
APRIL 1981 Vol 6, No. 4 

$2.50 in USA/$2.95 in Canada 



YOUR CHOICE smart either way 
Over 140 software driven functions 
82 x 24 or 82 x 20 screen format - software selectable 
High resolution 7 x 12 matrix characters - P -31 green phosphor 
Upper /lower case character set - plus graphics character set 

56 -key alphanumeric keyboard - plus 12 -key cursor, numeric pad 

Internal editing functions - insert, delete, scroll, roll, slide, etc. 
Parallel printer I/O port 
50 to 38,400 baud operation - programmable 
Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 

8212 - twelve -inch diagnonal screen or 8209 - nine -inch diagnonal screen 

E.TI! 
SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
SAN ANTONIO, TEXAS 78216 (512) 344 -0241 
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What Cromemco computer card 
capability can do for you 

The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while. 

These are all cards that plug into our 
S -100 bus microcomputers. 

You can also assemble them into a 

custom system in convenient Cromemco 
card cages. 

MULTI- PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 

choice of CPU's including our extremely 
useful new I/O Processor. This can be 
used as a satellite processor to do off -line 
processing, multi -processing, and to form 
intelligent I /O. It opens the door to a 

whole new group of applications and 
tasks. Ask us about it. 

HIGH RESOLUTION 
COLOR GRAPHICS 

Again, you can have beautiful high - 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast -TV pictures. 

1 

You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two -port RAMs which allow 
high -speed color graphics. 

LOTS OF STORAGE 
These days you often want lots of disk 

storage. So you can select from our disk 
controller card which will operate our 5" 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
to operate our 11- megabyte hard disk 
drives. 

POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8 -, 
12 -, and 21 -slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 

Cromemco TM 

i n c or p o r a t e d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 

Tomorrow's computers today 
Circle 1 on inquiry card. 

with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 

substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

CONTACT YOUR CROMEMCO REP 
There is even more capability than 

we're able to describe here. 
Contact your Cromemco rep now and 

get this capability working for you. 

CROMEMCO COMPUTER CARDS 
PROCESSORS - 4 MHz Z -80 A CPU, single 
card computer, I/O processor MEMORY - 
up to 64K including special 48K and 16K two- 
port RAMS and our very well known 
BYTESAVERS® with PROM programming 
capability HIGH RESOLUTION COLOR 
GRAPHICS - our SDI offers up to 754 x 482 
pixel resolution. GENERAL PURPOSE 
INTERFACES -QUADART four-channel serial 
communications, TU -ART two -channel 
parallel and two- channel serial, 8PIO 8 -port 
parallel, 4P10 4 -port isolated parallel, D+ 7A 
7- channel D/A and AID converter, printer inter- 
face, floppy disk controller with RS -232 inter- 
face and system. diagnostics, wire -wrap and 
extender cards for your development work. 

(415) 964-7400 



Management Information Display Ultrasonic heart sector scan High -resolution display with alphanumerics 

Get the professional color 
display that has 

BASIC /FORTRAN simplicity 

LOW- PRICED, TOO 
Here's a color display that has 

everything: professional -level resolution, 
enormous color range, easy software, 
NTSC conformance, and low price. 

Basically, this new Cromemco Model 
SDI* is a two -board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high -quality, high - 
resolution displays (756 H x 482 V pixels). 

When we say the SDI results in a high - 
quality professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC- conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC /FORTRAN programming 
Besides its high resolution and low 

price, the new SDI lets you control with 
optional Cromemco software packages 
that use simple BASIC- and FORTRAN - 
like commands. 

Pick any of 16 colors (from a 
4096 -color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 

'U.S. Pat. No. 4121283 

Model SDI High -Resolution Color 
Graphics Interface 

HIGH RESOLUTION 
The SDI's high resolution gives a 

professional -quality display that strictly 
meets NTSC requirements. You get 756 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver- 
tical line spacing is 1 pixel. 

To achieve the high -quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC- composite 
video signal and color TV set. Full image 
quality is readily realized with our high - 
quality RGB Monitor or any conventional 
red /green /blue monitor common in TV 
work. 

Model SDI plugs into Z -2H 11- megabyte 
hard disk computer or any Cromemco 

computer 

DISPLAY MEMORY 
Along with the SDI we also offer an 

optional fast and novel two -port memory 
that gives independent high -speed access 
to the computer memory. The two -port 
memory stores one full display, permit- 
ting fast computer operation even during 
display. 

CONTACT YOUR REP NOW 
The Model SDI has been used in scien- 

tific work, engineering, business, TV, 
color graphics, and other areas. It's a 
good example of how Cromemco keeps 
computers in the field up to date, since it 
turns any Cromemco computer into an 
up -to -date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 

Cromemco 
I n c or p o r a t e d 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 (415) 964-7400 
Tomorrow's computers today Circle 1 on Inquiry cara. 
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Features 
20 Recurrence in Numerical Analysis by 

James J Davidson I Recurrence can be used to 
simplify the calculation of Bessel functions. 

36 Build a Low -Cost Logic Analyzer by 
Steve Ciarcia I Turn your computer into a powerful 
diagnostic tool. 

64 A -L BYTE Guide to The National Com- 
puter Conference and Chicago / Up -to -date infor- 
mation on the conference, the city, and much more. 

66 Digital Minicassette Controller by 
James Kahn I Use an intelligent peripheral controller 
to lighten the load on your computer system. 

102 Programming the Game of Go by 
Jonathan K Millen / Even though Go is much 
harder than chess, a microcomputer Go program can 
produce surprisingly good play. 

122 Build Your Own Turing Machine by 
James Willis / Three different practical versions of 
this theoretical tool produce the same output. 

150 A Closer Look at the TI Speak & 
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218 An Introduction to Data Compres- 
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252 Build an Intercomputer Data Link 
by Mike Wingfield / Using this software, systems 

based on the 6800 microprocessor can communicate 
with other systems. 
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In This Issue 
"Future Computers" is our cover theme this month and the subject of the 

editorial. Before you write to comment on our cover's "unusual" design 
approach (created by artist Robert Tinney), keep in mind the proximity of April 
1. 

Elsewhere in this issue we describe Steve Ciarcia's latest project, a low -cost 
logic analyzer, and tell how to build your own Turing machine. Other articles 
include: a follow -up to our earlier review of the Sinclair computer, this time a 

description of the MicroAce kit version; a reformatter for CPIM and IBM - 
format floppy disks; a closer look at the TI Speak & Spell; a fascinating review 
of three different APL packages for the patient (but eager) APL fans in our 
audience; details about data compression; all about intercomputer data links 
and the game of Go; and the conclusion of an article from last month about 
3 -D computer graphics. 
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... stands well above 
other S -100 graphics dis- 
plays in its price and per- 
formance range." 

BYTE, Product Review 

RS -170 com- 
posite or direct 
drive output 

Local or external 
sync generation 

4 Mhz Z80 
microprocessor 

60 hertz real - 
time clock 

8 level interrupt 
tie -in 

IEEE S100 bus 
compatible 

... better monochromatic 
... display .... " 

ELECTRONIC DESIGN, 
1981 Technology Forcast 

MICROANGELO 
HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 

ScreenwareTm Pak I 
A 4K byte operating system resident in PROM on 
MicroAngelom4. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenwaren4 Pak I. 

Screenwaren4 Pak II 
An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I /O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 

Light pen 
interface 

Time multi- 
plexed refresh 

4K resident 
ScreenwareTM 

Pak I operating 
system 

32K RAM 
isolated from 
host address 

space 
High speed 

communications 
over parallel 

bus ports 

And now ...COLOR!! 
The new MicroAngeloTM Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade -in, fade -out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 

Circle 2 on inquiry card. 

SC /ON 
8455 -D Tyco Road Vienna, Virginia 22180 TWX: 710 -831 -9087 (703) 827 -0888 
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'ÜCSD, 
PASCAL 

FORTRAN 

PORTABLE 
Develop on a Z -80t, 
run on LSl -111, T. I. 990, 
6800 or vice versa 

EFFICIENT 
Structured, readable 
Speeds development X5 
Easy maintenance 

POWERFUL 
Full standard Pascal 
plus extensions 
ANSI '77 Fortran Subset 

COST EFFECTIVE 
Complete system including 
Interpreter, screen editor, 
utilities, filer, assembler, 
and compiler. 

with Pascal $400 
with Fortran $450 
with Both $600 

APPLICATIONS 

PFAS 
(Pascal File Access System) 
Keyed -ISAM in 6K user 
memory $200 

INTELLECT UL VI.2 
A full range LISP interpreter 
for UCSD p- systems $200 

MEDOFFICE 
Professional medical office 
software for 1 to 5 doctors. 
Call for pricing. 

DATEBOOK 
Appointment scheduling on 
your micro $295 

READY TO RUN ON 
DEC PDP -11$ or 
TRS -80 MODEL 11§ 

PCD SYSTEMS 
P. 0. Box 143 
Penn Yan, NY 14527 
315-536-3734 

L TM Univ. of Calif. 
tTM of Zilog 

TM of Digital Equipment 
STM of Tandy Corp. 

Editorial 

Future Trends in 
Personal Computing 

Chris Morgan, Editor in Chief 

Future Com- 
puters -what 

will they be like? 
Some exciting 

developments have 
been occurring in 
the industry lately 
that should give us 
some clues. I at- 
tended the Con- 
sumer Electronics 
Show in Las Vegas 
this past January, 
where Toshiba in- 
troduced what 
could be the most 
significant product 
of the year for the 
personal- comput- 
ing market: a pock- 
et -size flat- screen 
television set. 
While no specific 
mention was made 
of its possible use 
with a personal 
computer, it takes 
only a moment's 
thought to see the 
potential of this engineering marvel. 

First introduced in Japan some 
months ago, the Toshiba television 
has a 4.1 by 3.1 cm (1' /5 by 11 /5 inch) 
LCD (liquid -crystal display) screen 
housed in a case measuring 17.3 by 
8.2 by 1.8 cm (6% by 3% by 
740 inches)! It has only half the resolu- 
tion of a standard CRT (cathode -ray 
tube) display, but its small size masks 
that fact effectively. Toshiba has also 
solved the problem of liquid -crystal 
"overhang," the slow -fade effect that 
plagues LCDs in electronic games. 
The response time of this particular 
design is fast enough to handle the 
1/30 of a second television -frame 
refresh rate. Although the screen is 
dimmer than a CRT display (the im- 

Photo 1: Toshiba's new pocket -size 
television prototype. A built -in zoom 
feature is available that enlarges any 
one of the four screen quadrants for 
close -up viewing. Photo by Stan 
Miastkowski. 

age is formed from 
reflected rather 
than transmitted 
light), it has accept- 
able contrast and 
sharpness. The 
screen is fed by a 
bank of shift regis- 
ters; it would be an 
easy task to display 
computer graphics 
and characters on 
it. 

The Toshiba flat - 
screen unit is still 
in the prototype 
phase and will 
probably not be 
available for a year 
or so, retailing for 
approximately $600. 
I predict that with- 
in two years the 
market will be 
flooded with porta- 
ble computers hav- 
ing built -in screens 
of every size and 
shape. 

Sony has introduced a new elec- 
tronic "typewriter" that fits in a brief- 
case and lets you enter, store, and 
edit up to 200 pages of text using a 
built -in microcassette recorder. Text 
is displayed on a one -line liquid - 
crystal display. Combine such a de- 
vice with a flat- screen multiline video 
display and you have a very attrac- 
tive concept, indeed. 

Another Sony breakthrough is a 
new miniature floppy -disk system 
(see photo 3, page 10). Each disk 
measures 8.9 cm (31/2 inches) in 
diameter and holds over 800,000 
bytes! The disk resides in a rigid 
housing for protection. Sony plans to 
introduce the disk as part of a new, 
miniature word -processing system. 



Percom Mini -Disk Drive Systems for TRS -80* Computers... 

Now! Add -On and Add -In Mini -Disk 
Storage for your Model III. 

The industry leader in microcomputer peripherals, 
Percom not only gives you better design, better 

quality and first -rate service, but you pay less 
to boot. 

WWI Loigiater 

New for the TRS -80* Model III 
Patterned after our fast -selling TFD Model I drives. And 
subjected to the same reliability controls. These new 
TFD mini -disk systems for the Model III provide more 
features than Tandy drives, yet cost far less. 

Flippy Capability: Both internal (add -in) and 
external (add -on) drives permit recording on either 
side of a diskette. 
Greater Storage Capacity: Available with either 40- 
or 80 -track drive mechanisms, Percom TFD mini -disk 
systems store more. A 40 -track drive stores up to 180 
Kbytes - formatted - on one side of a 5 -inch 
diskette. An 80 -track drive stores a whopping 364 
Kbytes. 
1.5 Mbyte On -line: The Percom drive controller 
(included with the initial drive) handles up to four 
chives. With four 80 -track mini -disk drives you can 
access over 1.5 million bytes of on -line file data. 

Moreover, the initial drive may be either an 
internal add -in drive or an external add -on drive. And 
whichever configuration you get, the initial drive kit 
comes complete with our advanced 4 -drive 
controller, interconnecting cables, power supplies, 
installation hardware, a DOS and of course the drive 
mechanism itself. 
First Drive Includes DOS: OS-80", Percom's fast 
extendable BASIC -language disk operating system, is 

included on diskette when you purchase an initial 
drive kit. Originally called MicroDOS, OS -80 was 
favorably reviewed in the June 1980 issue of Creative 
Computing magazine. 
Works with Model III TRSDOS: Besides being fully 
hardware compatible, Percom's Model IIl 40 -track 
drive systems may be operated with Tandy's Model III 

TRSDOS - without any modifications whatsoever. 
And, TRSDOS may be easily upgraded with simple 
software patches for operating 80 -track drives. 

Percom TFD add -on drives start at only $399. Model 
Ill Drive kits start at only $749.95. 

Quality Percom products are available at 
authorized dealers. Call toll free 1 -800- 527 -1592 
for the address of your nearest dealer or to order 
direct from Percom. 

Still #1 for Model I 

As if greater storage capacities, exceptional quality 
control measures and lower prices aren't reasons 
enough to make Percom your first choice for Model I 

add -on drives, all Percom Model I drives are also rated 
for double -density operation. 

Add our innovative DOUBLER' adapter to your 
Model I Expansion Interface, and with Percom drive 
systems you can enjoy the same double -density storage 
capability as Model III owners. 

The DOUBLER includes a TRSDOS* -like 
double -density disk operating system called DBLDOS" 

We also offer a double -density Model I version of 
OS -80 as well as DOUBLEZAP programs fór modifying 
NEWDOS /80 and VTOS 4.0t for DOUBLER 
compatibility. 

Of course you don't have to upgrade your computer 
for double -density operation to use Percom mini -disk 
drive systems. In single -density operation, our TRS -80* 
Model I compatible 40 -track drives store 102 Kbytes of 
formatted data on one side of a diskette, and our 
80 -track drives store 205 Kbytes. By comparison, 
Tandy's standard drive for the Model I stores just 86 
Kbytes. 

And like our Model Ill drives, Model I add -on drives 
are optionally available with "flippy" storage capability. 

System Requirements: 
Model III: 16 -Kbyte system (min) and Model III BASIC. 
The second internal drive may be installed after the first 
internal drive kit is installed, and external drives #2, #3 
and #4 may be added if either an internal or external 
first -drive kit has been installed. External drives #3 and 
#4 require an optional interconnecting cable. 
Model I: 16 -Kbyte system (min), Level II BASIC, 
Expansion Interface, disk operating system and an 
interconnecting cable. For double -density storage, a 
Percom DOUBLER must be installed in the Expansion 
Interface and DBLDOS (comes with the DOUBLER) or 
other double -density DOS must be used. For 
single -density operation, a Percom SEPARATOR" 
adapter, installed in the Expansion Interface, will 
virtually eliminate "CRC ERROR - TRACK LOCKED 
OUT" read errors. Prices and specifications subject to change without notice. 

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

(214) 272-3421 

:Trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 
DOUBLER. DBLDOS. OS -80 and SEPARATOR are trademarks of Percom Data Company. Inc. 

tTrademark of Virtual Technology Corporation. 
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Editorial 

Photo 2: The Osborne 1 per- 
sonal computer. This new 
64 K, Z80A machine has two 
floppy -disk drives and fits 
under an airline seat. Price: 
$1795. Photo by Elliot Varner 
Smith. 

Although no official word has come from the company, 
we have learned that it is developing a complete personal- 
computer system. Fujitsu and Seiko are also developing 
personal computers for the U.S. market. 

New Trends in Portability: The Osborne I 
This month Adam Osborne introduced a new personal 

computer, called the Osborne I, at the West Coast Corn - 
puter Faire in San Francisco. Its features include: a Z80A 
processor; 64 K bytes of dynamic programmable mem- 
ory (60 K bytes are available to the programmer; the re- 
maining 4 K bytes are used by the display screen); IEEE 
and RS -232C interfaces; modem electronics; a 5 -inch 
video monitor with 24 rows of 50 characters, upper- and 
lowercase, two display intensities, and underlining for all 
characters; two 5 -inch single- density, single -sided floppy - 
disk drives; standard typewriter keyboard; 10 -key nu- 
meric pad; two pockets for storing floppy disks; and the 
following software: the CP /M operating system, 
CBASIC, WordStar, Mailmerge, and a CP/M- compati- 
ble spread sheet program that resembles VisiCalc. 

There are two particularly interesting points about this 
computer: (1) it will cost $1795, and (2) it's portable! An 
optional battery pack will be sold with the unit. Also op- 
tional are a 9 -inch monitor, an acoustic coupler, and 
double- density, double -sided floppy -disk drives. The 
$1795 price tag (which includes all the software) is re- 
markably low. It remains to be seen if the company can 
turn a profit at this price. I recently had an opportunity 
to see the Osborne I in action. I was impressed with its 
compactness: it will fit under an airplane seat. (Adam 

8 April 1981 © BYTE Publications Inc Circle 5 on inquiry card. 

PASCAL /Z' Q.E.D. = 
Ithaca Intersystems PASCALIZ is the most powerful CPIMTM 
compatible Z8OTM Pascal compiler ever ... and here's why: 

PASCALIZ generates true Z -80 native code - ROMable 
and re- entrant - 5 -10X faster than P -code interpreters; 
permits separate compilation; supports Direct File Access 
and variable length STRINGs; utilizes fast one -pass recursive 
descent organization; the macro -assembler generates 
relocatable object modules; and much, much more. 

Complete package includes compiler, macro -assembler, 
linkerlloader and source for the full library on one disk; with 
free copy of JensenlWirth book and complete documenta- 
tion. Only $395.00. 

IT'S DEMONSTRABLE! 
Don't just take our word for it. Ask for a demonstration of 
these features and more today at Computerland® and other 
full- service computer stores. 

Ithaca Intersystems Inc., 1650 Hanshaw Road 
P.O. Box 91, Ithaca, N.Y. 14850. Phone (607) 257 -0190 

Computerland is a registered trademark of Computerland Corporation. 
CP /M and Z -80 are trademarks of Digital Research Corp. and Zilog, Inc. respectively. 
PASCAL/Z and InterSystems are trademarks of Ithaca Intersystems Inc. 

ailtargigZiffeDODEITmIthaca 
Intersys ems Inc. 

Micros for bigger ideas. 



The Intersystems 
price-performance-reliability 

versions. 
story 

re 

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

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

they offer. Whether you're looking 
at one of our three mainframes, at 
a new mainframe, expanding your 
present one or upgrading your 
system with an eye to the future. 
(Series Il boards are compatible 
with most existing S -100 systems 
and all IEEE S -100 Standard cards 
as other manufacturers get around 
to building them.) 

Consider some of the fea- 
tures: Reliable operation to 4MHz 
and beyond. Full compatibility 
with 8- and 16 -bit CPUs, pe- 
ripherals and other devices. Eight 
levels of prioritized interrupts. Up 
to 16 individually -addressable 
DMA devices, with IEEE Standard 
overlapped operation. User- selec- 
table functions addressed by DIP - 
switch or jumpers, eliminating sol- 
dering. And that's just for openers. 

The best part is that all this 
heady stuff is available now! In 
our advanced processor -a full 
IEEE Bus Master featuring Memory 
Map addressing to a full mega- 
byte. Our fast, flexible 16K Static 
RAM and 64K Dynamic RAM 
boards. An incredibly versatile and 
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economical 2- serial, 4- parallel 
Multiple I/O board. Our 6- serial 
I/O board. Our Double- Density 
High -Speed Disk Controller. And 
what is undoubtedly the most flex- 
ible front panel in the business. 
Everything you need for a com- 
plete IEEE S -100 system. Available 
separately, or all together in your 
choice of DPS -1 mainframe styles. 

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 Intersystems dealer or call/ 
write for our new catalog. We'll 
tell you all about Series II and the 
new IEEE S -100 Bus we helped 
pioneer. Because it doesn't make 
sense to buy yesterday's products 
when tomorrow's are already here. 

Ithaca Intersystems Inc., 
1650 Hanshaw Road /P.O. Box 91, 

Ithaca, NY 14850 
607 -257- 0190/TWX: 510 255 4346 

Doo1I1oD091oááooTM 
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Editorial 

Photo 3: Sony's new 31/2-inch floppy disk and drive. Each 
double -sided floppy disk can hold up to 875 K bytes of informa- 
tion, unformatted. The recording density is 1.47 times that of 
the 5 -inch disk. 

At last - -- the DYNATYPER 
TYPEWRITER INTERFACE!TNI 

OP* 
Turn your electric typewriter into a low cost, 
high quality hard copy printer. 1 year warranty 
DYNATYPER - Rochester Data's patented* Computer /TypewS 
Interface is the industry standard for typewriter output. 

2 minutes to initially install and 5 seconds to remove ce. 
You do not have to modify your typewriter. All C war- 
ranties and maintenance agreements on your type er will be 
honored. o.04 
Compatible with all power carriage return . ewrlters having 
standard U.S. keyboard. The Dynatyper with Selectrics 
(model 1) and most non -Selectrics ( 2). Please specify. 
Typewriter conversion between mode es 2 minutes and the kit 
(17 plungers) is available for a north fee. 
The Dynatyper is compatible with 40 ajor word processing software. 
(Scripsit, Pencil, Applewrite Casywriter, Magic Window, Visi -calc 
CCADBM, Supertext, Wri n) 
Interfaces available f rat -80, APPLE, PET /CBM, OSI, Northstar, 
HP -85, H -89. Weigtenly 3 lbs. Extremely portable. 
Delivery: St tc,1lwo weeks. Price $499 for complete system. 
F.O.B. R r, Domestic. VISA and Master Card accepted. 
Call icky at 716- 244 -7804 v 

ROCHESTER DATA ing 

T a registered trademark of Rochester Data incorporated 
3000 Winton Road South, Rochester, N.Y. 14623 
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Osborne is currently seeking approval from the FAA to 
operate the unit on board a plane.) One quibble: the 
screen may be too small for some people's taste. Con- 
sulting Editor Mark Dahmke is preparing a full test report 
on this computer for an upcoming issue of BYTE. 

Update 
We have received numerous requests for more infor- 

mation on the Microterminal described in the January 
editorial. We cannot divulge any more information at 
this time, but watch for a complete report coming soon. 

Also in the works: full reports on the Commodore 
VIC -20 color computer; the TRS -80 color computer hi- 
res (high -resolution) graphics; a special issue on local net- 
works; reviews of three LISP packages; the new spelling - 
correction programs; Logo for the Apple II and TI 99/4; 
and our annual August language issue, this year on 
Smalltalk, one of the most exciting languages in the corn - 
puter field today. Watch our upcoming editorials for fur- 
ther information about future computers. 

The Carl Helmers Newsletter 
Readers of recent issues of BYTE are probably aware that 

Carl Helmers, former Editorial Director of BYTE, is now 
working on projects outside of McGraw -Hill. One of Carl's 
new undertakings is the Carl Helmers Personal Computer 
Newsletter, which will cover the present state of personal 
computing, future developments in hardware and software, 
artificial intelligence, mass storage, and many other topics. 
The newsletter will contain no advertising, cost $200 per 
year, and will appear monthly. Carl is also considering a free 
"personal computer industry conference call," which would 
be made available via a toll -free 800 number if interest 
among subscribers is high enough. The setup would enable 
up to twenty people to participate in a regularly scheduled 
monthly "roundtable" discussion. 

For more information about subscribing to the newsletter, 
write to North American Technology Inc, Strand Building, 
Suite 23, 174 Concord St, Peterborough, NH 03458, or call 
603 -924 -6048. We wish Carl luck in his new venture...CM 

BYTE's Bugs 

Invisible 
Software Review 

Because of a last- minute 
scheduling change, the prod- 
uct review by BYTE editor 
Gregg Williams, "The 
muSIMP /muMATH -79 Sym- 
bolic Math System" (Novem- 
ber 1980 BYTE, page 324), 
did not appear on the "In the 
Queue" page for that issue. 
We regret the omission. 

Getting the 
Number Straight 

In the February 1981 
BYTE, on page 345 of the 
'What's New7" section, the 
telephone number given for 
General Digital Corporation 
was incorrect. The correct 
number is (203) 289 -7391. We 
apologize for any difficulties 
that may have arisen due to 
the error. 
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Make the Apple 11* a powerful 
IEEE -488 Controller inasnap. 

Just plug the SSM A488 board into any Apple II* expansion slot for a low -cost, 
full- featured instrumentation interface. SSM gives the Apple II the power and 

versatility of a $9,000 IEEE -488 controller. At a fraction of the price. 
Our board converts the Apple II into a truly sophisticated controller that 
programs and controls up to 15 different instruments connected together 
on the 488 bus. 

We make programming easy. The 68488 chip, designed by Motorola, forms the 
heart of our A488. We back this chip with powerful on -board firmware to 
give you system control via simple string commands. The only software 
you need is easy -to- program Applesoft* Basic. To develop special purpose 
firmware, simply replace our PROM with a RAM. With the A488, bus com- 
munications operate at top speed -without depending on software loops for 
timing. And like the more expensive IEEE -488 controllers, this system interfaces 
with more than 1200 instruments and peripherals. 

Suitable for OEMs as well as end users. Whether you make test /measurement systems for re- 
sale, or simply for yourself, the SSM /Apple combo gives you top performance. As it cuts 
your costs. Call your local dealer or SSM today for complete details. 

Industrial grade circuit board IEEE -488 bus cable 

PROM firmware for powerful user interface 

68488 IEEE -488 controller chip 

(6 ft. with stackable connectors) 

SSM's A488 board expands the Apple II to 
a high-performance IEEE -488 controller. 

*Registered trademarks of Apple Computer Inc. 

Slot -independent connection to Apple II 

_-_- -- 
SSM Microcomputer Products, Inc. 
2190 Paragon Drive 
San Jose, CA 95131 
(408) 946 -7400 Telex: 171171 
TWX: 910- 338 -2077 



Letters 
Computers and Trees: 

The HHC Forest 

I read Gregg Williams and Rick 
Meyer's article about the Panasonic/ 
Quasar hand -held computers (January 
1981 BYTE, page 34), and I could hardly 
contain my excitement over the potential 
use for these devices in my field: forest 
measurements and statistics. 

Forest inventory and survey work 
typically involves many man -hours in the 
forest collecting information on tree size, 
species, sawtimber quality and value, 
growth, etc. This information is normally 
hand -written on tally sheets in the field, 
and either hand -tabulated in an office or 
key- encoded for statistical summary and 
analysis by computer. Forest scientists 
and practicing foresters are continually 
looking for more economical methods of 
obtaining resource information at the 
level of precision required for complex 
management planning and decision - 
making. 

The HHCs (hand -held computers) ap- 
pear to have the capability of being used 
in the field as data -entry devices, thereby 
eliminating the need for subsequent key- 

encoding of hand -written information. 
With their alphanumeric capability, they 
should be able to store and manipulate 
descriptive text as well as numeric infor- 
mation. With suitable applications pro- 
grams, I would think they are also capable 
of handling a fairly large repertoire of 
forestry problems (eg: compiling tables 
describing timber volumes by species, log 
grade, and size class; estimating stumpage 
values for timber sales, etc). For larger 
data -processing requirements, they could 
transmit their data, through the modem 
attachment, to a host computer. In short, 
I see in these devices a potential for great- 
ly reducing the man -hours required for 
routine data -entry and processing applica- 
tions in forestery. 

George L Martin Jr 
Assistant Professor of Forest Biometry 
Department of Forestry 
College of Agricultural and Life Sciences 
University of Wisconsin 
1630 Linden Dr 
Madison WI 53706 

The advent of HHCs will be a boon to 
many who must perform data entry and 
sophisticated calculations in the field. Un- 

FINDING SOLUTIONS 
AND BEING COMPETITIVE 

IS OUR BUSINESS. 
Having problems and looking for a 

computer to help solve them? 
Are you finding computer dealers 
come in one of two ways? Either 
Full system support with Full price 
or Take it or Leave it with Low 
price. At Omega we don't believe 
that you should have to make a 

choice. Yes, we're in business to sell 
products but also, to solve your 

lproblems. Our prices will be the 
owest possible. Our support and 
product quality will be second to none. Check out our Mail Order prices in this 
ad (our retail prices will be higher). See if you don't agree with our first claim. 
For our second claim, call us with your data processing needs and problems. 
Better yet, come in and see us. Finding solutions and being competitive is our 
business. We never forget either of them. 

APPLE Ill SCALL Supplies: 
APPLE II "PLUS" 48K $ 1169.95 Scotch Diskettes - Best of Quality! 
HEWLET PACKARD 85 or 83 $ CALL price per box of (10) 

APPLE II ACCESSORIES: 744 -0, 10. 32 

Disk II with controller $ 535.00 740 -0 SS /SD 0 Sector 
741 -0 SS /DD 0 Sector Disk II 2nd drive 455.00 743 -0 DS /DD No Format Graphics Tablet 665.00 

Language System with PASCAL 395.00 New Products: 
Silentype Printer W /Int 526.00 Vides L/C Adapter 110.00 
Integer Firmware Card 152.00 Microsoft 16K RAM Card 169.00 
Microsoft Z -80 Softcard 259.00 D.C. Hayes Micromodem II 315.00 
Videx videoterm 80 col Card 279.00 Novation DCAT Modem 195.00 
Sanyo 12" Green Monitor 269.00 EPSON MX -80 CALL 
Mail Order Terms of Sales: Price based on prepaid orders. NO COD's. Visa or Master Charge orders add 3'. to purchase 
price. Allow 14 working days for personal and company checks to clear. Order under $100.00 add $3.00 for shipping and 
handling. All orders (unless specified in ad) within Continential U.S. shipped U.P.S. no charge. APO or out of Continential 
U.S. write or call for shipping charges. All prices subject to change and all offers subject to withdraw! without notice. CA 
residents add 6% sales tax. 

$ 27.00 
31.00 
37.00 
44.00 

OMEGA MICH COMPUTERS 
The Problem solving Company 3447 Torrance Boulevard Torrance, California 90503 12131 370 -9456 
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fortunately, neither the price nor the 
availability date of the Panasonic /Quasar 
unit was announced at the CES (Con- 
sumer Electronics Show), as I had origi- 
nally hoped. As an educated guess, 1 

would place the price in the $400 to $650 
range, with the units possibly being avail- 
able as early as mid- 1981....GW 

Oddest Programming 
Language of Them All 

In the December 1980 BYTE, Mr Daniel 
Weise presented a version of a self- repro- 
ducing program. (See "Thief- Reproduth- 
ing Programth," page 16.) The following 
version of the same fundamental algo- 
rithm is written in my favorite program- 
ming language- English: 

Replace every occurrence of "x" in " x 'x'." 
by "Replace every occurrence of 'x' in 
'x "x ".' by . 

Which executes as follows: 

Unquote " x 'x'." to obtain the form x "x ". 

Replace "x" by the quoted substitute to 
obtain x "Replace every occurrence of 'x' 
in 'x "x ".' by ". 

Replacing x by the unquoted substitute we 
obtain Replace every occurrence of "x " 

in " x 'x'. " by "Replace every occurrence 
of 'x' in 'x "x ".' by ". 

The operations quote and unquote 
work as follows: 

Quote text = "text * ". 
Unquote "text *" = text. 

where text* is a faithful copy of text, ex- 
cept for the replacement of each quote 
mark, single or double, by its comple- 
ment. This transformation is idempotent. 
This is a time -honored syntactic device of 
English. 

I leave it to you, dear reader, to judge 
the relative perspicuity of this English ver- 
sion and the LISP version provided by Mr 
Weise. 

James P Corbett 
24 Sheffield Lane 
Florence MA 01060 

Readers should note that they may not 
be able to get this program to run on 
every model of the human brain -which 
is probably just as well, since once run- 
ning, it would use up all available process- 
ing time and memory space.... CPF 
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Edison had over 
1,800 patents in 
his name, but 

you can be just as inventive 
with an Apple. 

Apple is the company with the brightest ideas in 
hardware and software and the best support - so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
With Apple's reliable product family, the possibilities of 

creating your own system are endless. Have expansion capa- 
bilities of 4 or 8 accessory slots with your choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to D conversion board. Plug into time sharing, news and 
electronic mail services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives - the 5'/4'; 143K 

bytes, high -speed, low -cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
Since more than 100 companies create software for 

Apple, you'll have the most extensive library in the personal 

computer world. Want to write your own programs? 
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and 
6502 assembly language. 

There's even a series of utility programs called the 
DOS Tool Kit that not only lets you design high- resolution 
graphic displays, but lets you work wonders with 
creative animation. 

More illuminating experiences in store. 
You won't want to miss all the Apple products being 

introduced at your computer store all the time. Don't let 
history pass you by. Visit your nearest 

Apple dealer or call 800 -538 -9696. 

1111 
In California, 800-662-9238. Or write: 
Apple Computer, 10260 Handley Drive, 
Cupertino, CA 95014. 

apple computer inc. 



Letters 

Vlve la Guerre 
I have a few comments on Bruce Car - 

brey's article "A Pocket Computer? Sizing 
up the HP -41C." (See the December 1980 
BYTE, page 244.) The article was very in- 
teresting, since I use both an HP -41C and 
a TI -59 frequently. Mr Carbrey did a 
comparison that I had planned but had 
never done. 

On page 246, he states that storing a 
number in a register on a TI -59 requires 
three lines. This applied to the earlier 
SR -52, but only two lines are needed with 
a TI -59. Two is better than three, but the 

one -line approach of the HP -41C is better. 
It makes editing a program without a 
printer much easier, especially since you 
don't have to remember key codes. 

Mr Carbrey's benchmark test program 
does not, however, use the TI -59's 
strengths well. A major difference be- 
tween the calculators is that both label 
and absolute addressing exist on the 
TI -59, while the HP -41C uses only labels. 
Since the HP -41C program is compiled, it 
is not penalized. Using absolute address- 
ing in the TI -59 program cuts run time by 
3 seconds and saves a step. 

Listing 1 is a benchmark program that 

YOU THINK YOU'VE SEEN WORD 
PROCESSING SOFTWARE? 

T The MAGIC WAND Word Processing 
System offers you the best features of any system 
in the micro market Version 1.1 is now available 

FEATURES INCLUDE: 

Full- screen text editor 
Simple, control key operation 

Edit programs as well as text 
Assemble, compile or run programs 
without modification 

Files larger than memory 
Files up to 256K 

Library files 
Merge part or all of one file with 
another 

Spool printing 
Print a file while editing another 

Easy page formatting 
Simple commands set margins, page 
length, etc. 

Override commands at run -time 
Give any command from the key- 
board as well as in file 

Variable pitch control 
Change pitch in mid -line, even 
mid -word 

Up to 128 user -defined variables 
String, numeric or dollar format 

Form letter generation from external 
data files 

Compatible with both sequential and 
fixed -record files 

Conditional commands 
Any command may be conditional 

Print to disk and/or printer 
Save all or part of output on disk 

Switch from specialty printer to CP /M 
list device 

Print the same file on either specialty 
or standard printer 

EASE OF OPERATION 

With all its power, the MAGIC WAND is 

remarkably easy to use. This is no acci- 
dent. The command structure is designed 
to be flexible and logical so that you can 
perform basic functions with a minimum of 
commands. 

We have included in the manual a step - 
by -step instructional program, for the per- 
son who has never used a word- proces- 
sor before. The trainee uses sample files 
from the system disk and compares his 
work to simulated screens and printouts. 

In addition to the lessons, the manual 
has a complete documentation of the 
command structure, special notes for pro- 
grammers, an introduction to CP /M for 
non -programmers and a glossary. The 
manual is typeset, rather than typewritten, 
for greater legibility. 

We have written the manual in non- 
technical English, because we want you 
to read it. We don't overload you with a 

bunch of jargon that could confuse even a 
PhD in Computer Sciences. 

We send out newsletters so that users 
of the MAGIC WAND can learn special 
applications of the print commands. For 
example, we might show you how to cre- 
ate a mailing list or set up an index for 
a file. 

In short, we've done everything we can 
to make things easy for you. Because the 
best software in the world is just a bunch 
of code if you can't use it. 

For more information , call or write: 

matt business appttcat!ons, Inc. 
3220 Louisiana Suite 205 Houston, Texas 77006 713- 528 -5158 

.$ aregsle,edl,ademd,loif` ke,,..ucnCorp 
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uses the TI -59's parenthesis feature. This 
seemed especially apt considering Hew- 
lett- Packard's and Texas Instruments' 
battle over Reverse Polish Notation vs 
Algebraic Operating System. My pro- 
gram is 10 steps shorter, uses 4 data 
registers, and runs in 33 seconds. This im- 
proved performance is achieved by reduc- 
ing the number of relatively slow memory 
arithmetic operations and utilizing the 
TI -59's stack. (Also note that the correct 
answer in Mr Carbrey's table 1, on page 
254, is $17553.30, not $17533.30.) 

Listing 1 

000 76 LBL 
001 11 A 
002 58 FIX 
003 02 02 
004 42 STO 
005 01 01 
006 91 R/S 
007 42 STO 
008 02 02 
009 91 R/S 
010 42 STO 
011 03 03 
012 91 R/S 
013 55 
014 01 1 

015 00 0 

016 00 0 

017 85 + 
018 01 1 

019 95 = 
020 42 STO 
021 04 04 
022 45 Y' 
023 43 RCL 
024 02 02 
025 94 +/- 
026 65 x 
027 43 RCL 
028 01 01 
029 85 + 
030 53 
031 00 0 
032 85 + 
033 43 RCL 
034 04 04 
035 45 Y" 
036 43 RCL 
037 02 02 
038 94 +/- 
039 97 DSZ 
040 02 02 
041 00 00 
042 32 32 
043 54 
044 65 x 
045 43 RCL 
046 03 03 
047 95 = 
048 91 R/S 

Much has been made of the HP -41C's 
plug -in accessories, but I wonder if they 
are really a major design change. They 
obviously follow TI's development of the 
printer attachment and Solid State Soft- 
ware. The HP printer has excellent print 
quality and features, but it is very slow. 
The Bar -Code reading "Wand" is the only 
significant advance in my opinion. 

The capacities of the two calculators are 
about equal in my experience. Most 
users want both a printer and a card 

Circle 12 on Inquiry card. -o 



Easy on your Eyes 
and your Budget 

80 character display makes it ideal for word processing 
and scientific applications. 

This high quality professional computer 
monitor provides sharp, clear display of 
up to 80 characters by 25 lines of text, 
making it ideal for word processing as 

NEC well as standard business applications. 
Lightweight industrial grade construc- 

America, Inc. 

well 

gives maximum portability with 
130 Martin Lane, Elk Grove Village, IL 60007 reliable operation. 



Letters 

reader, so only two memory modules can 
be added. Thus, a maximum of 830 pro- 
gram lines is available without data 
registers in practical applications, and this 
limit is quickly reduced. Even allowing for 
the HP -41C's greater storage efficiency (I 

find a 50% improvement over the TI -59), 
the HP -41C is only marginally better. 

The lack of a TI response to the HP -41C 
threat mystifies me. Although users were 
surveyed last spring, no new product has 
appeared. The discounts being offered on 
TI's "59" calculators clearly suggest that 
something is coming soon, but it has been 
a year since the HP -41C's introduction. 

Perhaps the pocket computers from Radio 
Shack and Sharp threw a wrench into the 
works. TI has always played a game of in- 
creased capacity at lower cost in the pro- 
grammable- calculator marketing wars. I 

await TI's next entry with great anticipa- 
tion. Users have profited immensely from 
the battles between Hewlett- Packard and 
Texas Instruments in this market. (Take 
out your old calculator and try using it 
now.) Vive la guerre!!! 

G John Garner 
319 Blue Haven Rd 
Dollard des Ormeaux, PQ, Canada 

..an .<t..a. , i .v,n, mills 

INtELLIGENT 
...; " - TM 

Eliminate The Data Comm Hassles of 
Outmoded "DUMB" Modems 

BIZCOMP's Intelligent Modem is new. Brand new. It teams a Bell 103 -type "dumb" 
modem with a custom BIZ -080 microcomputer in an attractive desk -top enclosure. 
RESULT: Incredibly simple data comm for professional users. No more mad dash 
to get a handset into coupler muffs before being disconnected by the remote. No 
more exclusion -key telephone needed to do the dialing. No more outboard coupler 
boxes. And for computer sites, communications software written in high level 
language like BASIC or COBOL. How's that for simplicity! 

The 1030 gives you automatic dial, automatic answer and, unique to the industry, 
automatic REPEAT dial. The top -of- the -line 1031 adds command -selectable tone or 
dial pulse dialing for TWX net applications and self -test for ensuring full function- 
ality. Both models are FCC registered for direct connection and feature comm 
rates from 110, 134.5, 150, 200 to 300 baud. BIZCOMP's innovative Code- Multi- 
plexed Design enables complete control using a simple 3 -wire RS -232 interface. 
Don't burden your customers with data comm hassles. Install a BIZCOMP Intelli- 
gent Modem today. 

BIZCOMP Communications... 
Why not start with the best? 

11I$C0MP 
P.O. Box 7498 Menlo Park CA 94025.415/854 -5434 

Rentals and leasing available from Leasametric, 800/227.6773; 415/574.5797 in Calif. Patent Pending 
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Compollutlon 
Steve Ciarcia's article "Electromagnetic 

Interference" (January 1981 BYTE, page 
48) is a very good and long- overdue sum- 
mary of the electronic noise -pollution 
problem. Many radio engineers have been 
fighting the battle against the plastic corn - 
puter box and the poorly designed digital 
boards that dominate the industry. We 
are ready for some stiff regulations 
regarding fundamentals, such as simple 
metallic shielding and grounding prac- 
tices, so that the rest of the world can con- 
tinue to use RF (radio -frequency) corn - 
munications. 

One omission in Mr Ciarcia's article is 
the reference to a state -of- the -art hand- 
book or text for more comprehensive in- 
formation on the subject. One of the best 
comes from Bell Laboratories, in Henry W 
Ott's book Noise Reduction Techniques in 
Electronic Systems (New York: John 
Wiley & Sons Inc, 1976). 

R W Burhans 
Ohio University 
Avionics Engineering Center 
Athens OH 45701 

This omission was caught and rectified. 
See 'BYTE'S Bits" March 1981 BYTE, page 
314, for additional reading material. Also, 
see J N Demas's review in the September 
1980 BYTE, page 311....GW 

Well- Rounded Machine 
We at Hewlett- Packard were very 

pleased to see Brain Hayes's excellent arti- 
cle on the HP -41C calculator. (See "The 
HP -41C: A Literate Calculator? ", January 
1981 BYTE, page 118.) He did make some 
statements that deserve clarification, 
however. In particular: 

There is something absurd about the 
world's fanciest calculator not being 
able to give results accurate to more 
than seven or eight decimal places. 

The example he used was the (v-v 
computation, which is a good illustration 
of a common misunderstanding about 
computer arithmetic. When calculating 

the 41C works internally with 13 
digits and then rounds correctly to 10 
digits. This helps to insure the accuracy of 
the displayed result. But this result is still 
not really NTT, merely the best representa- 
tion possible on this, or any other, 
10 -digit machine: 1.414213562. 

At this point, the calculator does not 
know where this number came from: it 
could be a previous result, or it could 
have been entered exactly as such through 



THE NEW RELIABLES 
Take a look at the new industry standard in reliability. 

Our warranty on all IMS International products is 
two years from the day a dealer sells them. 

Two years. 
The systems we offer are some of the most advanced in 

microcomputer history. That gives the IMS dealer 
another distinct advantage in his marketplace. 

There's more. 
Low retail cost -well under $10,000 complete -with 

the best margins and benefits in the industry. Face 
it, even the most impressive specifications are no 
replacement for profits. 

Next to profits, full factory support is the second most 
important feature we give the IMS dealer. 

Our systems are designed to meet the specific needs of 

your business computer today and tomorrow. The price/ 
performance comparison with competitors is one of an 
IMS dealer's easiest sales closes. 

Tailored sales plan. National advertising backup. Point 
of purchase program. Protected territories. 
Complete system delivery in 30 days. 

We have what you and your customer need. 
The package is complete. New. Reliable. 
For more information on our superior computer line 

and the unique dealer program that comes with it, call 
Fred Williams (collect) 714/978 -6966, or write us: 

Box 201 
2800 Lockheed Way 

INTERNATIONAL Carson City, NV 89701 
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NEW CATALOGUE LISTINGS 
FROM 

JOHN D. OWENS 
ASSOCIATES, INC. 

CAT 100 FULL COLOR 

Complete S -100 color imaging system 
with high performance video FRAME 
GRABBER. 3 fundamental functions are 
+ digitization of video input in real time 
+ + image storage in dual -port, on- 
board memory + + + video input of 
buffered image in gray levels, NTSC col- 
or or RGB color. 
Discount price $1,875. 
Write or call for option descriptions and 
pricing, too numerous to list here. 

HOUSTON INSTRUMENTS 
HIPAD DIGITIZER 

Create your own graphics using either 
stylus or optional cursor. Excellent for 
architectural drawing, business graphs, 
schematics, free form drawing, etc. 
More accurate and easier to use than 
keyboard input or joysticks. -Stream 
mode" allows continuous placement of 
coordinate pairs on 11' X 11" pad using 
either stylus or optional cursor. For 
S -100 systems and also Apple, TRS -80, 
PET. 
Our discounted price $ 755. 

LDOS for TRS -80 USERS 
New operating system can support up to 
8 drives (either 5' 4 -, 8" or new Win- 
chester fixed disk) in any combination. 
Features include ISAM Accessing Tech- 
niques. Keyboard type ahead, graphics 
string packer, dated files and many, 
many more. 
Our discounted price $ 126. 
Manual only $ 25. 

DMA -DOS North Star 8" 
FLOPPY SUBSYSTEM 

A new operating system. completely 
CP /M" compatible that allows use of 
both 8" (Shugart single sided, double 
density via Tarbell controller) and 5!,4" 
drives. 
Complete hardware, software package 

$1,910. 

TARBELL CPU Z -80 
Features memory management hard- 
ware that allows dynamic mapping of 
logical to 1 MB of physical memory in 
4K blocks. Supports an easy to use im- 
plementation of MP /M(' . Either 2 or 4 
MHZ, jumper selectable. TWO on 
board RS232 ports will full handshaking 
capability: crystal controlled program- 
mable timer. 

SEE OUR ADS ON PAGES 
178 AND 179 

JOHN D. OWENS 
Associates, Inc. 
12 Schubert Street 

Staten Island, New York 10305 
212 448 -6283 212 448 -2913 212 448 -6298 

(hcr..cas Callen: Phone 212 448 -6298 

WE HAVE NO READER INQUIRY NUMBER. 
PLEASE WRITE OR CALL. 
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Letters 
the keyboard. Squaring this number cor- 
rectly and rounding again yields 
1.999999999. Any 10 -digit calculator that 
does otherwise is either doing "funny 
arithmetic," or else is not telling you 
everything it knows. But the 41C has lived 
up to its claim: each calculation was per- 
formed correctly to 10 digits. Also, and at 
least as important, the behavior of the cal- 
culator is utterly predictable and repeat- 
able. 

A calculator is a tool, and, like any 
tool, it has its limitations. These limita- 
tions must be understood if the tool is to 
be used properly. The point is this: there 
exist sequences of calculations that will 
generate errors of any magnitude on any 
finite -precision arithmetic machine. Keep- 
ing this in mind, the "world's fanciest cal- 
culator," the HP -41C, is a tremendously 
powerful tool indeed. 

Steve Abell 
Research and Development Engineer 
Hewlett Packard Company 
Corvallis Division 
1000 NE Circle Blvd 
Corvallis OR 97330 

MicroAce: More 
Power to Sinclair 

I disagree with John McCallum's state- 
ment in 'The Sinclair Research ZX80" (see 
the January 1981 BYTE, page 94) that by 
building the kit version "you will not save 
any money." My MicroAce cost a mere 
$150 -a savings of 25% over the price of 
a ZX80. It was easy to build, although the 
instructions were not nearly as elaborate 
as Heathkit's. 

The MicroAce has room for two more 
programmable -memory integrated cir- 
cuits than the ZX80. The increase to 2 K 
bytes almost triples the possible program 
length (portions of the first 1 K bytes are 
used for "housekeeping "). This expanded 
capacity gives you a much more usable 
computer. Its unique design means that 
you can store as much information as 
other systems that use 3 K to 4 K bytes. 

I couldn't afford $500 or more for a 
computer, but, for about $175 (kit plus 
memory chips), I have learned quite a bit 
and gained much enjoyment while doing 
so. 

John R Mullen 
8518 Terrang Ct 
Rockford IL 61111 

The MicroAce kit is reviewed by 
Delmar Searls on page 46 of this issue. 

Calling Z8000 

The 'BYTELINES" section of the 
January 1981 BYTE (page 200) contained 

an item saying that Microsoft proposed a 
standard set of calling conventions speci- 
fying parameter -passing and register 
usage for the Z8000 microprocessor. It 
was actually Zilog Inc, inventor of the 
Z8000, that established the conventions. 
Zilog announced the Z8000 standards at 
last year's WESCON show in Anaheim, 
California. The announcement contained 
the statement that the conventions "have 
thus far been adopted by Microsoft and 
are under consideration by several other 
companies." 

Thank you, BYTE, for letting me set the 
record straight by pointing out that Zilog 
originated the Z8000 calling conventions 
that were subsequently adopted by Micro- 
soft. 

Bruce Weiner 
Product Marketing Manager 
Zilog Inc 
10460 Bubb Rd 
Cupertino CA 95014 

Why Didn't We Think.... 

111011M10. 
We Tone. 

1111111111 
I always look forward to the latest issue 

of BYTE, as I am sure many others do. I 

would like to pass along this suggestion to 
my fellow readers who use an Apple II 
computer. It is my solution to the well - 
known "accidental RESET" problem that 
plagues users of that machine. 

Manauba Sakuta, MD 
6324 Wilryan Ave 
Edina MN 55435 

December Adventure 
BYTE's "Product Reviews" of games in 

the December 1980 issue were absolutely 
perfect. There are too many bad programs 
on the market; being able to see a picture 
of the display (along with a description of 
how the game is played) is a big help. 

I noticed that BYTE didn't continue this 
policy in the January 1981 issue -I realize 
that you can't have seven game reviews in 
every issue, but it would be nice.... 

Thanks. 

PAD from Livermore CA 
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Mountain Hardwam 

LEADERSHIP IN COMPUTER PERIPHERALS 
A Division of Mountain Computer, Inc. 

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

Music I can play? Send details. 

Name 

Address 

City 

Phnnn 

MusicSystem generates the sound of any musical 
instrument -real or imagined! Solo or sextet. Rock 
or classical. Laid -back or loud. At home or in the 
concert hall r classroom. MusicSystem sets new 
standards for computer generated music. 

Digital Synthésizer with 16 voices. Stereo output. 
Polyphonic- mtulti -voice chords and note sequen- 
ces. Additive synthesis of instruments. Waveforms, 
envelopes, avid amplitudes are fully programmable 
for each voice to create instrument definitions and 
music dynarñics. 32 Khz sample rate. Frequency 
resolution is .5Hz steps. Graphical input of sheet 
music on high- resolution screen using standard 
music notation. Print out sheet music with a 

graphics printer. Complete software operating 
system. /Graphical music editor using light pen 
(provuided). game paddles, or keyboard. Pre - 
e-ntered music provided for immediate playing 
and enjoyment. Thorough documentation and 
tutorial users manual. 

Drop by your Apple., Dealer and ask to hear for 
yourself. You'll know `what we mean when we say 
MusicSystem is all the instruments anyone with an 
Apple can play! 

Available al Apple Dealers worldwide \ 

State Zip 



Recurrence in Numerical 
Analysis 

James J Davidson 
c/o BYTE Publications 

POB 372 
Hancock NH 03449 

Although Taylor's series are the most universally 
useful method of computing higher mathematical func- 
tions, they do have their drawbacks. In particular, many 
functions have representations only in the form of alter- 
nating series. This can cause great difficulty in maintain- 
ing accuracy if large arguments are required. Often, so 
many significant digits are lost in the process of computa- 
tion that the results are, at best, useless. At worst, if you 
do not suspect that gross inaccuracies are occurring, you 
may make severe engineering mistakes. 

If the various remedies such as argument scaling are in- 
effectual in improving accuracy, the only recourse is to 
seek alternate methods of computation. Of those alter- 
natives, recurrence relations have the widest applicabili- 
ty. 

What's a Recurrence Relation? 
Various functions have the mathematical property that 

if you know two consecutive values, you can use those to 
find a third. This process can be repeated to find a fourth 
from the second and third, and so on. Of course, you 
need to pick the right pair to start from, but if you do, 
you can get to any value you want. 

The simplest illustration of a recurrence relation is the 
Fibonacci series. This is a series of special numbers 
known in medieval times to Leonardo of Pisa, surnamed 
Fibonacci (1175- 1230). Fibonacci numbers are found in 
botany and other natural sciences, as well as in certain 
mathematical theories of aesthetics. They are interesting 
in their own right, and there is at least one society 
devoted to study of their mathematical properties. 

The Fibonacci series proceeds in the following fashion: 

0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, . . . 

Each term is obtained by adding the two previous terms. 
As a formula, the series can be expressed as: 
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a,,.2 = an., + an 

where the initial terms must be specified as O and 1. Once 
you get started, it is obvious that you can keep going in- 
definitely using the same formula. It is not even necessary 
to begin at the beginning. If you know the thirteenth and 
fourteenth terms, for instance, you can find the fifteenth 
by adding them together. 

Programming this recurrence relation is not going to be 
much of a chore. The important thing to keep in mind is 
that three values must exist within the computer 
simultaneously: the n and (n +1) terms, and the sum of 
these two, which is the value being calculated. Then, 
after the value is found, it must be slid into the (n +1) 
position, with that one being slid into the n position. This 
sliding process is the only tricky part because it must be 
done in the proper order, and it is the heart of all recur- 
rence programming. 

Listing 1 shows how simple the job is. After initializa- 
tion, the FOR...NEXT loop handles the calculation in 6 
lines. The new term is calculated in line 160 and printed 
in line 170. The sliding process is done in lines 180 and 
190. Note that Al must be slid into AO before A2 is slid 
into Al; otherwise, Al will be lost. That, in principle, is 
all there is to programming recurrence relations. 

Forward and Backward Recurrence 
Recurrence relations have a property that on first ac- 

quaintance seems absolutely incredible: if you go in the 
"right" direction, you increase the number of significant 
digits in your answer with every new term. This means 
that in certain cases you can start out with a completely 
arbitrary guess and, if you go long enough, end up with 
eight or nine significant digits in your final result! On the 
other hand, if you go in the "wrong" direction, you lose 
digits with each iteration and end up with garbage. 

There is nothing at all mysterious about this property. 
If you think about the Fibonacci series, you will realize 
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CCS. MAKING MINIS OUT OF MICROS. 

Here's the CCS line of board -level 
computers for system builders on the 
move. Push in the CCS board. And 
push on with your application. CCS 
board -level systems go together 
easily, come up quickly, and run 
reliably, with a proven return rate of 
less than 1 %. 

CCS board -level computers 
offer systems builders the optimal 
combination of low development 
cost, low manufacturing cost, and 
high reliability from proven, tested 
modules. 

A headstart on reliability. CCS 
modules are designed to industrial 
performance standards, manufac- 
tured to industrial quality standards, 
fully burned in and tested. You spend 
more time and energy on your 
application when you rely on CCS 
modules instead of reinventing (and 
rebuilding) standard computer 
functions. 

A full selection of S -100 board - 
level computers. Whether you want 
to add capability to another S -100 
based system, or build a system from 
scratch, chances are you'll find solu- 
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Z -80A CPÜ Modules. ° 

Static RAM Memory Modules. 

Dynamic RAM Memory Modules. 

Serial and Parallel I/O Modules. 

Floppy Disk Controller. 

Hard Disk Controller. 

High Speed Arithmetic Module. 

Available Quarter 2. 1981 

For use with CCS System Models 200.300.400 

ons for all your system needs in the 
CCS product line. CCS manufactures 
a comprehensive selection, so you 
can tailor a system to your needs with 
a minimum of components. You buy 
exactly what you need. But you can 
easily expand later. 

We'd like to tell you more about 
the CCS line of board -level com- 
puters, OEM systems, and computer 
systems. There's a lot more to tell. 
Send in the coupon for more 
information, contact your local 
computer dealer, or call. 

[O Please have a sales representative T 
call me. 

O Please send more information on 
CCS Board -Level Computer 
Modules. 

Name 

Company 

Address 

City /State /Zip 

Phone( 

California Computer Systems 
250 Caribbean Drive 

Sunnyvale, California 94086 
(408)734 -58111 



that that is exactly what happens there. Starting with two 
numbers one digit long (0 and 1), you can build up after 
thirty or forty terms to as many digits as your machine 
will hold. For this case, we are going in the right direction 
because the answers get progressively larger as we 
calculate each new term. 

In this case also, we are moving in the direction of in- 
creasing index, n. This is called forward recurrence. If we 
were to start out with a high -order pair of terms and 
calculate down towards zero, that would be called 

Listing 1: The Fibonacci numbers through recurrence. The 
Fibonacci numbers are used here to demonstrate how easy it is 
to program a recurrence relationship. All that is necessary is to 
keep proper order in the calculation and the shifting of 
variables. 

0010 REM 
0020 REM "' FIBONACCI NUMBERS 
0030 REM BY RECURRENCE RELATION. 
0040 REM 

0100 INPUT "HOW MANY FIBONACCI NUMBERS ",N 

0110 
0120 
0130 
0140 

0150 
0160 
0170 
0180 
0190 
0200 

A0 =0 
PRINT AO 
Al =1 
PRINT Al 

FOR I= 1 TO N -2 
A2 =A1 +A0 
PRINT A2 
AO= Al 
Al =A2 
NEXT I 

0210 END 

Listing 2: A Taylor's series program for the Bessel functions. 
Lines 160 thru 190 calculate the first term. (Line 160 should not 
be necessary, but many BASICs insist on executing a 
FOR...NEXT loop at least once, regardless of index and target.) 
This program is not recommended if the argument will ever ex- 
ceed about five or ten, depending on your BASIC. 

0010 REM 
0020 REM "' BESSEL FUNCTIONS, FIRST KIND, INTEGER 

ORDER 
0030 REM "' BY TAYLOR'S SERIES. 
0040 REM 

0100 INPUT "ARGUMENT ", XO 
0110 INPUT "ORDER ", N 

0120 X =X0/2 
0130 X2=X'X 

0140 S=0 
0150 T=1 

0160 
0170 
0180 
0190 

IF N=0 THEN 200 
FOR I =1 TO N 
T =X/I'T 
NEXT I 

0200 FOR 1=1 TO 999 
0210 S =S +T 
0220 T= - X2/I /(N +I)'T 
0230 IF S< >S+T THEN NEXT I 

0240 PRINT S 
0250 END 
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Of the various mathematical func- 
tions that can be calculated by 
recurrence, the ones with the 

greatest engineering utility are the 
Bessel functions. 

backward recurrence. For the Fibonacci series, backward 
recurrence is "wrong" (because you lose significant digits) 
and forward recurrence is "right" (because you gain 
them), but for some other functions the reverse is true. 

Putting it another way, if you lose digits going one 
way, it is because (and only because) you are subtracting 
nearly equal large numbers. Avoidance of that situation 
is one of the cardinal principles of numerical calculation. 
In this case, avoidance consists simply of going in the op- 
posite direction, in which case you are adding the 
numbers instead of subtracting them. 

But how do you know which direction to go in7 Very 
simply, look in a mathematics handbook. If that fails, 
and you have no knowledge of function behavior to 
guide you, trial and error is a solution. Set the program 
up for forward recurrence (which usually is easier) and 
see whether the terms get larger or smaller. If they get 
smaller, you guessed wrong. (Be sure that the decrease is 
not just local. Unfortunately, global function behavior 
must be known before you can be fully certain that you 
are going the right way.) 

Bessel Functions 
Of the various mathematical functions that can be 

calculated by recurrence, the ones with the greatest 
engineering utility are the Bessel and the Bessel- related 
functions. This is fortunate because many of these are 
strictly alternating series with no hope of argument scal- 
ing, and large arguments always seem to be the ones of 
greatest interest. 

The family of Bessel functions includes many varia- 
tions. There are the first, second, and third kinds; in- 
teger, fractional, and noninteger orders; and regular and 
modified types. The related functions include Kelvin, 
Airy, and Ricatti -Bessel. For now, though, we will be 
concerned exclusively with regular Bessel functions of the 
first kind, and of integer order. These arise as solutions of 
Bessel's differential equation: 

x232 

+x _ + (x2- n2)y = O 

This equation appears in a wide variety of engineering 
and scientific problems, such as heat transfer and mem- 
brane vibrations. It also shows up indirectly in the 
analysis of frequency -modulated signals. Any time cylin- 
drical coordinates are used in analysis, Bessel's equation 
is almost certain to be involved somewhere. As a conse- 
quence of that fact, Bessel functions are also called (par- 
ticularly in German) cylinder functions. 

Let us see where the problem lies in computing these 
functions by Taylor's series. The Taylor's expansion is: 

X 2 -x2 ' 1 
in (X) = 

2 4 
X 

+i)! 
This is clearly a strictly alternating series, and the critical 
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31 MByte Formatted Capacity 
The ADES S33 MByte Hard Disk Subsystem is the HARD EDGE in System Performance. The S33 
transforms your S100 computer from a slow, floppy -bound machine into a high performance system. The 
S33 is a complete subsystem which includes the ADES PS100 S100 compatible hard disk controller card, 
the Priam DISKOS (TM) 3350 hard disk, an attractive desktop cabinet, power supply, CP /M* BIOS 
software, and ribbon cable. With its 31 MB formatted capacity and a CP /M data transfer rate greater than 
40K bytes /second the S33 can instantly increase the performance of any S100 computer system. 

S33 FEATURES. The PS100 single card controller, which is 
IEEE -S100 compatible, contains an on -board processor, a 

528 -byte host interface RAM, and the hard disk interface. 
It has a fifteen command repertoire, on -board CRC to 
guarantee data integrity, user selectable base address, 
bank select feature, phantom RAM disable, and full S100 
interrupt capability. It controls up to four Priam drives. In 

addition, the S33CBIOS software package allows easy 
integration into most CP /M systems. Application notes 
cover CBIOS integration and system boot directly from the 
hard disk. 

'CPIM is a registered trademark of Digital Research 

EXPANDABILITY. With the S33 subsystem, you have freedom 
to grow in two different directions. First, the PS100 con- 
troller supports all Priam 8- and 14 -inch hard disk drives, 
including the 68 MByte and 158 MByte models. As your 
database expands, so does your system's capability. 
Second, one PS100 controller handles up to four drives of 
any size and in any combination, providing a full range of 
capacities. 

The S33 is only the first in the expanding line of ADES 
mass storage products. When you need an edge on your 
competition or more power in your personal system, look 
to ADES for the "HARD EDGE in System Performance." 

ROES 
ADAPTIVE DATA & ENERGY SYSTEMS 
2627 Pomona Boulevard Pomona, CA 91768 

Phone: (714) 594-5858 



Figure 1: The Bessel function of argument 10 and variable order v. When progamming a recurrence relation, information such as this 
is needed to determine whether to use backward or forward recurrence. Since the function goes to zero for large orders (values of v), 
we conclude that we need to use backward recurrence to achieve good accuracy. The Bessel function behaves similarly for other 
arguments: as soon as the order (v) exceeds the argument (x), the function rapidly declines to zero. 

Terminal sale. 

Display format 24 x 80 -128 ASCII character set. Selectable 
transmission up to 19.2K baud. RS 232 interface. Typewriter 
standard type keyboard -59 keys. 

$525 each: 
Completely refurbished by Western 

Union, ADM3 terminals built by Lear 
Seigler, available at a price considerably 
lower than any other refurbished units you 
can buy. 

Act now and get advantages few can 
offer! 

90 -day warranty. 
National service network. 

Interested in other models? Also avail- 
able are the 33KSR, GE Terminet 300 and 
GE Terminet 1200. Write on your letter- 
head to Jim Chenard, Western Union, 
Dept. A, One Lake Street, Upper Saddle 
River, NJ 07458. Or call (201) 825 -5333. W Y 

western union 'In quantity. 
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argument occurs at x =2. But it is rare that one is satisfied 
with values that small. 

Listing 2 is the program for this series. Keep in mind 
that the magnitude of the Bessel function can never ex- 
ceed unity, and see where your machine starts to bomb. 
If you have double precision, you may want to see how 
much difference it makes. Recognize, too, that a range of 
103° can be a real limitation. For x =100, the largest term 
nearly reaches 1041. Depending on your BASIC, a max- 
imum argument of five to ten is recommended. 

Bessel Recurrence Relation 
Now to recurrence. The relation we will use is: 

J.1(x) = (2n/x)J.(x) - J-1(x) 

and the first thing we need to know is which direction to 
go. This is a recurrence in order, not argument, so the 
question is whether the function increases or decreases as 
the order gets larger and the argument stays constant. 
Figure 1 (from the National Bureau of Standards hand- 
book) answers this clearly. At large positive arguments, 
the function heads toward zero. This means that, when 
we want to calculate J(x) for a given n, we must calculate 
higher -order values of 1(x) and use the recurrence formula 
to calculate down to order n. 

The next problem is where to start. This is quite an in- 
volved question, and, unfortunately, there are no 
established answers. 

Let us suppose we want to calculate Je(22). We have to 
start someplace above eight, but where, and with what? 
If we knew, for example, 118(22) by calculation, we would 
probably just as easily know J8(22) by calculation and 
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DM NSON3 
COLOR GRAPHICS 

Takes your PET- , CBM- or TRS -80'° into the future 
Our VDP color board features 256 x 192 pixel resolution, 15 exciting colors 

on 5 planes producing 3- dimensional graphics and true animation, 
standard composite video output to either T.V. set or monitor (through optional R.F. Modulator) 

Plus 3 channel digitally synthesized self. No technical expertise required. PET, CBM are registered TM's of Commo- 
sound and 16k onboard RAM, driver Dimension 3 from Dimensional Design dore International. TRS -80 is a registered 
software is available to maximize user Inc. is available through Computer City, TM of Tandy Corporation. Dimension 3 

flexibility. Install Dimension 3 in your Canada (dealer enquiries welcomed). is a registered TM of DDI Dimensional 
present computer within minutes your- Design Inc. Artist's representation. 

Introductory price offer (PET -CBM) $595.00 U.S. TRS -80 $649.00 U.S. 



would not need to use recurrence. We will make an ar- 
bitrary guess (using it and zero as the two numbers need- 
ed to start recurrence) and let the virtues of "right" recur- 
rence provide our significant digits. 

However, while it is true that recurrence can provide 
increased accuracy, this is true only relative to the initial 
guess, which was arbitrary. This means the result we get 
may be highly precise but completely inaccurate. What 
we look for, then, is some way of normalizing, or ad- 
justing, the result. Perhaps somewhere in the process, or 
in the final answer, there is a clue to what the right output 
should be. If so, that clue can be used to give us the cor- 
rect value. 

Normalizing Sum 
The solution lies in one nice formula: 

1 = 10(x) + 21:(x) + 214(x) + 216(x) + .... 

If we simply double each even term as we calculate it and 
add them all together, then subtract one zeroth term 
(because it is not doubled in the formula), we should get 
unity. If we do not (and we will not), divide the recur- 
rence result by this sum and out comes a closer approx- 
imation to the correct answer. 

This does mean, however, that every calculation will 
always have to proceed all the way to zero order. The 
formula also tells us how far up we must start: at an order 
high enough that its contribution to the sum will be 
negligible. 

The full process goes like this: you begin by choosing 
an argument at random, then finding the highest order 
that makes a difference in the total sum. If the total sum is 
greater than 1.00, divide the beginning argument by this 

number and repeat the process. The final result should be 
a beginning argument and an order high enough so that 
two conditions are true: first, that the next higher -order 
term does not contribute significantly to the sum; and 
second, that the sum is approximately equal to 1.00. 

You will find that the starting point depends both on 
the argument and the order of the answer you desire. 
Larger arguments always require higher starting points, 
as do higher orders. But the relationship is not simple, 
and no single equation will fit all points exactly. If the 
equation must err (and it must), it is best that it do so on 
the high side, although it should not be too far on the 
high side. 

If the starting point is too low, the normalizing sum is 

inaccurate, degrading the answer. If it is too high, execu- 
tion time becomes excessive and you run the risk of ex- 
ceeding your machine's range. (The sum can grow very 
quickly.) Note, however, that it is the normalizing sum, 
not the recurrence calculation, that is the main source of 
trouble. Recurrence starts with an arbitrary guess 
anyway and goes in the "right" direction (backward), so 
accuracy is not an issue here (with one important excep- 
tion that will be explained later). 

Programming all of this -except for the equation 
derivation -really is not too difficult, but it is messy and 
time -consuming. Fortunately, it has been gone through 
by various mathematicians, and formulas do exist for 
finding the starting order. The results listed will vary, 
though, depending on the number of significant digits in 
the particular machine they were developed for. 

Table 1 gives the raw data rounded to the next higher 
even integer of the starting order necessary for ten -place 
accuracy. This information was compiled by Samuel G 
Allen of New York on an SR -56 pocket calculator. From 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

n 

0 

15 

17 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

100 

36 38 50 56 64 70 76 86 88 94 98 104 110 116 122 128 134 138 
22 24 30 36 
24 28 32 36 
26 30 36 38 38 
30 36 38 42 44 50 
36 40 42 44 46 52 56 
40 44 46 48 48 54 58 64 
46 48 50 54 56 58 60 64 70 
54 54 56 58 60 62 64 68 70 76 
58 58 60 62 64 66 68 70 74 78 86 
62 64 64 66 68 70 72 74 78 80 86 88 
66 68 70 72 74 76 78 80 80 82 86 90 94 
70 72 72 76 78 80 82 84 84 86 88 92 94 98 
74 76 78 80 82 84 86 88 88 90 92 94 96 102 104 
80 82 84 84 86 88 88 90 92 94 96 98 100 104 106 1 0 
86 86 88 90 90 92 94 96 98 98 100 102 104 106 108 112 116 
92 92 92 94 96 98 98 100 102 104 106 106 106 108 112 116 118 122 
96 96 98 100 100 102 104 104 106 108 110 110 110 112 116 118 120 122 128 
100 100 102 104 106 106 106 108 110 112 114 116 116 116 118 122 124 126 130 134 
104 104 106 108 110 110 112 112 114 116 118 120 120 120 122 126 126 128 132 134 138 

0.1 0.5 1 2 3 4 5 6 7 8 9 10 11 12 

n 

o 

2 

4 

6 
8 

10 

6 8 10 14 16 18 20 22 24 26 26 28 30 32 
6 10 10 14 16 18 20 22 24 26 26 28 30 32 
8 10 12 14 16 18 20 22 24 26 26 28 30 32 
10 12 12 14 16 18 20 22 24 26 26 28 30 32 
12 12 14 14 18 18 20 22 24 26 26 28 30 32 
12 14 16 16 18 20 22 22 24 26 26 28 30 32 
14 16 18 18 20 22 22 24 26 26 26 28 30 32 

Table 1: Raw data used by S G Allen to derive his equation for the starting order of the recurrence relation. 
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The No Problem 
Trial Offer!` 

The Lanier 
No Problem"' 
Typewriter 
can pay for it- 
self in one year. 

You can prove 
it in your own 
office! Right now. 

It's true. One typist with a 
Lanier No Problem typewriter 
can do work as fast as 2 or 3 
people using ordinary electric 
typewriters. 

These savings alone could 
pay for a No Problem typewriter 
in one year. Or less. 

That's just the beginning. 
Even office expenses such as 
floor space and filing are 
reduced. Paperwork gets done 
faster and more accurately. 
The No Problem concept 

The Lanier No Problem 
electronic typewriter is multi- 
use, with extraordinary powers. 

It speeds up your everyday 
typing like no ordinary type- 
writer can. 

Your secretary prepares 
pages on a TV -like screen 
Instead of on paper. 

Changes and corrections are 
made right on the screen. 

No whiteouts. No erasures. 
No false starts. 

Up to 40 
pages can be stored on 

a single memory disc. And 
letter -quality printing is done at 
less than 30 seconds per page. 

Many typewriters in one 
The No Problem typewriter 

can perform additional tasks 
simply by inserting different 
No Problem Smart Discs 

S+ n Dra sal p 

Want to add and subtract, 
multiply or divide? Insert the 
Math Master Smart Disc. 

Other Smart Discs enable you 
to sort long lists, prepare per- 
sonalized standard letters and 
even keep track of your 
timekeeping. 

Lanier's unique 
Smart Discs 
use the same 
medium as the 
storage discs. 

NI 

The No Problem Trial 
When Lanier places a No 

Problem typewriter on trial we 
do more than plug it in and leave. 

We help you become more 
productive the first day. 

The No Problem typewriter 
has proven itself in thousands of 
offices from coast to coast. We'll 
show you how it works with 
your applications in your office. 

So why wait? 
The Lanier No Problem 

typewriter is available today 
to solve today's office problems. 

Send this coupon to set up an 
immediate appointment or call: 

(800) 241.1706. 
Except in Alaska or Hawaii. In Georgia, 
call collect (404) 321 -1244. 

Yes, I'd like to know more about the No 
Problem Trial Offer! 

Name 

Title 
Best 

Phone _ Time To Cal 

Firm Name 

Address County 

City State Zip 

What kind of typing or word processing 
system are you using now? 

Lanier Business Products, Inc. 
1700 Chantilly Dr. NE, Atlanta, GA 30324 

481BC1 

You g et your work back *T P I Problem 
charges may be applied e. your 

Y roblem typewriter purch aso 
faster and it's right the first time. ®1981 Lanier Business Products, Inc. 

The No Problem Typewriter. It does more than just type. 
RETURN POSTCARD AVAILABLE -BACK OF BOOK. 
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Listing 3: Generating Bessel functions by recurrence. This one is 
slower than Taylor's series for small arguments, but is vastly 
more accurate for large ones. Within the accuracy range of a 
machine, no limit has been found on maximum order or argu- 
ment. 

0010 REM 
0020 REM "' BESSEL FUNCTIONS, FIRST KIND, INTEGER 

ORDER 
0030 REM " BY RECURRENCE RELATION. 
0040 REM 

0100 INPUT "ARGUMENT ", XO 

0110 INPUT "ORDER ", N 

0120 X=XO 
0130 IF ABS(X)< 1.E - 10 THEN X =1.E -10 

0140 Y=X 
0150 IF N>X THEN Y=N 
0160 N9=INT(Y+3'SQR(X)+9) 

0170 
0180 
0190 

J9=0 
J8=1.E-30 
S=0 

0200 FOR I =N9 TO 0 STEP -1 
0210 J7= 2'I/X'18 -J9 
0220 19=18 
0230 18 =J7 
0240 IF INT(I /2) =I /2 THEN S=S +2'J9 
0250 IF I = N THEN 1 =19 
0260 NEXT I 

0270 
0280 
0290 
0300 

S =S -J9 
1 =1 /S 
PRINT J 

END 

the data, he derived a fairly simple equation which errs 
conservatively by about ten percent in the region N =4X. 
The equation is as follows: 

N9 = int(max(N,X) + 3,/ X + 9) 

which is implemented in lines 140 thru 160 of listing 3. 

Program Comments 
If you have followed the discussion to this point, the 

program in listing 3 should be straightforward. Lines 140 
thru 160 calculate the starting order, and lines 170 thru 
190 do the initialization. Note that the arbitrary guess for 
J8 (J(x)) is 1.0 x 10-3°. It is chosen small (and can be 
much smaller if your range goes to 10 -99), so that large 
arguments can be accommodated without overflowing 
the normalizing sum. J9 (J,.,(9) is initialized to zero, 
which reflects the assumption that the next higher term is 
too small to be significant. 

The recurrence loop (lines 200 thru 260) includes the 
normalizing sum at line 240. Line 250 picks out the par- 
ticular order you specified and stores it as variable J. 

After exiting from the loop, line 270 subtracts a zero - 
order term from the sum, and line 280 divides the chosen 
value by S to normalize it properly. 

One fact has not yet been mentioned: the recurrence 
relation involves a division by x, so that x =0 causes an 
error message. But this is a perfectly legitimate argument 
at any order, so line 130 assigns a small value instead. It 
cannot be too small, though, or overflow will occur 
rapidly because of that division by x. 

Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 

R21/0 
S -100 ROM, 

RAM & I/O 
BOARD 

ECT's R21 /O is an 
I/O Ports (UART's), 
2K of ROM with the 
2K of Static RAM. 

S -100 Bus I/O Board with 3 Serial 
1 Parallel I/O Port, 4 Status Ports, 
8080 Apple Monitor Program and 

$295.00 

RM -10 
S -100 
RACK MOUNT 
CARD CAGE 

ECT's RM -10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT -100 rack mount 
Card Cage (19 "W x 12.25 "H x 8 "D), the MB -10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS -15A Power Supply 
(15A @ 8V, 1.5A @ ± 16v). $295.00 

Specializing in Quality Microcomputer Hardware 
TAI Industrial Educational Small Business Personal 

ECT 
Card Cages, Power Supplies, Mainframes, CPU's, Memory, I /O, OEM Variations 

ELECTRONIC CONTROL TECHNOLOGY (201) 686 -8080 
763 Ramsey Ave., Hillside, NJ 07205 
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THE DAWN OF 
AGE 

lob 

The 2nd Generatïoñïs here! 
MEASUREMENT systems & controls proudly 

introduces its new and exciting "2nd Generation" 
family of S -100* compatible products. Each has 
been specifically designed for use with 
multi -user and network 
operating systems such 
as MP /M, CP /NET, and 
OASIS. Every product is 
fully tested and burned - 
in, comes with a 1 year 
guarantee, and offers 
you features not 
currently available from 
any other source. 

Z80 PROCESSOR 
BOARD The most 
powerful CPU board available today. Outstanding 
features include 4MHz operation, high -speed serial 
and parallel I/O utilizing DMA or programmed 
control, eight vectored priority interrupts, and a 
real time clock. 

vectored priority interrupts, RS -232C interfaces 
with full handshake, asynchronous or synchronous 
operation with asynchronous baud rates to 19,200. 

Available in four or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD - 
controls up to four 51/4 - 

inch or 8 -inch disk drives 
using IBM soft sectored 

formats. It features 1K 
of on -board buffering, 
DMA controlled data 

transfers and the per- 
formance character- 
istics of the superior 

NEC 765 chip. 

MULTI-USEÑ SERIAL 110 BOARD - For use in 
expanded systems requiring up to eight additional 
serial I/O ports. Features include: 16 maskable 

'All products meet the new IEEE standards. 

64K BANK SELECTABLE MEMORY BOARD - 
Features include I/O port addressing for bank 

select with 256 switch selectable I/O ports for the 
memory bank addressing. The memory is 

configured as four totally independent 16K 
software -selectable banks, with each bank 

addressable on any 16K boundary. 

Systems Group 
A Division of MEASUREMENT systems & controls 

incorporated 

"Attractive Dealer & OEM Prices" 
See your nearest computer dealer, or 
contact us for the complete story on 

The 2nd Generation. 

1601 Orangewood Ave. / Orange, Calif. 92668 
(714) 633 -4460 TWX I TELEX: 678 401 TAB IRIN 

See us at the sixth Computer Faire, booth 
1526, San Francisco April 3 -5 



Altering this program to give a complete array of 
Bessel functions of various orders for a given argument is 
easy. Simply define an array of dimension N +1 and start 
storing values when the variable I becomes equal to N. At 
the end, each value must be divided by S. 

You will find that execution time for this program is 
quite long. For small x, the Taylor's series is much faster 
and therefore may be preferred for arguments that are 
guaranteed restricted. When in doubt, use the recurrence 
method (listing 3). 

Negative Orders 
Note from figure 1 that the behavior at negative orders 

is very different than that of positive orders. So, instead 
of trying to adapt listing 3 to handle negative N, use the 
absolute value of N for N and transform the output by 
the relationship: 

1-^(x) = (-1)^ X 1^(x) 

How Accurate Is It? 
There is only one practical way to check accuracy on a 

routine like this: compare the results against known 
values in a published table. But that creates a problem 
because available tables give out before the program 
does. The massive compilation by the staff of the Har- 
vard Computation Laboratory (Harvard: 1947) goes up 
to x =100 and n =135. 

The most sensitive test, though, is to check in the 
region of the zeros at various orders. The Bessel functions 
look like damped sine or cosine waves, crossing zero at 

AOS On 
A NOVA® 4 /X? 

Wild Hare's 
MISS Provides NOVA® Users 
With Multi -User Capabilities 

DG users now have a choice when upgrading toa mul- 
ti -user environment. Previously, the only way to support a 
true multi -user environment was to upgrade to AOS, but 
not anymore. 
MTSS provides all of the standard RDOS features for up 
to 16 users simultaneously and each user is totally in- 
dependent. Users may edit, compile and execute pro- 
grams written in FORTRAN IV. FORTRAN V, ALGOL, BASIC. 
MACS, etc. 
This means no software rewriting is necessary. No new 
operating system need be installed. 
More importantly, MISS supports all NOVA''s as well 
as ECLIPSE 's so no expensive hardware upgrade is 
required. 

Now Data General Users 
Have A Choice! 

4'MLD 
C7 

m° 

HARE! 
P.O . Box 3581, Boulder, Colorado 80307 

(303) 422 -1182 
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The most sensitive test Is to check 
In the region of the zeros of the 

function. 

intervals that look as though they might be periodic. 
(However, they aren't and the exact locations of the zeros 
is of considerable interest to mathematicians.) Obvious- 
ly, if you put in an argument that is supposed to be at a 
zero of the function, you expect to get a result of zero. 
This is unlikely for two reasons: 

The locations of the zeros are transcendental numbers 
and cannot be specified exactly. The theoretical result, 
then, should not be exactly zero. 

Backward recurrence is "right" only when the function 
increases as you proceed in that direction. But at a zero, 
the function suddenly nosedives down (see figure 1). 
Here, (2n /x) X J ̂ (x) is supposed to equal J^,1(x), so their 
difference is zero. This is subtraction of nearly equal large 
numbers, which usually results in a small truncation er- 
ror. 

For the above reasons, all errors and inaccuracies ac- 
cumulate at the zeros. In particular, truncation errors 
show up flagrantly here. Not only does truncation cause 
the output to be nonzero, it actually translates the ap- 
parent location of the zero to a lower value. The trunca- 
tion is not really bad (it usually affects only the last digit), 
but those interested in the mathematical properties of 
Bessel functions should be aware that this bias does exist. 

With that background, we can state that the accuracy 
of the program of listing 3 on a nine -digit truncating 
BASIC is seven to eight decimal digits. Note that I said 
decimal digits, not significant digits. As far as I can deter- 
mine, the seventh digit after the decimal point is good to 
within one count anyplace, including zeros. Away from 
the zeros, the eighth digit appears good to within one 
count. This includes any x or n up to one hundred, based 
on spot and systematic checks against the Harvard tables. 

Using the Royal Society tables of zeros, further checks 
can be made under worst -case conditions. For example, 
the forty- eighth zero of order 19 occurs at 
x = 178.846699. The actual output there is 7.6 X 10-8, 
which will cause the seventh digit to be off by one count. 
Worse errors may be possible, but this one is the largest I 
found. 

Other BASICs with fewer digits should have similar 
properties: about a two -digit loss as long as the range is 
not exceeded by the normalizing sum. For engineering 
use, this should be entirely adequate. 

References 
1. Abramowitz, M and I A Stegun. Handbook of Mathematical Func- 
tions with Formulas, Graphs, and Mathematical Tables. Washington: 
National Bureau of Standards, 1964. 

2. Harvard Computational Laboratory Staff. Tables of the Bessel 
Functions of the First Kind. Cambridge: Harvard University Press, 12 
volumes, 1947 and following years. 

3. Olver, F W J (editor). Royal Society Mathematical Tables, Volume 
7: Bessel Functions Part Ill, Zeros and Associated Values. New York: 
Cambridge University Press, 1960. 



Time & Money. Commodore; Atari & Apple 
users get more with VisiCalc software. 

A financial VP in Massachusetts is cutting the time it takes 
to prepare month -end reports from three days to three hours. 

A California company is replacing most of its time -share 
computer service with a personal computer and VisiCalc, 
saving at least $30,000 the first year 

Thousands of other personal computer users are also sold 
on how VisiCalc is increasing their productivity. Besides saving 
time and money, they're simplifying their work and getting 
more information that helps them make better decisions. A 
typical user reaction comes from a New York dentist: 

'VisiCalc has become an integral part of my business.' 

VisiCalc displays an "electronic worksheet" that auto- 
matically calculates nearly any number problem in 
finance, business management, marketing, sales, engi- 
neering and other areas. The huge worksheet is like a 
blank ledger sheet or matrix. You input problems by 
typing in titles, headings and your numbers. Where 
you need calculations, type in simple formulas 
( +, -, x, ) or insert built -in functions 
such as net present value and averaging. 
As quickly as you type it in, VisiCalc 
calculates and displays the results. 

"I am extremely impressed with Visi- 
Calc's capability, flexibility and orderly 
presentation of instructions." 

So writes the director of a NewYork cor- 
poration. He appreciates VisiCalc's powerful 
recalculation feature. Change any number in 
your model and instantly all numbers affected by 
that change are recalculated and new results are 
displayed. You can ask "What if .. ',' analyzing 

more alternatives and forecasting more outcomes. It really 
increases your decision -making batting average! 

When you finish, you can print a copy of the worksheet just 
as it appears on the screen and /or save it on diskette. 

'Z like VisiCalc's ease of use 
That response comes from a Utah businessman using Visi- 

Calc for production forecasts, financial report ratio analysis and 
job cost estimating. Ease of use is VisiCalc's best -liked feature. 
It's designed for a non -programmer, and has an extensive, easy - 
to-understand instruction manual. 

Users also like solving a wide variety of problems with 
VisiCalc ... and solving them their way. VisiCalc can even 

justify the cost of a personal computer, according to a New 
Hampshire financial analyst: 

" VisiCalc is paying for itself over and over' 
VisiCalc is available for 32k Commodore PET /CBM, Atari 

800 and Apple disk systems. VisiCalc is written by Soft- 
ware Arts, Inc. 

See VisiCalc at your Personal Software dealer. 
For your dealer's name, call Personal Software Inc. 
at 408- 745 -7841, or write 1330 Bordeaux Drive, 

Sunnyvale, CA 94086: 
While there, see our other Pro- 

ductivity Series software: Desktop Plan 
and CCA Data Management System. 
They're like time on your hands and 
money in the bank 

Commodore is a registered trademark of Commodore 
Business Machines Inc., Atari is a registered trademark of 
Atari Inc., Apple is a registered trademark of Apple 
Computer Inc. 
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Programming Quickies 

Apple Name -Address 
Gary Stotts, 10390 Owens Cr, Broomfield CO 80020 

Name -Address is a program that will store up to 100 
names, addresses, and telephone numbers. It is written 
for the Apple personal computer and requires one disk 
drive. The program is organized as a binary tree so that 
names can be entered in any order and stored in 
alphabetical order. A larger number of names and ad- 
dresses can be stored by changing the DIM statements in 
lines 30 thru 90. 

The program first asks if there is an address file. Next 
the menu appears as follows: 

1 - Add a Name 
2 - List a Name 
3 - List All Names 
4 - Change a Name 
5 - End 

DISCOUNT PRICES 
APPLE II COMPUTERS 

16K APPLE II 1089.00 
32K APPLE II 1134.00 
48K APPLE II 1179.00 
DISK W CONTROLLER 545.00 
DISK ONLY 475.00 
APPLESOFT CARD 1 59.00 
INTEGER CARD 159.00 
PASCAL SYSTEM 425.00 
SILENTYPE PRINTER 525.00 

RAM MEMORY 
FOR TRS -80, APPLE II 
16K SET 4116's 45.00 

NORTH STAR COMPUTERS 

HRZ-1 D-32K-ASM 
HRZ-2D-32K-ASM 
HRZ-1 Q-32K-ASM 
HRZ-2Q-32K-ASM 

2125.00 
2475.00 
2375.00 
2990.00 

VERBATIM DISKETTES 
BOX OF 10 53/4" 29.50 
BOX OF 10 8" 39.50 

FREDERICK COMPUTER PRODUCTS 
MUNICIPAL AIRPORT 

FREDERICK, MD. 21701 
(301) 694 -8884 
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The required entries to add or change a name -address 
record are the name, the street address, the city- state -zip, 
and the telephone number. To list any one address, enter 
the name. The name must be entered as last name first 
with no commas. Option 5, "END ", will always create a 
new name -address file. 

Listing 1: Name -Address -a program for the Apple II that will 
store up to 100 entries, as shown here. More entries can be 
stored by changing the DIM statements in lines 30 thru 90. 

10 REM BINARY TREE NAME /ADDRESS FILE 
20 REM AUTHOR GARY A STOTTS 
30 DIM N {(1001: REM NAME ARRAY 
40 DIM AS(1001: REM ADDRESS ARRAYS 
50 DIM B {(1001 
60 DIM LX(100): REM LEFT LINK ARRAY 
70 DIM Ro(1001: REM RIGHT LINK ARRAY 
80 DIM P {1100,: REM PHONE M ARRAY 
90 DIM SY.150I: REM STACK ARRAY 
100 D{ CHAS (41 

110 PRINT OS: "OPEN NAMADO. 56. DI" 
120 CALL - 93G: INPUT "15 THERE AN ADDRESS FILE I+' /N' -:YS 
130 IF Y{ "N" THEN 2 

140 PRINT DS: "READ NAMADR" 
150 INPUT E 

160 FOR I I TO E 

170 INPUT NSW: INPUT AMI II: INPUT BSI II: INPUT PHI II: INPUT L7.'II: INPUT RX'l' 
180 MEET 
190 PRINT DS 
200 CALL - 93G: PRINT TAB( 71: "NAME /ADDRESS PROGRAM": PRINT 
210 PRINT "1 - ADD A NAME" 
720 PRINT " - LIST A NAME" 
230 PRINT `3 - LIST ALL NAMES" 
240 PRINT "4 - CHANGE A NAME" 
50 PRINT 

S 

- END" 
260 PRINT : INPUT " ENTER YOUR SELECTION ":Á4:MI - ''AL IDS' 
270 IF MI " 1 OR MI ' 5 THEN 260 
280 ON MI GOSUB 320.720.930.1120,1340 
290 GOTO 20. 
300 REM 
310 REM ADD A NAME SUBROUTINE 
320 CALL - 936: PRINT TABI 7II.ADD NAME RECORD": PRINT 
330 E E I: REM FIRST EMPTY POSITION IN LIST 
340 I - I: REM START SEARCH AT ROOT 
350 INPUT "ENTER NAME ":NI{ 
360 IF LEN (NIS/ I THEN 350 
370 INPUT "ENTER STREET ADDRESS ":AIN 
380 IF LEN (AIM/ I THEN 370 
390 INPUT "ENTER CITY-STATE-ZIP "IBIS 
400 IF LEN IBIS/ ' I THEN 390 
4I0 INPUT "ENTER PHONE NUMBER "(PIS 
420 REM IF NAME IS LARGER THAN ITN. SEARCH RIGHT BRANCH 
430 IF NIS NSW THEN 600 
440 IF NIS / + NSIII THEN 480 
450 PRINT "DUPLICATE NAME" 
460 INPUT "ENTER C TO CONTINUE "(C4 
470 RETURN 
480 REM IF LEFT LINK NOT NULL, SEARCH LEFT BRANCH 
490 IF LX(TI / + 0 THEN I L' /.III: GOTO 430 
500 REM HANG NEW LEFT LINK ON PRIOR 
510 LXIII E 

520 NSIEI 
530 A{IEI 
540 BS(E1 
550 LX(E1 
560 RX(E1 

NIS: REM FILL NEW RECORD 
AIN 
BIN 
0 

570 P4(E) PIS 
5Rn RETURN 
590 REM IF RIGHT LINK NOT NULL, SEARCH RIGHT BRANCH 
600 IF 147C111 ' ? 0 THEN I 

, RO.II1: GOTO 430 
610 REM HANG NEW RIGHT LINK ON PRIOR 
620 RY.(II E 

630 N4(E) NI{: REM FILL NEW RECORD 
640 ARIE, 
650 BNIEI 
660 011E1 
670 RXIEI 

RI{ 
BIN 
0 

6E10 PN(E) PIS 
690 RETURN 
700 REM 
710 REM LIST A NAME SUBROUTINE 
720 CALL - 936: PRINT TAB( 7/: "LIST A NAME /ADDRESS" 
730 PRINT : INPUT "ENTER NAME TO LIST .:NIS 
740 IF LEN (NISI ' I THEN 720 
750 I I 

760 IF NI{ + N {111 THEN BOA 
770 IF NIS / ' NNII) THEN 850 
780 PRINT NN111: REM FOUND 
790 PRINT A {111 
BOO PRINT BNI11 
010 PRINT P9)11 
620 PRINT : INPUT "KEY C TO CONTINUE "(CN 
830 RETURN 
840 REM SEARCH LEFT 
850 IF LA.II) < , 0 THEN I LXIII: GOTO 760 
860 REM SEARCH RIGHT 
870 IF RXII) < . O THEN I RY.111: GOTO 760 
880 REM 
890 PRINT "NAME NOT FOUND" 
900 RETURN 
910 REM Listing I continued on page 34 
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Global Processor 

Genrtdl I/O t'toccssut 

User 
Module 

411 

User 
Module 

Distributed CP /M processing. Up to 16 users, 
each with independent CPU and memory. 

User 
Module 

User 
Module 

Now to tell if it's a White Computer. 
(Users 2 through 16- multiuser expansion 

with high performance through distributed 
processing.) 

Look for a single user CP /M`' system that ex- 
pands to multiuser configurations economically. 

Look for independent 6 MHz Z80B -based User 
Modules with 64K of RAM memory, each module 
with a port to the user terminal capable of handling 
baud rates of up to 38K under program selection. 
Look for high -speed block data transfers from user 
modules to the Global Processor for disk storage. 
That way, CP /M programs run independently for 
each user. Fast. And each users's station acts just 
like the fastest standalone system - no delays, no 
waiting for other users. 

Look for a Z80 -based Global Processor for disk 
and tape I/O that transfers data from disk to user 
modules at the data transfer rate of the peripheral 
device. And a controller that handles as many as 8 

SMD disk drives for up to 528 megabytes of hard 
disk storage, plus up to four 8" floppies, plus op- 
tional streaming tape backup. 

And look for a Z80 -based General I/O Processor 
that supports up to eight printers - with 64K bytes 
of independent buffer memory. 

That's part of how you tell if it's a White Com- 
puter. There's a lot more. Here's a number and 
address for more information. 
CP /M Is a registered trademark of Digital Reseach. 
Z80, Z80A, Z80B are registered trademarks of ZIIog Corporation. 
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White Computer Company A 1876 Industrial Way 
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High 
Technology 
Wo ¡nc kc our 
comoctition 
obsolcte 
with Information Master TM 

Information Master/N is the sophisticate of 
software packages, but it also speaks your 
language. Its uncomplicated English - 
speaking design makes it easy to learn. 
No programming knowledge is necessary. 
Put it in your Apple II *, and you're ready 
to go. 
High Technology's Information Master 
organizes and prints everything from 
mailing lists to stock market data. Specify 
what records to store, type in the informa- 
tion, and Information Master organizes, 
calculates, stores and reports. Design your 
own reports and labels. Information Master 
is revolutionary in its adaptability and 
comes with a simple step -by -step instruc- 
tion manual. Its screen layouts are designed 
to show you maximum information for 
easy operation. Information Master is so 
smart it stops mistakes that our competition 
lets you make. 
If your computer dealer doesn't have 
Information Master, see one who does. 
High Technology's perfect complement to 
Information Master, Data Master,TNallows 
you to change your mind months later 

without redoing 
all the work 

you've 
already 

done. 
Ask 

about 
it! 

High 
Technology, Inc. 
Software Products Division 
P.O. Box B -14665 
8001 N. Classen Blvd. 
Oklahoma City, Okla. 73113 
405 840 -9900 

Apple II 1s a trade name of 
Apple Computer. Inc 
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Programming Quickies 
Listing I continued: 
920 REM LIST ALL NAMES SUBROUTINE 
930 P I:LI O:T 0: CALL - 936 
940 T T 1 

950 5X171 P: REM PUSH STACK 
960 IF P ' 0 THEN P - L1(P1: GOTO 940 
970 T T - I 

980 IF T 0 THEN INPUT "ENTER C TO CONTINUE ":C4: RETURN : REM ALL NAME FOUND 

990 P - SX1T1 REM POP STACK 
1000 PRINT NNIP1: REM PRINT NAME 
1010 PAINT ANIPI 
1020 PRINT 9SIP1 
1030 PRINT PIPI 
1040 PRINT 
1050 LI . LI 
1060 IF LI 20 THEN LI 0: INPUT "ENTER C TO CONTINUE " :C 
1070 T - T - 1 

1080 P - R %11.1: REM CHECK FOR RIGHT LINK 
1090 GOTO 940 
1100 PER 
1110 REM CHANGE AN ADDRESS 
1120 CALL - 936: PRINT TAB( ',II-CHANGE A NAME /ADDRESS": PRINT 
1130 INPUT "ENTER NAME TO CHANGE N1 
1140 IF LEN 41,4141 ' I THEN 1120 
1150 I 1 

1160 IF Nis NCI, THEN 1310 
1170 IF HIS NNII THEN 1290 
1180 PRINT "OLD " :A {111 
1190 INPUT "NEW ":ÁN111 
1200 IF LEN (11(111 I THEN 1190 
1210 PRINT "OLD ":81111 
1220 INPUT NEW ":89171 
1230 IF LEN IFSIIII 1 1 THEN 1 :20 
1240 PP1NT "OLD ":P 4111 
1250 INPUT "NEW " :P111' 
1760 PRINT 
1270 RETURN 
1290 REM SEARCH LEFT 

1 :90 IF L7,)11 . THEN I 0.111: GOTO 1160 
1300 REM SEARCH RIGHT 
1310 IF ß0.1H 0 THEN I 95,1,: SOTO 1160 
1320 REM 
133'' REM EOJ 
1340 PRINT Ds: "DELETE NAMADR" 
1350 PRINT DN: "OPEN NAMADR" 
1360 PRINT Ds: "WRITE NHMAOR" 
1300 PRINT E 

1380 FOR I 1 TO E 
1390 PRINT N$1I1: PRINT Áf111: PRINT B41I1: PRINT P4111: PRINT LY.II`: PRINT MT'I' 

1000 NEXT 
1910 PRINT DS: -CLOSE" 
1620 END 

A Graphic 
Execution Display 

R B Minton, 8617 E Stearn Lake Dr, Tucson AZ 85730 

I wrote a program for my Ohio Scientific Superboard 
to compute artificial satellite orbits and noted it ran 
slower and slower as time and the number of orbits pro- 
gressed. 

It occurred to me that I could graphically display how 
fast the program was executing and find out where it was 
slowing down by adding some extra code. Every 20 lines 
or so, I inserted K9= K9 +1:GOSUB 2000, and then at 
the end: 

2000 S9 =54244 
2010 POKE S9 +K9,48 +K9 
2020 FOR Z =1 TO 30:NEXT Z 
2030 POKE S9 + K9, 32 
2040 IF K9 =9 THEN K9 =0 
2050 RETURN 

This flashes the numbers 1 thru 9 from left to right on 
the bottom row of the video screen every time the main 
portion of the program loops. You can easily note the 
delay between certain numbers; this helps to pinpoint 
where the program is spending most of its time. The 
troublesome area or line can be further narrowed down 
by adding more GOSUBs, or by moving those from the 
faster part to the slower part. (Be sure that there are nine 
GOSUBs and that each is executed only once within the 
loop.) 

This method alerted me to a poorly written line of code 
I would have otherwise never suspected. 

Circle 28 on inquiry card. - 



TRS -80* Model I Computer Owners .. . 

Here at Percom. A 
And double -den 

you can choose fro 
all double -density 

And get the st 
needs. 

Not to mention t 
industry leader. 

Double -density storage. 
It's really here! 

d your authorized Percom dealers. 
ty storage is here in a big way. Because now 
three different levels of mini -disk systems - 

ated. 
age that precisely meets your application 

e service and quality that's made Percom the 

Although rated for double- density operation, all 
levels of Percom drives work equally well in single - 
density applications. 

You can operate these drives in ordinary single - 
density format using TRSDOS *, Percom OS -80TM 
or any other single -density operating system. 

Or, you can add a Percom DOUBLERTM to your 
Tandy Expansion Interface and store data and 
programs in either single- or double- density 
format. 

Under double -density operation, you can store 
as much as 350 Kbytes of formatted data - de- 
pending on the drive model - on one side of a 
five -inch minidiskette. That's four times the 
capacity of standard 35 -track Model I mini- 
disks, almost 100 Kbytes more than the capacity 
of the eight -inch IBM 3740 format! 

Available in 1 -, 2- and 3 -drive configurations in 
all three model lines, Percom burned -in, fully - 
tested drives start at only $399. 

TFD -40' Drives 
TFD -40 Drives store 180 Kbytes (double -density) or 
102 Kbytes (single- density) of formatted data on one 
side of a 40 -track minidiskette. Although economical- 
ly priced, TFD -40 drives receive the same full Percom 
quality control measures as TFD -100 and TFD -200 
drives. 

TFD -100' Drives 
TFD -100 drives are "flippy" drives. You store twice 
the data per minidiskette by using both sides of the 
disk. TFD -100 drives store 180 Kbytes (double - 
density) or 102 Kbytes (single- density) per side. 
Under double -density operation, you can store a 70- 
page document on one minidiskette. 

TFD -200' Drives 
TFD -200 drives store 350 Kbytes (double- density) or 
197 Kbytes (single- density) on one side of a minidis- 
kette. By comparison, 3740 -formatted eight -inch 
disks store only 256 Kbytes. Enormous on -line stor- 
age capacity in a 5" drive, plus proven Percom 
reliability. That's what you get in a TFD -200. 

The DOUBLERT" - This proprietary 
adapter for the TRS -80* Model I corn - 
puter packs approximately twice the 
data on a disk track. 

Depending on the type of drive, you 
PiE can store up to four times as much 

data - 350 Kbytes - on one side of a 
minidiskette as you can store using a 

Tandy standard Model I computer drive. 
Easy to install, the DOUBLER merely plugs into the disk 

controller chip socket of your Expansion Interface. No rewir- 
ing. No trace cutting. 

And because the DOUBLER reads, writes and formats 
either single- or double -density disks, you can continue to 
run all of your single -density software, then switch to dou- 
ble- density operation at any convenient time. 

Included with the PC card adapter is a TRSDOS*- 
compatible double -density disk operating system, called 
DBLDOS1T1, plus a CONVERT utility that converts files and 
programs from single- to double -density or double- to sing- 
le- density format. 

Each DOUBLER also includes an on -card high - 
performance data separator circuit which ensures reliable 
disk read operation. 

The DOUBLER works with standard 35 -, 40 -, 77- and 
80 -track drives rated for double -density operation. 

Note. Opening the Expansion Interface to install the 
DOUBLER may void Tandy's limited 90 -day warranty. 

Free software patch with drive purchase. This software 
patch, called PATCH PAK.'" upgrades TRSDOS* for single - 

density operation with improved 40- and 77 -track drives. 

Quality Percom products are available at authorized dealers. Call toll free 
1- 800 -527 -1592 for the address of your nearest dealer or to order directly from 
Percom. In Canada call 519- 824 -7041. 

Pnces and specifications subject to change without notice 
TM trademark of Percom Data Company. Inc. 

.nark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 

:PERON 
PERCOM DATA COMPANY. INC 
211 N KIRBY GARLAND TX 75042 

(214)272 -3421 



Clarcia's Circuit Cellar 

Build a Low-Cost Logic Analyzer 

The Digital Age has 
spawned a variety of elec- 
tronic troubleshooting 
aids, including logic 
probes, integrated -circuit 
test clips, multi -trace os- 
cilloscopes, and logic ana- 
lyzers. All are useful, up 
to a point, but it is impor- 
tant to know when to use 
a particular test instru- 
ment and how much you 
can depend on it. 

If the logic states of 
signal lines were the only 
information needed, a 
simple voltage measure- 
ment would suffice in 
digital troubleshooting. 
But timing, rather than 
absolute voltage level, is 
the more important con- 
sideration in digital sys- 
tems. Most digital systems 
operate by setting discrete 
logic conditions on bus 
lines and then strobing 
that data through the sys- 
tem at the occurrence of 
edges of specific clock 
pulses. A system operates 
correctly only if all the 
parallel states are set correctly at a 
specific instant in time. The system 
fails if any single logic state is in error 
at any clock time during program ex- 
ecution. 

Steve Ciarcia 
POB 582 

Glastonbury CT 06033 

Photo 1: One frequently used test instrument is a direct- reading 
state indicator. The sixteen indicators are transistor -driven in- 
candescent lamps or LEDs (light- emitting diodes). The indicator 
panel is attached to a "chip- clip" connector so that the logic 
states on any TTL (transistor- transistor logic) or LS (low -power 
Schottky- diode -clamped) TTL dual in -line package can be read 
while the circuit is energized. The display is most valid for static 
conditions. 
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The first special digital instrument 
was the logic probe. A schematic 
diagram of a typical logic probe is 
shown in figure 1. This device ac- 
curately indicates the logic state on 

LED (light- emitting diode) 
indicators at any selected 
point in a circuit. How- 
ever, it is a static device 
and will not follow rapid- 
ly clocked digital logic 
other than to indicate 
general activity. Even 
when the concept is ex- 
panded to include four- 
teen or sixteen separate in- 
dicators on the probe (as 
shown in photo 1), effec- 
tive use still depends on 
stopping the system clock 
(or slowing it substantial- 
ly) to examine static logic 
states. Unfortunately, 
stopping the clock changes 
the dynamics of circuit 
operation and may, in 
many instances, mask the 
true cause of problems. 

More frequently, digi- 
tal -logic errors are 
dynamic and occur during 
clock -state transitions. 
The errors are often due to 
timing problems asso- 
ciated with the propaga- 
tion of signals through the 
circuit or with miscuing of 

multiplexed components. Because the 
logic state at clock transitions often 

Copyright © 1981 by Steven A Garcia. 
All rights reserved. 



determines either proper operation or 
failure, a more suitable test instru- 
ment would be one that provides the 
operator with a view of all logic ac- 
tivity coincident with the transition 
of the clock. 

To most people this sounds like a 
job for a multi -trace oscilloscope with 
its sweep triggered from the system 
clock. An oscilloscope can in many 
instances be of value, but unless it is 
an expensive storage -tube scope, fast 
system -clock rates can make viewing 
difficult. Also, viewing two signals 
with respect to each other in real time 
is of little help when the error occurs 
intermittently and involves more sig- 
nals than can be viewed simul- 
taneously. 

What Is a Logic Analyzer? 
One solution to the digital - 

troubleshooting dilemma is called a 
logic analyzer. This is an instrument 
that displays a "truth table" of the ac- 
tivity of the digital circuit being tested 
under actual operating conditions. 
After you have selected a key com- 
bination of input signals, called a trig- 
ger or sync word, and activated the 
analyzer, it stores all signal -input 
logic states for a specific number of 

+5V 

22051 
nnn. 

INPUT 

system -clock transitions. Depending 
upon the sophistication of the par- 
ticular unit, many commercial logic 
analyzers can accommodate 32 or 
more inputs and store up to 256 clock 
cycles before and after the trigger 
event. 

A logic analyzer acts 
like an electronic time 

machine. 

In effect, a logic analyzer acts like 
an electronic time machine. When se- 
quentially displayed in the order it 
was acquired, the stored data can be 
used to form state tables or timing 
diagrams of the circuit's operation. 

For example, a logic analyzer might 
be used to troubleshoot a malfunc- 
tioning microcomputer I/O (in- 
put /output) port that keeps receiving 
consistent but wrong data. You don't 
know whether the error is caused by 
the wrong data being sent to the out- 
put register or by an incorrect address 
signal strobing the register at the 

74LS14 
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O LED 
LED 220 

"LOGIC 1" 

11 

wrong time (try troubleshooting this 
kind of problem with just an 
oscilloscope). You can find out by 
connecting the logic analyzer to the 
address and data buses of the micro- 
computer. 

Set the trigger -word switches to 
produce a trigger pulse when the ad- 
dress bus contains the I/O port ad- 
dress. When the trigger pulse occurs, 
you can examine the logic states on 
the data bus with the analyzer to see 
what value was being loaded into the 
port register at the occurrence of the 
trigger pulse, as well as those states 
following the pulse. It is like having 
an 8- to 32- channel oscilloscope with 
the display frozen in time on a 
specific clock cycle. 

Commercial logic analyzers are 
generally stand -alone instruments 
with integral video -monitor or oscil- 
loscope displays. They can present 
stored data in a variety of ways. A 
data -domain analyzer ordinarily 
displays logic states as lists of is and 
Os. The listings are sequential and in 
either binary, octal, or hexadecimal 
format. This display method is par- 
ticularly helpful when you are debug- 
ging address -bus problems. In such 
cases, data is most easily read as 

le 
10 

ICI 
74LS14 

+5V 

22051 

/ 
LED3 
LED220 

"PULSE" 

Number Type +5V GND 
IC1 74LS14 14 7 

IC2 74121 14 7 

Figure 1: A simple logic probe that uses two integrated circuits. When a logic -0 signal voltage is applied to the input, the "logic 0" 
LED will light. When a logic -1 signal voltage is applied to the input, the "logic 1" LED indicator will light. If the input oscillates be- 
tween the 0 and 1 states, the "Pulse" LED indicator will also light. 
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4 -digit hexadecimal values. 
For hardware troubleshooting, a 

time -domain analyzer is preferred. 
This unit presents the stored data in 
timing- diagram format. The result 
appears like the display of an 8- or 
16- channel oscilloscope. The vertical 
scale has a high -voltage value that 
represents a logic 1 and a low- voltage 
value that represents a logic O. The 

data signals are plotted with respect 
to each other and can be displayed as 
a function of actual time. 

A third data format is the mapped 
mode. Essentially, the display screen 
is divided into an x, y coordinate 
system, and data points are plotted as 
dots on the screen. In some units, vec- 
tors between dots connect successive 
data points so that it is easier for an 

Photo 2: The prototype logic analyzer described in this article. The switches on the left 
are for setting the trigger (sync) word. 

Photo 3: Inside the box of photo 2 is the circuit of the analyzer as shown schematically 
in figure 4. Seventeen integrated circuits are used. 
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operator to trace sequential activity 
in the device under test. The process 
of interpreting this kind of display is 
essentially one of recognizing a 
"good" pattern and identifying wild 
vectors. Presumably, a properly 
operating program will have a 
repeatable pattern. Any discrepancies 
will show up as an extra dot or "wild 
vector." 

The various types of logic -analyzer 
display formats are shown in figure 2 
on page 40. 

Regardless of the display format, 
all logic analyzers share a common 
internal structure. Generally, they in- 
corporate the subsystems outlined in 
the block diagram of figure 3. All 
logic analyzers have some form of in- 
put conditioning, trigger -word selec- 
tion and comparison, memory, and 
display (LEDs, oscilloscope, or raster - 
display tube, etc). The combination 
of capabilities is usually a function of 
price, which can range from $2500 to 
$10,000. 

A Low -Cost Logic Analyzer 
Obviously, we cannot hope to con- 

struct a logic analyzer that is 
equivalent to an $8500 Hewlett - 
Packard unit. However, we can 
design a special logic analyzer as a 
peripheral device of a personal corn - 
puter. By utilizing the display and 
processing power of the computer, 
we can greatly enhance the capa- 
bilities of a relatively simple hard- 
ware interface. Also, for those 
readers interested in the concept but 
not quite ready to grab their soldering 
irons, I will outline a method that 
demonstrates how to use your present 
computer to perform logic -analyzer 
functions totally in software. First, 
the hardware approach. 

Figure 4 is the schematic diagram of 
a low -cost eight -input logic -analyzer 
interface that requires only one and a 
half parallel I/O ports (9 output and 6 
input bits) for complete operation. It 
is easily expandable to 16 or even 32 
inputs. 

All probe inputs and clock signals 
are conditioned through Schmitt trig- 
gers to reduce noise and false trigger- 
ing. When the sync word, set on ex- 
ternal switches (SW1 through SW8), 
appears on the input lines, the 
analyzer automatically collects and 
stores 16 sequential words repre- 



senting input status at the instant of 
either an internal or external clock 
signal (usually the system clock). It 
can operate on either edge of the 
clock pulse and store data at frequen- 
cies as fast as 5 MHz. The prototype 
interface is shown in photo 2. 

Unlike commercial logic analyzers, 
this unit has no integral CRT 
(cathode -ray tube) display: it has 
eight externally controlled LEDs. It 
depends instead upon the computer 
to display the list of stored data. 
After the interface has taken sixteen 
samples, it sends a Scan Complete 
signal to the computer. A computer 
program sets the Read /Write line to 
the Read mode and sets a 4 -bit ad- 
dress to access the contents of the 
16 -word scratch -pad memory. As the 
4 -bit address is incremented, the ap- 
propriate 8 -bit output is placed on the 
analyzer's data -output lines from the 
scratch -pad memory and is stored by 
the computer. In addition, as the 
computer reads the scratch -pad 
memory, the contents of each loca- 
tion are displayed on eight LEDs. If 
the addresses are changed slowly, or 
are otherwise physically set, the 16 
stored words can be viewed directly 
without a special display program. 

Once the data has been acquired by 
the computer, a format- and -display 
program lists the values on the com- 
puter's display in binary, octal, or 
hexadecimal format, simulating a 
commercial analyzer display. To 
gather an additional 16 words, the 
computer program merely sets the 
Read /Write line to the Write mode 
and toggles the Sample Enable line. 
The BASIC program in listing 1 on 
page 43 exercises the interface and 
displays the output shown in listing 2. 

Inside the Interface 
The analyzer hardware (shown in 

photo 3) has an interface consisting of 
seventeen integrated circuits. Input 
signals are fed through IC1 and IC2, 
which are hex Schmitt -trigger in- 
verters. Photo 4 shows typical test 
connections. These conditioned out- 
puts are in turn buffered and gated 
through to the memory section by 
IC3, a type- 74LS240 8 -input bus 
driver. The output of this driver is 
compared to eight preset switches 
through two 74L85 4 -bit comparators 
(IC7 and IC8). (Trigger -word initia- 
tion is disabled by setting all switches 
to the logic -1 state. Storage will corn- 

mence on the first clock pulse after 
Sample Enable.) If the switch settings 
and data input are equal, a pulse is 
generated which stores the current in- 
put data. The first word stored is 
usually the sync word (assuming that 
the trigger word and external clock - 
pulse edge are synchronous). 

On the trailing edge of the 
WE (memory- write -enable) pulse, the 
4 -bit memory- address counter IC9 is 
incremented. Data will be stored 
again at the occurrence of the next 
edge (positive or negative as selected) 
of the clock pulse. 

Text continued on page 42 

Photo 4: The analyzer is intended for use while a circuit is in dynamic operation. Con- 
nection to the circuit can be done with the "chip- clip" method shown in photo 1, or by 
using separate test probes. The latter is more versatile. The circuit shown under test is 

the Disk -80 expansion interface from last month's Circuit Cellar. 

Photo 5: When the circuit of figure 5 (on page 42) is attached to the logic analyzer, a 
data- domain display can be converted to a time- domain display. Essentially nothing 
more than an eight -channel scope multiplexer, this circuit greatly expands the display 
potential of the average oscilloscope, as the photo demonstrates. 
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TTL- 
LEVEL 
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INPUT 
CONDITIONERS 

(2b) (2c) 

Figure 2: The data acquired by a logic analyzer can be displayed in various formats. 
The different types are: 

(2a) The ones and zeros logic -state display. In this format, binary words are plotted 
against clock pulses in a matrix m bits wide by n clock pulses deep. This format is used 
most often where word flow or data sequence is of prime concern. 

(2b) Same as 2a except that the data is listed in hexadecimal notation. Hexadecimal 
listings are most frequently used in logic analyzers specifically designed for 
microprocessor troubleshooting, where thirty -two to forty inputs are not uncommon. 

(2c) The timing- diagram display. In the timing format, data words are plotted 
against time. This format is used most often for hardware troubleshooting to detect in- 
correct timing between signals. 

(2d) Vector -display analyzer. In the vector- display format, data words define points 
on an x, y coordinate system. Usually, the data word is divided in half with a separate 
D/A converter attached to each segment. One output goes to the display's x input and 
the other goes to the y input. 
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Figure 3: Basic block diagram of the simple logic analyzer. In this case, the block labeled "computer" refers to an externally attached 
personal computer. In commercial units, the computer and display are integral components of the logic analyzer. 
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Figure 4: Schematic diagram of an eight -input logic analyzer. One and a half parallel I/O ports are required for operation. Note 
that the 74L85 integrated circuits used here have a different pinout specification from the 74LS85. User connections are on the left; 
computer connections are on the right. 
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Number Type + 5 V GND 
IC1 74LS14 14 7 

IC2 74LS14 14 7 

IC3 74LS240 20 10 
IC4 7489 16 8 
IC5 7489 16 8 
IC6 74LS157 16 8 
IC7 74L85 16 8 

IC8 74L85 16 8 
IC9 74LS93 5 10 

IC10 74121 14 7 

I011 NE555 8 1 

IC12 74121 14 7 
IC13 74LS74 14 7 

IC14 74LS02 14 7 

IC15 74LS20 14 7 

IC16 7416 14 7 

IC17 7416 14 7 

Table 1: Power connections for in- 
tegrated circuits of figure 4, on page 
41. 

Text continued from page 39: 

When sixteen samples have been 
taken, the 4 -bit memory address is 
binary 1111. IC13 and IC14 detect 
this condition and set the Scan Com- 
plete line to a logic O. This also 
disables further storage until the in- 
terface is reset with a Sample Enable 
pulse to IC2. 

Reading the contents is simply a 
matter of setting the Read /Write line 
to a logic 0 and placing an ap- 
propriate 4 -bit address on the Read 
Address input lines. When an address 
is set on these lines, the data -output 
lines of the analyzer will contain the 
contents of that memory location. 
The eight LEDs will also display that 
value. 

Creating a Time -Domain Display 
As previously mentioned, the 

display format available from this in- 
terface is generally a listing of is and 
Os. This is quite useful under most 
circumstances but not as appealing to 
hardware buffs as a timing- diagram- 
type output. Even if your computer 
has graphics capability, writing a 
program to simulate a multi -trace 
oscilloscope display requires con- 
siderable software expertise. 

The logic -analyzer interface can be 
converted to a time -domain display 
with relatively little extra hardware 
and only a single -line BASIC pro- 
gram. Figure 5 is the schematic 
diagram of the additional circuitry. 
Essentially, it consists of a dual 
4 -input digital multiplexer and 2 -bit 
D/A (digital -to- analog) converter, 
which offsets each of the four chan- 
nels when displayed. In effect, it 
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Figure 5: Eight -channel display multiplexer, which facilitates display of eight TTL in- 
puts on a standard dual -trace oscilloscope. Its intended use is to convert the data - 
domain output from the circuit of figure 4 into a time- domain display on an 
oscilloscope. 



allows a dual -trace oscilloscope to 
display eight channels simulta- 
neously. Such a display appears in 
photo 5. 

Conversion from data -domain to 
time -domain operation is not as dif- 
ficult as it might seem. Consider the 
operation of the analyzer for a mo- 
ment. Once the 16 -word buffer is full, 
the data can be read out at any rate. If 
we cycle the read addresses very 
quickly, the outputs will form a 
repetitive pattern which can be easily 
viewed on an oscilloscope. The fast 
cycling can be accomplished using a 
4 -bit counter and oscillator source at- 
tached to the address -input lines or 
by using a simple program statement 
like: 

100 FOR X = 0 TO 255:OUT 16,X: 
NEXT X:GOTO 100 

Using a dual -trace oscilloscope, 
you can view two signals, or, with 
the circuit of figure 5, you can view 
all eight data channels simulta- 
neously. Since there is no system 
clock to contend with and the pattern 
repeats every sixteen steps, triggering 
problems are reduced and the display 
is stationary. All other interface 
operations remain the same. 

Adding a Vector -Display 
Capability 

If you are determined to hunt "wild 
vectors," the same technique em- 
ployed to provide a timing plot lends 
itself to vector display. Using the 
same methods to cycle the buffer data 
on the output lines of the analyzer, 
substitute D/A converters for the 
multiplexer in figure 5. Typically, 
two 4 -bit D/A converters are needed. 
One would be attached to the 4 high - 
order bits and the other to the 4 low - 
order bits. One D/A converter is at- 
tached to the x -axis scope input and 
the other to the y -axis input. When 
the buffer is cycled, a unique vector 
pattern will appear on the screen, 
describing the 16 data words stored in 
the analyzer's buffer. (A more infor- 
mative discussion on this approach to 
troubleshooting was one of my 
previous articles, "A Penny Pinching 
Address State Analyzer," February 
1978 BYTE, page 6. It has been 
reprinted in Ciarcia's Circuit Cellar, 
Volume I, available from BYTE 
Books.) 

Listing 1: A BASIC program that exercises the computer /logic analyzer interface, 
displaying output through the computer's normal output devices. 

100 REM Logic Analyzer Program 
110 REM 
120 REM data in on port 16, scan complete on bit 0 of port 17 
130 REM read enable and sample enable are bits 6 and 7 
140 REM of port 16 
150 REM read address is bits 0 thru 3 of port 16 
160 REM memory locations 25000 to 25015 is set aside as the data 
170 REM buffer 
180 PRINT "LOGIC ANALYZER" 
190 PRINT:PRINT "Enable New Sample or List Analyzer Buffer "; 
200 PRINT" (E or L) "; 

210 INPUT A$ 
220 IF A$ = "E" THEN 250 
230 IF A$ = "L" THEN 380 
240 GOTO 190 
250 REM Enable Logic Analyzer and take 16 readings 
260 REM pulse sample enable line and set read /write line =0 
270 OUT 16,255:OUT 16,0: OUT 16,255 
280 REM 
290 REM test scan complete line 
300 IF INP(17) =255 THEN GOTO 300 
310 REM when scan is completed store readings in table 
320 FOR S =25000 TO 25015 
330 N =S -25000 
340 REM set read address and store analyzer output 
350 OUT 16,N :A= INP(16):POKE S,A 
360 NEXT S 
370 GOSUB 380 
380 REM Ones and Zeros data -domain display routine 
390 PRINT:PRINT 
400 PRINT "D7 D6 D5 D4 D3 D2 D1 DO" 
410 FOR S =25000 TO 25015 :X= PEEK(S) 
420 FOR N =7 TO 0 STEP -1 
430 W =X AND 2 "N 
440 IF W>0 THEN PRINT "1 "; ELSE PRINT "0 "; 

450 IF N =4 THEN PRINT" "; 

460 NEXT N 
470 PRINT" SAMPLE # ";S -24999 
480 NEXT S 

490 GOTO 190 

READY 

Listing 2: Sample output produced by the program of listing 1. 

RUN 
LOGIC ANALYZER 

Enable New Sample or List Analyzer Buffer (E or L)? E 

D7 D6 D5 D4 D3 D2 D1 DO 
0 0 0 0 1 1 1 0 SAMPLE # 1 

1 1 0 1 0 1 0 1 SAMPLE # 2 

0 0 1 1 1 0 1 0 SAMPLE # 3 

1 0 0 0 1 0 0 0 SAMPLE # 4 

0 0 0 0 0 0 0 1 SAMPLE # 5 

1 1 1 1 0 1 0 1 SAMPLE # 6 

1 1 0 0 1 1 0 1 SAMPLE # 7 

0 0 0 1 0 0 0 0 SAMPLE # 8 

0 0 0 1 0 1 1 0 SAMPLE # 9 

1 1 1 1 0 0 0 1 SAMPLE # 10 
1 1 1 0 0 0 1 1 SAMPLE # 11 
0 0 1 0 0 0 1 0 SAMPLE # 12 
1 0 1 0 0 1 1 0 SAMPLE # 13 
0 0 0 0 0 0 0 1 SAMPLE # 14 
0 0 0 1 1 1 1 1 SAMPLE # 15 
1 1 0 0 1 1 0 1 SAMPLE # 16 

Enable New Sample or List Analyzer Buffer (E or L)? 
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BEGIN 

SET STORAGE 
BUFFER POINTERS 
AND TRIGGER 
WORD 

YES 

SET SAMPLE -RATE 
TIMER VALUE 

INITIALIZE 
PIA AND CLEAR 
STORAGE BUFFER 

INCREMENT 
LBUFFER 

POINTER 

HAS 
CLOCK INPUT 

CHANGED 
STATE 

IS 
BUFFER 

POINTER EQUAL 
TO END OF 

BUFFER 

YES 

READ PIA 
PARALLEL 
INPUT PORT 

IS 
INPUT WOR 
EQUAL TO 
TRIGGER 

WORD 

YES 

READ PIA 
PARALLEL 
INPUT PORT 

DISPLAY PROGRAM 
EXIT TO ) 

Figure 6a: Flowchart of a software logic analyzer. Using a Motorola 6820 PIA 
(Peripheral Interface Adapter), this sequence of operations is all that is required to 
demonstrate logic -analyzer functions in software. This method is limited in speed of 
operation by the execution time of the program. 
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Figure 6b: Pinout chart of the Motorola 6820 PIA used by the algorithm of figure 6a. 
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Logic- Analyzer Functions Created 
Through Software 

While I generally prefer to 
demonstrate hardware interfaces in 
my articles, the functions of a logic 
analyzer can easily be simulated in 
software if data -acquisition speed 
(under 20 kHz) is not critical. While it 
may not be appropriate for testing 
microcomputer bus signals, it should 
work for slower applications. 

Figure 6 is a flow diagram outlining 
the specific steps involved in ac- 
complishing this function. While any 
existing parallel input port will suf- 
fice, the Motorola 6820 PIA 
(Peripheral Interface Adapter) shown 
has a separate clock input, which 
greatly facilitates proper timing. 

In Conclusion 
As digital hardware becomes more 

complex, the instruments used in 
troubleshooting and debugging these 
circuits must themselves become 
more sophisticated. This sophistica- 
tion, however, need not always be 
provided in the form of a commer- 
cially produced test instrument. 
Often the solution can be intelligent 
application of existing equipment 
with limited modifications. 

The logic analyzer I have described 
can be used for all types of trouble- 
shooting and testing of digital cir- 
cuits. However, its true flexibility is 
revealed when the instrument cap- 
tures the extremely fast data flowing 
in a microcomputer and generates a 
stationary timing diagram with the 
results. Built from scratch, combined 
with an oscilloscope, and exercised 
by a computer, this interface costs 
only a fraction of the price of com- 
mercial analyzers, yet approximates 
many of their features. 

Next Month: 
Build a remote -controlled motor- 

ized moving platform. 

Editor's Note: Steve often refers to 
previous Circuit Cellar articles as 
reference material for the articles he 
presents each month. These articles are 
available in reprint books from BYTE 
Books, 70 Main St, Peterborough NH 
03458. Ciarcia's Circuit Cellar covers ar- 
ticles appeating in BYTE from September 
1977 thru November 1978. Ciarcia's Cir- 
cuit Cellar, Volume II presents articles 
from December 1978 thru June 1980. 



Development Software 
For Texas Instruments 

TM990 Micro 
Modules 

Eyring Research Institute, Inc., 
authors of TI's POWER BASIC 
and UNIVERSITY BASIC°, is 
pleased to release development 
software for use on the TM 990 
microcomputer modules. PDOS/ 
EXPRES""' is a powerful multi -user, 
multi- tasking operating system 
designed for development, scien- 
tific and industrial applications. 

The PDOS/EXPRES system in- 
cludes: 

8k byte PDOS multi- tasking 
operating system 
Advanced EXPRESS BASIC 
language interpreter 
Stand alone run module sup- 
port 

PDOS supports up to 16 con- 
current user tasks with prioritized 
round robin clock swapping. Up 
to 32 contiguous or non- 
contiguous files can be simultane- 
ously open in sequential, random, 
shared and read only access 
modes. Large or small floppy 
disks, bubble memory, hard disks 

Circle 29 on Inquiry card. 

"After having worked with 
PDOS and EXPRES for the past 
three months I have found them to 
be a powerful and versatile com- 
bination. The true multi -user, 
multi- tasking capability has made 
it a pleasure to use in our labora 
tory environment where programs 
are being used simultaneously for 
controlling laboratory apparatus 
taking and reducing data... We 
are enthused by the product..." 
Tom Ochs 
Assistant Research Professor 
Desert Research Institute 

and extended memory capabilities 
of up to 256k bytes are handled by 
the operating system. Named files 
on 256 directory levels are easily 
accessible from EXPRES BASIC and 
assembly language programs. 
Disk files are time stamped with 
date of creation and last update. 
I/O drivers are a simple extension 
to the PDOS file structure. 

The EXPRES BASIC interpreter 
uses advanced interpreting 
techniques which approach 
execution speeds of common 
threaded code compilers while 
maintaining the highly advantage- 

ous interactive approach to pro- 
gram development. Other fea- 
tures include: 

Multi -line recursive functions 
with local variables 
Variable names of unlimited 
length 
Reverse Polish pseudo- source 
token storage 

PDOS /EXPRESS is available for 
either an EPROM based system or 
a RAM based system. A handsome 
250 page Operator Reference 
Manual walks you through the 
features and use. All for an attrac- 
tive price of $1500.00 *. 

Order your PDOS /EXPRESS "' 
software from your nearest au- 
thorized Texas Instruments dis- 
tributor or contact Eyring Research 
Institute, Inc. for further informa- 
tion and a free color brochure. 
Write or call Eyring Research In- 
stitute, Inc., Software Marketing 
Dept., 1455 West 820 North, 
Provo, Utah 84601, phone (801) 
375 -2434. 

Eyring Research Institute, Inc. *U.S. price, subject to 
change without notice 
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System Review 

The MicroAce Computer 
Delmar Searls, 1825 S Johnstone, Bartlesville OK 74003 

About the Author 
Delmar Searls is a professor of mathematics at Bartlesville Wesleyan 

College, Bartlesville, Oklahoma. His interest in microcomputers is a 
result of both professional and personal experience: he learned BASIC 
programming by using a PET microcomputer on the job; at home, he 
taught himself electronics, beginning with the basics, and continuing 
through digital electronics and microprocessors. His interest in the 
MicroAce was sparked by the remarkably low price. 

The MicroAce is a small, Z80 -based microcomputer in 
kit form. When completed it measures 23.2 cm by 18.8 
cm by 4.1 cm (9% inches deep, 73/e inches wide, and 1% 
inches high). It features an integer BASIC in ROM (read - 
only memory), touch -sensitive keyboard input, cassette 
I/O (input /output), and video output through an on- 
board UHF modulator. The video display consists of 24 
lines of 32 alphanumeric and graphics characters. 

The kit comes in two forms, depending on the amount 
of user -programmable memory purchased. For $149 (in- 

At a Glance 

Name 
MicroAce (kit) 

Manufacturer 
MicroAce 
1348 E Edinger 
Santa Ana CA 92705 
(714) 547 -2526 

Price 
$149 (with 1 K bytes 
of programmable 
memory) 

Dimensions 
23.2 cm by 18.8 cm by 
4.1 cm (9% inches by 
73/e inches by 1% in- 
ches) 

Processor 
Z80, 8 -bit 

System Clock 
Frequency 
3.25 MHz 

Memory 
4096 bytes of ROM 
1024 bytes of pro- 
grammable memory 

Mass Storage 
Cassette tape recorder 
supplied by user 

Other Features 
Touch -sensitive 
keyboard, RF- 
modulated output 
(UHF channel 35), 
display of 24 lines by 
32 characters 

Documentation 
Teach -yourself BASIC 
manual (67 pages) 

Audience 
Anyone who wants an 
inexpensive microcom- 
puter 
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cluding shipping) you get a unit with 1 K bytes of pro- 
grammable memory, expandable to a maximum of 2 K 
bytes with the purchase of an upgrade kit for $29. You 
can save $9 by buying the second version of the kit for 
$169. 

Depending on the sources available, you can save even 
more by buying the 1 K -byte kit and purchasing the ex- 
tra components from local or mail retailers. You would 
need to buy three integrated- circuit sockets, two memory 
circuits, a 74LS32 integrated circuit, and one capacitor. 

If my experience is typical, you can expect to wait 
about a month for your MicroAce to arrive if you mail 
your order; less if you order by phone. 

Construction 
The advertisement for the MicroAce (as it appeared in 

BYTE and in other magazines) states that you will receive 
a "teach- yourself BASIC manual" and that "a hardware 
manual is also included with every kit." This is not cor- 
rect. There is no hardware manual supplied with the kit, 
only the BASIC manual which includes a section entitled 
"Construction," preceding the first chapter. 

The assembly instructions are very general and, in my 
opinion, not quite sufficient for those who have no ex- 

Photo 1: The MicroAce kit as shipped. Starting at the bottom 
and moving clockwise around the main circuit board are: the 
discrete components, the integrated circuit sockets, the in- 
tegrated circuits themselves, voltage regulator, power supply, 
UHF modulator, antenna switch box, cable materials, and black 
plastic case. The 8- by 111/2 -inch instruction manual gives an in- 
dication of the size of this computer. 



perience in circuit -board kit construction. There are no 
guidelines for proper soldering techniques and no step - 
by -step instructions that are commonly found with kits 
from the larger kit manufacturers. 

Component values are written in a rather unusual 
notation. For example, a resistance of 470 ohms is written 
470R, 1000 ohms is written 1KO, 2200 ohms is written 
2K2, 47,000 ohms is written 47K, and 1,000,000 ohms is 
written IMO. 

There is a logical pattern to the notation, but it is dif- 
ferent from that which is normally used. I suspect that the 
notation is British, since the MicroAce is essentially the 
kit version of the Sinclair ZX80, which is made in 
England. 

Another unusual practice is the frequent listing of 
capacitance in nanofarads rather than picofarads. While 
this notation may be unusual, it should not cause any real 
problem as color codes and identifying marks are also 
listed for the various components. 

The smaller components are packaged in plastic bags, 
while the larger items are packed loose (see photo 1). 
There were no missing parts, and, in fact, I received three 
extra resistors and one extra capacitor. There was a mo- 
ment of concern when I discovered that the parts list 
called for eleven diodes and only nine had been supplied. 
A close inspection of the circuit board, however, revealed 
that only nine were required. 

$111111 le IN 1111 
,<;I Nur, ..1)111 HEM If INPU' HIN' 

1111 Ill III III III Ill Ill Ill 
l+) IV POKE RAEN) L! 1 0 111 . 

IW. HI NIX I 

411 Ill III Ill 

Photo 2: Component side of the main circuit board. Note that 
component locations are clearly marked, and that the keyboard 
is an integral part of the printed- circuit board. 

The circuit board is double sided with holes soldered 
through. Component locations are indicated by white 
outlines and white identification labels on the component 
side of the board (see photo 2). Component type and 
value is determined by cross -referencing the identifica- 
tion label (R2, C12, U8, etc) with the parts list. 

The actual assembly is straightforward and very easy, 
especially for those familiar with circuit -board projects. 
The construction notes suggest that components be 
soldered to the board in the following order: sockets for 
the integrated circuits, discrete components, cable 
sockets, voltage regulator, and the video modulator. 

Next, the integrated circuits can be installed. Be sure to 
follow the appropriate precautions when handling the 
MOS (metal -oxide semiconductor) devices, which in- 
clude the Z80, two programmable -memory chips, and 
the ROM circuit. At this point the unit can be tested for 
proper operation. The last stage in construction, follow- 
ing successful testing, is the installation of the unit in its 
case (see photo 3). 

The 1 K -byte version of the kit does not provide the 
sockets for three circuit locations. (These are supplied 
with the upgrade kit.) I suggest that anyone building this 
version use masking tape to identify these locations prior 
to construction. Otherwise, it would be easy to install a 
socket in one of these locations, only to come up short 
later on. Once a socket is soldered in, it is practically im- 
possible to remove. 

There are no instructions given for the preparation of 
the cables that will attach your television and cassette 
recorder. You are provided with about 101 /2 feet of 
shielded cable, two phono plugs, and four mini -jacks. As 
simple as this task may appear, more instructions should 

Photo 3: Completed MicroAce with cables. 
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Photo 4: Sample program displayed on a standard color televi- 
sion set. The current program line is 180, as indicated by the 
reverse -video cursor. 

have been given to aid the inexperienced builder. 
The fastenings provided for attaching the circuit board 

to the lower half of the case, and for fastening the upper 
half of the case to the lower, are plastic devices referred 
to as "rivets." In my opinion, these fasteners are inade- 
quate. In fact, the rivet at one circuit -board location was 
useless and kept popping out. To remedy the problem, I 

used a fine round file to enlarge the holes in the plastic 
case, and substituted small nuts and screws for the rivets. 
Plastic washers were used to prevent the circuit board 
from becoming marred. 

The keyboard appears to be built up with two layers. 
The bottom layer consists of the front one -third of the 
circuit board, while the second layer is laid on top and 
seems to be secured with some sort of adhesive. This is 
done by the manufacturer, not the kit -builder. 

.ui AND ,,4FN TO G} '0° .Q HOME HUBOUT e 
NEW LOAD SAVE RUN CONY REM IF INPUT PRINT 

OST STOP aM FOR DOTO POKE RAND LET EDIT 

CLEAR CLE DOBUE RET NEAT EREMI 

Photo 5: Layout of the MicroAce keyboard. Note that each 
BASIC keyword is associated with a specific key. 

On my unit, this overlay was positioned slightly too 
far to the left, so that I had to press the right edge of the 
key, rather than the middle, to get a response to the 
keyboard entry. In addition, some keys require con- 
siderably more pressure than others. These factors, plus 
the fact that no audio or tactile feedback is given to in- 
dicate a successful keyboard entry, make the keyboard a 
little frustrating to use. 

Program Entry 
The output of the modulator is received on or near 

channel 35 on a regular television set. I used an RCA 
13 -inch color set and had no trouble obtaining a good 
display. With the controls set for normal reception of 
commercial broadcasts, the display appears as white 
characters on a gray background. If desired, white letters 
on an almost black background can be obtained by ad- 
justing the contrast and brightness controls (see photo 4). 

On power -up, the display is blank with the exception 
of a reverse -video "K" at the lower -left corner of the 
screen. Whenever this reverse K appears, a nonshifted 

SOFTWARE ENTREPRENEURS WANTED 

THE 1981 SOFTWARE WRITER'S 
MARKET lists hundreds of firms 
who want software from independ- 
ents. 

They will buy rights to your software 
or market and distribute it for you. 

Includes service bureaus, consult- 
ing companies, mini /micro manufac- 
turers, publishers, computer stores, 
international /national market out- 
lets - Wang, Apple, HP, ADL, Dig- 
ital, Atari, CDC, MCAUTO .. . 

free updates for two months 
with this ad. 

Detailed writeups describe how they 
procure software from independ- 
ents, what kinds they want, payment 
rates, how they market, contract de- 
tails . . . 

Names, addresses, phone numbers 
of key industry contacts. 

The only market report of its kind 
specifically for independents and 
small software businesses. 

Call or write to order! $45.00 per copy 
VISA /MASTERCHARGE ACCEPTED 
Include card no. and expiration date with orders. 

KERN PUBLICATIONS 190 Duck Hill Road P. O. Box 1029 Duxbury, MA 02332 (617) 934-0445 
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Heathkit Self -Study Courses give you a complete 
command of computer language, so you can write 
the programs that do your specific tasks. 
Choose from four programming languages. 

Easy, step -by -step learning 
You learn at your own pace, performing exercises on your 
computer and following a clearly written and illustrated text. 
Tests at the end of each unit assure your understanding before pro- 
ceeding to the next unit. In most courses your reading is reinforced 

t r by cassette tapes, so you see and hear, for more thorough learning. 

Hands -on programming exercises 
You learn by doing, not just reading. Special exercises guide you 
through the steps of designing and writing your own programs for 
your computer. Upon completion of the courses you'll be able to 
tailor existing programs to your specific needs, or write your own 
original programs from scratch. 

Recommended for college credit 
Many Heathkit Courses are now recommended for college credit 
by the American Council on Education. If you can't go back to 
college, now you can bring college home to you. 

Free Heathkit Catalog 
Details and prices on the complete line of Heathkit Self -Study 
Courses on computer and electronics subjects are in the new, 
free Heathkit Catalog. Send for yours today or pick one up 
at your nearby Heathkit Electronic Center. 

FOUR HEATHKIT PROGRAMMING COURSES 
BASIC' ": easiest -to- learn, hobbyist's language 
PASCAL' ": sophisticated, easy -to -use language 
COBOL ': the businessman's language 
ASSEMBLY: very efficient, very precise language 
Coming soon: FORTRAN' and Microsoft" BASIC" 

Write to Heath Co.. 
Dept. 334 764, 
Benton Harbor, Ml 49022. 

In Canada, write Heath Co., 
1480 Dundas Highway East, 

Mississauga, Ontario, L4X 2R7. 

«.v Visit your 
Heathkit Store 
Heathkit products 
are displayed, 

sold and serviced at 62 Heathkit 
Electronic Centers in the U.S. 
and Canada. See your telephone 
white pages for locations. 
In the U.S., Heathkit Electronic 
Centers are units of Veritechnology 
Electronics Corporation. 

Heathkìt® 
ED-159 



keyboard entry from the bottom three rows of keys (see 
photo 5) will result in a BASIC keyword being printed on 
the screen. 

Keywords (and thus the use of a reverse K) are BASIC 
commands which are stored in a single byte of memory 
but are spelled out on the screen. For a list of these 
keywords, as well as other BASIC commands and func- 
tions, see table 1. 

Nonshifted keyboard entries from the top row are 
printed as numeric characters for the line numbers (which 
must be between 1 and 9999, inclusive). As a line number 
is entered, the reverse K will shift to the right, one space 
at a time. As long as the reverse K is on the screen, any 
shifted -key input (other than an editing command) will 
result in a syntax error. Commands entered without a 
preceding line number are executed immediately in the 
"command mode." 

After entering a line number, press the key corre- 
sponding to the BASIC keyword with which your pro- 
gram line is to begin. Every program line must start with 
one of these keywords. For example, in some forms of 
BASIC, the LET keyword is optional, and "10 LET A = 5" 
can be written "10 A =5 ". This is not possible with the 
MicroAce. 

Following the entry of a keyword, the reverse K cursor 
changes to a reverse L, signifying that you are in the letter 
mode and that keyboard entries will be interpreted as 
regular alphanumeric or graphics characters. As you type 
in a program line, the system monitor checks for syntax 
errors after each character is entered. A line contains a 
syntax error if, in its present form, the line is incorrect or 
incomplete. Suppose you wish to enter the following line: 

SB/iD 
SINGLE 
BOARD 

TECHNOLOGY 
Basic system with: 600K bytes 2995. 

1.2 megabytes $3995. 
2.4 megabytes $4995. 
Suggested list price. 

A Z8OA CPU combined with the CP /M ©operating system 
opens new vistas to software availability for eight -bit 
micros. FORTRAN, COBOL, BASIC, APL, PL /1 and 

Pascal are available now to accommodate today's 
scientific, educational, sophisticated small business 

and personal system users. 

".°aSAT1 

4MHz Z80A CPU 
CP /M 2 operating system 
64K 200ns main memory 
6K 300ns video memory 
6 -inch dual floppy drives 

color video text & graphics 
sound generator 
2- serial ports 
2- parallel ports 
4- counter /timers 

Quantity discounts are available. 
OEM inquiries are invited. Please contact: 

COLONIAL DATA SERVICES CORP. 
105SanfordSt .,Hamden,Connecticut06514 

(203)288.2524 EAST COAST (415)957 -9195 WEST COAST 

11, ®CP /M is a registered trademark of Digital Research, Inc. 
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20 PRINT THE FINAL SUM IS "; A 

The PRINT command is entered by pressing one key (the 
letter O) because the machine is in its keyword mode at 
the start of each new line. Immediately following the en- 
try of the first set of quotation marks, a reverse -video S 
(for syntax) appears to the right of the reverse -L program 
cursor. This does not indicate that an error has been 
made, but rather that the line is incomplete. As the literal 

Keyboard 
Abbreviation 
CLEAR 
CLS 
CONI 
DIM 
FOR 
GOSUB 
GOTO 
IF 
INPUT 
LET 
LIST 
LOAD 
NEW 
NEXT 
POKE 
PRINT 
RAND 
REM 
RET 
RUN 
SAVE 
STOP 

Keyword Commands 

Comments 

Set all variables to zero 
Clear the screen 
Continue 
Dimension (one-dimensional arrays) 

Cassette input 

Randomize 
Remark 
Return 

Cassette output 

String Functions 
Function Comments 
CHR$(N) Return character or keyword string corre- 

sponding to decimal code N. 
CODE(S) Return decimal code number of first 

character in string S 
STR$(/) Convert the integer I into its corresponding 

string representation. 
TL$(S) Delete the first character from string S. 

Other Functions 
Function Comments 

ABS(N) 
PEEK(N) 

USR(N) 

RN D(N) 

Function 
AND 

OR 

NOT 

Return absolute value of N. 
Return decimal value stored in memory at 
address N. 
Start machine -language routine at address 
N. 
Return a random number between 1 and N 
if N is positive. 

Logical Functions 
Comments 
Check to see if two or more conditions are 
met simultaneously. 
Check to see whether any one of two or 
more conditions is met. 
The opposite of a stated condition is tested. 

(These logical functions have additional uses which cannot be 
detailed here.) 

Arithmetic Operations 

Addition 
Subtraction 
Multiplication 
Division 
Exponentiation (2 * *3 = 2 *2 *2 = 8) 

Table 1: Commands and functions available in MicroAce in- 
teger BASIC, with comments at selected points. The manual 
supplied with the kit provides a more detailed explanation. 
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Solution \ n[ME,fr.MF,fr.L solution-I 
la: An answer to a problem. 

inpim 

At last there's a microcomputer designed to solve 
your business' problems, not create new ones. 
In delivery for close to three years, the MicroDaSys 
Mi1lieTM is a proven hardware design that now comes 
with the fantastic SoftwareHowsTM DBI Accounting 
SolutionwareTMyou've seen advertised -- a $2500 
dollar value alone! This is one computer that's 
complete when you buy it, right down to the best 
applications software available. There are no 
"required options". And we've got all the best 
features: Z -80, 64K, CP /M' , dual double density 8" 
floppies for 1MB on line storage, 82x24 CRT with 
special features, IBM format keyboard with numeric 
pad, NEC 55cps letter quality printer, S -100 bus. 
Also, Millie is supported by a nationwide rep network 
and one of the best service contracts in the business. 
And Millie is price competitive with much smaller 
computers. Why settle for less than the best? Call 
or write today for flyers and manuals. You'll be glad 
you did. 

MicroDaSys, Inc. 2811 Wilshire Blvd., Santa Monica, CA 90403 

(213) 829 -6781 TWX: 910- 321 -2378 
1 Ry.TY, 01/11s1 M 



SYSTEM VARIABLES (40) 
(ep:POINTERS) 

PROGRAM 

VARIABLES 

END OF VARIABLES (2) 

WORKING SPACE 

DISPLAY FILE 

SPARE 

STACK 

16384 

16424 

17407 

Figure 1: Map of the programmable memory in the MicroAce 
computer. Fixed boundary addresses are given in decimal; the 
other boundaries are variable. Numbers in parentheses give the 
size of a fixed block in decimal bytes. 

string is entered, the reverse LS moves to the right as a 
double cursor. When the second set of quotation marks is 
entered, the reverse S disappears because the line now has 
the correct syntax. 

Consider a second example. You wish to enter the line: 

125 LET I =I +1 

but inadvertently type: 

125 LET I +1 =I 

This line would not be accepted because it contains a syn- 
tax error. The reverse S cursor would be located directly 
after the + symbol. 

Notice that in this case the reverse S does not follow 
the reverse L cursor, but remains at the point where the 
error occurred. In the case of multiple errors, the reverse 
S will always be located at the first error contained in the 
line. When this error is corrected, the reverse S moves to 
the second error, and so on. 

As indicated above, no line containing a syntax error 
will be accepted into a program. This guarantees that 
every line in your final program is complete and free of 
syntax errors. It does not, of course, prevent errors of 
logic. When a line is complete and correct, it can be 
entered into a program by pressing the NEWLINE 
key -the MicroAce equivalent of a RETURN key. 

As a line is entered into a program it is placed into 
memory in two places. First, it is placed into the program 
storage area, which begins at decimal address 16424. (See 
figure 1 for a simplified map of the programmable 
memory.) It is also relocated in the display -file section of 
memory so that it appears on the upper portion of the 
screen. 
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AVAILABLE ON KEYBOARD 
AND USING CHR$ 

1 

J 
7 r 

AVAILABLE USING 
CHR$ ONLY 

1 

... .. . . 
u... ... .. 

Figure 2: Graphics symbols available with the MicroAce. Note 
that the first ten symbols are addressable from the keyboard, 
while the second ten are their reverse -video images, available 
only through the use of the CHR$ function in BASIC. 

Recall that on power -up the reverse K was at the lower 
left and that line entry was done at the bottom of the 
screen. As new lines are entered they appear in numerical 
order. The most recently entered line is identified by a 
line cursor (a reverse video > ). 

A line entered with a number between those of two 
previously entered lines is placed in the appropriate posi- 
tion on the display, and the line cursor is moved to its 
location. When the screen is full, the addition of new 
lines causes the program listing to scroll up, always leav- 
ing the most recently entered portion on the display. 

This method of using programmable memory for both 
program storage and display storage leads to problems. 
In some systems, the video -display memory is dedicated, 
meaning that an advertised 1 K bytes of programmable 
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/stem users think all micro - 
reated equal. And they're 

t performance, convenience, 
hnology and reliability (and 

our micro usually has a price 
more like a mini. It seems big 

ways means big bucks. But 

SuperBrain! 
perBrain features include: twin 
51/4" drives which boast nearly 

)f disk storage - expandable 

s. A full 64K of dynamic 

Disk Operating System to 

ility to literally hundreds of 

ages presently available. And, 

24 line by 80 column screen. 

Most small s 

;omputers are c 

ight. If you wan 

styling, high tec 

vho doesn't ?) yc 

that looks 
performance al 

lot so with the 

Standard Su 

double- density 
350,000 bytes 

:o 10 megabyte 
RAM. A CP /M* 
nsure compatib 
application pack 

a 12" non -glare, 

'xepsmoa o-anw. a Dipu1 nevxn. Y[ 

You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 

printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning -fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 

design to make servicing a snap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 

For under $3,500, it is truly one of the most 

remarkable microcomputers available anywhere. 

Whether your application is small 

business, scientific, educational or just word 

processing, the SuperBrain is certainly an 

exciting solution to the small computer 
problem. And since you can easily expand it, 

you'll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per- 

formance without having to spend big bucks. 

INTERTEC [ DATA - SYSTEMS. 
2300 8 oad River Rd. Columbia, SC 29210 
(803) 798 -9100 TWX: 810 -666 -2115 

NRA 
TM 



memory are used for program storage only, and that ad- 
ditional memory is supplied for storing video data. 

With the MicroAce, the programmable memory avail- 
able to the user must perform both tasks. Thus, as pro- 
gram length increases, the area for displaying the pro- 
gram listing begins to shrink as less and less memory is 
available for display storage. As a result, the program 
line -entry "window" moves up from its bottom position 
on the screen. The advantage of this system is that when 
your line -entry window is near the top of the screen, you 
know you are close to filling the available program 
memory. The disadvantage is that shorter and shorter 
segments of a program can be listed at any one time. As 
you will see later, this dual use of memory causes similar 
difficulties when running a program. 

Another feature of the MicroAce is that there is no 
limit (other than available memory) to the length of a 
program line. Thus, a large section of text can be printed 
using a single PRINT command. This can save time and 
memory if properly used. 

A disadvantage of the system is that multiple 
statements on a single line are not allowed. For example: 

230 LET A=5: LET B=9 

would have to be written as: 

230 LET A =5 
235 LET B=9 

In another example: 

Leverage User 
Environment Termed 
`Unusually Friendly' 

Advanced Human Engineering, Superior Documentation, 

Detailed Tutorials and Ongoing Support Are Cited 

Early reports from users of Leverage, the microcomputer -based infor- 
mation management system recently introduced by Urban Software Cor- 
poration, reveal a level of satisfaction rarely found among users of micro- 
computer applications programs. Several factors have been cited to ex- 
plain this highly favorable response, including: 

State of the art human engineering. Features like an extensive on -line 
manual directly accessible by the program, graphic menu selection and 
automatically programmed menus allow unparallelled ease of use. 

Several easy to follow tutorials demonstrate the capabilities of the 
system and provide an ideal vehicle for mastering its operation. 

Clear, complete documentation includes a glossary, an index and 
numerous tables and figures. 

Urban Software is firmly committed to the ongoing support of 
Leverage. Many enhancements are planned, and a monthly newsletter 
will provide application notes, manual updates, bug reports and new prod- 
uct announcements. 
Leverage Program $185 
Manual Alone $ 15 (Credited to subsequent program purchase) 
Leverage Newsletter $ 10 /year (First year included with purchase) 
For complete details on Leverage, call or write for a brochure. 
Leverage is a trademark of Urban Software Corporation. 

Urban Software Corporation 
19 West 34th Street New York, NY 10001 (212) 947 -3811 
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200 INPUT A,B,C 

would have to be written as: 

200 INPUT A 
205 INPUT B 
210 INPUT C 

Program Editing 
As indicated earlier, new lines can be inserted 

anywhere in a program by entering them in the normal 
fashion. Entire lines can be deleted by entering the line 
number and pressing NEWLINE. If the line that is cur- 
rently displayed needs editing, the following procedure is 
used: the up and down arrows (shifted 7 and shifted 6, 
respectively) are used to locate the line cursor at the pro- 
per line; then EDIT (shifted NEWLINE) is pressed to copy 
the desired line in the program -entry window at the bot- 
tom of the screen. 

The left and right arrows (shifted 5 and shifted 8, 
respectively) are used to position the program cursor 
within the line. Deletions are made by placing the pro- 
gram cursor to the right of the desired character or 
keyword and pressing RUBOUT (shifted numeral 0). 

Insertions are made by merely typing in the correct 
character or keyword. The portion of the line to the right 
of the insertion shifts to the right to accommodate the in- 
serted text. You cannot over -type incorrect text; it must 
be deleted using the RUBOUT command. 

A line that is not presently on display can be edited in 
one of two ways. The up or down arrows can be used to 
scroll the program listing down or up on the display until 
the desired line appears, or the LIST command can be 
used instead. 

Normally, a LIST command will list the program start- 
ing with the line preceding the requested line. If, for ex- 
ample, the lines are numbered by tens, then a LIST 120 
will result in a listing that begins with line 110 and con- 
tinues as far as space and display memory permit. In 
either case, once the desired line is displayed on the 
screen, it can be edited as described above. 

MicroAce has one disconcerting feature that affects the 
entering and editing of programs. The microprocessor 
performs only one function or task at a time. Thus, it 
either handles keyboard input or controls the video 
display, and as a result, every key closure during pro- 
gram entry and editing causes the display to roll. This 
makes it difficult to use the editing arrows, as it is hard to 
follow a moving cursor on a rolling display. 

Running a Program 
A program is executed by entering the RUN keyword 

command followed by NEWLINE. During program ex- 
ecution, the display remains blank until a STOP or IN- 
PUT command is executed, a BREAK or an error occurs, 
or the program completes its run. At that point, the 
microprocessor is free to devote its attention to the video 
display. This means that a PRINT command in a pro- 
gram merely loads the data into the display memory for 
future use. It will not appear on the display until active 
execution of the program ceases. For this reason, 
animated graphics are not possible. 

As mentioned earlier, there are some problems related 
to running programs, because the available program- 
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Sweeten Your Apple II* with the ES /F Mass Storage System 

Actual Size Actual Thickness 

THESE FACTS SPEAK FOR THEMSELVES! 

CASSETTE ES /F MINI -DISK Let's face it. Cassette players were not 
SPEED 60 sec 5.5 sec 8.4 sec designed to store digital data and pro - 
(10K Load) grams. That's why we designed a digital 
CAPACITY loo 125 103 storage system using a continuous tape 
(K bytes) (C -10) (75') APPLE loop: the Exatron Stringy /Floppy 

DOS (ES /F) and the Wafer. There's no ex- 
RELIABILITY NO YES YES pensive interface to buy -the ES /F 
(Designed for comes ready to sweeten your Apple II'. 
digital data?) 

SYSTEM COST $60 $300 $600 
(First unit W/I /F) 

SECOND UNIT N/A $150 $500 

MEDIA COSTS $3.00 53.00 $5.00 

OPERATING NONE APPLE APPLE 
SYSTEM SOS DOS 

Once your Apple II' is sweetened with 
our ES /F ... you won't find a juicier 
deal. We're so sure. that we offer an 
unconditional 30 -day money -back 
guarantee and a one -year limited war- 
ranty. Over 5,000 owners have met 
the wafer ... why don't you? 

EXATRON'S STRINGY /FLOPPY... 
SPEED, CAPACITY AND RELIABILITY 
FOR ONLY $299.50 - 

CALL OUR HOTLINE 
... (800)- 538 -8559 

IN CALIFORNIA. 
CALL (408)- 737 -7111 

lip 
'Apple II is 
a registered 
trademark 
of Apple 
Computer. 

exatron 
181 Commercial Street 
Sunnyvale. CA 94086 

r. 



SUPERBRAINm 
AND COMPUSTAR' 
USERS'GROUP 

Your users' group is here at last! We are Super *Star 
International, an independent, world -wide users' group for 
Intertec Data Systems' SUPERBRAINTM and COMPUSTARTN 
computers. 

Our monthly magazine SUPER *STAR will fulfill all your 
computing desires. When you join our group, you will enjoy 
the latest: technical information, tips for beginners, special 
business uses, equipment reviews, the Intertec story - 
the people, ideas, and machines behind your computer. In 
every issue you'll get a free program, industry news, and 
software reviews. 

Plus, we want your programs for our Software Supermarket, 
where all members can buy programs at affordable prices. 

We will investigate all the accessories you have always 
wanted, test them, and offer them for sale at reduced prices. 

With our group buying power we'll give you discounts on 
commercial software. And that's not all. We'll find group 
rates for car rentals, hotels, gifts, and more. 

Super *Star International, with savings, service, and 
efficiency - we're here to win your heart. 

Yearly membership fee is $50.00 U.S., $58.00 Canada, $74.00 Europe 
and So. America, $81.00 Australia. 

Your fee may be tax deductible; consult your accountant. 
Dealers are invited to contact us concerning a special dealer program. 

Software houses, we are interested in your programs! Send checks with 
your name and address, made out to: 

S *sr L, Ll 

SUPER *STAR INTERNATIONAL CORPORATION 
3722 Chestnut Place 

Denver, Colorado 80216 
(303) 623 -7973 

Not affiliated with Intertec Data Systems. 

'Superbrain and Compustar are the trademarks of Intertec Data Systems. 
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mable memory is used for both program and display 
storage. Program memory is given priority, so if, for ex- 
ample, a PRINT command giving some instructions con- 
tains more characters than the available display memory 
can accommodate, the displayed message terminates at 
the point where display memory was filled, program ex- 
ecution stops, and an error message appears at the lower - 
left portion of the screen. 

This clearly limits the amount of displayable text that 
can be included in a program. In the worst possible situa- 
tion, where the entire screen is filled, 768 bytes of 
memory (32 X 24 = 768) would be required for the 
display alone. Only 256 bytes remain in which to store 
system pointers, program lines, variables, and so on. 

Furthermore, the display will not scroll during pro- 
gram execution. If a PRINT command results in a line of 
text beyond line 24, program execution ceases and a dif- 
ferent error message is displayed. The PRINT and CLS 
(clear screen) commands must be used judiciously in 
order to avoid printing too many lines, on the one hand, 
and clearing text before it can be read, on the other. 

MicroAce Integer BASIC 
Integer BASIC is limited in its computational capa- 

bilities. All numbers used in computation must be in- 
tegers in the range -32768 to 32767, inclusive. Results of 
arithmetic operations are truncated (ie: all fractions are 
dropped). Thus, 99 divided by 100 would come out 0, 
because the division normally yields a quotient of 0.99. 
But integer BASIC drops all fractions, leaving 0. 

Only the fundamental operations of addition, subtrac- 
tion, multiplication, division, and exponentiation (using 
positive integral exponents) are implemented. This is true 
not only for MicroAce integer BASIC, but for any form 
of integer BASIC. The purpose of integer BASIC is to 
provide the user with a high -level programming language 
in as little memory as possible. This should be kept in 
mind when evaluating the capabilities of an integer 
BASIC. 

While the features of MicroAce BASIC are given in 
table 1, a few points should be emphasized. Note that 
string manipulation, a feature not always included in in- 
teger BASIC, is possible. Also, a USR function is pro- 
vided which allows the user to run machine -language 
programs. I have not yet experimented with this feature, 
but should point out that the manual does not teach you 
any machine -language programming. It merely suggests 
that you write a monitor in BASIC to enter machine - 
language programs, and use the USR function to run 
them. 

The use of keywords was discussed earlier. This greatly 
simplifies program entry because entire commands are 
entered with a single keystroke. Memory is conserved 
because each keyword occupies only a single byte of 
memory. Any keyword command can appear in an ex- 
ecutable program line including LIST, LOAD, SAVE, 
RUN, and NEW. 

You have to be very careful with some of these com- 
mands. Program execution terminates following a LIST. 
The NEW command executed in a program, or in com- 
mand mode (executed directly from the keyboard), 
would wipe out everything in memory, including the pro- 
gram itself. The LOAD and SAVE commands would be 
of little value in a program since the cassette recorder 
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THE SOLUTION STORE 

...Makes The Difference! 

MicroAge Computer Stores sell solutions to your professional, business 
and household- management problems, not just hardware. That's what 
makes the MicroAge difference! From systems integration to easy -to- 

understand application software, research and development to warranty 
service and repair, systems consulting to training and installation. In all 
these, we offer the latest, most innovative approaches. That's why we are 
the forerunners ... the pioneers in the microcomputer industry . 

But don't just take our word for it. Visit the MicroAge Computer Store nearest 
you and see the difference solutions make. We have differences you'll 
experience with every time and money -saving idea. The difference that 
will keep you satisfied now and for years to come! 

MicroAge 
caMPuter store 

"Where Vision Becomes Reality" 

9530 Viscount 2760 -S South Havana 2675 Mayfair Road 1490 W. Spring Valley Rd. 24 W. Camelback 2591 Hamilton Road 
El Paso, Texas Aurora, Colorado Milwaukee, Wisconsin Richardson, Texas Phoenix, Arizona Columbus, Ohio 
(915) 591 -3349 (303) 696-6950 (414) 257 -1100 (214) 234 -5955 (602) 265 -0065 (614) 868 -1550 

611 Rockville Pike 1707 Monroe Avenue 2065 El Camino Real West 83 South 10th Street Coming soon to: Lincoln, Nebraska 
Rockville, Maryland 
(301) 762 -7585 

Rochester, New York 
(716) 244-9000 

Mountain View, California 
(415) 964-7063 

Minneapolis, Minnesota 
(612) 338 -1777 

Houston, Texas 
Salt Lake City, Utah 
St. Louis, Missouri 

Witchita, Kansas 
San Diego, California 
Portland, Oregon 

5742 E. Broadway 1220 Melbourne Drive 2525 N. Scottsdale Road 4550 -50 E. Cactus Indianapolis, Indiana 
Tucson, Arizona Hurst, Texas Scottsdale, Arizona Phoenix, Arizona 
(602) 790-8959 (817) 284-3413 (602) 941 -8794 (602) 996-2910 

FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967 -1421 
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HOBBYWORLD 
ELECTRONICS, INC. 

19511 Business Center Dr. Dept. B4 
Northridge, CA 91324 

April Specials 

NEW Leedex Monitors 

Leedex 100G 
Green phosphor 
for easy viewing 

Hi- resolution 

Cat No. 2999 

$169°° 

13" 
Color Monitor 

Hi- Resolution 
Full color 
Low cost 

Cat No. 3000 

$39900 

Don't Miss Out .. . 

... on the other terrific buys in the Hobby - 
world catalogue. Page after page of computer 
products for the Atari, Apple, TRS -80 and 
others. Our catalogue is FREE, so write or 
phone for your copy NOW! 

Toll Free: 
(800) 423 -5387 

Local & Outside USA: 
(213) 886 -9200 

Open Monday thru Friday: l0am -6pm 
Saturday: 9am -5pm 

We're changing our name to keep pace with the 
times! Look for our new name, HW Electronics, in our 
ads beginning in June, 1981. 
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would have to be turned on at just the right moment in 
order to complete the command execution. 

The MicroAce BASIC provides an error message 
whenever program execution ceases. The number of dif- 
ferent messages is limited, but remember that all program 
lines must have correct syntax before they are accepted 
into a program. The error messages are given in the for- 
mat c:nnn where c is an error code, and, in most cases, 
nnn is the last program line executed. Here are some ex- 
amples: 

0:400 This could mean one of two things. Either the 
program has come to a successful end at line 400, 
or a BREAK was executed and line 400 would 
have been the next line executed in the program. 

5:40 This indicates that a PRINT command in line 40 
attempted to print beyond the twenty- fourth line 
on the display, which, as noted above, is not 
possible. 

4:40 This might indicate that a LET command was 
used when there was no more memory available 
for variables storage. (The error code indicates 
there is not enough memory to perform the given 
line.) 

The system of error messages, together with the syntax 
checking feature, make program debugging quite easy. 
This is definitely one of the strong points of MicroAce 
BASIC. 

One negative aspect of the MicroAce BASIC is the in- 
ability to halt program execution at an INPUT command. 
When executing an INPUT command, the BREAK key is, 
in effect, ignored. This is not that unusual as other com- 
puters exhibit the same property. However, any key en- 
try, including NEWLINE (and that is a bit unusual), that 
is not a valid response to the INPUT command results in 
the appearance of the reverse -video S syntax error cur- 
sor, which means that the response will not be accepted. 
It must be deleted using the RUBOUT command, and a 
correct response must be entered before program execu- 
tion resumes. 

I entered a relatively simple game program which in- 
volved locating a submarine within a three -dimensional 
region. The player is allowed seven trials, and must input 
three coordinates during each trial. Thus, a maximum of 
twenty -one INPUT commands will be executed. Unless a 
STOP command or an escape routine is included in the 
program (or you disconnect the power), there is no ob- 
vious way to terminate execution of the program until all 
twenty -one INPUTs are responded to properly. This 
could make debugging of highly interactive programs a 
time -consuming process. By the way, even though this 
program was quite short, the instructions for playing the 
game could not be displayed without overflowing the 
available display memory. Consequently, they had to be 
omitted from the program. 

Graphics 
There are twenty graphics symbols available, as shown 

in figure 2. Note that only ten are available from the 
keyboard. The remaining ten are reverse -video graphics 
available by using the CHR$ function. 

In fact, any alphanumeric character, graphics symbol, 
or keyword string can be printed using the CHR$ func- 

Circle 40 on inquiry card. 
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NEVER UNDERSOLD! 
That's right, if you can find a lower price in this magazine for any of the Items listed in this ad, we will reduce our price 
below our competitor's price. See each box below to determine how much EXTRA we will cut off of THEIR price if were not 
lowest. Please consider the competitor's shipping charges, OUR SHIPPING IS FREEI* 
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rI r PRINTERS 

IF YOU CAN FIND A LOWER 
PRICE IN THIS MAGAZINE ON 
ANY OF THESE PRINTERS, 
DEDUCT $10 FROM OUR COM- 
PETITOR'S PRICE, THAT'S OUR 
PRICE! 

Epson MX 80 CALL 
Okidata Microline -80 ÿ550 
Okidala Microline -82 CALL 
Okidata Microline -83 CALL 
IDS Paper Tiger 445G $775 
IDS Paper Tiger 460G $1193 
Anadex DP -8000 (AP) CALL 
Anadex DP -9500 $1395 
Centronics 737 $799 
NEC W /Sellum Bi.Dir. Board $2595 
Vista 25 CPS $1595 
Qume CALL 
Diablo CALL 
Epson Interface $545 

Call For Other Printers 

"" SOFTWARE, MODEMS I 
TRS -so HARDWARE 

IF YOU CAN FIND A LOWER PRICE IN THIS 
MAGAZINE ON ANY OF THESE ITEMS, 
DEDUCT 5!. FROM OUR COMPETITOR'S 
PRICE, THAT'S OUR PRICEI 
SOFTWARE 
Microsoft 

Basic Compiler $345 
Basic -80 $319 
Fortran -80 $399 
Cobol -80 $599 
Macro -80 $144 

Pickles and Trout CP /M CALL 
Grahm Dorian CALL 
Peach Tree CALL 
Magic Wand CALL 
Supersoft CALL 
PCD Pascal $350 
Visicalc $124 
Space Invaders $23 
Adventure $26 
Head cleaning kit $26 
MODEMS 
UDS 103CP $175 
D -CAT $155 
CAT $145 
TRS -80 HARDWARE 
Micropolis 77 track SUPER SALE 8399 
Lobo Drives CALL 
Matchless Drives CALL 

FLOPPY DISKETTES 
8 SUPPLIES 

IF YOU CAN FIND A LOWER PRICE IN 
THIS MAGAZINE ON ANY OF THESE 
ITEMS, DEDUCT $.50 FROM OUR 
COMPETITOR'S PRICE, THAT'S OUR 
PRICEI 

Call For Quantity Discounts 
Verbatim Diskettes (box of 10) 
5'. - MD525-01 sot t, l0 or 16 $26.50 
5',. .. MD577-01 quad soft. 10 or 16 ... $33.00 
8" F034.1000 soft $30.00 
8 . F032-1000 hard $30.00 
8_. FD34.8000 double density soil $44.00 
8- FD32.8000 double density hard $44 00 

Printwheels (specify style) 
Oume or Diablo $6.50 

Labels 
3', .x15: 16' (5000 labels) $18 75 
Other saes and quantities CALL 

Ribbons 
Diablo Hy Type I .. .. $4.95 
Diablo Hy Type II ......$5.25 
Oume Sprint $3.50 
Centronics Zip Pack... $3.95 
MANY OTHERS CALL 

-4,., 

Ia1.,.rJss-. 1 tyr.y JA..., =1 =1.a..... 
4636 Park Granada 

Calabasas, Ca. 91302 
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FREE shipping on oll orders over $20. Viso and Master Card accepted All never undersold offers good os supply lasts. Please add 2.00 for oll COD orders. Please call for items not listed. We glad 
ly answer any questions on all of our hardware. software, and supply needs. Ouanitity discounts available. School purchase orders accepted. Please remember to figure competitors shipping and 
handling charges when arriving of never undersold price. 

For phone orders CALL 

(213) 883 -8594 

IF YOU CAN FIND A LOWER PRICE IN THIS MAGAZINE ON ANY OF THE 
ITEMS LISTED BELOW, DEDUCT 5% FROM OUR COMPETITOR'S PRICE, 
THAT'S OUR PRICE! (BUT IF YOU DON'T SEE IT, CALL FOR A PRICE -WE 
WILL BEAT EVERYBODY!) 

S -100 HARDWARE APPLE HARDWARE 
CALIFORNIA COMPUTER SYSTEMS: 

16K Static RAM (Model 2016C) $349 
32K Static RAM (Model 2032A) $599 
64K Dynamic RAM (Model 
2032A) $599 
16K Static RAM (Model 2065A) $299 
Main Frame (Model 
2200A) $339 
Floppy Disk Controller (Model 
2422A) $339 
4 Port Serial I/O (Model 
2710) $CALL 
2S+2P I/O (Model 
2718) CALL 
Z -80 CPU (Model 2810) $249 

Godbout Econoram CALL 
SD Systems Versa Floppy $279 
Expando RAM $CALL 

Microsoft Z -80 Softcard $259 
SSM AIO $165 
SYMTEC Apple Light Pen $219 
CALIFORNIA COMPUTER SYSTEMS: 

Parallel Interface (Model 7720A) $112 
Asynchronous Serial Interface (Model 
7710A) $149 
Programmable Timer (Model 7440A) $149 
12K ROM /PROM Module (Model 7114A) _575 -.575 
Arithmetic Processor (Model 7811A) $374 
Synchronous Serial Interface (Model 
7712A) $149 
GPIB Interface (Model 7490A) $281 
33/4 Didgit BCD A/D Converter $140 
Centronics Printer Interface (Model 7728) .. $99 

MOUNTAIN HARDWARE: 
Super Talker $270 
ROMWRITER $157 
INTROL /X -10 $180 
ROMPLUS+ $162 
MUSICSYSTEM $499 
Apple Clock $252 

Lobo Drive $CALL 
Videx 80X24 $345 
Andromeda $189 
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tion. Most characters can be printed in reverse -video as 
well. The BASIC manual provides a complete list of all 
available characters and strings, along with their decimal 
codes. The code is unique to MicroAce and thus not com- 
patible with standard computer codes. 

Since each character position on the 24 by 32 display is 
divided into four parts by the graphics symbols, a resolu- 
tion of 48 by 64 dots is possible. Remember though, that 
an extensive graphics display greatly limits the amount of 
memory available for program storage. 

Cassette Input and Output 
I had to try two tape recorders before I could suc- 

cessfully load a program from tape. The first recorder I 

tried lacked a tone control and could not load a program, 
regardless of the volume setting. The second recorder had 
a tone control and loaded properly with the control set at 
maximum treble. 

The proper volume level seems to vary from tape to 
tape, even when they are made by the same company. 
Before saving a program, the program name is recorded 
on the tape by voice. 

A cable is attached between the microphone output of 
the computer and the microphone input of the recorder. 
The recorder is placed in its record mode and the SAVE 
command is entered followed by NEWLINE. The televi- 
sion screen goes blank for about five seconds, followed 
by a jumpy display of horizontal white lines. This in- 
dicates that the data is being output to the recorder. 
When the display returns to normal, the save is complete. 

Loading a program involves a similar series of steps. In 

OVER 8 MBytes 
OF SOFTWARE 
AT$8PER 
DISKETTE FULL 
The exchange library of The CP/M® 
Users Group has nearly 50 volumes of 
software available. Everything from 
editors, assemblers, languages, games, 
tools and more -and almost everything 
in full source code. 
Send $6** for full library catalog. 

THE CP /M 
USERS GROUP 
1651 Third Avenue, New York, N.Y 10028. 
'Domestic price. Inquire for overseas price. 

"The complete catalog of CPMUG is available for $6 
prepaid to the U.S., Canada and Mexico. $11 prepaid 
to all other countries. 
® CP /M is a registered trademark of Digital Research. The CP /M 

Users Group is not affiliated with Digital Research. 
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this case, however, you cannot be certain that the pro- 
gram is being input until the screen resumes its normal 
display, giving a listing of the tail end of the successfully 
loaded program. 

If, after a reasonable interval of time, the display does 
not return to normal, the BREAK key may be used to 
reset the computer. Occasionally, you may have to 
disconnect the power momentarily to recover from an 
unsuccessful load. Once the proper volume setting is 

found, however, loading can be done quite reliably. 

The Teach -Yourself Manual 
The manual supplied with the MicroAce, entitled The 

Teach -Yourself BASIC Manual, is shown in photo 1. The 
title may be slightly misleading. It brings to mind a 
tutorial text complete with exercises for the reader, but it 
is not that kind of text. It merely introduces the BASIC 
commands, one at a time, illustrating their proper use 
and perhaps some typical applications. 

At the same time, the processes of program entry, pro- 
gram editing, and program execution are taught. Token 
coverage is given to the art of programming, but in all 
fairness it might be unreasonable to expect a more de- 
tailed explanation. As an introduction to the use and syn- 
tax of fundamental BASIC commands, the manual is 
quite adequate. 

While typing errors (or misprints) are inevitable, I do 
think that special care should be given to printing sample 
programs. One program in the manual has two lines 
which read "GO TO 7000" when the program contains 
no line numbered 7000. Those two lines should have read 
"GO TO 1000 ". As written, the sample program would 
not run successfully. 

Other Considerations 
I believe that any product's value is partially deter- 

mined by the manufacturer's willingness to respond to 
the consumer's request for aid or assistance. Nine weeks 
prior to the writing of this review, I sent a letter to 
MicroAce requesting answers to specific questions related 
to the MicroAce and to future plans for upgrading and 
expansion. That letter was never answered. This, to me, 
indicates a lack of interest in serving the customer. 

At the same time that the letter was sent to MicroAce, 
a similar letter was sent to Sinclair Research Limited, the 
company that markets the Sinclair ZX80. (The MicroAce 
is essentially a kit version of Sinclair's machine and is 
manufactured under a license from Sinclair Research 
Limited.) 

Sinclair's response to my letter left many questions 
unanswered (especially in regard to future plans), but 
they did say that the MicroAce operates in the same man- 
ner as the ZX80. Consequently, the comments made in 
this review concerning the operation of the MicroAce 
would apply to the Sinclair ZX80 as well. 

I was also told by Sinclair that while the unit operates 
like the ZX80, it is not identical to it, and that peripherals 
marketed for the ZX80 might not work with the Micro - 
Ace. They did not elaborate, and, as noted above, Micro - 
Ace had no comment at all. 

Conclusions 
The MicroAce kit is a very inexpensive introduction to 

the world of microcomputers. Kit construction is easy 
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Suddenly Radio Shack's New 
TRS-8 Color Computer is 

Even Better! 
New Extended Color BASIC. Here's an advanced TRS -80 
Color Computer that includes a 16K ROM Extended BASIC 
with advanced graphics, eight brilliant colors, and sound, for 
an unprecedented low price! You can draw fine lines, circles, 
rectangles, boxes and more with easy -to -use one -line com- 
mands. Four graphic modes with two color sets allow up to 
49,152 programmable screen points (pixels). There are 255 
separate tones for music or sound effects. All this on a 16K 
RAM machine (including video memory) loaded with the 
dynamic features a serious programmer demands. You get 
a 32x16 screen, multi -character variable names (two signifi- 
cant), editing, tracing, user - definable keys, 255 -character 
string arrays, floating point 9 -digit accuracy, and even 
machine language routines. 

Priced at Only $599, the TRS -80 Extended Color BASIC 
Computer is useful, entertaining and educational. Yet using 
it can be as simple as plugging in one of Radio Shack's 
instant -loading Program Paks. Come in and see what's 
already available. The computer attaches to your TV, or our 
own $399 TRS -80 Color Video Receiver. For just $24.95, 
you can add a pair of joysticks which add flexibility to games 
and video displays. A built -in serial interface lets you attach 
a printer or a modern. A tutorial Color BASIC instruction 
manual is included, of course. 

More Good News. Extended Color BASIC is also available as 
an upgrade kit ($99) for the 4K Color Computer (16K RAM 

required - $119). There's a modest installation charge for 
each kit. 

New TRS -80 VIDEOTEX Software (with the modem shown 
below) offers Color Computer owners quick, affordable 
access to many kinds of information and data services. For 
example, our exclusive agreement with CompuServe 
Information Service gets you local, national and international 
news, weather and sports from 11 area newspapers and the 
Associated Press News Service; information on over 32,000 
stocks and bonds; an educational reference service; enter- 
tainment news and reviews; nationwide Electronic Mail with 
other users; and much more! You'll also access Dow Jones 
Information Services for Wall Street news, stock quotes and 
more. 

Only $29.95 Buys You VIDEOTEX Software including a free 
hour on both CompuServe and Dow Jones, plus operator's 
manuals. Come see the new TRS -80 Color Computer, its 
programs and accessories, at one of our 6000 outlets today! 

NEW 
A Low -Cost, Direct- Connect Modem. A con - 
venient alternative to an acoustic coupler. 
The TRS -80 Modem I lets you enter the 
world of microcomputer communi- 
cation for only $149. Cable extra. 
Specifications. Low Power CMOS 
Circuitry Full duplex. 300)600 baud, 103 
compatible ANS/ORIG. Sensitivity: 
- 4B dB - 43 dB. Connectors. DB25 /4pin DIN, 
Includes Interface for Model I cassette port. FCC 



enough that beginners can tackle the project with con- 
fidence, assuming that they learn correct soldering 
techniques. 

Proper soldering is so crucial to success that I would 
advise those with no experience to purchase Heathkit's 
soldering course. This course is part of Heathkit's con- 
tinuing education program, and costs $15.95 plus ship- 
ping. While I have not seen this particular course, I am 
sure, based on my experience with their other products, 
that it would be worthwhile. For further information, 
write to Heath Company, Benton Harbor MI 49022. 

MicroAce BASIC contains several nice features. The 
use of keyword commands simplifies program entry and 
reduces the amount of memory required for program 
storage. Because line syntax is checked before the line is 
entered into a program, fewer programming errors can 
occur. This feature is especially useful for those just 
learning how to use BASIC. 

The machine's compact size and light weight make 
storage and transportation very easy. The unit is simple 

to attach to a home television set, and the cassette input 
and output operations are reliable, once the proper set- 
tings are found. 

The largest drawback is the severely limited amount of 
programmable memory. This disadvantage is most ap- 
parent when you try to write any but the shortest pro- 
grams utilizing a significant amount of video display. I 

would strongly encourage any prospective buyer to pur- 
chase the 2 K -byte version of the MicroAce. Another 
drawback is that the screen is blank during active pro- 
gram execution. This limits the types of possible graphic 
displays, and can be somewhat annoying. 

If you recognize the limitations of the machine and 
don't expect too much, then I think you can buy the 
MicroAce kit with confidence. It is most appropriate for 
someone who wants an inexpensive unit as a teaching 
tool in order to learn the fundamentals of BASIC pro- 
gramming. It might also appeal to hobbyists who want to 
"tinker around" with microcomputers but don't want to 
risk their more expensive equipment. 

Microline 80 $499 
Microline 82 $699 
Microline 83 $949 

r \ 

445G $749 
460G $1119 

ANADEX 

DP-8000 
DP-9000 
DP-9500 
DP-9501 

$759 
$1199 
$1299 
$1299 

NORTHSTAR 
Turned and tested bocked by fast warranty 
service. Find our why our prices. availability 
and service moke us the 01 source for the 1 

5.100 system. 

HRZ -II 64K DD 
HRZ -II 64K Quod 
HRZ -II 32K DD 
HRZ -II 82K Quad 
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n MMÿä3.... 

MOW 

$2595 
$2995 
$2339 
$2689 

rultssma 

ONYX 
The 2.8000 arrives with Winchester sroroge. 
tope backup. proven multiuser software. Poscol. 
fonron and more. 

C8002 . $14.885 

ATARI 
Duy o 16K Aran 800 for 

L 
' 

$775 
'and get t odd'I. 16 lc for $69 and /or 410459. 
tor R. $09. Joysticks $14. 810 Drive $449. 

ZENITH 
The oll in one computer :hot s bocked by 
your local Zenith /Heath service center. 

Z89 w /48K 2 SIO's $2149 

r We pomapore in orbnronon 
Afor business and customers through the better Business 
bureau of Moticopo County. 

Scottsdale Systems 
6730 E. McDowell Road #103, Scottsdale, Arizona 85257 

Open 8.5 Mon. -Fri. 

(602) 941-5856 "` 

Export prices slightly higher: TWX 910-950-0082 (IMEC SCOT) 

MORE PRINTERS 
TI 810 Dosic 
TI 825 RO Dosic 
C. Itoh Storwriter 
Centronics 737-P 
Centronics 787-5 
Dorosouth D$180 

51489 
$1160 
$1499 

$724 
$779 

$1399 

Diablo 630 
Epson MX -80 
MPI 88G 
Molibu 165 
NEC 5510 w/Troctor 

$2299 
Coll 

$669 
Coll 

52699 

IQ120 
IQ185 
IQ140 

$729 
$799 

$1159 

Hozeltine 1420 
Hazeltine 1500 
ADMBAt 
Pk Donrom 
Zenith Z -19 

$799 
$859 
$759 
$599 
$789 

Mail -Order Only 

2% cash discount included / charge cords add 2 %. Prices subject to 
change. product subject to availability. Arizona residents odd 5 %. 
F.O.D. Scottsdale. 0 -20% restocking fee for returned merchandise. 
Warranties included on oll products. 



COMPARE FLEXIBILITY. 

Advanced editing with 
wraparound 
Smooth scrolling 
15 baud rates (SOB to 19.2k111 

Protected fields 
Underlining 
Split screen with line lock 
Non -glare screen 
Programmable function keys 
iS special graphics characters 
Versatile screen attributes 
Self test 
25th status line 
Buffered auxiliary port 
14 X 10 character resolution 
Integral modem option 
Tillable screen 

Tailor this smart CRT terminal to your particular 
needs and make it your own. It has the flexibility and 
brains to provide all the performance you need but is 
priced to make sense whether you need 10 or 1,000. 

The TeleVideo model 950 detachable keyboard CRT 
Terminal has 11 special function keys -22 functions 
with the shift key -that can readily be programmed to 
your requirements using 256 bytes of on -board RAM. 

You needn't stop there. You can change keys, key 
functions, even keyboard locations. And the 950's micro- 
processor based design means you can customize the 
firmware for your system. 

Of course the 950 has premium TeleVideo perfo 
mance -advanced editing with wraparound, split scree 
with line lock, and smooth scrolling. It also features tl 

25th status line, speeds to a true 19.2 kilobaud, and 15 
special characters for powerful line graphics. 

Contact TeleVideo for a detailed brochure, or call to- 
day to discuss how you can use these capabilities to 
make this terminal uniquely yours. TeleVideo, Incor- 
porated, 2149 Paragon Drive, San Jose, CA 95131. (4081 
946.8500. 
,Nationwide Field Service is available from General Electric 
Company. Instrumentation and Communication Equipment 

ps. 

TeleVided 

(:AL1FORNL4 Costa Mesa 1714) 557.6095 San Jose 141041946-S500 MASSACHUSETTS Mutton (Slit 661á 431491 
NEW l'ORIUNEW.JERSEI Paramus 12n11 263.1321 TEXAN Dallas 1214) 950 41975 
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Digital Minicassette Controller 

The microcomputer- system design- 
er has had a difficult time finding 
low -cost storage devices. Frequently, 
the choices have been limited to either 
standard Phillips audio cassettes or 
floppy disks. Although these are 
relatively inexpensive storage media, 
the transport mechanisms, or drives, 
are not. In addition to the transport, 
a controller and data formatter is re- 
quired to interface the transport to 
the microcomputer system. The con- 
troller may either be a dedicated LSI 
(large -scale integration) device or be 

James Kahn 
2284 Ellena Dr 

Santa Clara CA 95050 

Commonly used mass - 
storage mechanisms 
and associated con- 

trollers are often quite 
expensive. 

built up discretely from SSI (small - 
scale integration) logic consisting of 
TTL (transistor- transistor logic) gates 
and flip- flops. 

Photo 1: The author's minicassette system includes an Intel iSBC 80/30 single -board 
computer and a Braemar CM -600 Mini -Dek transport. 
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There is now another choice 
besides the floppy disk and the 
Phillips cassette: the digital mini - 
cassette. Not only is the storage 
medium inexpensive, so is the 
transport (about $140, versus $400 
for a floppy -disk drive). As a bonus, 
the transport is extremely compact 
(only 23 cubic inches) and requires lit- 
tle power (1 watt). This makes it 
suitable for a wide range of low -end 
applications ranging from experimen- 
tal systems to data logging for test in- 
strumentation. 

There is one problem with designs 
using a minicassette: controlling it. 
There are several choices for the 
transport controller. One choice is to 
design a controller of discrete SSI 
logic. Although this choice will pro- 
vide good performance, it requires a 
handful of discrete components. The 
SSI controller will use much circuit - 
board space, compromising the ad- 
vantage of a compact transport. A 
better design would use a minimal 
number of components and take ad- 
vantage of current LSI technology. 

One such controller- design solu- 
tion is to use the Intel 8255A Pro- 
grammable Peripheral Interface IC 
(integrated circuit) to interface the 
transport to a microcomputer system. 
Although this design provides a sim- 
ple solution to the problem, the pro- 
cessor would be burdened with pro- 
viding the low -level control needed 
by the transport, in addition to sup- 
porting its normal real -time I/O (in- 
put /output) tasks. Examples of these 
low -level tasks are transport start -up, 
data formatting, and transport shut- 
down. 

There is, however, a better LSI 
solution available: distribute the 
system intelligence from the micro- 



CP /M 
CUSTOMIZABLE 

FULL SCREEN EDITOR 

The best news since CP /M... 
customizable full screen editing 

As a serious computer user you spend much of 
your time editing, whether it be for program development 
or word processing. Make the best use of your time with 
the help of VEDIT, an exceptionally fast and easy to use full 
screen editor. VEDIT is a highly refined and proven editor 
which is easy enough for novices to learn and use. Yet its 
unequalled set of features also makes it the choice of 
computer professionals. And because VEDIT is user 
customizable, it adapts to your keyboard, hardware, 
applications and preferences. 

In VEDIT, the screen continuously displays the 
region of the file being edited, a status line and cursor. 
Changes are made by first moving the cursor to the text 
you wish to change. You can then overtype, insert any 
amount of new text or hit a function key. These changes 
are immediately reflected on the screen and become the 
changes to the file. 

VEDIT has the features you need, including 
searching, file handling, text move and macros, plus it has 
many special features. Like an 'UNDO' key which undoes 
the changes you mistakenly made to a screen line. And a 

mode which allows a programmer to enter all text in lower 
case and let VEDIT convert the labels, opcodes and 
operands, but not the comments, to upper case. The 
screen writing is almost instantaneous on a memory 
mapped display or can use your CRT terminal's editing 
capabilities. Disk access is very fast too, and VEDIT uses 
less than 12K of memory. The extensive 70 page, clearly 
written manual has sections for both the beginning and 
experienced user. 

1át <llh t sc'1- Customizable 
Included is a setup program which allows you to 

easily customize many parameters in VEDIT, including 

the keyboard layout for all cursor and function keys, 
screen size (up to 70 lines, 200 columns), default tab 
positions, scrolling methods and much more. This setup 
program requires no programming knowledge or 
'patches', but simply prompts you to press a key or enter a 

parameter. 
The CRT version supports all terminals by allowing 

you to select during setup which terminal VEDIT will run 
on. Features such as line insert and delete, reverse scroll 
and reverse video are used on 'smart' terminals. Special 
function keys on terminals such as the H19, Televideo 
920C and IBM 3101, and keyboards producing 8 bit 
codes or escape sequences are also supported. 

A\Pte'h'(1t/ //-i (111(1 Support 
The new release includes disk write error recovery, 

indent and undent keys for structured programming, and 
the ability to insert a specified line range of another file at 
the cursor position. Versions for MP /MRand the Apple 11R 

SoftCardR are now also available. 

Orde in 
Specify the CRT version, your video board or 
microcomputer, the 8080/Z80 or Z80 code version, and 
disk format required. 

Standard Package: Disk and manual $110 
Manual: Price refunded with software purchase 15 

VISA and MASTER CARD Welcomed. 
Attractive Dealer Terms. 

CP /M and MP /M are registered trademarks of Digital 
Research, Inc. Apple II is a registered trademark of Apple 
Computer, Inc. SoftCard is a trademark of Microsoft. 

North Star Heath H8/H89 SuperBrain Apple II SoftCard Sorcerer TRS -80 Model I 

TRS -80 Model II MP /M Most other CP /MRSystems with CRT or Memory Mapped Displays 

CompuView Products Inc. 
618 Louise, Ann Arbor, Michigan 48103 Telephone (313) 996 -1299 
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Pr* 1 
_p ec 

you 
Can Package 

Almost ANY System Faster, 
Have It Look Better, 

& Cost Less! 
Using one of 

these systems? 
MULTI -BUS, 
Motorola 
Exorciser, 

Rockwell AIM 
65 Expansion, 
STD -BUS, 
S -100 & IEEE 

696 
New packaging 
available. 

Vector exclusives; 
Your choice of 

plastic or metal card 
guides, fixed or adjustable 
positioning. Mount connectors 

Vector CCK100, 
$49.80 11-9) 

for S -100, IEEE696, Motorola Exorciser. 

or motherboards without special 
hardware or hole 

drilling. Vector 
ships more 
card cages 
and packag- 
ing off -the- 
shelf, than 
any other 
company. 
For expert 
assistance, 
call the 
packaging 
professionals 
in California, 

(213) 365 -9661, 
outside 
California, 
use our toll - 
free number: 

(8001423-5659 

NEW 
Vector 
CC K 135AS, 
$36.00 (1 -9) 

68 

--qf 
Complete as shown, Vector 

CMA3A -20 with rhodules, 152.00 (1 -9) 

e-cla 8lj C 
INCORPORATED 

ne Avenue, Sylmar, California 91342; TW 
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processor to its peripheral devices by 
using an intelligent peripheral con- 
troller to carry the burden of low - 
level peripheral interface re- 
quirements. The processor now inter- 
faces at a higher level, issuing the ap- 
propriate command to the controller 
and transferring the data to and from 
the controller in response to its I/O 
requests. 

The controller provides a buffer 
between the processor and the 
transport. For example, the cassette 
transport expects data in a serial for- 
mat, while the microprocessor is 
designed for handling data in either 
8 -bit words or 16 -bit words. The con- 
troller performs data conversion from 
serial to parallel and buffers the data. 
This buffering is necessary to com- 
pensate for the I /O- service latency 
caused by other time -critical tasks 
handled by the microprocessor (ie: 
the data is held until the computer 
can devote itself to the controller). As 
a direct result, the system's work load 
is reduced, allowing it to utilize this 
savings in time to support other 
tasks, yielding a higher -performance 
microprocessor system. 

Applying this to the minicassette 
design, we look through the available 
literature for dedicated single- device 
cassette controllers. Unfortunately, 
there are no devices of this caliber for 
minicassettes. There is, however, 
another solution: use the Intel UPI -41 
Universal Peripheral Interface (UPI) 
integrated circuit. Two versions are 
available; we can use one of them, the 
8741A, and design software, custom- 
izing it to control the minicassette 
transport. 

The 8741A, shown in figure 1, is a 
complete, single -chip microcomputer 
containing 1024 bytes of EPROM 
(erasable programmable read -only 
memory), 64 bytes of programmable 
memory, 18 programmable I/O lines 
(providing a direct interface to the 
peripheral device), and a timer /event 
counter with an 8 -bit prescaler for 
real -time I /O. In addition, it contains 
a complete slave- microprocessor bus 
interface, including both interrupt 
and direct -memory- access capabili- 
ties. A pin- and function -compatible 
factory-mask ROM (ie: programmed 
only at the factory) version of the 
UPI -41, the 8041A, is also available. 

The 8243 I/O -port expander com- 
pletes the system and interfaces 
directly to the I/O port of either of 



The ORIGINAL Computer People 
who KNOW Computers 

and offer EVERYTHING you need 
in Small Computer Systems 

011 TERMINALS 

ADDS Regent 25 

TOTAL 
COMPUTER PUTER 

T Instrument 

printing 

810 Multi Copy 
Impact rifle,. 

sec' 

exas 

bharacters 
per 

directional 

LEAR SIEGLER 
ADM 3A 
ADM 31 

ADM 42 

Cromemco 

System tern /0 

dComp 
node' with model DFF isk 

am 

ONLY $5795. 

SOROC 
Technology 
10 120 

IO 140 

HAZELTINE 
Executive 80 Series 

Model 20 Model 30 

Hazeine 
1420 Video 

Intelligent 
Terri 

ronce 

nal 

Upper $lower 
numeric 

lt 

ad, fion keys, etc. 

PRINTERS 
DUME Sprint 
5/45 KSR 5/55 

COMPUTERS 
NORTHSTAR 

HORIZON II 

HORIZON II Quad' 

CROMEMCO 
System 3 

DECwriter IV 
LA 34 ai.un4Y 

TELETYPE 
43 

` t 
OKIDATA 

Microline 80 $570. 
Model SS1 for 
Atari 800 $695. 

_.1=EMPF 

MANY OF OUR PRICES ARE TOO LOW 

TO ADVERTISE. PLEASE CALL OR WRITE 

COMPUTER PEOPLE 
125 Mineola Ave., Roslyn Heights, N.Y. 11577 TWX 710.582.5886 

ATARI 
400 
800 

-_--1 
MORE SPECIALS 

Integral Data Systems 
Model 445 Printer .. $695.00 

Centronics 779 -2 .... 775.00 

Televideo Model 950 ...1295. 

Industrial Micro Systems 
16 K static memory . . 349.00 

Livermore Accoustic 
Coupler $195.00 

Centronics 
Micro Printer 349.00 

5" Scotch Diskette 
Box 34.95 

8" Scotch Diskette 
Box 39.95 

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

Consultants to design, configure and deliver a Turnkey 
Computer System to meet your specific requirements. 

OUNDENTERPRISES, INC 

PHONE ORDERS CALL: 

5161484.1852 

TOLL FREE: 
8001221.2320 



The microcomputer system for this 
design consists of an Intel iSBC 80/30 
single -board computer. It supports an 
8085A microprocessor, 8 K bytes of 
EPROM, and 16 K bytes of program- 
mable memory. In addition to an 
8255A parallel interface and an 
8251A serial interface, it contains a 
Multibus system bus connector 
allowing expansion beyond the 

CLOCK 

8 -BIT CPU 
1024 X 8 
PROGRAM 
MEMORY 

64X8 
DATA 
MEMORY 

B -BIT 
TIMER /COUNTER 

8 -BIT 
DATA BUS 
INPUT REGISTER 

8 -BIT 
DATA BUS 
OUTPUT REGISTER 

8 -BIT 
STATUS 
REGISTER 

SYSTEM BUS 

18 
1/0 LINES 

PERIPHERAL BUS 

Figure 1: Internal block diagram of the 8741A/8041A Universal Peripheral Interface. 
I/O lines can be programmed as inputs or outputs; 8041A control -program memory 
must be factory programmed; 8741A memory is user -programmed. 

the two slave microcomputers. Each 
8243 provides 16 programmable, 
bidirectional I/O lines. 

Using the 8741A allows the design- 
er to develop a custom peripheral in- 
terface for particular I/O problems. 
These devices have found applica- 
tions in such diverse areas as 
character -printer control, data en- 
cryption, keyboard control, and in- 
telligent displays. Developing an 
8741A design is straightforward. The 

designer develops a control algorithm 
using the UPI -41A cross assembler 
and programs the on -board EPROM 
of the 8741A. Testing may be ac- 
complished using either an ICE -41A 
in- circuit emulator or the single -step 
mode of the 8741A. 

The Hardware 
The complete microcomputer 

system is shown in photo 1, including 
the CM -600 minicassette transport. 

board's local resources. Incidentally, 
there is an 8741A socket built into the 
board as well. 

Let us examine the microcomputer - 
to-8741A hardware interface. The 
computer sees the 8741A as three 
registers in its I/O address space: the 
data register, the command register, 
and the status register. The decoding 
of these registers is shown in figure 2. 
Within the 8741A, both the data and 
commands are written into the same 
physical register, the Data Bus Buffer 
Input register (DBBIN). The state of 
the register -select input, Ao, deter- 
mines whether a command or data 
has been written (Ao =0 for data). All 
output to the microprocessor is read 
from the Data Bus Buffer Output 
register (DBBOUT). 

The status register is composed of 4 
software -programmable bits and 4 
reserved bits reflecting the state of the 
8741A slave microcomputer (see 
figure 3 on page 78). The Input Buffer 
Full (IBF) bit and Output Buffer Full 
(OBF) bit reflect the state of the 
DBBIN and DBBOUT registers, 
respectively. Flag 0 (F0) and Flag 1 (F1) 
can be set and complemented via the 

LET YOUR APPLE SEE THE WORLD! 
The DS-65 Digisectore is a random access video digitizer 
which converts a TV camera's output into digital infor- 
mation the Apple can process. It features 256 X 256 
resolution with up to 64 levels of grey scale. 
Scanning sequences are user programmable. 
On -board software in EPROM is provided for 
displaying digitized images on the Hi -Res 
screen. 

Use the DS-65 for: Precision Security Systems 
Computer Portraiture Robotics Fast to 

Slow Scan Conversion Moving Target Indi- 
cators Reading UPC codes, schematics, musi- 
cal scores and paper tape 

NEW SOFTWARE FOR THE DS-65 IS NOW AVAILABLE 
ON DISK! 

- Portrait System Software: This program includes 
captions and a credit line, reverse printing for 

T -shirt application and the option to save por- 
traits on disk. 

THM 
U 

¡"1 

W0 
DS-65 Price: $349.95 

FSII Camera Price: $299.00 
Combination Price: $599.00 

P.O. BOX 1110 DEL MAR, CA 92014 714-942-2400 

- Picture Scanner: Provides a variety of differ- 
ent dithering algorythms for compressing the 

digitized image into the Hi -Res screen. 

Write or call for more information! 

GIVE YOUR APPLE THE GIFT OF SIGHT! 

Master Charge 1 Visa Accepted 
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The Perfect Fit 
The Micromodem II data communications system 

and the Apple II* computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple II and another Apple II, a 
terminal, another microcomputer, minicomputer or 
even a large time -sharing computer anywhere in North 
America. The Micromodem II has unique automatic 
dialing and answer capabilities which further increases 
the communications possibilities between the Apple II 

and another computer or terminal. 
You can send and /or receive messages or data 

when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding inventory and other matters over 
the phone. Or you can communicate with friends 
across the country. And you can access information 
utilities like the SOURCE for various business and 
personal applications. 

The Micromodem II consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem II, ROM firmware and the serial interface. 
The board plugs directly into the Apple Il providing all 
the functions of a serial interface card plus 
programmable auto dialing and auto answer 
capabilities. The on -board ROM firmware enables the 
Micromodem II to operate in any of three modes to 
perform different tasks -terminal mode, remote console 
and program control mode. 

The other part of the Micromodem II datacomm 
system is a Microcoupler which connects the 
Micromodem board and Apple II to a telephone line. 
The Microcoupler gets a dial tone, dials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone lines and is FCC -approved for direct 
connection in the U.S. It works with standard dial 
phone service or Touch -tone service. 

The Micromodem II is completely compatible with 
Bell 103 -type modems. Full and half -duplex operating 
modes are available as well as speed selectable 
transmission rates of 110 and 300 bps. 

Why not increase your Apple II's capabilities by 
outfitting it with the sophisticated Micromodem II data 
communications system? The Micromodem II is 
available at retail computer stores nationwide. For the 
store nearest you, call or write: 

m Hayes 
Circle 48 on inquiry card. 

Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East. Norcross. Georgia 30092 (404) 449 -8791 

" Micromodem II is a trademark of Hayes Microcomputer Products, Inc. 

'Apple II is a registered trademark of Apple Computer Inc. 
The Micromodem II can also be used with the Bell & Howell computer. 

Hayes Microcomputer Products, Inc. 



internal software. The remaining 4 
bits are used to indicate the status of 
the transport. 

The TTL- compatible I/O lines of 
the 8741A provide an uncomplicated 
interface to the CM -600 Mini -Dek 
minicassette transport (Mini -Dek is a 
registered trademark of Braemar 
Computer Devices Inc). The I/O lines 
can be divided into three groups: 
motor control, data control, and 
cassette status. These I/O port lines 
are shown in the 8741A interface 
schematic in figure 4 on page 78. The 
motor -group controls are go /stop, 
fast /slow, and forward /reverse. The 
data controls are read /write, data -in, 
and data -out. The remaining group of 
outputs reflects the CM -600's status: 
clear leader, cassette present, file pro- 
tected, and cassette side. 

The Braemar CM -600 Mini -Dek 
transport is representative of digital 
minicassette transports. The 
transport is compact, requiring only 3 
by 3 by 21/2 inches for mounting. It 
has a single read /write head and uses 
only one drive motor. Operating 
from a 5 V supply, it has modest 
power -supply requirements, needing 
only 200 mA during a read or write. 

Tape speeds are 3 ips (inches per sec- 
ond) during read /write, 5 ips for fast 
forward, and 15 ips during rewind. 
Calculating the data -transfer rate 
based on the read /write speed and the 
maximum recording density of 800 
bpi (bits per inch) yields a maximum 
data -transfer rate of 2400 bps (bits 
per second). A more useful represen- 
tation illustrating the significance of 
this number is obtained by inverting 
it. This yields the bit -cell period: 416 
µs. This control requirement is easily 
met by the 8741A, its timer having a 
minimum resolution of 80 µs. If finer 
resolution were required, software - 
timing loops would have to be used. 
The maximum resolution is limited to 
the instruction -cycle time of the 
8741A, 2.5 µs, necessary for transfer 
rates of 8000 bps. 

Recording Format 
Since the CM -600 does not provide 

any data formatting, the 8741A must 
perform this additional low -level 
task. A multitude of encoding tech- 
niques are available from which the 
user may choose [ie: NRZ1 (Non - 
return to Zero, change if 1), Phase, 
GCR (Group Code Recording)]. For 

Introducing... 

MINI -FLEX 
Designed Specifically 

to Protect 5" Diskettes 

The Newest 
Member of The 
Advance Access 

Diskette 
Protection Family 

For Further Information 
CALL TOLL FREE 

800 -323 -3412 
MADVANCE ACCESS GROUP 

2200 S. Main St., Lombard, IL 60148 312- 629 -5800 
"Manufacturers of Information Processing Supplies" 
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this application, a "self -clocking" 
phase -encoding scheme similar to 
that used in floppy disks was selected. 
Phase encoding provides easy en- 
coding and decoding of the serial 
data, embedding the timing informa- 
tion and data bits together in the 
recorded bit cells on the tape. This is 
an effective means of compensating 
for speed variations of the drive. 
Reading the data is accomplished by 
using the clocking information of the 
bit cell to synchronize the sampling of 
the data bit coming from the 
transport. 

Figure 5 on page 78 illustrates this 
encoding technique as applied to the 
hexadecimal character 3A (all 
characters referenced in this article 
are hexadecimal). Notice that each bit 
cell begins with a transition to a logic 
level opposite the level of the preced- 
ing bit -cell level. Decoding the data is 
simply a matter of starting a timer on 
this "clocking" transition of the cell, 
waiting 3/4 of a bit -cell period, and 
determining whether a mid -cell tran- 
sition occurred. Cells with no mid - 
cell transitions are Os; cells with tran- 
sitions are 1s. Besides the encoding 

Text continued on page 80 

B741A 

WR - 
RD 

CS - 
AO . 

STATUS 
REGI STER 

DATA BUS 
INPUT REGISTER 

DATA 

C I DATA BUS 
BUS OUTPUT REGISTER 

CS RD WR Ao REGISTER 

0 0 1 0 DBBOUT 

o o 1 1 STATUS 

o 1 o o DBB IN IDATA) 

0 1 0 1 DBBIN (COMMAND) 

1 X X X NONE 

Figure 2: 8741A system -bus interface and 
register decoding as seen by the host pro- 
cessor. 
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First compare quaIity 
Then compare cost: 
Morrow Designs' 10 megabyte 
hard disk system: $3,695. 
MORE MEMORY. LESS MONEY. 

Compare Morrow Designs' DISCUS' 
M26' hard disk systems 
to any system available 
for S -100 or Cromemco 
machines. First, compare 
features. Then, com- 
pare cost per mega- 
byte. The M26 works 
out to under $200 a 
megabyte. And the M10 is 
about half the cost of com- 
peting systems. 

COMPLETE SUBSYSTEMS. 
Both the M10 (8 "), and the M26 
(14 "), are delivered complete with 
disk controller, cables, fan, power sup- 
ply, cabinet and CP /Mä operating 
system. It's your choice: 10 Mb 8" 
at $3,695 or 26 Mb 14" at $4,995. 
That's single unit. Quantity prices are 
available. 

BUILD TO FOUR DRIVES. 

104 Megabytes with the M26. 40+ 
megabytes with the M10. Formatted. 
Additional drives: M26: $4,495. 
M10: $3,195. Quantity discounts 
available. 

S -100, CROMEMCO 
AND NORTH STAR' 
The M26 and M10 are sealed -media 
hard disk drives. Both S -100 controllers 
incorporate intelligence to super- 
vise all data transfers through four I/O 
ports (command, 2 status and data). 
Transfers between drives and control- 
lers are transparent to the CPU. The 
controller can also generate interrupts 
at the completion of each command 
...materially increasing system through- 
put. Sectors are individually 
write -protectable for multi- 
use environments. North 
Star or Cromemco? 
Call Micro Mike's, 
Amarillo, TX, 
(806) 372 -3633 
for the software 
package that allows 
the M26and M10 to run 
on North Star DOS. MICAH of 

Morrow Designs' 
26 megabyte 
hard disk system: 

$4,995. 

Sausalito, CA, (415) 332 -4443, 
offers a CP /M expanded to full 

Cromemco CDOS compatibility. 

AND NOW, MULT -I /O:" 
M ult -I /O is an I/O controller that allows 
multi -terminal and multi -purpose 
use of S -100 and Cromemco computers. 
Three serial and two parallel output 
ports. Real time clock. Fully program- 
mable interrupt controller. Designed 
with daisy -wheel printers in mind. 
Price: $299 (kit), $349 assembled 
and tested. 

MAKE HARD COMPARISONS. 
You'll find that Morrow Designs' hard 
disk systems offer the best price/ 
performance ratios available for S -100, 
Cromemco and North Star compu- 
ters. See the M26 and M10 hard disk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Need infor- 
mation fast? Call us at (415) 524 -2101. 

Look to Morrow 
for answers. 

MORROW DESIGNS 
5221 Central Avenue 

Richmond, CA 94804 'CP /M is a trademark of Digital Research Corp. 
'Cromemco is a trademark of Cromemco. Inc. 

'North Star is a trademark of North Star Computers. Inc. 
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C mI rder 

f. 

PRINTERS 
ANADEX DP -9500 W /2K BUFFER 1375 
ANADEX DP -9501 W /2K BUFFER 1450 
BASE 2 800 -B 599 
C. ITOH STARWRITER 25 CPS 1750 
C. ITOH STARWRITER 45 CPS 2450 
A. CENTRONICS 737 825 

EPSON MX -70 W /GRAPHICS 449 
D. EPSON MX -80 132 col 620 

PAPER TIGER IDS -445 W /DOT PLOT 749 
C. PAPER TIGER IDS -460 W /DOT PLOT 1195 

PAPER TIGER IDS -560 W /DOT PLOT 1495 
D. QUME SPRINT 5/45 2550 

SILENTYPE W /INTERFACE 549 

SYSTEMS 
A. APPLE II PLUS 16K 1049 

APPLE II PLUS 48K (APPLE Memory) 1189 
APPLE II STANDARD MODELS CALL 
These are the newest models with FCC type 
approval to prevent RF interference. 

D. DISK II DRIVE U CONTROLLER 529 
This model includes DOS 3.3 16 sector 
DISK II DRIVE ONLY (ADD -ON) 445 

C. CHALLENGER 4P by OHIO SCIENTIFIC 699 
C4PMF (MINI FLOPPY SYSTEM) 1599 
CIP MODEL II 449 
SARGON II (DISK OR CASSETTE) 35 
FIG FORTH (DISK ONLY) 69 

D. PMC -80 THE 'TRS -80 WORKALIKE' 629 
16K LEVEL II W /PROGRAM RECORDER 
CALL OR WRITE FOR MORE INFORMATION 

E. EXIDY SORCERER II CALL 
AVAILABLE IN 16K, 32K & 48K MODELS 
S -100 EXPANSION UNIT 375 

WORD PROCESSING PAC 179 
DEVELOPMENT PAC 89 
F. ATARI 800 16K 799 

ATARI 400 16K 499 
810 DISK DRIVE 499 
410 PROGRAM RECORDER 69 
850 INTERFACE MODULE 175 

VIDEO MONITORS 
A. AMDEX /LEEDEX VIDEO -100 12" B&W 139 

HITACHI 13" COLOR 389 
D. NEC 12" P31 GREEN PHOSPHER CALL 

PANACOLOR 10" COLOR 375 
SANYO 9" B&W 179 

C. SANYO 12" B&W 255 
SANYO 12" P31 GREEN PHOSPHER 295 
SANYO 13" COLOR 445 

SHOPPING MAIL ORDER? CALL US TODAY! 
We probably have what your re looking for in stock at on Incredble price. Our company is on outhonzed dealer for soles and sece for Apple Computer 
Atari and Ohio Scientific. If you receive o defective product from us we will repair or replace (or our option) ony product in warranty. Our Service Center 
will repoir all Apple Computer products, in or out of worronty. whether it was purchased from us or onother dealer. (call for more details) 

PHONE ORDERS IN CALIFORNIA, ALASKA, HAWAII & FOREIGN (714)698-6088 
SHIPPING INFORMATION OR BACKORDERS PLEASE CALL (714)698 -0260 
SERVICE CENTER AND FOR TECHNICAL INFORMATION (714)460 -6502 
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r APPLE SOFTWARE, 
APPLE COMPUTER INC. 

DOS TOOLKIT 65 
APPLEPLOT 60 
TAX PLANNER.. 99 
APPLE WRITER... .. 65 
APPLE POST 45 
DOW JONES PORTFOLIO EVALUATOR .. 45 
DOW JONES NEWS G QUOTES REPORTER 85 
APPLE FORTRAN 165 
APPLE PILOT 129 
DOS 3.3 UPGRADE .. 49 
MUSIC THEORY . 45 
THE CASHIER Retail Mngmnt & Inv.. .. 199 
THE CONTROLLER Gen. Bus Sys. 519 

MISC APPLICATIONS PACKAGES 
VISICALC 125 
DESKTOP PLAN II 169 
CCA DATA MANAGMENT DMS 85 
EASYWRITER WORD PROCESSOR. 225 
EASYMOVER MAIL SYSTEM 225 
EASYMAILER LETTER WRITER 225 
ASCII EXPRESS 65 
MICROSOFT FORTRAN 185 
MICROSOFT COBOL . 695 
MICROSOFT BASIC COMPILER 375 
SUPER TEXT II 139 
PROGRAMMA APPLE PIE. 119 
THE LANDLORD Apt Mngmnt package 649 
PEACHTREE BUSINESS SOFTWARE CALL 
TAX PREPARER by HowordSoft.. 89 
APPLEBUG ASSEM /DISASSM /EDITOR 75 
3 -D GRAPHICS By Bill Budge 53 
SUPER FORTH 49 

TOP TEN GAMES 
APPLE GALAXIAN 23 
FLIGHT SIMULATOR 34 
THE WIZARD AND THE PRINCESS. 32 
COSMOS MISSION (SPACE INVADERS) 24 
SARGON II CHESS 32 
HI -RES FOOTBALL 39 
COMPUTER QUARTERBACK 39 
ADVENTURE BY MICROSOFT 27 
PHANTOMS FIVE 39 
REVERSAL (OTHELLO) 34 

CALL OR WRITE 
FOR A COMPLETE 
SOFTWARE LIST L 

Order Dept. 
Open Every Day 
9 a.m. - 6 p.m. 

P.S.T. 

TOLL FREE ORDER LINE 

0. 854 -6654 
We bus. jr hese crea.. 

saWm 

APPLE HARDWARÉ 
TOP FIVE SELLERS 

LANGUAGE SYSTEM W /PASCAL.... 425 
SILENTYPE PRINTER W /INTERFACE 549 
HAYES MICROMODEM II 319 
VIDEX VIDEOTERM 80 w /graphics. 335 
Z -80 MICROSOFT CARD 299 

APPLE COMPUTER INC. 
DISK II DRIVE ONLY 445 
INTEGER OR APPLESOFT II FIRMWARE CARD . 155 
GRAPHICS TABLET 649 
PARALLEL PRINTER INTERFACE CARD 155 
HI -SPEED SERIAL INTERFACE CARD 155 
COMMUNICATIONS INTERFACE CARD. 185 
SMARTERM 80 COLUMN VIDEO CARD 335 

MOUNTAIN COMPUTER INC. 
MUSIC SYSTEM (16 Voices) 479 
A/D + D/A INTERFACE. ... 319 
EXPANSION CHASSIS.. 555 
INTROL /X -10 SYSTEM 249 
CLOCK /CALENDAR CARD 239 
SUPERTALKER SD -200 249 
ROMPLUS+ CARD 135 
ROMWRITER CARD 155 

CALIFORNIA COMPUTER SYSTEMS 
CLOCK /CALENDAR MODULE . 109 
GPIB IEEE -488 CARD 259 
ASYNCHRONOUS SERIAL INTERFACE CARD 129 
CENTRONICS PARALLEL INTERFACE CARD 99 
We curry oll CCS hardware. Please call 

MISC. APPLE HARDWARE 
16K RAM UPGRADE (Apple. TRS -80. Exidy) 189 
16K RAM CARD MICROSOFT 189 

ABT NUMERIC KEYPAD (old or new kybrd) 115 
ABT BAR CODE READER WAND 179 
ALF 3 VOICE MUSIC CARD 229 
ALF 9 VOICE MUSIC CARD 169 
ALPHA SYNTAURI KEYBOARD SYSTEM.... .. . . 1399 
BIT 3 FULL VIEW 80 CARD 349 
CAT NOVATION ACOUSTIC MODEM 169 
CORVUS 10MB HARD DISK CALL 

LAZER LOWER CASE PLUS 50 
MICRO -SCI DISK DRIVES CALL 
PAYMAR LOWER CASE (old or new kybrd) 55 
RADCOM AMATEUR RADIO INTERFACE CARD 189 
SPEECHLINK 2000 HEURISTICS 229 
SSM AIO SERIAL /PARALLEL CARD AST 189 
SUP -R- TERMINAL 80 COL. CARD 339 
SVA 8 INCH FLOPPY DISK CONTROLLER ... 345 
VERSAWRITER DIGITIZER PAD 229 
VIDEX KEYBOARD ENHANCER 115 
We stock much more thon listed. Please call 

ORDERING INFORMATION Phone Orders invited using VISA MASTERCARD AMERICAN EXPRESS DINERS CLUB CARTE BLANCHE or bonis wire tronsfer Credo 
cords subject to service chorge 2'-,. for VISA 6 MC 5 >> for AE DC b CD Moil Orders may send credit cord account number (include expvouon dote) 
cashiers or ceruhed check money order or personal check rollow 10 days to clean Pease include o telephone number with oll orders Foreign orders (excluding 
Military POs) odd 10% for shipping oil funds must be In U S dollars Shipping handling and tnsuronce in U 5 odd 3% (mvnmum $4 00) COhfo,rco 
residents odd 6% soles tax We accept CODs under $500 OEMs Institutions b Corporottons please send for weilen quotation An equipment is subject to 
pose change and OvoilObslity without notice All egwpment new and complete with rnonufoiturer warranty (usuolly 90 Boys) We Cannot guarantee 
merchonkbshty of any products We ship most orders within 2 days 

WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE 
SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

PLEASE SEND ORDERS TO: 
CONSUMER COMPUTERS MAIL ORDER 8314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH LA MESA CALIF. 92041 

Circle 51 on Inquiry card. 



10 DAY FREE RUURN 
mers NEC THE FIRST NAME IN LETTER 

QUALITY PRINTERS. 
CompuMart otters beautiful print 
quality with NEC Spinwriter ter- 
minals. Both KSR and RO versions 
give unsurpassed hard copy out- 
put CALL 14.4 

CENTRONICS PRINTERS 
The incredible Model 737. The 
closest thing to letter quality print 
for under $1,000. 
737-1 (Parallel Interlace) -$899. 

NEW FROM INTEGRAL DATA - 
THE IDS 560 PRINTER. 132 
column graphics printer. 
$1,695 

IDS 445. Priced lower 
than the 440 and equipped 
with a better print head. IDS 
445 w /graphics $894. IDS 445 
w/o graphics $795. 

IDS 460 51.295 
The 400's features include Corre- 
spondence quality printing. high 
resolution graphics capability. 
programmable print justification 

Iiieseraftifteasitio 

COMPUMARTs Microtlex 65 Sys- 
tem for your AIM Includes 
Adapter Buffer Module w/4 -slot 
module stack. 8K RAM module. 
I6K PROM /ROM module, Asyn- 
chronous communications Inter- 
face, and Power Supply $1,299 
Call or write for our complete 
Microtlex 65 brochure 

ROCKWELL AIM 65 
Our AIM system includes 4K AIM 
with BASIC interpretor assembler, 
Power Supply. Cassette recorder 
& Enclosure $799. 
4K AIM-65 $499. 
PL65 High Level Language $125. 
Paper for the AIM (roll) $2.50 
Rockwell's 4 -slot 
Motherboard (sale) $175. 
Fourth for Rockwell AIM 65 $175. 

Omni Printers 
from Texas 
Instruments 

The 810 -List $1895. SALEZ $1795. 
The 820 (Ro) Package - 
Includes machine -mounted 
paper tray and cable. A com- 
pressed print option and device 
forms control are standard fea- 
tures $2,155. 
The 820 (KSR) Package - 
Includes full ASCII Keyboard plus 
all of the features of the RO 
$2395. 

NEW IN STOCK, The PMC -80. The 
new computer that's software 
compatible with the TRS -80. 
Level II 16K at $645. 
ACCESSORIES FOR PMC -80 
EXP -100 S -100 Bus Expander 
Disk. Printer, RS232 VO $410. 
S -32K S -100 Bus 32K RAM Board 

for EXP-100 $295 
CAB -40 Cable 12 " long ribbon 
cable 

for EXP -100 $25. 

ICED\ 
Dyson Diskettes- Single side. 
Single density. Hard or Sott Sector 
$5. ea. 
Memorex 3401's -5'/. discs 
$3i5 with hub ring for Apple 
$3.50. 

Memory Integrated Circuits - 
Call tor qty. discounts when 
ordering over 50 units 
Motorola 4116 (200 Nanosecond. 
Plastic) $4.50 ea. 
Fairchild 2114 (Standard Power, 
Plastic) $450 ea. 

COMPUMART stocks the corn - 
plete line of MATROX PRODUCTS. 
Call for specs 

COMPUMART now offers the 
ENTIRE DEC ISI.11 PRODUCT LINE. 
Call for prices & delivery. 

NOVATION CATtm 
ACOUSTIC MODEM 
Answer Originate, 300 Baud. Bell 
108, Low Profile Design $179.00 
NEWT D -CAT 
Direct Coupler from Novation 
$199. 

Super Selling Terminals 
We have the following Lear 
Siegler Terminals in stock at 
prices too low to print -Call for 
quotes 
ADM -3A Indus- 
tries favorite 
dumb terminal 
for some very 
smart reasons 
ADM -3A + 
NEW from Lear 
Siegler. CALL 
IT IS HEREI -It 
is the new IMMIMMINIIMI 
Intermediate Terminal 
from Lear Siegler. Call for details. 

HP41C Calculator $239.00 
Memory Modules. For storing 
programs or up to 2.000 lines of 
program memory $29.95 

"Extra Smart' Card Reader. 
Records programs and data 
back onto blank magcards 
$199.00 

We have the following best- 
selling Hazeltine terminals in 
stock at prices much too low to 
print 
(1410,1420.1500, 1520, 1552) 
Call COMPUMART Now for our 
lowest prices ever. 

The Printer. Upper and Lower 
case. High resolution plot- 
ting. Portable Thermal 
operation $355.00 
Application Modules 

$29.95 

NEW SUPER 41 -C Systems with 
Quad RAMS built-in. (Maximum 
memory on -board leaves slots 
open for Application Pacs and 
peripherals. The HP 41C- CS325.00 
HP 41C C Plus Card Reader 

$495.00 
HP 41GC Plus Card 
Reader & Printer $845.00 
Quad RAMS for the 41 -C 
(Equivalent to four 
Memory Modules 
all packed 
into one) 
$95.00 

Visit our giant 

ANN ARBOR 
STORE 

1250 North Main Street 
Ann Arbor. Michigan 

i/p 
VISIT US AT THE MCC '81 

BOOTH 1623 

SEND FOR OUR 
FREE CATALOG 

EXCLUSIVE from COMPUMART! 
Special Offer. Zenith Color 
Video Monitor 1or $379! 

NEW FROM SANYO -Four Great 
Monitors at Low COMPUMART 
Prices Sanyos new line of CRT 
data display monitors are 
designed for the display of 
alphanumeric or graphic data. 
9"Sanyo Monitor $169. 
12 "Sanyo Monitor $289. 
12 "Sanyo Monitor with green 
screen $299. 
13" Sanyo Color Display Monitor 
$495. 

HP85- Hewlett- Packard's Per- 
sonal Computer for Industry. This 
extremely portable computer 
features extended BASIC to solve 
your problems quickly and effi- 
ciently along with an advanced 
graphics system to enhance 
communication 
HP-85 ACCESSORIES --We carry 
HP. Peripherals (Disk Drives to 
Graphics Plotters) Enhancements 
(BASIC Training, General Statis- 
tics Financial Decision. Math. Lin- 
ear Programming $95 ea.): HP -85 
Accessories (Enhancement 
ROMs ROM drawer. Overhead 
Transparency Kit): Supplies (Plot- 
ter Pens Tape Cartridges); Inter- 
face Modules (HP -D3 Interface. 
HP-D3 Interconnect Cables Serial 
(RS -232C) Interface Module). 
We can get your every HP 
peripheral made for the HP-85. 

VISICALC PLUS FOR HP-85 Every- 
thing you ever wanted from Visi- 
calc plus plotting. $200. 
HP83 VIRGO Has the some corn 
puling power as the HP85 with- 
out the added cost of lape drive 
and printer. for use with disc 
drives and optional pnnter% 
plotter acceacces 
CALL FOR COMPLETE DETAILS & 
SPECS. 

COMPUMART exclusive ATARI 
SPECIALS -ATARI 800 Personal 
Computer System -Comes with 
800 operators Manual. 16K Rany 
Memory module, 10k ROM 
Operating System. Power 
Supply, TV 
Switch 
Box 
$950. 41* 

PERIPHERALS 
Atari 410 Program Recorder 
$89.95 
Atari 810 Disk Drive 
($100 off with purchase) $699.95 
NEW Dual Disk double density 

$1499.95 
825 Printer (Centronics 737) 

$995.00 
RS232 Interface w /Cable $249.95 
NEWT Light Pens $74.95 
NEWT Visicalc for Atari $199.00 
Educators Take Note. Atari has 
extended its 3 for 2 deal until 6 
30-8L Any educational institution 
that buys two Atari 800's will 
receive an Atan 400 computer 
absolutely FREE Call our sales 
dept tor complete details 

IMPORTANT ORDERING INFORMATION All orders must include 4% 
shipping and handling. Mass residents add 5% sales tax. Michigan 
residents 4% for sales tax Phones open from 8:30 am. to 700 p.m.. 
Mon -Fn 11:00 am to 400 pin Sat P.O.'s accepted from Dun & 
Bradstreet rated companies -shipment contingent upon receipt of 

signed purchase order. Sale prices valid for month of magazine 
date only-al prices subject to change without notice Our Ann 
Arbor retail store is open 1100 a.m to 700 p.m Tues-Frs.10:00 a.m. 
to 500 p.m Saturdays 



APPLE II 
We carry the most complete 
inventory of Apple computers, 
peripherals, and software. CALL! 
Our Best Selling Apple System 
Save over $250 on our most pop- 
ular Apple System System 
includes a 48K Apple II Apple 
Disk. DOS3.3, & Controller, and a 
Sup R. Mod RF Modulator. 
List $2209. 
COMPUMART Sale Price, $1895. 

SOFTWARE FROM APPLE 
Apple Plot The perfect graphic 
complement for Visicalc. $70 
Dow Jones News & Quotes $95 
Adventure (Uses 48K) $35 
DOS Tool Kit $75 
Apple Fortran $200 
Tax Planner $120 

FROM PERSONAL software 
Visicalc 
Desk Top Plan 
NEW FROM MUSE 
The Voice 
Super Text 
Address Book 

Mlscellaaeous Apple II 
Accessories, 
Easy Writer (80 col need a 
Videx) 
Easy Mover 
Easy Mailer 

$149 
$99 

$39.95 
$150 

$49.95 

$249 
$49 
$69 

NEW from Apple for the Apple 
IL 

DOS 33 Convert disks to 16 sector 
format for 23% more storage and 
faster access $60. 

NEW for the Apple II 
From MicroSoft 
16K RAM Board $195.00 
FORTRAN $175.00 
COBOL $750.00 
Card Reader from Mountain 
Hardware $1,195.00 
HI-Res Dump for 460 Printer from 
the Computer Station $49.95 

HARDWARE ACCESSORIES FOR 
APPLE 
Silentype Printer w/x lace $635 
Super Sound Generator (mono) 
$159 (stereo) $259 
Light Pen $249 
X-I0 Controller (plugs into pad- 
dle port) $49 
Mountain Computer- Expan- 
sion accessories for your Apple 
Introl -10 System $289 
Super Talker $299 
The Music System $545 
ROM plus board w /Keyboard 
filter $199 
Clock Calendar $280 
16 Channel A to D Converter 
$350 

Apple Expansion Chassis $650 
ROM Writer $175 

From VIDER! -Video Term 
80 Col x 24 line. 7 x 9 Matrix plug 
in compatible board for the 
Apple II Price $325 without 
graphics EPROM. With graphics 
EPROM $350. 
S.S.M Serial & Parallel Apple 
Interface $225 
ABTs Numeric Key Plan SUO 
California Microcomputer 
Keyboard $195 
Apple III is in stock -CALL! 

Commodore Strikes Back! 
CompuMart carries the entire Commodore line of computers. 
peripherals. and accessories- call our sales force today for 
complete prices and specs 

COMPUMART has been serving the 
computer needs of industry since 1971. 

We stock, for immediate shipment, only 
those products from the finest micro -computer 
manufacturers. 

And any product, except software, can 
be returned within 10 days for a full refund - 
even if you just change your mind. 

We also honor all manufacturers' 
warranties. Our expert technicians will 
service any product we sell that cannot 
be better, or faster, serviced by the man - 
ufactureis local service center. 

The CompuMart/Commodore 
Word Processing System 
Get crisp. letter quality output 
and ease of operation that's 
unsurpassed This system 
includes a Commodore 8032 32K 
CPU, a 4040 Dual Disk. a C Itoh 
printer and X /face. and Word 
Pro 4 Plus (all cables included) 
Call for detai.s and low prices 
List S5685 COMPUMART $4995. 
A complete system including a 
Dual Disk Drive. Tractor Printer . 

and an 80 column 32K CPU tor 
under $4.000 No interfaces 
needed. Cables included 
List S3.985 CompuMart $3635 

New accessories from 
Commodore for Commodore 

Visicalc $199 
Word Pro 4 $299 
Ou the Information Wizard $395 
Wordcratt 80 $395 
Tax Preparation Planner $495 
Dow Jones Portfolio Manage. 
ment System $149 
Personal Tax Calculator $69 
PASCAL Development Package 
$295 
Assembler Development 
Package $99 
Educators Take Notetl Commo- 
dore has extended its 3 for 2 deal 

nhl 63081 

Complete Word 
Processing System 

for Under $5,000! 

Call us for more information on products, 
product configuration and service. Our 
phones are open Monday thru Friday, 8:30 
a.m. to 7:00 p.m. and Saturday 11:00 a.m. to 
400 p.m. 

We have a staff of highly knowledgeable 
sales people waiting to hear from you, 

and to help. 
Because service is what we're 

all about. 

800- 343 -5504 
In Mass. Call 617-491-2700 

COMPUMART 
65 BENT STREET, DEPT. 115, P.O. BOX 568 
CAMBRIDGE, MA 02139 

Circle 52 on inquiry card. 



The joy of music - 
without years of practice! 
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ALF offers the very finest in music 
hardware and software for the 
Apple® II. You can enter your own 
songs from sheet music and play 
them back very easily - our de- 
tailed manual shows you how, step 
by step. And there's a growing 
library of preprogrammed songs 
available too - now over 115 songs 
on 7 "albums ", priced under $15 
each. ALF's highly acclaimed music 
software has many features found 
on no other Apple music product - 
and no customer has ever reported a 
"bug" or error. 

Whether you pick our exciting 
9 -voice MC1 music card at just 
$195, or our gourmet 3 -voice MC16 
card at $245, you'll get ALF's top - 
quality hardware that's famous for 
reliability and clean sound (we've 
been designing computer -controlled 
musical instruments since 1975). 

So see your Apple dealer today, and 
be sure to specify ALF music cards 
for the best performance. When 
you've seen ALF's total music 
package, you'll know why some 
music cards are more equal than 
others! 
Please mention this magazine when 
requesting information from: 

A L F Products Inc. 
1448 Estes Denver, CO 80215 (303) 234 -0871 

Apple is a trademark of Apple Computer Inc. 

EAR TRAINING 
Four programs (pitch discrimination, 
interval recognition, chord recognition, 
and scale recognition) for the ALF MC16 
music card (described above) are 

available on disk (or cassette). Under 
$50 for the set, see your local Apple 
dealer. 

For more information write: 

A L F Products Inc. 
1448 Estes Denver, CO 80215 

(303) 234-0871 

I", 
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STATUS REGISTER 

7 6 5 4 3 2 o 

OBF - OUTPUT BUFFER FULL 

IBF - INPUT BUFFER FULL 

F0 - FLAG 0 (USER DEFINED) 

F1 - FLAG 1 (USER DEFINEDI 

DRIVE ACTIVE 

FILE PROTECT 

CASSETTE PRESENT 

BUSY 

Figure 3: Definitions of the status- register bits; Flag 0 and Flag I may be controlled by 
the user via the internal software. 

+5V 
8741A A CM-600 

-pCS 
O RD 

WR O 

OBF 

, IBF 

A0 

Do -D7 

P24 

P25 

C RESET 

VCC 

VDD 

SSD 

TEST 1 

P20 

P10 

P11 

P12 

P13 

P14 

P15 

P16 

EA 

VS S 

F Ir MOTOR POWER 

LOGIC POWER 

4 
r 

0. 

DATA - OUT 

DATA - IN 

FORWARD /REVERSE 

FAST /SLOW 

READ/ WRITE 

CLEAR LEADER 

FILE PROTECT 

CASSETTE PRESENCE 

POWER GND 

SIGNAL GND 

CHASSIS GND 

Figure 4: The interface between the CM -600 Mini -Dek, the 8741A, and the host system. 

MID -CEL 

o o 1 1 1 1 

CLOCKING TRANSITION 

o 

- LOGIC LEVEL 1 - LOGIC LEVEL 0 

Figure 5: The hexadecimal character 3A phase -encoded. This is the algorithm used with 
the minicassette controller. It is not the logic level of a bit cell that determines its value, 
but the presence or absence of a mid -cell transition. 



In this age of runaway inflation... 

Look what $795*wffl buy 

The ideal input device for the small 
system user. 
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Available with stylus or optional cursor. 

Available with optional display. 

-U.S. Suggested retail price 

The HIPADTM digitizer 
Inexpensive input to your computer 

The HIPADTM digitizer can be used for both converting graphic information into 
digital values and as a menu. Utilizing either the stylus or the optional cursor, the 
operator can input graphic data into the computer by locating individual points on 
the digtizers 11" x 11" (28cm x 28cm) active area. In the "stream mode" a contin- 
uance of placements of coordinate pairs may be input. 

Not a kit, the HIPADTM comes complete with both RS -232C and parallel interfaces 
and has its own built -in power source. The origin is completely relocatable so coor- 
dinates may be positive or negative for a true reference value and oversized mater- 
ial may be input by simply resetting the origin. 

Accurate positional information, free form sketches, 
even keyboard simulation 

All can be entered using the multi- faceted HIPADTM digitizer. Its capabilities and 
low price make the UL listed HIPADTM a natural selection over keyboard entry, inac- 
curate joysticks, or expensive approximating light pens. It's perfect for inputting 
isometric drawings, schematics, X -rays, architectural drawings, business graphs, 
and many other forms of graphic information, as well as creating your own graphics. 

Use it with Apple IITM , TRS -80 Level II TM, PET TM or other 
popular computers 

The HIPAD'sTM built -in RS -232C and parallel 8 bit interfaces make it all 
possible. (For Apple II order DT -11A, for TRS -80 or PET order DT -11). 
Furthermore, you get English or metric scaling, data format (Binary /BCD /ASCII), 
selectable baud rates, and resolution of either .005" or .01". 

For complete information contact Houston Instrument, One Houston Square, Austin, Texas 78753. 
(512)837.2820. For rush literature requests, outside Texas call toll free 1- 800 -531 -5205. For technical 
information ask for operator #5. In Europe contact Houston Instrument, Rochesterlaan 6, 8240 Gistel, 
Belgium. Telephone 059/27- 74 -45. 

TM HIPAD is a trademark of Houston Instrument 
TRS-80 is a trademark of Tandy Corporation 
APPLE is a trademark of Apple Computer Inc. 
PET is a trademark of Commodore Business Machines. Inc. 

Circle 53 for literature 
Circle 54 to have representative call 

houston instrument 
GRAPHICS DIVISION OF 

BAUSCH & LOMB 0 



Text continued from page 72: 

scheme, the data format is also up to 
the user. The 8741A reads and writes 
blocks of variable length with an 8 -bit 
checksum for error detection 
automatically appended. An option is 
to use the 8741A to check for errors 
by generating a CRC (cyclic redun- 
dancy check) code instead of a 
checksum, as in the CRC -16 error 
code used for floppy disks. 

A block starts with a Sync 
character (hexadecimal AA), fol- 
lowed by the data (up to 64 K bytes), 
which is in turn followed by the 
checksum byte and trailing Sync 

character. Blocks of data are 
separated by an IRG (inter- record 
gap). The IRG is such a length that 
the transport can stop and start 
within an IRG. The CM -600 drive 
specification calls for a worst -case 
start or stop time of 150 ms. A 
450 ms IRG was selected for the 
8741A to allow plenty of margin for 
both controlling the transport (ie: 
starting and stopping) and detecting 
an IRG during the SKIP operation. 

The 8741A Controller Software 
The goal of the software design for 

this application was to make the UPI- 

The popular Sams series of Computer 
Primers provide a working knowledge of 
computers without being dry and corn - 
plex. The Primer Books guide you through 
the subject at an easy pace. Your jour- 
ney to understanding is short, exciting, 
and fun. The Sams Primers offer good 
graphics . . . a good balance of 
data ... an upbeat, positive style . . . 

and are organized so that you can read 
them straight through like a novel. 
CP /MTM PRIMER, by Mitch Waite and 
Stephen Murtha. A non -technical discus- 
sion of CP /M disk operating systems for 
8080 and Z -80 -based microcomputers. 
No. 21791. $11.95. 

PASCAL PRIMER A complete guide to the 
hottest new language in computers by 
Mitch Waite and David Fox. 
No. 21793. $16.95. 

COMPUTER GRAPHICS PRIMER An easy - 
to- understand guide to creating draw- 
ings, plans, maps, and schematics on a 
computer monitor. By Mitch Waite. 
No. 21650. $12.95. 
MICROCOMPUTER PRIMER (Second Edi- 
tion) Up -to -date facts on popular mic- 
rocomputers. Don't buy a computer 
without reading this book by Mitch Waite 
and Michael Pardee. No. 21653. $11.95. 
BASIC PROGRAMMING PRIMER A valuable 
guide to BASIC, todays most widely used 
microcomputer language. By Mitch 
Waite and Michael Pardee. 
No. 21586. $10.95. 

Sims Books. 
Mail To: Howard W. Sams & Co., Inc. 
4300 West 62nd Street P.O. Box 7092 Indianapolis, IN 46206 

Save 10% on Orders of $20 or More! Quantity - 
CP"M Primer 

PASCAL Primer 

Computer Graphics Primer 

Microcomputer Primer 

BASIC Programming Primer 

No. 21791 

No 21793 

No. 21650 

No 21653 

No 21586 

S1195 

S1695 

$12.95 

$11 95 - 
$10.95 

Amount of order S 

Deduct 10% it order is $20 or more $- 
Add local sales tax where applicable $_ 

Shipping & handling costs $2.00 

Total amount of order S 

Payment Enclosed _ Check - Money Order 

VISA - MasterCard Interbank No 

Account No Expiration Date - 
Name (print) 

Signature 

Address 

City 

State Zip 

Prices good in U.S .A. only Prices subject to change without 
notice. 
CALL TOLL -FREE 1-800-428-3696 for the nome of your 
local Sams Book outlet or to order by phone. 
Offer expires 7,31'81 AD081 

SEE THE COMPLETE SAMS LINE AT NCC. BOOTH #5209. Circle 55 on inquiry card. 

41A microcomputer into an in- 
telligent cassette -control processor. 
The host microprocessor (8085A, 
8080A, 8088, etc) issues a high -level 
command such as READ or WRITE 
to the 8741A, which accepts the com- 
mand and performs the requested 
operation. Upon completion, it 
returns a result code notifying the mi- 
croprocessor of the outcome (eg: 
Good -Completion, Sync Error, etc). 
Table 1 on page 92 lists the high -level 
command and result codes for the 
functions performed by the 
minicassette controller. 

The internal 8741A software can be 
roughly divided into the various com- 
mand functions. At the top of the 
hierarchy is the command recognizer. 
Its job is to get a command from the 

GET CNTLSB/ 
CNTMSB 

CASSETT 
PRESENT 

p 

WRITE 
INHIBITED 

INITIALIZE 
VARIABLES AND 
START TIMER 

ERROR EXIT 

START TRANSPORT 

DONE 
a 

WRITE IRG AND 
STOP TRANSPORT 

Figure 6: Flowchart of the WRITE com- 
mand sequence. 



New power at your fingertips. 
Konan presents Hard Disk 
Control, Tape Control, and 
Serial I/O Boards for S -100 
computers. 
Konan, known throughout the industry for its 
leading, innovative, guaranteed controllers 
for S -100 systems, does it again. Now, it offers 
you more of the expanded capabilities you 
want. 
Take your pick to suit your needs. There's 
the SMC -100TM storage module (SMD or CDC 
9760 interface) hard disk controller. There's 
the HARDTAPETM subsystem which offers 
Winchester hard disk control with tape 
back up. Or maybe you could use Konan's 
new KNX -500, software compatible with 
the AM -500 *, for 10 megabyte fixed/ 
removable media hard disks. The "DAVID" 
is Konan's new error- correcting intelligent 
disk controller for 51/4" and 8" Winchester 
hard disk drives. And the "ENHANCER" is an 
intelligent reel -to -reel tape controller with 
high speed printer port for spooling, offline 
sorts, copies, etc. Watch for new controllers 
coming soon! 

Also, Konan introduces OCTOPORTTM and 
OMNIPORTTM- -two new serial I/O boards. 
OCTOPORTTM, the 8 -port board, offers a real 
time clock and full interrupt control. And the 
16 port OMNIPORTTM offers you an efficient, 
economical board where more than 8 ports 
are needed. 
With these and other quality products, 
Konan shows again that when it comes to 
S -100 systems, it is definitely in control. (And 
all at attractive O.E.M. and dealer prices.) 

Call Konan's toll -free order line: 
800- 528 -4563. 

Or write to Konan Corporation 
1448 North 27th Avenue 

Phoenix, AZ 85009 
TWX /TELEX 9109511552 

'Alpha Micro AM -500 is a 'rademark of Alpha Micro Systems 

IN CONTROL, SMC -I00. HARD TAPE. KNX-500. OCTOPORT. and OMNIPORT 
are trademarks of Konan Corporation /tI soy" 111 riwiw AM Ar 
SSINNINIVE I TMF IWIWf111I is coistr+o/ 

Circle 125 on inquiry card. 
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PROGRAMS MOST 

FAMILIES OF EPROMS! 
ACCEPTS 1K /2K /4K 
OR 8K EPROMS! 
EXTENDED DEVICE OPTION 

PHANTOM SLAVE OPTION 

ALL PROGRAMMING 
CHARACTERISTICS 
SOFTWARE CONTROLLED! 
ACCEPTS SINGLE OR 3 
SUPPLY PARTS 

DEVICE ADDRESS SWITCH 
SELECTABLE 
ON -BOARD WAIT STATES 

Put your frequently used 
routines into EPROM! 

Bare board $59.95 
Software $55.00 
Together $99.95 

+ 2.5% for shipping 
I`% S -100 

(LUCE CinD 
SIMPLIFY YOUR 

PROJECTS WITH A 
PROTOTYPE BREADBOARD 

WITH EXTRAS! 
4 ON -BOARD PWR. 
SUPPLIES UP TO30F 
WHICH CAN BE +5, or 
±5, ±12 
SWITCH SELECTABLE 
MEMORY OR DEVICE 
ADDRESS 
ON -BOARD ADDRESS/ 
DEVICE DECODING 
BI- DIRECTIONAL DATA 
BUS BUFFERING 
ON -BOARD WAIT STATES 

LARGE BREADBOARD 
AREA 

Bare board $39.95 
+ 2.5% for shipping 

MASTERCARD /VISA 
CHECK OR MONEY ORDER 

ILL. RES. ADD SALES TAX 

ACKERMAN 
DIGITAL SYSTEMS, INC. 

110 N. YORK RD., SUITE 208 
ELMHURST, ILLINOIS 60126 

(312) 530 -8992 
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NO 

C WR INT 

YES 

COMPLEMENT 
TAPE INPUT 

GET NEXT BIT 
OF CHARACTER 

F 0 1 

C EXIT 
BIT 0 

a 
NO 

COMPLEMENT 
BIT 

CHARACTER 
WRITTEN 

a 

YES 

GET NEXT 
CHARACTER 

GENERATE 
CHECKSUM 

C EXIT ) 

Figure 7: Flowchart of the WRITE interrupt routine. 

microprocessor and branch to the ap- 
propriate command routine, ex- 
ecuting until either the operation 
specified by the command is complete 
or aborted by the microcomputer or 
CM -600. The command routine then 
returns to the command recognizer to 
await the next command. Since only 
one command routine can be in ex- 
ecution at any one time, the working 
registers can change function based 
upon which command is active. 
These register names were assigned 
according to their function to aid pro- 
gram clarity. To understand the 
operation of the controller, let us ex- 
amine the flow of the various com- 
mands in greater detail. 

WRITE Command 
When the WRITE command is 

issued by the microprocessor, the 
8741A expects a 16 -bit unsigned 
number specifying the number of 
bytes to be written onto the tape to 

follow immediately. The controller 
requests only the desired number of 
data bytes by keeping track of the 
transfer count internally. All data 
transfers to and from the computer 
are double buffered. Before starting 
the transport, the 8741A checks the 
transport's status, verifying that the 
cassette is present and writing to the 
tape is not inhibited. If the drive is 
not ready for the data transfer, an ap- 
propriate error code will be returned; 
otherwise, the transfer will corn - 
mence. The flowchart of this function 
is diagrammed in figures 6 and 7. 

The controller begins the block 
transfer by writing a 450 ms IRG, 
followed by the leading Sync 
character, the data, the checksum 
character, and the final Sync 
character. The data is encoded with 
the phase- encoding algorithm 
described earlier before being written 
onto the tape. The internal timer is 

Text continued on page 86 



When You Have To Face A Deadline 

Arm Yourself With Pascal/MT+® 
NOW! THE PACKAGE INCLUDES OUR EXCLUSIVE PASCAL ORIENTED SCREEN EDITOR. 

You know what a monster a deadline 
can be if you have to face it without the 
proper tools. Arm yourself with an 
integrated set of programs, designed 
from the beginning for production use, 
all tuned to the single goal of producing 
reliable software. Pascal /MT+ is a fully 
integrated program production system 
including our compiler, debugger, dis- 
assembler and linker. 

Used by many companies, large and 
small, Pascal /MT+ produces high quality 
reliable products in an amazingly short 
amount of time. Our run -time library 
contains all the tools needed to begin 
program construction immediately. 
Pascal /MT+ produces efficient, small 
native machine code demanded by 
today's product developers. All of our 
library routines and features work 
exactly the same on 16 -bit systems as 
they do on 8 -bit systems so you can 
increase your capability without re- 
writing any of your software. Your 
production quality products demand 
production quality tools. Order 
Pascal /MT+ now, call us today! 

Payment Terms: 
Cash, Check, UPS, C.O.D., 

Mastercard, VISA, 
Company P.O. 

Pascal /MT+ Features: 

An International Standard: 
Pascal /MT+ conforms to the ISO Standard 
for Pascal, our competition doesn't even 
come close! A report on the performance 
of Pascal /MT+ on the Pascal validation 
suite is included with each compiler. 

Modular Program Compilation: 
The Pascal /MT+ modular compilation 
mechanism allows construction of fully 
coupled modules and programs allowing 
the modularization of large programs 
without any sacrifice in either space or 
time efficiency. 

Efficient Native Code: 
All versions of Pascal /MT+ produce effi- 
cient. compact NATIVE OBJECT CODE. In an 
independent benchmark Pascal /MT+ out- 
performed all other Pascal compilers on 
our target machines. In addition it pro- 
duced the smallest final programs by 
including only the minimum run -time 
overhead necessary. 

Totally Portable: 
Pascal /MT+ has been designed from the 
beginning to generate code for many dif- 
ferent microprocessors. Pascal /MT+ pro- 
grams you create today can be re- compiled 
to run on a more powerful machine 
tomorrow. All of the extended language 
features are present in every version of the 
compiler. This means you won't have to 
start over when the customer demands 
more, more and more. 

Extensions: 
Pascal /MT+ has many extensions to the 
Pascal language too numerous to describe 
in detail here. Our 160 page user's guide 
describes the features and gives examples 
of how to use them. A short summary of 
features is listed below: dynamic strings, 
BCD and Floating point reals. AMD9511 
support, bit, byte and unsigned word 
manipulation, I/O port access, a full imple- 
mentation of the NEW and DISPOSE heap 
and many others. 

Target Machines: 
Available now 8080, 8085 and Z80 
Available soon 8086, 8088 
Coming 68000, 6809 and Z8000 

See us at West Coast Computer Faire, booth 1608 

MT Micro SYSTEMS 

1562 Kings Cross Drive 
Cardiff, California 92007 (714) 755 -1366 

Pricing: 
8080/Z80 - $250.00 

As of 4/7/81 - $475.00 
Others Call 

Communication Arts. Huntington Beach, CA 
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"BEST PRINTER VALUE IN THE WORLD" 
Check our prices on THE ULTIMATE IN QUALITY 

Eason Printers 
APPLE & MOST OTHER COMPUTERS 

NEW! MX80 
40, 80. 132 columns 

LIST 045 
TX 80 w /Graphics 

LIST Peg 
Apple Controller & Card 
& Cable 

LIST WIT 

OUR 
PRICE 

CALL 
Most reliable small printers ever 
Uses standard printed paper. 
Graphics option transfers screen image 
directly to paper. 

sold! 

ATARI 800 
PERSONAL COMPUTER SYSTEM 

IF 

ATARI" 
MAKES 
IT, WE 

SELL IT 

Assembler /Editor 45 
Atari 400 Computer 439 
Atari 820 Printer 429 
Atari 810 Disk Drive 499 
Atari 410 Program Recorder 69 
Atari 16K RAM Module 149 
Atari Basic ROM 45 
Atari Visicalc 180 
Basketball 30 
Video Easel 30 
Super Breakout 30 
Music Composer 45 
Computer Chess 30 
Star Raiders 39 
3D Tic -Tac -Toe 30 
850 Interface 169 
825 Printer 795 

PRINTERS, MONITORS, DISCS 
Anadex DP8000 850 Paper Tiger 445G w /Graphics 725 Dysan disks (pkg. 10) 

Anadex DP8000AP 850 Paper Tiger 460 w /Graphics 1195 Memorex disks (pkg. 10) 

Color Monitor 375 Silentype w /interface Cd 540 Opus disks (pkg. 10) 

Daisy Wheel Printer 1795 Sanyo 9" B &W 169 Televideo 912C 
MPI 88T 595 Sanyo 15" B &W 259 Televideo 920C 
NEC Spinwriter #5510 2595 NEC Green Screen 12" 239 Verbatim disks (pkg. 10) 

50 
40 
35 

699 
749 

30 

LEEDEX VIDEO 100 * MONTHLY * CENTRONICS 737 
12" Black & White $119 SPECIALS cableexi. $737 

LIST 
PRICE 

32K Double Density 299 
64K Double Density 3f 5 
64K Quad. Density 95 

OUR PRICE CALL aé J , !tit) 411.1 t 1 r 1 :14 

. ill) 
, 

11 1, .1 J J 1 

MEMBER BETTER BUSINESS BUREAU 
.> aoiR wixloeswl.iiimiu rlriülMiWiiae.r . wa 

LARGE STOCK OF SOFTWARE & ACCESSORIES 

TO ORDER. Phone orders invited using Visa. Mastercard. 
or bank wire transfers, Visa & MC credit card service charge 
of °i°. Mail orders may send charge card number (include 
expiration date). cashiers check, money order. or personal 
check (allow 10 business days for checks to clear). Please 
include phone number. Include 3% (55.00 minimum) 
shipping, handling, and insurance in USA. Shipments 

(714) 579 -0330 MAIL TO: 

within Calif. add 6% sales Tax. Foreign orders include 1 °b 

handling - shipped freight collect. Foreign orders over 
51000 allow 6 weeks extra and include 525 license fee. 
All equipment is in factory cartons with the manufactures 
warranty Equipment is subject to price change and 
availability. We ship the same day on most orders. No 
C.O.D.s or P.O.s accepted. Retail store prices differ 
from mail order prices. 

1251 BROADWAY, EL CAJON, CA. 92021 

AUTHORIZED 
APPLE 

SALES 8 
SERVICE 

DIV OF 
COMPUTER 

METRICS 
INC. 



DISK with CONTROLLER 

NEW DOS 3.3 $535 
without ... $446 
Nearly Everything 
tor Apple 

nPP1e. ][ 
16k computer 

1099 

444 

WE WILL BEAT 
ANY ADVERTISED PRICES 

ON MOST ITEMS IF MERCHANDISE 
IN STOCK 

APPLE II 48K 

$1199 

APPLE SOFTWARE 

ALS Smarterm 324 DOS 3.3 Upgrade 49 

Adventure by Microsoft 29 Dow Jones Portfolio Evaluator 45 

Apple Bowl 19 Fastgammon 23 

Apple Stellar Invaders 19 Forth II by Softape 45 
Assembler /Disassembler 69 Fortran for Language Sys 159 
Applebug Debugger 29 Head -on 25 
AppleGraph & Plot Sys. 59 Integer Basic Cassette Demos 29 
Applepost Mailing List Sys 44 Lazer Systems Lower Case + Plus 59 
Applesoft Cassette Demos 29 Microsoft 16K Ramcard 179 
Applesoft Util. Prog. - Hayden 29 PASCAL Language Sys 459 
Applewriter Word Processor 65 Sargon Il Chess Game disk 34 
Asteroids in Space 19 Shell Games 29 
Autostart ROM Pkg 59 Single Disk Copy Routines 35 
Battleship Commander 19 Space Invader 25 
Bill Budges Space Game Album 39 Star Cruiser 24 
Bill Budges 3 -D Graphics /Tool 39 Stellar Trek 23 
Bill Budges Trilogy of Games 29 Sub -Logic FS -1 Flt. Sim. /disk 34 
Cashier Retail Mgmt. Sys. 199 Tax Planner 99 
Checkbook Cassette 19 The Correspondent 35 
Contrib. Vols. 1 -5 w /man. 29 Tranquility Base 24 
Controller Bus. Pkg. 514 Visicalc by Personal Sftwe. 119 
Cosmos Mission /Disk 25 Complete Peachtree Business 
CCA Data Mgmt. Sftwe. 84 Package for Apple 
3 -D Animation Pack 55 
Desktop Plan Sftwe. 79 
DOS Tool Kit 65 AND MUCH MORE . 

AUTHORIZED 
APPLE 

SALES & 
SERVICE 

CALL 1- 800 - 854 -2833 
PHONE ORDERS 
MON. - SAT. 8 to 6 P.S.T. 
Circle 57 on inquiry card. 

APPLE COMPUTER 
INTERFACE CARDS 

HiSpeed Serial Int. Cd. 155 

Applesoft II Firmware Cd. 149 
Centronics Interface Cd. 179 
Apple Clock /Calendar Cd. 

by Mtn. Comp 225 
Comm. Cd. & DB25 Cable 179 
Integer Basic Firmware Cd 149 
Parallel Printer Cd 139 
CCS Parallel Print Cd. 7720A 155 
ROMPLUS w /keyboard filter 165 
ROMPLUS (keyboard filter extra) 159 
SSM AIO Serial /Parallel I/O 

Assembled & Tested 189 
Serial Interface Cd. 139 
CCS Asynchronous 7710A 139 

ACCESSORIES 

Apple Joystick 47 
ABT Numer. Input Keyboard A or B 114 
A/D D/A Board by Mtn. Comp. 319 
Arith. Processor 7811 A or B 339 
Clear Cover for Apple Computer 25 
COPYROM by Mtn. Comp. 51 

Corvus 10MByte Disk w /pwr. supp. 4395 
Dan Paymar L.C. Kit 1 or 2 59 
Extender Board 27 
GPIB by CCS model 7490A 259 
Graphics Input Tablet 649 
Hayes Micromodem' 319 
Introl X -10 Remote Control Sys. 239 
Intro) X -10 Controller Only 169 
M &R Sup -R -Term 80 column board 329 
Microsoft Z -80 Soft Card 295 
Novation Cat Modem 159 
Programmable Timer CCS 7440A 159 
Prototyping Hobby Card 22 
ROMWRITER by Mtn. Comp. 149 
Speechlink 2000/64 Word Vocab. 215 
SuperTalker Speech Synthesizer 239 
Symtec Light Pen 214 
Versa -Writer Digitizer 

Drawing System 209 
Videx Videoterm 319 

DIV OF 
COMPUTER 

METRICS 
INC 



CASSETTE 
PRESENT 

NO 

ERROR EXIT 

END 
OF TAPE 

p 

NO 

ERROR EXIT 

START 
TRANSPORT 

WAIT FOR 
CHANGE IN TAPE 
OUTPUT DATA 

ta7 

START TIMER 

STORE DATA 
IN BUFFER 

NO BUFFER 
FULL 

p 

YES DATA 
BYTE 

READY 
a 

YES 

SKIP TO IRG 

NO 

YES 

ERROR EXIT 

YES 

NO 
(ERROR 

EXIT ) 
EMPTY BUFFER 

YES 
EXIT 

ERROR EXIT 

BUFFER 
EMPTY 

a 

NO 

Figure 8: Flowchart of the READ command sequence. 

Text continued from page 82: 

used to signal both the initial cell 
transition and the mid -cell transition, 
generating an internal interrupt every 
208 µs. Thus, a byte is written every 
sixteen timer interrupts, or 3.3 ms. If 
nothing unusual happens during the 
operation, it returns a Good - 
Completion result code (hexadecimal 
00) to the host. 

If an error occurs, the 8741A mini - 
cassette controller provides error 
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wrap -up facilities, protecting the in- 
formation on the tape from being cor- 
rupted. For example, if the clear 
leader of the tape is found during a 
write operation, the transport is 
halted immediately. Another error 
results from the processor being late 
in supplying data to the controller, 
causing a data- underrun error and 
aborting the data transfer. A 450 ms 
IRG is then written onto the tape 
before the transport is halted. 

TRANSFER DATA 
FROM BUFFER 
TO DB BOUT 

READ Command 
The READ command provides er- 

ror checking similar to the WRITE 
command. Once the READ command 
is issued by the microprocessor, the 
controller checks for cassette presence 
and starts the transport. The data 
output from the transport is then ex- 
amined and decoded continuously. 
This function is shown in the 
flowcharts of figures 8 and 9. The 
first character must be a Sync, or the 



Iatroducíng 
quality print at matrix speed. 

For only $1295: 

Until now, word processing output 
was a slow, expensive proposition. You 
could pay thousands for a slow, letter - 
quality character printer. Or give up 
print quality for matrix speed and price. 

But that was before Paper Tiger" 460 
offered you a better choice. 

The new Paper Tiger 460 is the first 
matrix printer with high -density dot 
matrix characters plus high speed. At a 

low price. 
The secret? A unique nine -wire, stag- 

gered matrix head provides overlap- 
ping dots in both horizontal and 
vertical planes. The result is 

dense, high -quality characters 
you'll be proud to show off. 

What's more, Paper Tiger 460 
gives you a combination of fea- 
tures simply not available on any 
other printer; at any price. Like 
bi- directional, logic- seeking print- 
ing at speeds in excess of 150 
characters per second. Micro- Ism 
processor electronics, with built -in diag- 
nostics and self -test. Proportional spacing. 
Automatic text justification. DotPlot`" high 

And its simple, chassis -mounted 
cartridge ribbon lasts up to four times 
longer than cassette or spool ribbons. 

Paper Tiger 460 is the one printer 
that gives your Applet TRS- 80, 4or 

other small business computer both 
data processing and word process- 

ing output. At a price you can afford. 
Get your paws on Paper 

Tiger 460, and join the tens of 
thousands of satisfied Integral 

Data Systems users. For the 
name of the Paper Tiger dealer 

nearest you. Call us toll -free: 
800- 258 -1386. (In New Hamp- 

shire, Alaska, and Hawaii, call 
(603) 673 -9100.) Or, write for 

complete specifications. Integral 
Data Systems Inc., Milford, 
New Hampshire 03055. 

Integral Data Systems stands re 
performance printers ideally s 
printer, the IDS 460, offers feat 

Automatic proportional spacing 
processing systems, plus the cad 
resolution of 84 by 84 dots per 

Paper Tiger 460 Print Sample 

resolution graphics option. RS232 and paral- 
lel interfaces. And more. 

But its most important feature is high relia- 
bility. Paper Tiger 460 is designed to be 
tough and dependable. It has rugged, 
stepper -motor head and paper drives. 
A new rugged ballistic -type print head. 

Circle 58 on inquiry card. 

4 Integral Data Systems, Inc. 

*Suggested single -unit U.S. retail price. 
t Apple is a trademark of Apple Computer Inc. 
#TRS -80 is a trademark of Radio Shack, a division of Tandy Corp. 



 

MODEL III 
DRIVES 

Save up to 34°ío compared to Radio Shack 
Now, add mini -disk drives to your TRS -80 
Model III'" and get FREE INSTALLATION. 

Fully compatible with Radio Shack's 
operating system TRSDOS. 

One, two, three, four drive configurations 
134K to over 1 Meg of storage 
40 track and 80 track available 
90 day warranty, 100% parts and labor 
Extended warranty available 

Complete upgrade includes one mini -disk 
drive, power supply, controller, and 
mounting hardware. IMMEDIATE 
DELIVERY. 

OUR RADIO 
PRICE SHACK SAVINGS 

Complete one 
drive kit $599. $849. 29% 

Additional 
internal drive 265. 399. 34% 

External drive 340. 499. 32% 
80 track drives 

(incl. patch) add 250.eä N/A 
16K memory 

(required to 
use drives) 49. 119. 59% 

Model III 32K w/ 
VR Data Drives 1812 2380, 24% 

Add -on 
SuperBrain 

Drives 
AVAILABLE ONLY FROM VR DATA! 

Increase the storage capacity of your 
SuperBrain'" to 700K with two extra 40 

track drives. or over I Meg with OD drives 
Fully compatible with SuperBrain 
operating system 
Fully compatible with all SuperBrain 
drives 
Easy plug -in installation 
Includes patch program 
90 day warranty, 100% parts and labor 
Extended warranty available 

Complete two drive kit 
(incls. cable and patch) 789 

OD drives 1339 
It two extra drives aren't enough try our 
6.3 Meg Winchester Assembly 

(complete with software patch) $3495 

SuperBrain 
Parallel Printer 

Port 
Available only from VR Data! 

Now, you can add a parallel printer port to 
your SuperBrain and use Centronics - 
compatible parallel printers. 

designed exclusively for the SuperBrain 
by VR Data 
easy. plug -in installation 
90 day warranty, 100% parts & labor 
complete $99.95 

VR Data, a manufacturer of innovative 
computer products, is known world -wide 
for quality, dependability and prompt, 
personal service since 1972. 

To order call toll free (800) 345 -8102, 
or (215) 461 -5300 in PA. 

col 
777 Henderson Blvd. 

Folcroft, PA 19032 
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( RD INT 

STORE DATA 
OUTPUT BIT 
IN REGISTER 

RELOAD AND 
START TIMER 

EXIT 

Figure 9: Flowchart of the READ interrupt 
routine. 

controller will abort the read opera- 
tion, return a Bad -First -Sync result 
code (hexadecimal 42), and advance 
to the next IRG of the tape. If the 
Sync character is correct, succeeding 
characters are read into an internal 
30- character FIFO (first -in, first -out) 
buffer, allowing the processor over 99 
ms of service latency before a data - 
overrun condition occurs. Whenever 
the DBBOUT register is empty, data 
is transferred to it from the FIFO buf- 
fer. This continues until an IRG is en- 
countered, at which point the 
transport is stopped. The controller 
then tests the last character. If it is a 
Sync, the controller compares the ac- 

SK I P 

GET BLKCNT 

YES 

SELECT FORWARD 
AND 
START TRANSPORT 

SELECT 
3 IPS 
SPEED 

SELECT 
5 IPS 
SPEED 

SKIP A BLOCK 

DECREMENT 
BL KC NT 

NO 

STOP 
TRANSPORT 

EXIT 

NO 

SELECT REWIND 
AND 
START TRANSPORT 

YES 

STOP TRANSPORT 

ERROR EXIT 

Figure 10: Flowchart of the SKIP command sequence. 
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SKIP A BLOCK 
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Meet with 
Introducing the remarkable 132- column 

Paper Tiger' 560. The first full -width matrix 
printer to give you fully formed characters 
for a low $1695.* 

The new 560 features a staggered nine - 
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi- directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 
presents a breakthrough in matrix printin 
ering the user excellent print quality witl 
ce of a matrix printer. Employing a uniq 
red column" head manufactured by Integr 

creates high quality printouts by overlal 
Paper Tiger 560 Print Sample 

as spool and cassette ribbons, separate 
heavy -duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto- 
matic text justification, print formats to 220 

columns, parallel and serial interfaces, self - 
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,' our high - 
resolution raster graphics package, is stan- 
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business -sized Paper Tiger' 560. 

It's a Tiger you can count on. 
Call TOLL FREE 800 -258 -1386 (In New 

Hampshire, Alaska and Hawaii, call 
603 -673 -9100.) Or write: Integral Data 
Systems, Inc., Milford, NH 03055. 

L,;. ,;xz-...+ v.?,áti 

Tiger 560 
j'IntegraI Data Systems, Inc. 

Circle 59 on inquiry card. *Suggested U.S. retail price. 



Figure 11: Flowchart of the REWIND 
command sequence. 

cumulated internal checksum to the 
block's checksum, the last character 
of the block. If they match, a Good - 
Completion result code (hexadecimal 
00) is returned to the host. Otherwise, 
the appropriate error -result code is 
returned (ie: Bad Sync2 or Checksum 
error). The READ command also 
checks continuously for the End -of- 
Tape (EOT) clear leader and returns 
the appropriate error code if it is 
found before the read operation is 
complete. 

SKIP Command 
The SKIP command (see figure 10) 

allows the host to skip up to 127 
blocks forward or backward. Im- 
mediately following the command 
byte, the controller expects an 8 -bit 
signed- magnitude byte specifying the 
number of blocks to skip. The most 
significant bit of this byte selects the 
direction of the skip (0= forward, 
1= reverse). SKIP provides two 
search speeds in the forward direc- 
tion. If the number of blocks to skip is 
greater than 8, the controller uses fast 
forward (5 ips) until it is within 8 
blocks of the desired location, then 

switches to the normal read speed of 
3 ips to allow accurate placement of 
the tape. 

The reverse SKIP uses only the re- 
wind speed (15 ips). Like the READ 
and WRITE commands, SKIP also 
checks for EOT and Beginning -of- 
Tape (BOT) depending upon the 
tape's direction, returning an error 
code if either is encountered before 
the specified number of blocks have 
been skipped. 

REWIND Command 
The REWIND command routine, 

figure 11, sets the transport to fast re- 
wind of 15 ips and waits until the 
clear -leader status input of the 
transport is active for more than 
50 ms. (There is a hole at each end of 
the tape. It is guaranteed not to cause 
the clear -leader input to be active for 
more than 50 ms.) Once the clear 
leader is found, the CM -600 is 
stopped and a Good -Completion 
result code is loaded into DBBOUT. 

ABORT Command 
The final command, ABORT, is 

not a stand -alone command like the 

From Ballet on Broadway 
to Billiards in Dallas .. . 

. . people are finding unique ways to use the Powerful SciTronics REMOTE CONTROLLER 

Whether it's the intricate lighting for a Broadway Ballet or the sim- 
ple remote lighting of pool tables in a Dallas billiards hall, people 
are finding out SciTronics Remote Controller can meet their needs. 

S -100 CONTROLLER BOARD $159. 
S -100 REAL TIME CLOCK BOARD $159. 
ENCASED CONTROLLER $184. 

(TRS -80, Apple II etc.) 

ENCASED CONTROLLER & REAL 

TIME CLOCK (TRS -80, Apple II etc) $269. 
APPLE Il CLOCK BOARD $129. 

Send check SciTronics Inc. 
or money 

order to: 
523 S. Clewell St., P.O. Box 5344 
Bethlehem, PA 18015 
(215) 868 -7220 

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

Here's Why: 

O Controls 256 BSR remote switches -not just 16 

© Hardware driven -requires minimum software 

O No ultrasonic link- prevents erratic operation 

No BSR command module necessary 0 

Real Time Clock gives Remote Controller an added dimension! 
Real Time Clocks are now available to make your remote controller even more 
powerful. The RTC feature allows for energy consumption scheduling, event 
scheduling and much more. Your imagination is your only limitation when it comes 
to the ways which this RC /RTC combination can be used. 

Real Time Clocks feature: 

0 Lithium battery back -up 

2 Crystal controlled accuracy (.002 %) 

a Clock generates interrupts (seconds, minutes, hours) for foreground /background operation 
ia Complete software in BASIC to Set and Read clock 

90 April 1981 © BYTE Publications Inc Circle 60 on inquiry card. 



Big Savings for SS -50 Bus Computerists 
LFD- 400TMini -Disk System 

$459.95 
The choice of knowledgeable 680X computerists 
since 1977 Proven clock -data separation circuitry 
and other superior design features Reliable hard - 
sector diskette formatting Stores up to 102 Kbytes of 
formatted data on 40 tracks Comes complete with 

4-drive controller, drive assembly, 6800 or 6809 ROM 
disk operating system, interconnecting cable and compre- Save hensive users manual Add -on drives cost only $399.95 

each. Circle 363 

$140 REGULAR $599.95 

SBC /9`Single -Board Computer 

$139.95 -_' T=`' L - - < jÏ 

A computer or a fully compatible SS- g 
50 bus MPU card Interchangeable 
6802 or 6809 processor Extendable ----- 
1 -Kbyte ROM monitor Parallel and ----- -- ---- -- cr-i 

. 

serial I/O ports - selectable, full -range bit rate 
generator tor serial U0 Extendable addressing 
On -card 1 -Kbyte RAM Provision for additional Save EPROM On -card voltage regulator circuits Circle 364 

REGULAR $199.95 $60! 
6809 MPU Upgrade Adapter 

j_ s 
$39.95 

`: t 1 t,, Upgrades 6800 MPU cards to 6809 pro- 
! cessing power Configured for SWTP MP- 

- A2 MPU card but may be used with other 
"- _ MPUs Plug -in installation requires no trace 

cutting or soldering - easy to restore MPU to 
original configuration Assembled and tested In- 
dudes user instructions 6809 ROM operating system, 

SavePSYMON /A2, for use with the 6809 MPU Adapter - 
$69.95. Circle 366 

$301 REGULAR $69.95 

The ELECTRIC WINDOW' 

$169.95 
Memory- mapped instant display updating 
Software -defined display formats Expand- 
able 128- symbol character generator - 
characters are fully formed and feature true 
baseline descenders On -card display RAM 
can be remapped Video output can be composite 
or separate sync -video Voltage regulation circuitry 
included on card. For an application review of the 
ELECTRIC WINDOW see Peter Stork's comments 
on page 87 of the January 1981 issue of Kilobaudi 
MICROCOMPUTING. circle 366 

REGULAR $249.95 

l 

Save 
$80! 

Percom Price -Slashing, 
Profit -Zapping 

Fifth Anniversary Sale! 
After five years of solid accomplishments, it's time to celebrate. So we've 
slashed prices for a gigantic 5th anniversary sale. Now, for a limited time, 
you can get Percom design and Percom quality at enormous savings. But 
don't wait. Sale ends April 30th and quantities are limited to stock on hand. 

Save $100.00 on fully assembled, tested and 
burned -in RAM cards! Hurry, regular prices in 
effect after April 30th. 

These RAM cards feature 1 -Mbyte extended addressing; buffered 
data, address and control lines; and, on -card voltage regulation. 
Cards are fully tested and burned -in. User manuals include 6800 & 

6809 diagnostic memory test programs. 

M24SS 24 -Kbyte STATIC RAM CARD 

$399.95 REGULAR $499.95 

Memory is organized as three independent 8- 
Kbyte blocks. Each block may be located at any 

8 -Kbyte boundary of a 64 -Kbyte address space Also 

Save 

$100! 

available in 8- and 16 -Kbyte versions at regular prices. 8 -Kbyte RAM expansion 
kit includes extra RAM chip, plus sockets and other parts. Kit price is $139.95. 
Uses 2114L RAM chip. Circle 367 

M48DSS 16 -Kbyte DYNAMIC RAM CARD 

$399.95 REGULAR $499.95 

Expandable (o 48 Kbyle Memory is organized as three 

independent 16 -Kbyte blocks. Each block may be 

located in any of the four 16 -Kbyte zones of a 64 -Kbyte address space 

Special "map -out" strapping can be used to depose any 8 -Kbyte block 
from upper 32 -Kbyte memory Uses type 4116 RAM chips 16 -Kbyte 

RAM expansion kit includes extra RAM chip, plus sockets and other parts. 

Kit price is $99.95. Circle 368 

Save 

$100! 

Watch for the COLORAMA -50'! 
This soon- to -be- announced color VDG card for the SS -50 bus features 
eleven colorful display formats in 2 to 8 colors, plus 2 -color alpha - 
numerics: full graphic resolutions from 64X64 pixels to 256X192 
pixels; memory- mapped instant display control; low -cost modulator 
option for TV interface; 1 -Mbyte extended addressing; cassette I/O 
option; and, operating software. Introductory price is only $219.95. 

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

12141272 3421 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
PRICES DO NOT INCLUDE SHIPPING AND HANDLING. 

Nobody supports the SS -50 bus like Percorl, 
Our field- proven software for 680X computers includes monitors, 
operating systems, drivers, editors, assemblers, debuggers and high - 
level languages like Super BASIC - our popular extended disk BASIC 
interpreter. 
Some of the other hardware products available include versatile proto- 
typing cards in both 30- and 50 -pin versions, extendable 50 -pin 
motherboards and 30 -pin I/O card motherboards. Function cards, 
prototyping cards and motherboards are optionally available with gold - 
plated bus connectors. Also, most function cards are available in 86- 
pin, EXORciser bus compatible versions. 

Quality Percom products are available at Percom dealers nation- 
wide. Call toll -free, 1. 800. 527.1592, for the address of 
your nearest dealer, or to order direct from Percom. 

COLORAMA50. ELECTRIC WINDOW. LFD 400. PSYMON and SBC 9 are trademarks of Percom Data Company. Inc EXORciser is a trademark of Motorola Corporation 



others. Instead, the ABORT function 
is part of each of the other com- 
mands, allowing the microcomputer 
to abort the current operation. If a 
command is found in DBBIN register 
during the operation of one of the 

other commands, the command is 
compared to the ABORT command 
code. If it matches, the routine in ex- 
ecution is terminated. The Abort - 
Complete result code is then placed in 
DBBOUT to acknowledge the abort. 

Command 
Hexadecimal 

Representation Result -Codes Returned 
Hexadecimal 

Representation 

READ 01 Good -Completion 00 
Buffer Overrun Error 41 
Bad Sync1 Error 42 
Bad Sync2 Error 43 
Checksum Error 44 
Command Error 45 
End -of -Tape Error 46 

REWIND 04 Good- Completion 00 
SKIP 03 Good -Completion 00 

End -of -Tape Error 47 
Beginning -of -Tape Error 48 

WRITE 02 Good -Completion 00 
Buffer Underrun Error 81 
Command Error 82 
End -of -Tape Error 83 

Table 1: Commands issued by the host processor and possible resultant codes 
returned to it when the EPROM in the 8741A is programmed with the software de- 
scribed in this article. 

The aborted routine will, however, 
exit gracefully. An aborted READ or 
SKIP advances to the next IRG before 
terminating. An aborted WRITE 
command will record an IRG before 
terminating execution. This protec- 
tion helps insure the integrity of data 
stored on the minicassette tape. 

Conclusion 
This application illustrates how the 

8741A device can provide intelligent 
peripheral interfaces between a com- 
puter and a peripheral device such as 
the CM -600 Mini -Dek transport. This 
benefits the microprocessor system 
by divorcing it from the close 
management required by the periph- 
eral. It interfaces to the 8741A con- 
troller producing a high -level I/O in- 
terface. The 8741A provides all the 
low -level peripheral- control func- 
tions. Another benefit of this task 
modularity is that it allows the soft- 
ware to be modified and upgraded 
without affecting the computer 
system software. In fact, the 8741A 
software could be adapted to control 
other cassette transports without af- 
fecting the microprocessor. 

Omikron's Mapper + NEWDOS/80 
8" Drives for the TRS-80 

NEWDOS/80 is Apparat's latest upgrade to 
NEWDOS. Features include variable length 
records, chaining, and drivers specifically con- 
figured for Omikron's MAPPER II. $150. 

MAPPER II adapts the TRS -80 to run both 5" 
and 8" drives. With NEWDOS /80, storage is 
increased to 300K per 8" drive. $99plus$50 
per cable connector. 

MAPPER I adapts the TRS -80 to run the vast 
library of CP /M software as well as the TRS -80 
software. All Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP /M soft- 
ware is compatible with the CP /M for the Model 
1l. With MAPPER II and 8" drives, the Model 
I becomes disk compatible with the Model II. 

Standard features include lower case support, 
serial and parallel printer drivers, and an ad- 
dressable cursor. MAPPER I is supplied with 
complete utilities including a memory test, a 
disk test, a copy program, and a proprietary 
program for converting TRS -DOS files to CP /M 
files. $199. 

WORD PROCESSING- MAPPER I supports 
professional word processors like the Magic 
Wand and Word Star (see reviews in June 80 
Kilobaud). Omikron's implementation includes 
a blinking cursor, auto repeat, shift lock, de- 
bouncing, and an input buffer that eliminates 
missed characters. Magic Wand super discount 
price $299. 

FIELD PROVEN DESIGNS -After one year of 
MAPPER production, Omikron has established 
an impeccable reputation for reliability, integrity, 
and user support. Omikron's customers include 
the US Government, major corporations, uni- 
versities, medical doctors, and professionals in 
all fields. 

SYSTEMS -Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call for prices and delivery. 

FOREIGN ORDERS must include full payment in 
US funds plus $25 for air shipping and handling. 

See review in July 80 BYTE By Jerry Pournelle. 

CRIEW OM 1 KRON Products that set Precedents. 
1127 Hearst St Berkeley, CA 94702 (415) 845-8013 

Circle 62 on inquiry card. 
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¿(rYflPUTER WAREHOUSE 
CALL TOLL FREE 1-800 -5281054 

ATARI 
Special 32K 800 System 

800 w/32K, recorder 
star raiders, joystick $970 

800 (16K) $770 
400 Call 
810 Disk Drive Call 
825 Printer S710 
850 Interface $155 
410 Recorder S70 
830 Modern $140 
Star Raiders S 45 

16K Memory S 90 
Software From S 10 

MODEMS 
Lexicon 

LEX -I I $115 
Novation 

CAT 5155 
D -CAT S155 

SOFTWARE 
Centa Systems 

CBASIC Call 
CP /M Call 

VIDEO TERMINALS 
Soroc 

10 120 . Call 
IQ135 Call 
IQ 140 Call 

Televideo 
912 B $699 
912 C $699 
920 B S749 
920 C $749 
950 Call 

Zenith - Z - 19 $789 
PRINTERS 
Centronics 

737 Serial Call 
737 Parallel Call 

Citoh Call 
Diablo Call 
Epson 

MX -80 Call 
MX -70 Call 

MPI -88G Call 
NEC 

5510 S2672 
5520 $2955 

Okidata 
Microline 80 $420 
Microline 82 S620 
Microline 83 $923 

Qume 
5/45 RO S2684 
5/45 KSR $3081 
5/55 RO $2863 
5/55 KSR S3144 

Texas Instruments 
810 Basic $1516 
810 Loaded $1739 
820 KSR Basic $1732 
820 KSR Package S1916 

nluwivaunnunnnu uuunuunummuuïi' 

111111 111111 

Altos Call 
Dynabyte Call 
Northstar 

HRZ II -32K D (Assm) $2300 
HRZ II -32K Q (Assm) $2665 

Zenith 
Z -89 48K $2210 

DISKETTES 
Memorex 
BASF 
Scotch 

51/4-0, 10, 16 Sector 
8 " -0, 32 Sector 

Call 
Call 

(Qty 100) S250 
(Qty 100) S260 

We Buy and Sell Used Equipment 

Experienced 
Centronics 779.. $450 

Teletype Model 40 
(New) $2750 

Hazeltine 1510 .. $650 

Hazeltine 1420 .. $600 

Centronics 730.. $375 

Equipment 
Comprint 912 $275 

Atari 820 printer $400 
Soroc $500 
TI 810 Basic ... $1200 
Diablo, NEC, Qume 

from $2100 
Axiom 801 HS... $250 

MONITORS 
APF - 9" Monitor $115 
Sanyo - 9" Monitor S165 

COMPUTER 
UJAREHOUSE 

q =SSA 

2222 E. Indian School Rd. 
Phoenix, Arizona 85016 
(602) 954.6109 
1 800- 528 -1054 

Personal checks will delay shipping Iwo weeks Store Hours: Tues.- Friday 10-6 MST Saturday 10-5 MST 
Prices reflect 3% cash discount. Product shipped in factory cartons with manufactures 
warranty. Add 2 %, a minimum of $5, for shipping and handling. 
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Software Review 

A Reformatter for 
CP /M and IBM Floppy Disks 

John A Lehman, 716 Hutchins #2, Ann Arbor MI 48013 

In the "old" days of personal computing (ie: five years 
ago), the transfer of programs or data between large and 
small computers was not a major problem. You simply 
turned on the paper -tape punch in your Teletype ASR33 
terminal and listed the program on the source computer. 
You then took the paper tape to the second computer, in- 
serted it in the paper -tape reader, and read it in. This was 
slow, noisy, and did not encourage transfer of long pro- 
grams, which microprocessor -based computers didn't 
have enough memory to run anyway. 

The situation has changed quite a bit. Small computers 
are no longer mere experimenter's toys, but serious tools 
for science and business. Instead of being programmed 
only in machine language or BASIC, they are now pro- 
grammed in FORTRAN, Pascal, PL /I, COBOL, and 
many other popular high -level languages. The fact that 
small machines can now run the same programs as the 

Memory Boards for ATARITM 800 & 400 Computers 

Assembled and Tested Ready to plug in 
Completely Compatible One Year Warranty 

No Modifications necessary 

I6K $ 99.95 

16K with gold plated connector tabs 109.95 

32K with gold plated connector tabs 199.95 

Visa and Mastercard accepted Quality discounts available 
Dealer inquiries invited 

Anderson Peripherals, Inc. 
P.O. Box 629 

Richardson, Texas 75080 
214 -231 -6866 

TMATARI is trademark of Atari Corp. 
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larger ones has increased the demand for program trans- 
fer between machines. For example, it is not uncommon 
for me to take a 1000 -line FORTRAN program from a 
large timesharing system and run it (virtually unchanged) 
on my CP /M system. However, a program of that size is 
too large to dump to paper tape, even if any of the 
systems I use still had a Teletype terminal with a paper - 
tape reader. 

This is where Microtech Exports' Reformatter for flop- 
py disks comes in. IBM originally intended the floppy 
disk to be a replacement for punched -card data entry. 
The IBM 3740 Data -Entry System Basic Exchange Format 
(BEF) is a fixed -field, uncomplicated standard for data 
transfer between IBM equipment. Many machines that 
use floppy disks do not use BEF for normal use, because it 
is inefficient. However, almost all IBM equipment can 
use it to transfer files. Reformatter allows the transfer of 
data both ways between CP /M and BEF files. 

Reformatter is a useful product for anyone who wants 
to take programs developed on one system and run them 
on another. For example, I have put a number of pub- 
lished FORTRAN packages onto my CP /M system. Go- 
ing the other way, to avoid being charged for develop- 
ment time, I use my system to develop FORTRAN and 
PL/I programs to run on larger systems. 

Another group who will find Reformatter useful are 
people with access to large computers that have peri- 
pherals they would like to use on a smaller system. For 
example, my CP /M system has neither 9 -track magnetic 
tape nor a high -speed line printer, but I have access to an 
IBM Series /1 system that does. 

So much for the motivation for using the Reformatter 
package. How does it work? Surprisingly well. It allows 

At a Glance 

Name 
Reformatter 

Type 
Translates between 
CP /M and IBM Basic - 
Exchange- Format floppy 
disks. 

Manufacturer 
Microtech Exports 
912 Cowper St 
Palo Alto CA 94301 
(415) 324 -9114 

Price 
$195 

Format 
8 -inch floppy disk 

Computer 
Any CP /M system and 
any IBM system. Re- 
quires two 8 -inch disk 
drives. 

Audience 
Anyone with access to 
both CP /M and IBM 
systems. 

Circle 64 on inquiry card. -0 



datasouth announces... 
THE TOTAL PRINTER PACKAGE! 

...-m ...-...r o:.f- -._.--...W 1it.nC-«:: 

With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 

printer offers all the features you need...until now. 

The DS180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 

CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby- grade" printer, the DS180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing - Bidirectional, logic- seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. A 

9 -wire printhead life- tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 

Non -volatile Format Retention -a unique programming keypad 
featuring a non -volatile memory allows the user to configure the 
DS180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 

and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form. margins, baud 
rate, etc.... it's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility -The DS180 offers three interfaces 
including RS232, current loop and 8 -bit parallel. Baud rates from 
110 -9600 may be selected. A 1K buffer and X -on, X -off hand- 
shaking ensure optimum throughput. 

Forms Handling Flexibility - Adjustable tractors accommodate 
forms from 3 " -15 ". The adjustable head can print 6 -part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 

If you would like more information on how the DS180's low -cost 
total printer package can fill your application, give us a call at 

Datasouth. The DS180 is available for 30 -day delivery from our 

sales /service distributors throughout the U.S. 

data©aiRh 
computer corporation 

oaoin . 7n111c32_aann 



you to initialize Basic -Exchange- Format floppy disks, list 
their directories, change the file definitions, dump, dis- 
play, edit, or delete the files, and to transfer data to and 
from CP /M files. Automatic character -set conversion 
and proper handling of conversion between fixed- and 
variable- record formats can be used or disabled. All of 
these functions work well and rapidly. Reformatter can 
transfer a file between CP /M and BEF twice as fast as an 
IBM Series /1 can transfer that same file to hard disk. Its 
file -manipulation facilities are also considerably more 
flexible than are the IBM -supplied versions. 

Reformatter is also easy to use. It is menu driven, and 
entering a carriage return at any point backs you up one 
level in the menu. In terms of ease of use, it ranks in the 
top quarter of the CP /M software that I have used, and 
in the top 1 % of IBM software. 

In fact, any problems I had using this package stemmed 
from IBM's tendency to do things the hard way from the 
user's standpoint. With any IBM software that I have 
used, you are required to specify the size of a file at the 

time you create it. On the other hand, CP /M can dynam- 
ically expand a file; moreover, it uses variable -length 
records, as opposed to IBM's fixed -length. The result is 
that you must specify the size of the IBM file without 
knowing the size of the CP /M file. There are a number of 
ways around this. You can set up your IBM disks with 
only one file per disk, which is not as wasteful as it 
sounds, since a BEF disk holds about 50 K bytes of text or 
programs (each line takes a full 128 bytes). The second 
solution is to purposely create overlapping files, copy 
them, check the directory for the resulting sizes, and 
repeat the process again. Finally, you can write a pro- 
gram that counts the lines in a CP /M file and tells you 
how many tracks and sectors the IBM disk will require. 

In summary, if you have access to an IBM or an IBM - 
compatible computer system and you want your file- and 
data -transfer problems solved, Reformatter is probably 
what you've been looking for. 

If you have a TRS -80 or access to DEC machines, 
Microtech Exports has another version for you. 

When will the Personal Computer 
Explosion touch YOU? 

Are you prepared for the explosive . _ -,. 

transformation? Right in your own 
home? Electronic mail. Personalized 
investment analysis. Foreign language 
tutorial. Home energy management. 
Robots. Computer music. Secretarial ser- 
vice. Diet and menu planning. And more, 
more, more. 

on ComputingTM the new McGraw -Hill 
quarterly, prepares you for the enormous 
changes coming during the 1980's (Some are 
already here). onComputingTM explains in non- 
technical language what personal computers are, 
how they work, and how you can use them at 
home, for fun and profit. Don't let the personal 
computer explosion catch you off guard. Know 
what's happening and help make it happen! Prepare 
now for the exciting future with onComputingTM! 

Start your subscription today. 
Call Toll Free 800- 258 -5485 

f LL P1JAl I:ATiON 

GUIDE TO PERSONAL COMPUTING - 
- - 

GETTING STA ED 
Wtut You $.d A het It WI9 Cost 

EQUIPMENT RE IEWS 
T s,ao, App1s, r sax! PET 

a..a- Anther 
LL IEI2RY N 

W,111.q W1M A MWSrc puatrr_ 
11 6. BINARY ' ÇTJR ) 

711 

tiÌÌ 

ITEAST:n4: áatac-roh. 
tJ.nPUTT.T! au, ..o .HOEo>: T..E.,a, 
,,.........-,..,.._.:-.m. 

onCompattagTM Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 

DOMESTIC subscription rate: 
U.S. I yr. (4 issues) @ S8.50 Canada & Mexico, 1 yr (4 issues) @ S10.00 

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) 
Europe (and all other countries. except above). I yr. @ C12.00 - surface delivery. 

Bill Visa Bill Master Charge Bill me (North America only) 

Card Number Expiration 

Signature Name (please print) 

Street/Apartment Number 

City State/Province /Country Code 
Please allow 6-8 weeks for processing. 
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And in conclusion, 
I'll only use 

my exceptional powers 
for the good of mankind' 

"That's a vow all we Vector 3005s make. And it's not one 
we make lightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 5'/" floppy, and a 5%" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32 -bit error -correcting code -the first time 
sophisticated IBM -style technology has been available 
on a small business system.This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMORITE Ill and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili- 
ties as well as financial planning, forecasting and 
basic accounting. 
"And we're reliable. Our powers won't diminish, our abili- 

ties won't fade, and dedication to mankind won't weaken. 
"For more information and your nearest dealer, call 

Vector at 800 -423 -5857. In California, call 800 -382 -3367. 
Or write to them at 31364 Via Colinas, Westlake Village, 
CA 91362. 

"Thank you all for coming today. And I hope we'll have 
the chance to do business together in the future" 

VECTOR 
VECTOR GRAPHIC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 



Technical Forum 

MicroShakespeare Revisited 
or Kilobard 

Andrew Kalnik, 3201 Wamath Dr, Charlotte NC 28210 

William Shakespeare would have made a first -rate 
computer analyst. He had all the qualifications: superb 
powers of observation, capacity to deal with complex 
problems, imagination, and a fair ability to express 
himself. 

Looking at his writings, you can easily recognize the 
vocabulary of a systems consultant making his pitch to 
land an installation contract. Presented in a conference 
room against a backdrop of easel charts, with gold - 
stamped proposal binders on the broad walnut table, 
some of his phrases would be right in place: 

"...I'll teach you how to flow..." 
(The Tempest, Act II, scene i) 

"What is written shall be executed..." 
(Titus Andronicus, Act V, scene ii) 

"I will execute, and it shall go hard, 
but I will better the instruction..." 

(Merchant of Venice, Act III, scene i) 

"...Our interpreter does it well..." 
(All's Well That Ends Well, Act IV, scene iii) 

From other lines, you can feel the sympathy the Pro- 
grammer of Avon would give wretches like you and me 
sentenced to a debugging session: 

"0 hateful error, melancholy's child 
Why dost thou show to the apt thoughts of man 

The things that are not? O, error, soon conceived 
Thou never comest into a happy birth..." 
(Julius Caesar, Act V, scene iii) 

Here's another short quiz to test how well you can 
match Master Will's golden words against the shiny 
silicon jargon of our art. (Try your hand at the other quiz 
in the April 1980 BYTE, page 104.) What we've done is to 
make free translations from Shakespearean phrases into 
terms familiar in computing. 

Simply match the letter of the most pertinent modern 
phrase against the quotations. No prizes, just the satisfac- 
tion of puzzling out the answers. The answers and ratings 
are on page 184. [Editor's note: Each of the items I thru 
20 will match to one of the answers "a" thru "t, " so read 
through all the answers before you try to make a match. 
...GW] 

98 April 1981 © BYTE Publications Inc 

1. ( ) We'll evaluate 
your purpose, 
and put on a 
form... 

a. 

Troilus and 
Cressida, 
Act III, scene 

2. ( ) ...an adder did 
it... 

b. 

A Midsum- 
mer Night's 
Dream, 
III /ii 

3. ) That one error 
fills him with 
faults. 

c. 

Two 
Gentlemen 
of Verona, 
V /iv 

4. ( ) ...shall run in a 
new channel 
fair and 
evenly... 

d. 

I Henry IV, 
I/i 

5. ( ) ...unpleasantest 
words that ever 
blotted paper... 

e. 

The Merchant 
of Venice, 
III /ii 

6. ( ) ...inferreth 
arguments of 
mighty 
strength... 

f. 

III Henry VI, 
V /ii 

7. ( ) ...the minute of 
their plot is 
almost come... 

g. 

The Tempest, 
IV /i 

"And that 
crashed the 
whole 
program!" 

"We'll have 
the function 
graphed on 
screen in a 
few seconds." 

"I wish I could 
check the reg- 
ister flags." 

"There isn't 
much time to 
convert the 
analog readings 
between inter - 
rupts." 

"Put a scope on 
it to check 
those big 
input spikes." 

"With the new 
I/O board, it 
should just 
perk right 
along." 

"That frosts me 
-we're not get- 
ting any output 
from those 
ANDs." 



C aPascal 
EfficiencyNN'Portability 

Flexibility 8r-3trong Typing 

Now you don't have to compromise. 
Whitesmiths Ltd. now offers portable language development systems for four 
families of computers. Approximately one thousand installations use our 
software. 

We support complete versions of both C and Pascal, as compilers and cross - 
compilers. You get C automatically when you license Pascal, and you get 
native support with each cross -compiler. Test the software on your VAX 
before burning PROMs for your 68000 or 8080. 

Whitesmiths Ltd. offers a variety of licensing arrangements, the simplest 
being a binary license for use on a single CPU. The full source code is avail- 
able with internal documentation. Maintenance, training and sublicensing 
rights may also be obtained. 
Call or write for more information. 

Source 
Operating 
Systems 8080/Z80 

Target Machines 

LSI -11 /PDP -11 VAX -11 M68000 

8080/Z80 
CP / M 

C: $630 
Pascal: $880 

151 -11 / PDP -11: 

Idris, Unix, RT11, 
RSX -11 /M, 
RSTS /E, IAS 

C: $1130 
Pascal: $1380 

C: $630 
Pascal: $880 

* C: $1130 
Pascal: $1380 

VAX-11 

Un ix /V32 
VMS 

C: $1130 
Pascal: $1380 

* C: $630 
Pascal: $880 

C: $1130 
Pascal: $1380 

M68000 
VERSAdos 

* * * C: $630 
Pascal: $880 

Idris is a trademark of Whacv ut ha, Ltd. Unix is a trad mark of Ikll Laboratories CI`/ M t. a Trademark of Digital Rcoarch Company VMS, 
RSX11 /M, RSTS /E, LSI.I I, VAX, are trademarks of Digital Equipment Corpora VERSAdos is a trademark of Motorola Corporation 

Special Order 

Protect .your software 

hitesmiths, 
vestment. 

Ltd. 
P. O. Box 1132 Ansonia Station NewYork, N.Y. 10023 
(212) 799 -1200 
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Technical Forum, 

8. 

9. 

10. 

11. 

( ) 

( ) 

( ) 

( ) 

This fierce 
abridgement 
hath to it cir- 
cumstantial 
branches. 

Cymbeline, 
V/v 

h. "We regret to 
inform you that 
we can no 
longer supply 
replacement 
parts for your 
system." 

Look, what thy i. NOP 
memory cannot 
contain/ Com- 
mit to these 
waste blanks. 

Sonnet lxxvii 

...full char - 
actered, lasting 
memory... 

Sonnet cxxii 

...the very 
cipher of a 
function... 

Measure for 
Measure, 
II /ii 

j. "It was in ac- 
cumulator A." 

k. "Looks like 
you're getting 
a hard -copy 
memory 
dump." 

Save on Calculators 
Model Retad Ya,, Cost 
New Hp4ICV 2.2K bytes. 4 men. modules 

built-in. slanted keyboard 5725.00 5239.95 

System One. HP4I CV & Card Reader 49500 394.95 
System Two, HP4ICV -Lard Reader& Printer 840.00 669.95 
Card reader for41C /41CV 215.00 169.95 
Printer for 4lpCnceCV 

250.00 189.95 HP41C raw 
OuadRamtoupgradetheHP41Cto2.2K 

bytes leaving 3 pons... Plugs into the 41C 95.00 84.9e 
Optical Wand for 41C /41CV 125.00 109.95 
Memory Modules for 41C/4ICV 39.50 27.95 
HP-34C Scientific 150.00 119.95 
NP38C Bus /R .E 150.00 119.95 
HP-33C Scientific 93.00 78.95 
HP-32E Adv Snenubc 55.00 49.95 
HP-37E Bus Cale. 75.00 63.95 
HP.67 Programmable So. 375.00 299.95 
HP.97 Prog. Punter Sc,. 750.00 519.95 
HP -85 Computer 3250.0° 2495.00 
New HP -83 Computer, similar to HP.85 

n P 
HEWLETT 
PACKARD 
Olympic Sales is an 

HP franchised dealer. 

- .. . . , 
ll lolm 
Its ®1dak 

® g l 1140. thee tHTtl 

M ta 
1 In l UV ULU MI 

apes 
S ``4\o 

pe 

"C" stands for 
continuous memory 

One year guarantee 
by HP on all calcs. 
90 days on computers 
All units complete. 

without printer A cassette 2250.00 1795.00 -d 
Texas Instruments 
Ask about special rebate on some TI calculators and free software an TI-59. 

Speak and Read 74.95 
11.99/4 Computer Console $469.95 Speak and Math 67.95 
TI-59 19995 Language Tutor lSpeaksl 129.95 
Pt-SOC 89.95 Language Teacher 12.95 
TI-57 4995 Invest Analyst 48.95 
PC I00C 159.95 Bus Analyst II 4195 
TI-5230 porter (was 5195. I 189.95 TI Programmer 48.95 
TI-55 35.95 TI-5040 Punter 70.95 
T1.50 35.95 Ask about the new tine of TI plain paper 
Speak and Spell 58.95 punters at new low casts 

_ 
' 

- - - 

. r. r¡ 

SPECIALS Computers at unbeatable prices 

APPLE II and APPLE Ill 11"'" ̀ °"""" AppteIl 
Huge inventory of Apple II computers. Persorset c temaxs er 

32K48K. Disk drives, B0 

Tesas Instruments 4 
99/4 console computer 5469,, 

Atari 80016K computer console 759.95 

Atari TV Game 139.95 

Mattel Intelhus,an TV Game 229.95 
Mattel Race Horse Analyser 9995 
Sony Walkman TPS L2 169.95 

Centronics printer PI for Apple 
and Radio Shack computers 
Was 5495.0 199.95 

Craig Translatoo r M 100 99.95 

Victor Canon Sharp Casio and more. 

16K- monitors. 
column card. Dow Jones & Quote 
Reporter. 

_ PascabFortran -DOS 3.3. etc. You 
name it...wé re got it at super low 
prices. - 

Immediate delivery on Apple III coin- 
miters 9óK and 129K systems. Call us! 

SCM Typewriters 320 models Seiko watches Royal 

Prices f.o.b. L.A. Minimum freight 8 handling charge 
Goods subject to availability. We'll beat any advertised price 

5115. In CA, add 6 °, sales tax 
d competitor has goods on hand 

-8045 
-2153 CM 

inc. 
CA 90004. (213) 381 -3911 
739 -1100 Telex 67 -3477 

Call Mon-Sat 7AM-6PM 
VISA Outside CA. tall free 800-421 

Inside CA, tall free 800-252 

oL49mPlc.snLes comPAn9. 
216 South Orford Ave P.O. Boo 74545 Los Angeles, 

Order Desk (213) 739 -1130 Customer Service (213) 
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12. ( ) ...Would I were 
assured of my 
condition... 

1. 

King Lear, 
IV /vii 

13. ( ) ...Is it ended 
then...7 

m. 

Coriolanus, 
IV /iii 

14. ( ) ...The gates 
made fast! 

n. 

Brother, I like 
not this. 

III Henry VI, 
IV /vii 

15. ( ) O'erbearing 
interruption... 

o. 

King John, 
III/iv 

16. ( ) ...mark the high 
noises... 

p. 

King Lear, 
III /vi 

17. ( ) What should 
that alpha- 
betical position 
portend? 

q. 

Twelfth 
Night, 
II /v 

18. ( ) Thou hast 
caused printing 
to be used... 

r. 

III Henry VI, 
IV /ii 

19. ( ) What I can do 
can do no hurt 
to try... 

s. 

All's Well 
That Ends 
Well, 
II /i 

20. ( ) If it were done 
when 'tis done, 
then 'twere 
well/ It were 
done quickly... 

t. 

Macbeth, 
I /vii 

See answers on page 184. 

"If you have no 
more memory 
left, you store 
everything on 
a scratch disk." 

"Let's work up 
a high -level 
flowchart." 

'We can't be 
any worse off." 

"It seems you 
can call a 
macro that in- 
verts a 99 by 99 
matrix." 

"It's un- 
maskable." 

"That IF -THEN- 
ELSE decision 
sequence cut the 
program down 
by at least 
40 %." 

"Are we at step 
99997" 

"ROM with 
complete ASCII 
set." 

"Can you tell 
me what this 
string is doing 
in position 
FFCA7" 



Software Professionals 

At General Electric we're 
using computers in ways 
no one thought of before. 

If you are looking for exciting technical chal- 
lenges coupled with excellent growth oppor- 
tunities join General Electric's Space Sys- 
tems Division. Help us develop large scale, 
distributed, information processing systems 
requiring innovative design approaches. You 

will be working in the following Data Proces- 
sing Environments: 

3033 JES 2 
3081 ACF /NCP 
VAX 11/780 ADA BAS 
MVS 

Entry level and Sr. positions available for: 

MVS Systems Programmers 
Perform SYSGENs, maintain and tune 
MVS. Select and install program products. 
Develop MVS enhancements, H /W -S /W 
interfaces, and 3705 telecommunications ap- 
plications. 

Math Analysts 
Perform modeling for simulation of complex 
command and control systems. Solve opera- 
tional research problems and develop algori- 
thms in systems and vehicle flight dynamics 
and orbit mechanics. Develop computer pro- 
grams to generate study data to aid analysis 
and trade -offs. 

Computer Systems Architects 
Responsible for requirements analysis in the 
design of large scale Computer Systems to 
support on -line information management ap- 
plications. Duties include selection and speci- 
fications of: 

Computer Hardware 
Operating Systems 
Data Management Systems 
Telecommunications Systems 

Data Base Designers/ 
Administrators 
Perform data base design- administration and 
implementation tasks for large scale data 
systems using state -of- the -art data base man- 
agement tools. Analyze data base require- 
ments. Design and select file structures, access 
methods, and data management techniques. 
Install, maintain and tune vendor supplied 
Data Base Management packages. Provide 
Data Base support and technical interface 
for Data Base definition, design, query and 
update utilities. 

Data Base Analysts 
Responsible for data requirements analysis 
and subsequent selection of appropriate data 
management approaches including Data Base 
Management Systems evaluations. 

Programmer /Analysts 
Develop design approaches and implement 
state -of- the -art, high technology programs. 
Knowledge of structured implementation en- 
vironment with related documentations and 
design reviews a plus. 

For immediate consideration, please forward your resume 
indicating position of interest to: Mr. William E. Sarno, 
Dept. VF 31 -D, General Electric Space Systems Division, 
Valley Forge Space Center, Goddard Blvd., King of Prussia, 
PA 19406. 

Applying computers to make our most important product: Progress 

GENERAL ELECTRIC 
GE takes pride in being an equal opportunity employer, m/f 



Programming the Game of Go 

Go is a board game. Like chess, it is 
a game of pure skill; moreover, a con- 
siderable body of literature has been 
devoted to it. Go was invented in 
China around 2000 BC. Since its in- 
troduction into Japan around 700 
AD, it has flourished there to the ex- 
tent that the most accomplished 
masters of the game are now 
Japanese. However, the game has 
spread world -wide. In the United 
States, one can find Go clubs in the 
vicinity of large cities and univer- 
sities, and most large bookstores have 
at least one substantial book on the 
game. 

Go is played on a 19 by 19 square 
grid having black spots on nine in- 
tersections, as illustrated in figure 1. 
The traditional board, called a Go 
Ban, is a wooden block about 17 
inches square and several inches 
thick, with four short feet. It stands 
alone as a table at just the correct 
height for players sitting on floor 
cushions. 

One player has a supply of black 
stones; the other, white stones. The 
stones are disks about the same size as 
the grid spacing; they are approx- 
imately three -eighths of an inch thick 
in the middle and almost sharp 
around the edge. The black stones 
traditionally are made of slate, and 
the white stones of clam shell. 

Players move alternately, each 
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Jonathan K Millen 
661 Main St 

Concord MA 01742 

placing a stone on the point of in- 
tersection of a pair of grid lines. The 
object of the game is to enclose the 
most area, measured by the number 
of unoccupied points enclosed by 
stones of a given color. A point is 
enclosed by, say, black, if no path 
along the grid from the point runs in- 
to a white stone. Figure 2 shows some 
enclosed areas. Note that the edge of 
the board can form one boundary of 
an area. 

A player can increase his area by 
capturing the opponent's stones. 
Stones are captured a connected 
group at a time. A set of stones forms 
a connected group if there are paths 
along the grid from any stone to any 
other stone in the set, such that all 
points on the path are occupied by 
stones in the set. This criterion is easy 
to visualize because the stones, being 
as large as the grid spacing, actually 
touch along paths of connection. The 
phrase "connected group" also im- 
plies that the stones in the group are 
all of the same color, and that the 
group is not merely a part of some 
larger connected group. 

A group of stones is captured when 
it has no liberties. A liberty of a con- 
nected group is an unoccupied point 
adjacent (vertically or horizontally) 
to a stone in the group. If a group has 
just one liberty, the opponent may 
capture it by placing one of his stones 

on the liberty. The opponent then 
picks up the captured stones and 
keeps them as prisoners. At the end of 
the game, a player's point count of 
area is augmented by the number of 
prisoners he has captured. Figure 3 
shows a group having one liberty. 

The game ends when both players 
pass consecutively, because they both 
see no further advantage in playing 
more stones. Usually, when this hap- 
pens, there are white stones within 
areas enclosed by black, and vice ver- 
sa. These stones have been given up 
because the owner can predict that 
they will be captured. They are 
removed as prisoners at the end of the 
game before counting the score. 

The remaining rules are tech- 
nicalities. Two that have a significant 
effect on the game, concerning "ko" 
and "suicide," will be mentioned later 
on. The rest involve details of ending 
the game and scoring, and are rarely 
invoked. 

A Go- Playing Program 
A Go opponent, called Wally, was 

programmed on a KIM -1 within its 
approximately 1 K bytes of memory. 
Wally's algorithm is based on essen- 
tially two capabilities: finding the 
liberties of a connected group, and 
matching a few common patterns. 
Moves take less than a second. 

A 15 by 15 board was used because 

Circle 69 on inquiry card. 



Verbatim 
comments: 

tt Compared to the brands 
I've used before,Verbatim 
Datalifé'is the best yet! ff 

Sandy Tiedeman 
Las Vegas, NV 

ttNew Verbatim helped 
eliminate I O errors on 
my Apple.!, 

Richard Adams 
Ft. Walton Beach, FL 

ttI would prefer Verbatim 
Datalife over any brand I've 
ever used.!! 

Skip Pil tz 
Overland Park, KS 

tt My experience with 
Verbatim diskettes has been 
excellent. I've used several 
boxes over the past few 
months and they've all been 
error -free. ff 

Robert Roeder 
Las Vegas, NV 

ttMuch stronger, better 
centering. A definite im- 
provement.ff 

Leroy LaBalle 
Marrero, LA 

ttIt has worked perfectly 
everytime!!, 

Richard Ruth 
Shippensburg, PA 

tt I like the thicker pro- 
tective cover. ff 

David Hendei 
Lititz, PA 

ttGreat! I have had no 
problems!!! 

Timothy Roscoe 
Mechanicsburg, PA 

I'M I ,srbaiilli r ;rciw.ii.ili 
IlalalAr i a IraAlmnrk of \rrluiim 

tt So far my Verbatim disks 
have been performing flaw- 
lessly. Not always so with 
other disks, 

Chris Otis 
Hoffman Estates, IL 

tt Runs quieter in the disk 
drive.!! 

Richard Cannova 
Los Angeles, CA 

tt Verbatim disks are super. 
They're our standard for 
quality.!! 

Bob Mills 
Mission, KS 

tt Anything that prolongs the 
life of a diskette is a plus. 
Thank you Verbatim for an 
excellent improvement.!, 

Steve Toth 
Piscataway, NJ 

tt Of the 130 -plus Verbatim 
disks I have, I'm not aware 
of any problems. I'm sure 
the improvements will give 
your disks an even longer 
life.!! 

Gerald Jonas 
Warren, MI 

tt FANTASTIC. Not a single 
registration problem. Much 
more reliable than what I 
had been using.,, 

Gary Sandler 
Playa Del Rey, CA N 

ttVerbatim is much more 
reliable. I wouldn't trust 
anything else.!! 

Howard Chin 
Pomona, CA 

tt Thank you for the im- 
provements. Just another 
reason why I11 always use 
Verbatim,' 

James Hassler 
Cheyenne, WY 

We introduced Verbatim 
Datalife mere months ago. 
And it's already playing to 
rave reviews like these. 

But don't take anybody 
else's word for it. Try it your- 
self, and see if you don't 
agree it's the best media 
you've ever tried. For the 
name of your nearest 
Verbatim dealer, call (800) 
538 -1793, in California call 
(408) 737 -7771 collect. 

We play it back, Verbatim! 



 

Figure 1: The Go board. Players move alternately, placing stones on the points of in- 
tersection of the lines, rather than in the spaces. The nine dots are handicap -stone loca- 
tions. The line spacing is about 2.2 cm (seven- eighths of an inch). 

MARK GORDON 
COM PUTERS 

DIVISION OF MARK GORDON ASSOCIATES, INC. 
P.O. Box 77, Charlestown, MA 02129 (617) 491 -7505 

COMPUTERS 
Alan 800 W 16K 799.00 
4K Model III 599.00 
Model-1164K System 3499.00 
16K Model Ill 879.00 

DISK DRIVES 
40 Track 51/4 inch drive 314.00 
80 Track 51/4 544.00 
4 Disk Drive Cable 39.00 

PRINTERS 
Centronics 730 599.00 
Epson MX80B Call for price 
Epson MX70 Call for price 
Centronics 737 849.00 
Okidata Microline 83 999.00 
Okidata Microline 82 729.00 
Integral Data 440G 999.00 
NEC 5510 wtractor 2679.00 
Okidata Microline 80 499.00 
Diablo 630.. 2495.00 

MISC HARDWARE 
Expansion int TRS.80(Ok) 269.00 
Novation D -Cat Modem 166.00 
16K Memory Kit 41.99 
Leerier Monitor 119.00 
Lender 100G 139.00 
Printer Cable for above 49.00 
IS0.2 Isolator 54.00 
AC LINE FILTER 24.00 

STORAGE MEDIA 
Scotch -box 10.51/4 27.00 
Memorex -box 10.51/4 22.00 
Plastic Storage Box 5 00 

OPERATING SYSTEMS 
NEWDOS by APPARAT INC 49.00 
NEWDOS 4- by APPARAT INC 99.00 
MMS FORTH DISKETTE PRIMER 79.95 
NEWDOS 80 149.00 

DISKETTE TRS -80 
BUSINESS SOFTWARE FOR TRS -80 BY SBSG 

Free enhancements and upgrades to registered owners for the 
cost of media and mailing. 30 day free telephone support. User 
reference on request. 
Fully Interactive Accounting Package. General Ledger. Accounts 

Payable. Accounts Receivable and Payroll Report Generating 
Complete Package (requires 3 or 4 drives) 6475.00 
Individual Modules (requires 2 or 3 drives) 6125.00 

Inventory II (requires 2 or 3 doves) 599.00 
Mailing List Name & Address II (requires 2 drives) ... $129.00 
Intelligent Terminal System ST.80 III 5150.00 
The Electric Pencil front Michael Shrayer 6150.00 
File Management System 6 49.00 

FINE PRINT 

TRS -80 is a Tandy Corporation trademark. Use of above 
operating systems may require the use of Radio Shack TRS - 

DOS. Radio Shack equipment subject to the will and whim of 
Radio Shack. 

ORDERING INFORMATION 

We accept Visa and Mastercharge. We will ship C.O.D, cer- 
tified check, or money order only. There will be a 40 percent 
deposit on orders over 5300.00. Massachusetts residents 
add 5 percent sales tax. 

To order call toll-free 1. 800. 343.5206 
For information call 617-491-7505 

The Company cannot be liable for pictorial or 
typographical Inaccuracies. 

The above prices do not include shipping. 
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Figure 2: Enclosed areas. Points marked x 
are in areas enclosed by one player or the 
other. The figure shows five black points 
and eight white points. 

Figure 3: A black group with exactly one 
liberty, marked x. If it is white's turn, he 
can capture the black group by placing a 
stone at x and removing the black group 
as his prisoners. 

it was convenient for addressing 
reasons to represent it internally 
within a single 256 -byte page, using 
one byte per point. Although there 
would be room for a 16 by 16 board, 
a Go board ought to have a center 
point. Rows and columns were num- 
bered from 1 to F (in hexadecimal) so 
that the coordinates of a move could 
be entered on the KIM keyboard. 

When a move is entered, Wally 
responds with the coordinates of his 
move on the KIM display, and the 
complete board is also output on a 
video terminal. The display of a game 
in progress is shown in photo 1. 

Once the board representation and 
the input and output routines were set 
up, the first major component of the 
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Multi -User 
UniFLEX is the first full capability multi -user 
operating system available for microprocessors. 
Designed for the 6809 and 68000, it offers its 
users a very friendly computing environment. 
After a user logs-in' with his user name and 
password, any of the system programs may be 
run at will. One user may run the text editor 
while another runs BASIC and still another runs 
the C compiler. Each user operates in his own 
system environment, unaware of other user 
activity. The total number of users is only 
restricted by the resources and efficiency of the 
hardware in use. 

El* 
Multi- Tasking 

UniFLEX is a true multi- tasking operating system. 
Not only may several users run different 
programs, but one user may run several 
programs at a time. For example, a 
compilation of one file could be initiated while 
simultaneously making changes to another file 
using the text editor. New tasks are generated 
in the system by the 'fork' operation. Tasks may 
be run in the background or 'locked' in main 
memory to assist critical response times. Inter - 
task communication is also supported through 
the 'pipe' mechanism. 

Support 
The design of UniFLEX, with its hierarchical file 
system and device independent I /O, allows the 
creation of a variety of complex support 
programs. There is currently a wide variety of 
software available and under development. 
Included in this list is a Text Processing System 
for word processing functions, BASIC interpreter 
and precompiler for general programming and 
educational use, native C and Pascal 
compilers for more advanced programming, 
sort/merge for business applications, and a 
variety of debug packages. The standard 
system includes a text editor, assembler, and 
about forty utility programs. UniFLEX for 6809 is 
sold with a single CPU license and one years 
maintenance for $450.00. Additional yearly 
maintenance is available for $100.00. OEM 
licenses are also available. 

FLEX 
UniFLEX is offered for the advanced 
microprocessor systems. FLEX, the industry 
standard for 6800 and 6809 systems, is offered 
for smaller, single user systems. A full line of FLEX 
support software and OEM licenses are also 
available. 

Box 2570, West Lafayette, IN 47906 
(317) 463 -2502 Telex 276143 

"UniFLEX and FLEX are trademarks of Technical 
Systems Consultants, Inc. 



program to be written was the routine 
that walks through a connected group 
of stones, marking the members of 
the group, and both marking and 
counting its liberties. Called 
COUNT, this routine is a variety of 
the maze -search algorithm. It was 
programmed recursively in machine 
language. 

What COUNT does for each board 
location it looks at is based on the 
"invariant assertion" that any point it 
looks at is one of the following: 

a stone in the connected group 
a liberty of the connected group 
a stone of the other color adjacent 
to the connected group 

If it is looking at a stone in the 
group, it checks to see whether that 
stone has previously been marked. If 
not, it marks the stone and calls itself 
to repeat the same process, starting 
with each of the four locations north, 
east, south, and west of the present 
stone. 

Marking a stone or point, of 
course, means to set a particular bit in 
the byte corresponding to that point 
in the board representation. Other 
bits encode whether the point is 

el 1 2343478leeCeEF 
I 200 ..e. . . 

3 0000 .ee0e00 .. 
4 . e _ . . e e e e . . . 

5 
6 
7 e 0. 
S . . . . . . . e. . 

9 .. 0. 
A e 0 

B . . 0 . 0 . 

C . . . i . . . 

o 
E 
F 

Photo 1: A game in progress. Wally (the 
computer) is playing black, represented 
by the solid -looking crosshatches ( #). The 
author is playing white, represented by 
Os. The computer uses a 15 by 15 board; 
the points of play are indicated by 
periods. In this game, black was given a 
nine -stone handicap. 

occupied and, if so, by what color 
stone. 

If COUNT is looking at an unoc- 
cupied point, it marks the point as a 
liberty and increments the count of 
liberties, unless the point has already 
been marked and counted. 

If COUNT is looking at a stone of 
the other color, it does nothing, and 

just returns. 
If a stone is on the edge, or first 

line, of the board, then one (or, in a 
corner, two) of its neighbors will be 
off the board. If COUNT is called for 
an off -board location, it returns im- 
mediately. 

Note that, if COUNT starts on a 
stone and operates as described 
above, the recursive calls to COUNT 
will carry the center of attention all 
over the group and onto all neighbor- 
ing points. The invariant assertion is 
satisfied because COUNT progresses 
one step each time only from stones 
in the group, as sketched in figure 4. 

The algorithm for COUNT is 
specified concisely in listing 1 using a 
kind of "structured English." The rest 
of the Go- playing program will be 
specified similarly, as a collection of 
modules like COUNT. 

Recursion is not difficult to imple- 
ment; COUNT just calls itself with 
the usual jump -to- subroutine instruc- 
tion for each of the neighboring 
points. The current board location is 
in a register; it is saved on the KIM 
stack before it is replaced by the loca- 
tion of each neighboring point, and 
then restored upon return from each 
call. The size of the connected group 

THUNDERCLOCK PLUS CONTROL I YOUR APPLE II 

The THUNDERCLOCK PLUS is two peripheral systems on one card for your APPLE II OR II PLUS. An accurate, reliable, 
real -time clock /calendar and an interface for the popular BSR X -10 Home Control System. 
The THUNDERCLOCK clock /calendar makes accurate time and date available to your programs: month, date, day -of -week, 
hour, minute, and second, in any of four software selectable formats. On -board batteries keep your THUNDERCLOCK 
running when your APPLE II is turned off - for up to four years before battery replacement. 
On -card 1K firmware makes reading or setting the time easy from APPLESOFT or INTEGER 
BASIC, PASCAL, or assembly language programs. And it provides software selectable 
interrupts at any of three rates: 64, 256, or 2048 interrupts /second. 

THE PLUS 
Add THUNDERWARE'S X -10 ULTRASONIC INTERFACE OPTION to your 
THUNDERCLOCK and your programs can send all 22 BSR X -10 commands so you can 
remotely control lights and appliances. A full 128 dim /bright levels. And a powerful disk 
software package! The THUNDERWARE SCHEDULER software lets you create schedules to 
control lights, appliances, security systems, or almost any other electrical device. The software 
includes: SCUTIL- the SCHEDULER utility that lets you make or change a schedule, and SCHED- executes your schedules in 
real -time using the THUNDERCLOCK. SCHED runs in the 'background' so you can run other programs in the 'foreground'. 
The THUNDERCLOCK PLUS is a SYSTEM for your APPLE II. Supported by intelligent, easy to use firmware, a powerful 
software package, and good documentation! 
Available through your d ealer. Suggested retail prices: 

THUNDERCLOCK PLUS $139 

BSR X-10 is trademark of BSR (USA) LTD. 

APPLE II it a trademark of APPLE COMPUTER, INC 

Clock /calendar card with batteries and 
user's manual 
X -10 INTERFACE OPTION $49 
BSR X -10 Ultrasonic interface, disk with 
SCHEDULER SOFTWARE & demos, and 
user's manual 
PASCAL SOFTWARE $29 
Disk with PASCAL interface for clock and 
X -10 interface, and user's guide 

If your dealer doesn't carry the 
THUNDERCLOCK PLUS: 

ORDER TOLL FREE (VISA/MC) CALL: 
800- 227 -6204 EXT 307 (Outside California) 
800 -632 -2131 EXT 307 (California Only) 

OR WRITE TO: 

THUNDERWARE INCORPORATED 
MANUALS ONLY, each $5 P.O. Box 13322, Oakland, CA 94661 

California residents add 6% sales to 
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"1f your database system 
is so terrific, 

why doesn't the world 
beat a path to your door?" 

It is. 
And the way is paved by the 
MDBS product line: database 
management systems second 
to none. 
None. 
The reasons are as plentiful as 
our product features. Such as the 
most important of all: increased 
productivity - thanks to the 
successful management of 
peopleware, hardware and 
software. 
With MDBS database systems, 
you tailor the software to fit the 
organization easily: because our 
system is the most flexible 
around, offering speed; low cost 

going in; fast startup; less 
programmer time ... plus you can 
use it on a variety of hardware 
configurations using an even 
more extensive variety of 
languages. 
(One example: with MDBS you 
can transform a programming 
language from an ordinary file 
management system into a full 
fledged database system without 
missing a beat.) 
So, please take our invitation and 
give us a call, write or TWX. 
Instead of beating the bushes, 
beat the path ...to success. 

MDBS: We manage success. 
Micro Data Base Systems, Inc. /Box 248 /Lafayette, IN 47902 

(317) 448- 1616/TWX 810 3421881 

Circle 73 on inquiry card. BYTE April 1981 107 



is limited by the size of the stack; one 
byte of board location plus two bytes 
of return address are pushed for each 
call, and the calls are nested as the 
algorithm "walks" around the group. 
A 100 -byte stack can handle a 
33 -stone group. A group of that size 
would occur, if at all, only near the 
end of the game, when Wally's play 
deteriorates for other reasons 
anyway. 

Main Loop 
After COUNT was coded, a 

reasonable overall structure for a pro- 
gram to use it followed quickly. The 
main loop is specified in listing 2. The 
"consequences" of counting a group 
of stones include removing it from the 
board (zero out the board locations) 
if it has no liberties; other conse- 
quences have to do with suggesting 
tentative moves for Wally. Wally 
always plays black, in accordance 
with the Go tradition of giving the 
black stones to the weaker player. 

The pattern- matching facility was 
not implemented immediately. In 
fact, the first version of the program 
chose black moves randomly, trying 
again if it hit upon an occupied point. 

At least the capturing of black groups 
could be tested, and, for the most 
part, it was playing legal Go. 

Tactics and Priorities 
The next step in the design of the 

program was the decision that Wally 
would make contact moves, adjacent 
to white stones. In this way, the pro- 
gram would appear to be attempting 
to capture white groups, and would 
eventually fill up the liberties of each 
white group and capture it, if no 
defensive action were taken. 

At the same time, it was clear that 
Wally also should take some defen- 
sive moves to avoid capture. This 
brought up the question of priorities: 
when is a black group threatened 
enough so that Wally should stop 
attacking white and make a defensive 
move instead? The answer had to be 
based on the number of liberties re- 
maining in the black and white 
groups. It was decided that threats 
would be ignored until a black group 
had been reduced down to one or two 
liberties. Otherwise, Wally attacks 
whichever white group has the least 
number of liberties, because that 
group promises the best chance of be- 

ing captured. 
This strategy was implemented by 

associating a number of liberties with 
each suggested black move -namely, 
the number of liberties remaining for 
the group contacted by the stone. 
When a move is suggested, such as 
some liberty of a white group being 

Figure 4: How the procedure COUNT 
works. When tracing a black group, 
COUNT begins on a stone in the group 
and calls itself recursively to look at the 
four neighboring locations. If a neighbor 
is a black stone, the process is repeated 
until all stones in the connected group 
have been found. All unoccupied points 
adjacent to stones in the groups (ie: liber- 
ties) are also found and counted. 

ROOtS 
IRISH FAMILY HERITAGE 

Search for your Irish Family Roots through a unique Micro -Program 
from Ireland. 
Eiron Computers are proud to offer you an original computerized 
Irish Family Heritage Program, containing a summary of every 
Irish Family and areas from which they originated. 
Also a background summary and emigration dates. 

Included are Map with Crest names and Family locations 
Price: $100. 

Send To: 
Eiron Computers Ltd., 
Eiron House, Park Road, 
Dun Laoghaire, 
Co. Dublin. 
IRELAND 
Te1:808575/805045 
Cables: Eiron, Dublin. Telex: 31502 

Allow 28 days for delivery 
Mastercharge, American Express 

Diners Club, Visa, 
or Personal Cheque accepted. 

Add $5 for Post & Packaging. 

**When ordering state your Name, Address and Disk Type and Format 
e.g. North Star Horizon 51/4" Single Density, and whether you 
are using North Star, TRS -80, Apple or PET, etc. 

EIRON COMPUTERS are distributors of North Star, NEC and Epson Products. 
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WHY CIS COBOL 
LETS YOUR 

MICROCOMPUTER 
PERFORM LIKE A 

MAINF E. 
Now, you can use a microcomputer for 
1 1 sophisticated business applications 
...because now there's CIS COBOL. 
Micro Focus developed this COBOL so 
your microcomputer can run the same 
programs as a minicomputer or a 
mainframe. 

CIS COBOL is Micro Focus' Compact, 
Interactive, Standard COBOL which 
offers the advantages of COBOL... 
powerful data structure features, English - 
like language, existing programmer 
expertise ...to provide you with a full 
commercial language. You won't be 
restricted by size either: a 64K byte 
microcomputer will compile up to 8000 
lines of COBOL, more if the program's 
split into dynamically loaded modules. 

Choose a Compact Compiler. 
The Compact compiler runs on 32K byte 
microcomputer systems. Its powerful 
subset includes full support for random, 
indexed and sequential files. 

Or choose the 
Standard Compiler. 
The Standard CIS COBOL compiler 
requires a minimum 48K of user RAM. 
A super -set of the Compact compiler, 
implementing ANSI '74 COBOL to 
Federal Low -intermediate Level. 

The sane CIS COBOL 
extensions for conversational 
working, screen control, interactive 
debugging, and special peripheral sup- 
port are in both compilers. And there are 
more reasons to consider CIS COBOL: 

It conforms fully to the ANSI '74 stand- 
ard, so programs are portable upwards 
and downwards to minis or mainframes. 

Its interactive features enable main- 
frame programmers to get results fast... 
working on inexpensive microcomputers. 

Forms 
The FORMS utility lets you build a 
screen layout online at the CRT Then 
it automatically generates COBOL 
record descriptions for inclusion in your 
program. 

Forms -2 
A superset of FORMS, it eliminates the 
need to write simple data entry and 
inquiry programs, because the programs 
can be automatically generated from 
screen definitions. 

Environment 
CIS COBOL products run on the 8080 
or Z80 microprocessors under the CP /M* 
operating system, and on the LSI -11 

or PDP -11 processors under RT-11. 
They are distributed in a variety of disk 
formats and come with a utility that 
enables you to use any make of CRT. 

OEMs 
Intel has adopted CIS COBOL and offers 
it (as iCIS -COBOL) for their Intellec and 

Intellec II systems. Ideal 
for OEM's or private label, 

CIS COBOL was developed 
entirely by Micro Focus. Send 

inquiries for CIS COBOL object packs 
and application vendor terms to MICRO 
FOCUS or its licensed distributors. 
Distributor terms also available from 
MICRO FOCUS. 
r 

Send nie more information for: 84 

Single Copy Users 
Reseller and Distributor Licensing 

Name 
Title 
Company 

Address 
City /State 
Zip /Phone 
Computer Model 

Version of DOS 

7 

MICRO FOCUS'" 
Micr t Focus Inc. 1601 Civic Center Drive 
Sant.' C ara CA 95050 Tel:1408) 984.6961 
Telex: 171 -135 MISSION SNTA 
U.K. Office 58 Acacia Road St. Johns Wood 
London NW8 6AG Tel: 01 722 8843 Telex: 
228536 MICROF G 

IL J 

CIS CORN. distributors include: Vector Graphic, Onyx Systems, Altos Computer Systems. Lifeboat Associates. Research Machines. Telecomputing. Midul r Itusins> tie.ems. Rail. Mid lemon. 
Rostronics and Johnson Laird Inc. t Intellec is a trademark of Intel Corp. CIYM is a trademark of Digital Research Inc. 
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Listing 1: Structured English specification 
of COUNT module to find and count the 
liberties of a connected group containing a 
stone at point "x" of color "color." 
COUNT calls itself recursively, saving x 
on the push -down stack during each call. 

COUNT(x, color): 
IF x is not off the edge 
THEN 

IF there is a stone at x AND 
it is the given color AND 
it is not marked 

THEN 
mark it 
CALL COUNT(NORTH(x), color) 
CALL COUNT(EAST(x), color) 
CALL COUNT(SOUTH(x), color) 
CALL COUNT(WEST(x), color) 

ELSE IF there is no stone at x 
THEN 

mark the point as a liberty 
increment the liberty count 

END 
END 

counted, a best (move, liberties) pair 
is updated if the new move is adjacent 
to a group of a smaller or equal 
number of liberties. Since black 
groups are counted after the phase in 
which white groups are counted, a 
move by black in contact with a black 
group with one or two liberties is 
automatically preferred to a move 
adjacent to a white group with the 
same number of liberties. An excep- 
tion was put in later: when Wally 
finds a chance to capture a white 
group on the next move, he always 
takes it, even if some black group also 
has only one liberty. There is some 
doubt whether this exception was 
wise, however. 

Ko and Illegal Moves 
There are two situations in which a 

move on an unoccupied point is 
illegal. A move that leaves one's own 
group with no liberties is illegal. 
Figure 5a shows a move by black that 
would be illegal because the resulting 
black group would have no liberties. 
A move resulting in the capture of an 
opponent's group, as in figure 5b, is 
permissible because removing the 
captured group creates at least one 
liberty. 

The second type of illegal move 
arises from a ko, illustrated in figure 
6a. If white captures the central black 
stone on his next move, the position 
will look as in figure 6b. Now black 
can capture the white stone and 
reproduce the original position in 
figure 6a. This could go on forever. 
To prevent such infinite repetition, 
the Rule of Ko was introduced: no 

Listing 2: Module specification for the main loop of the Go- 
playing program and two of its called modules. 

MAIN: 
place black handicap stones 
LOOP 

display the board 
get white's move from keyboard 
CALL WEFFECT for the effect of white's move 
CALL BEFFECT to obtain a tentative black move 
CALL PATS to check for a pattern match 
place black stone 

END 

WEFFECT: 
FOR each point x with a black stone DO 

CALL COUNT(x,black) 
IF the group has no liberties 
THEN remove its stones 
ELSE IF the group has at least one liberty 

THEN 
choose a liberty not on edge line 
IF the group has 1 or 2 liberties 
THEN CALL EVAL for the chosen liberty 

END 
END 

BEFFECT: 
FOR each point x with a white stone DO 

CALL COUNT(x,white) 
IF the group has exactly 1 liberty 
THEN 

designate it as the black move 
remove the white stones 
EXIT 

ELSE IF the group has 2 or more liberties 
THEN 

choose a liberty 
CALL EVAL for the chosen liberty 

END 
END 

. 

Micro- 
' up to 

10 times faster than typical imple- 
mentations- with twice the memory 
capacity. You've got the best hard- 
ware for the best software around. 

On -board Z80 
PASCAL -100 includes a Z80' processor, so 

you can run your current software -including 
CP /M'- without modification. Ready to con- 
vert an application to Pascal? Do it anytime, 
with no disruptive hardware changes. 

PASCAL -100 comes 
complete with extensive documenta- 

tion -our users say it's the best around! 

New Generation S -100 
PASCAL -I00 is designed for the versatile, 
flexible S -100 bus. Fully compatible with 

the new IEEE -696 standard, yet works with 

Trdemark of Western Digiul 'Bademark of University of California 

'Rrginerrd Trademark of biog. Inc. 'Registered Trademark of Digital Research 
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16 bit o 
128K byt 

byte wit 

Works with 

Want to know more? Just circle our number 
on the reader service card. For/art action, call 

or write us directly. 

OEM'S /DEALERS 
Be sure to specify our PASCAL -100 
OEM /Dealer Information Package 

Digicomp Research 
Terrace Hill Ithaca, NY 14850 

(607) 273 -5900 
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NOW CLEANING YOUR OWN 
DISKETTE HEADS COULD SAVE 

YOU A540 SERVICE CALL. 
ANDALOT MORE. 

The recording heads on your 
diskette drives may be dirty - 
and that can cause you a lot of 
grief. There's the serviceman 
you have to call when the 
machine doesn't perform. (You 
know how much service calls 
cost these days!) There's 
machine down -time. Idle data 
entry clerks. All the other delays 
a cranky machine can cause. 

And that service call might 
not even be necessary. 

3M solves the problem 
In seconds -and leaves 

your heads 
"Computer Room Clean': 
The Scotch,, head -cleaning 

diskette kit lets you clean the 
read -write heads on your 
8" or 51/4" diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides -all the things that can 
get into your machines every 
day. And foul them up. 

Just saturate the special 
white cleaning pad in its jacket 
with the cleaning solution. Then 
insert the jacket into the disk- 
ette drive and turn it on. Your 
machine does the rest. The 

heads are microscopically cleaned 
without wear, without abrasion. 

This 3M head -cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. Its the 
best possible way to clean your 
heads without service calls or 
machine teardowns. 

At only $1 per cleaning - 
It's the best insurance you 

can get. 
This fast -cleaning new Scotch 

kit comes with everything 
you need (including special 
fluid, applicator tip, cleaning 
diskettes) to handle up to 
30 cleanings. That's only about 
a dollar a cleaning. 

With the Scotch head- clean- 
ing diskette kit, you could save 
yourself a lot more than just a 
service call. So try this remark- 
able kit today. For the name of 

A Scotch cleaning diskette shown 
before use, and after 15 cleanings 
of recording heads. 

the dealer nearest you, call toll 
free: 800 -328 -1300. 
(In Minnesota, call collect: 
612 - 736- 9625.) Ask for the 
Data Recording Products 
Division. 

(Not yet available for Burroughs Mini-Disk lt, 
Vydec or 96 TP! Drive.) 
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Price /Performance Breakthrough! 

Mauro MP -250D Proac 

The $695 pen plotter that gives 

professional accuracy with 

superb line quality! 

Mauro's design innovations make it possible 
to produce a high quality, low cost plotter 
that out- performs every other plotter of 
comparable price on the market today. In 
fact, its line quality matches that of plotters 
costing $2,000 or more. 

Proac draws with .005" /step resolution 
and ± 0.5% @ 17" degree of accuracy at 
speeds of 2.5" per second or higher. A 
unique multi -point paper drive helps achieve 
this level of accuracy, making Proac suitable 
for a wide variety of applications for which 
Mauro is developing supportive software. 
Programs currently available include: [1] 
Complete 2D and perspective plotting, in- 
cluding ASCII and curve generation which 
are available as relative linking libraries (L80) 
for Microsoft compatible software products, 
Fortran -80, Cobol -80, Compiler Basic, and 
Macro -80 in CP /M compatible files on 8" 
IBM -3740 or 5'h" Northstar formatted 
disks. [2] Apple II UCSD Pascal implemen- 
tation of Turtle Graphics including full 128 
ASCII character set; Pascal subroutines are 
Fortran compatible. [3I Complete scientific 
and business data graphing package for Ap- 
ple I1. Includes data editor, Hi Res screen 
preview, Axis tic marks, labeling and scaling, 
data overlays, names and comments, point, 
line, bar, and pie graphs, 128 ASCII charac- 
ter set, data file handling. [4] Schematic 
drawing system for TRS -80. Has two font 
system: .15" grid for B size, and .1" for A 
size drawings. Comes complete with 
predefined symbols for standard logic, linear 
devices, passive and active components, con- 
nectors, and 128 ASCII character set. System 
is menu driven with placement of symbols 
and interconnectors done under cursor con- 
trol on the screen before plotting. Other soft- 
ware is in development and will be available 
upon completion. 

Proac comes with full vector driving 
software for 8080, 6502, and 6800 based com- 
puters. Interfaces are available for Apple, 
TRS -80 and PET. With the addition of the 
SIA 250 intelligent interface, Proac becomes 
compatible with any computer. 

Contact Mauro Engineering about com- 
plete information and specifications for MP- 
250B Proac and available software. 

MAURO ENGINEERING 
2220 Pack Trail, Mount Shasta, CA 96067 

Telephone 916 926.4406 
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(C ) 

(b ) 

Figure 5: Illegal moves. The point marked 
x in 5a is illegal for black because it would 
result in a black group with no liberties. 
The point marked x in 5b is permissible, 
however, because it captures the two 
white stones, leaving the inner black 
group with two liberties. 

player may move so as to reproduce 
the board position existing just prior 
to his opponent's last move. A move 
must be made elsewhere to change the 
board position before the ko capture 
is allowed. 

Lookahead 
Kos are common and often critical 

in master games, but at Wally's level 
it was simpler to leave out the Rule of 
Ko. However, it is essential to avoid 
suicidal or totally wasted moves 
which fill in the last liberty of a 
group, or leave it only one liberty, so 
that the group will be captured 
anyway. Hence a limited lookahead 
capability was adopted. The last step 
in evaluating a suggested black move 
is to put the stone down tentatively 
and count the liberties of the resulting 
black group. This is done by calling 
COUNT. The move is rejected if the 
resulting group does not have at least 
two liberties. 

The complete move evaluation 
module, EVAL, is shown in listing 3. 
The module LOOKAHEAD saves the 
current (move, liberties) pair before 
COUNT is called with the tentative 
black stone in place. 

Pattern Matching 
Wally's most intelligent -looking 

moves are pattern matches. There are 
common configurations of stones 
which suggest an obvious next move 
to a good player. Wally has a table of 

(o) 

(b) 

Figure 6: Ko. In 6a, white can capture the 
black stone, resulting in 6b. It is illegal for 
black to restore 6a immediately by recap- 
turing the white stone; he must wait a 
turn. 

patterns of this sort; these patterns 
are illustrated in figure 7. Each pat- 
tern includes one white stone and two 
black stones, with a third black move 
indicated. Patterns 7a thru 7e repre- 
sent responses to threatened connec- 
tions. Patterns 7f and 7g create good 
"shape." 

In Go, as in other spheres, there is 
truth to the motto, "In unity there is 
strength." The first step in capturing a 
group of stones is to cut it off from 
any other large groups nearby. Two 
weak groups, when connected into a 
single large group, often have a much 
better chance of survival. That is why 
defensive moves like figures 7a thru 
7e are important. 

Good shape in Go is a local posi- 
tional strength. It is characterized by 
diamond -shaped configurations, or 
box -like shapes with at least two solid 
walls. These patterns enclose an area 
in an easily defended way, and serve 
as a basis for expansion. Moves like 
those in figures 7f and 7g are ag- 
gressive moves that take area while 
expanding against the opponent's 
outposts. 

The program looks at each white 
stone, trying to find two black stones 
near it in the same relative positions 
as in one of the patterns. The table 
entry for a pattern contains the ver- 
tical and horizontal displacements of 
the two black stones relative to the 
white stone, and that of the suggested 
black move. If the two black stones 
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Plug into 
your Apple II or Apple II-plus 
with a Micro -Sci disk system, and you 
get Apple software compatibility, PLUS: 
Increased capacity, improved performance 
and higher reliability. And you save 
money, too! 

COMPATIBILITY: 
With thousands of programs currently 

available in Apple format -and many 
more being released every day -the 
ability to read and write diskettes inter- 
changeable with the Apple disk II system 
is a MUST The Micro -Sci disk subsystems 
offer this compatibility and more. Our disk 
system has aJumper- selectable boot PROM 
to move from DOS 3.2 to DOS 3.3, or to the 
language system at your fingertips. 

CAPACITY: 
The Micro -Sci A -40 system provides 40 

tracks of storage (versus the Apple disk II 
system which offers only 35 tracks). The 
A -40's 5 extra tracks give you an additional 
20,000 bytes of storage. And for even 
greater capacity, check out our A -70 
system which offers a full 70 tracks of 
storage -exactly DOUBLE the storage 
capacity of the Apple disk II system! 

PERFORMANCE: 
Micro -Sci's disk systems' abbreviated 

track -to -track access time of 5msec (versus 
15msec for the Apple disk II) means 
improved random disk access performance. 

p-SC' 

RELIABILITY: 
Micro -Sci disk 

systems incorporate band -actuated head 
positioners for faster access and more 
accurate head positioning. Each disk sys- 
tem features Micro -Sri's improved media 
centering system which provides uncom- 
monly accurate diskette registration, and 
virtually eliminates damage to the media 
centering hole. 

PRICE: 
The Micro -Sci A -40 drive, with controller, 

is priced at only $549; the second A -40 
drive is only $499. The large- capacity A -70 
disk drive with controller is only $699, with 
the second drive priced at only $599. 

Call or write us today to order your new 
Micro -Sci disk system. 

17742 Irvine Boulevard, Suite 205, Tustin, California 92680 / Phone: 714/731 -9461 / Telex: 910 -346 -6739 



are found and the point for the black 
move is unoccupied, the black move 
is returned for evaluation. 

Each pattern must be considered in 
all possible orientations around the 

Listing 3: Module specifications for move 
evaluation, lookahead, and pattern 
matching. 

EVAL(move, liberties): 
GLOBAL (best -move, best -liberties) 
IF liberties s best -liberties AND 

LOOKAHEAD(move) a 2 
THEN 

best -move = move 
best- liberties = liberties 

END 

LOOKAHEAD(move): 
place black stone at move 
CALL COUNT(move,black) 
remove black stone 
RETURN count of liberties 

PATS: 
FOR each white stone DO 

IF there is a pattern in the table 
centered on that white stone 

THEN 
get suggested black move y 

CALL EVAL(y,2) 
EXIT 

END 
END 

white stone. Three -stone patterns 
have either four or eight orientations, 
depending on their lateral symmetry. 
The program trades table space 
against program space by performing 
180° rotations automatically. Thus, 
two or four table entries representing 
different orientations of each pattern 
are needed to account for all 
possibilities. 

Pattern matches are checked last, 
because they almost always take 
priority over moves arising from the 
earlier phase of counting the liberties 
of groups. Pattern -match moves are 
associated with an artificial figure of 
two liberties to set their priority. 
Thus, if Wally can capture a white 
group, or avoid the capture of a black 
group having one liberty, he will do 
so despite any pattern matches. The 
priorities of the patterns are deter- 
mined by the order in which they are 
checked, since the first match found is 
returned. 

Ghost Stones 
The edge of the Go board is 

strategically important because it 
helps to wall off areas. An attempt by 
white, for example, to invade be- 

(212) 986 -7690 

MAIL ORDER ONLY 
SALE! 
EPSON MX -80 
EPSON MX- 70 

PAPER TIGER 
445 & 460 

CALL FOR PRICE 

Micro Computer Your One Stop For...Quality and Hose Sonless 

DISC OUNTCompany 
QUALITY DELIVERY SERVICE 
60 E. 42nd St. Suite 411 New York, NY 10017 -' 

111111140 
CENTRONICS 
CALL FOR PRICES 

2., 
`-°-- í 

APF 
NI - $495 
1M2 - $988 

4........., 

COMMODORE 

36K - $8088 
2022 - $695 
2040 - $1088 
8050 - $1535 
8032 - $1495 

'- -- - - 

SUPERBRAIN* 

32K - $2445 
64K - $2749 
64KQD - $3395 

ATARI 
800 -$795 Vi. 

NEC 
SPINWRITER 
5510 - $2795 
5520 - $2990 

DIABLO 
630 

$ 2195 

1730 - $2195 

o "^"=o XYMEC 
HQ 1000 - $2395 

MAIL ORDER ONLY *(DENOTES ITEMS 

Send Certified Check (Personal or Company Checks require 2 weeks to clear.) 
SHIPPED F.O.B. NYC) 

We pay all shipping and insurance charges except Items marked with asterisk. PHONE (212) 986-7690 VISA, MasterCharge add 5% N.V.S. Residents add appropriate sales tax. 
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tween a black stone and the edge of 
the board should be defended against. 
The first five patterns in figure 7 
already defend against threatened 
connections; why not use them to pro- 
tect the connection between a stone 
and the edge of the board? Imagine 
that there is an additional row of 
black "ghost" stones all around the 
board. As figure 8 shows, a white 
move near the edge can then invoke a 
pattern. This idea was implemented 
in the pattern match by allowing off - 
board positions to count as black 
stones tested for in each pattern. 

Edge Moves 
One of the most startling im- 

provements in Wally's performance 
resulted from a simple observation in 
the first few games. Groups on the 
edge of the board, when attacked, 
often extended fruitlessly along the 
edge, as in figure 9. A prohibition 
against edge moves, except to capture 
or on a pattern match, was added. 
Wally's play began at that moment to 
take on the character of an opponent 
to be reckoned with. 

Handicaps 
Go has a handicap system that 

allows an expert to play an even and 
interesting game with a novice. Black 
is given a head start of two to nine 
stones on designated points -the ones 
marked with black spots on the board 
(see figure 1). The handicap stones 
are placed symmetrically like die 
spots, except that a handicap of three 
stones is placed on three corners. Ad- 
ditional handicap points, for a total 
of up to seventeen stones, were added 
for Wally's benefit, since it was not 
expected that he would be a strong 
player. Each additional handicap 
stone accounts for roughly 10 points 
difference in score. 

The handicap stones help to make 
up for Wally's lack of overall 
strategy. The handicap points are 
good points to occupy early in the 
game, so a large handicap solves 
much of the strategy problem. 

Eyes and Life 
Wally has a blind spot that costs 

him dearly against experienced 
players: he does not understand that 
any group, no matter how large, will 
be captured unless it has two "eyes," 
or sufficient space to make them. An 
eye is an unoccupied point or con- 
nected group of points. A group 
enclosing two eyes is immune from 



HOW'S 
YOUR 

MEMORY? 
Our MEMORIES Have Made US Famous! 
WHY? 
Reliability! 

That's the secret of our success. 
We are dedicated to producing the 
most reliable memories possible for 
the S -100 bus and the new IEEE 
S -100 bus. 

Flexibility! 
No matter what CPU you use, we 

have the memory for you. 
SUPERAMTM 2 -We've delivered 

over 5,000 of these 64K dynamic 
RAM boards to OEMs worldwide. 
This board sets the standard for 
reliable operation. 

SUPERAMTM 4 -Now available 
for Z80A and 8085A users, with 
bank select and optional parity bit. 

SUPERAMTM 5-Our forthcom- 
ing IEEE -696 (S -100) compatible 
RAM will provide 64 Kbytes of 
dynamic RAM as either 32Kx16 or 
64K x 8. 

With ECC, too! 
Announcing the SUPERMEMTM 

ECC! This is the ultimate in memory 
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Shown Left to Right: 
SUPERAM 4 

SUPERMEM-ECC 
SUPERAM 2 

data protection: built -in automatic er- 
ror correction. The SUPERMEM 
transparently corrects single bit errors 
and detects double bit errors. 

We'll Design One for You! 
If you have a special situation 

that calls for a custom design in- 
volving memory, processors, con- 
trollers, or even complete systems, 
give PIICEON a call. We might have 
the answer to your product need. 

And That's Not All! 

We also supply the following 
Microcomputer Boards: 

C -86 - 16 -bit 8086 processor 

board with multi -processor arbitra- 
tion logic, on -board PROM and 
RS -232 port. 

V -100 - 80x24 high -speed 
video output board. 

D -100 - Coming soon, the 
answer to 51/4 and 8 -inch Win- 
chester control. 

WRITE FOR OUR NEW BROCHURE 

r 

OEM Computer Products 
2350 Bering Drive 
San Jose, CA 95131 
(408) 946 -8030 ©PIICEON, INC. 1980 
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We've lowered the 

No, the low CompuServe $5.00 per hour charge 

hasn't changed, but the world of information 

we offer is growing steadily. 

Of CompuServe's 22 large computer systems, 10 are 
housed here in our Dublin, Ohio Computer Center. 

More Computer Power 
The number of CompuServe customers 
keeps growing-now more than 8,000 
strong. The more customers we have, the 
more computer power and access lines we 
dedicate to our Information Service. Our 
22 mainframe computer systems provide 
sufficient power and capacity to serve 
thousands more. 

More News 
In addition to the Associated Press, we've 
added more news. Read The New York 
Times and all the news that's fit to print, 
including Broadway show and movie 
reviews, stories from Pulitzer Prize -winning 
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writers and more. We are continually 
adding new features to the information 
service, so check our "What's New" 
section regularly to see what other 
information is available. 

TRS- 8V Color Computer 
and Videotex- 
The CompuServe Information Service is 

sold in Radio Shack R Stores and, in 

addition to all the major brands of com- 
puters and terminals, can be used with 
the new TRS -80 Color Computer and 
Videotex terminal. Our special software 
formats the information in easy -to -read 
pages. Go forward, backward, anywhere 
in the CompuServe Information Service 
databases -even directly to a page of 
information. 

Big System Reliability 
When we say we're reliable, we mean it. 
In fact CompuServe computers were up 
and running for a 99.6 percent reliability 
factor last year. We've also built in many 
"invisible" features like data error detection 
and retransmission -all those technical 
enhancements which add up to the 
CompuServe Information Service being 
ready to use when you're ready to use it. 

Radio Shack, TRS -80 and Videotex are trademarks of Tandy Corporation. 
ATARI is a trademark of ATARI, Inc. 



n 
Home 
Information 

J 

cost of the world. 
Welcome to 
CompuServe 

There's an energy 
management system, 
home repair tips, 
discount information, 
personal health infor- 
mation and more. 
Better Homes & 
Gardens provides 
household 
information such 
as recipes, 
nutritional 
analyses and 
meal plans. 

Access to all the 
CompuServe services, 
including electronic mail; 
bulletin board; CB 
simulation; newsletters from 
Radio Shack', Atari', and 
others; up to128K storage free 
plus all the services listed 
here are yours. Access time 
is only 81/3 cents per minute 
between 6 PM and 5 AM 
weekdays and all day 
weekends, billed to your 
charge card. It's a local 
phone hook -up in more 
than 260 U.S. cities. 

That's 
Entertainment 

All kinds of games 
(including some for the 
kids), book and movie 
reviews, astrology and 
the latest sporting event 
news -even point 
spreads and injury lists. 
There's the 

CompuServe line printer 
art gallery and even a 

national user opinion poll 
\l for instant feedback on 

_ current events. 

A complete program. 
The AP financial wire, 
newspaper financial 
pages, Raylux Financial 
Advisory Service, the 
Commodity News 
Service and personal 
financial programs. At 
a slight additional 
charge, you can 
retrieve fundamental 
financial data on 
more than 1,700 
companies from 
Value Line, and MicroQuote offers current and historical 
data and special market reports on more than 40,000 
stocks, bonds and options, updated daily. 

While the 
CompuServe 
Information 
Service is 
designed for 
everyone, 
MicroNET 
Personal 
Computing 
is for the 
knowledgeable 
computer 
hobbyist or 
business 
person. You can buy software and have it downloaded 
directly to your person computer. Use programming 
languages such as APL -SF, EXTENDED BASIC, 
MACRO -10, SNOBOL, EXTENDED FORTRAN and 
PASCAL, use word processing and text editing 
programs. 

Not 1985, NOW! 

See for yourself what a state -of- the -art electronic 
information service can do. Get a demonstration at 
a Radio Shack" computer center or store -or write 
to us for further information. 

CompuServe 
Information Service Division 
5000 Arlington Centre Blvd. 
Columbus, Ohio 43220 
(614) 457 -8600 
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(a) (b) (c) 

(e) (f) 

(d) 

(g) 

Figure 7: Patterns. In each of these seven configurations, the black move marked x is 
suggested when the white stone and the two other black stones are already present. 
These patterns are applied in all orientations. 

capture, because a group cannot be 
captured unless it can be brought 
down to only one liberty. A group 
with two eyes will always have at 
least two liberties. The opponent can- 
not fill either eye because such a 
move would fill all the liberties of his 
invading stone, and hence is illegal. 
Figure 10 illustrates this. 

Wally does surprisingly well 
despite a fundamental ignorance of 
the facts of life. Captures and pattern- 

matching moves tend to create eyes 
more or less automatically. 

Play Experience and 
Improvements 

Wally plays like a beginner; 
however, he does play better than 
people just introduced to the game. 
Experienced players are surprised by 
the reasonableness and apparent skill 
of some of Wally's moves but are 
quick to discover that he does not 

know about forming two eyes. 
Along the present lines, there is no 

room for significantly improving 
Wally within the 1 K -byte memory 
that my KIM -1 has. With a memory 
extension, the first improvement that 
springs to mind for the future is a full - 
sized board. The Rule of Ko is not 
hard to implement and should be in- 
cluded. Many more patterns ought to 
be added, and the pattern- matching 
mechanism could be more general. 

Wally should be taught something 
about ladders, if only to avoid them. 
A ladder, illustrated in figure 11, is a 
sequence of moves that ends in 
disaster for one side or the other, 
depending on conditions several 
moves ahead. 

The most challenging problem for a 
Go- playing program is how to 
recognize when a group does or does 
not have the potential to form two 
eyes. 

Looking ahead down the move tree 
as a general approach, as is done in 
chess -playing programs, has two 
obstacles: the sheer number of pos- 
sible moves at each turn, and the need 
to first develop a way to evaluate the 
board configuration. The best can- 
didate for an evaluation function is 

RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACET computes - RACET SORTS - RACET UTILITIES - RACE I computes - 
HARD DISK MULTIPLEXOR WITH 10 MEG HARD DISK 

FOR THE TRS -80* Mod II 

NOW YOU CAN HAVE THAT LARGE COMMON DATA BASE!! 
Allows up to 4 Mod II's to connect to a single controller - up to 4 hard disk 
drives per controller. Users may access the same file simultaneously (first -come 
first -served). 
Uses Cameo controller and standard 10- megabyte cartridge (hard) disk drives 
along with RACET Hard /Soft Disk System (HSD) software. 
Access times 3 to 8 times faster than floppy. Mixed floppy /hard disk operation 
supported 
Compatible with your existing TRSDOS programs! All BASIC statements 
are identical. 
A single file may be as large as one disk. Alternate mode allows 24- million 
byte record range. Directory expandable to handle thousands of files. 
Includes special utilities - backup and copies, HPURGE for multiple deletions, 
HDCS directory catalog system, and Hard Disk Superzap. FORMAT utility 
includes options for specifying sectors /gran, platters /drive, logical disk 
size, etc. 

HARD DISK DRIVE d CONTROLLER $5995 RACET HSD Software $400 
Call for multiuser pricing. Dealers call for OEM pricing. 

INFINITE BASIC (Mod 18 Ill Tape or Disk) Mod I $50.00, Mod Ill $60.00 
Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 

seconds!! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) Mod 181111530.00 
Complete printer pagination controls - auto headers, footers, page numbers. 
Packed decimal arithmetic - 127 digit accuracy + , - , . /. Binary search 
of sorted and unsorted arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod II 64K) $50.00 
SEEK and FINO functions for Variables, Line Numbers, Strings, Keywords. 'All' 
options available for line numbers and variables. Load from BASIC - Call with 
'CTRL'R Output to screen or printer! 
DSM Mod I $75.00, Mod II $150.00, Mod III $90.00 
Disk Sort /Merge for RANDOM files. All machine language stand -alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times - improved disk I/O times 
make this the fastest Disk Sort /Merge available on your TRS. 

(Mod I Min 32K 2 -drive system. Mod II 64K 1- drive. Mod III 32K 1- drive) 

* *NEW* * DISCAT (32K 1 -drive Min) Mod I, 111 550.00 
This comprehensive Diskette Cataloguing /Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space. 

* *NEW* * 
KFS -80 (1 -drive 32K Min - Mod II 64K) Mod I, III 5100.00; Mod II 5175.00 
The keyed file system provides keyed and sequential access to multiple tiles. Provides 
the programmer with a powerful disk handling facility for development of data base 
applications. Binary tree index system provides rapid access to file records. 

* *NEW* * 
MAILLIST (1 -drive 32K Min - Mod II 64K) Mod I, Ill $75.00; Mod II $150.00 
This ISAM -based maillist minimizes disk access times. Four keys - no separate 
sorting. Supports 9 -digit zip code and 3-digit state code. Up to 30 attributes. Mask 
and query selection. Record access times under 4 seconds!! 

* *NEW* * LPSPOOL (32K 1 -drive Min) Mod I $75.00 
LPSPOOL - Add multi- tasking to permit concurrent printing while running your 
application program. The spooler and despooler obtain print jobs from queues 
maintained by the system as print files are generated. LPSPOOL supports both 
parallel and serial printers. 

UTILITY PACKAGE (Mod Il 64K) $150.00 
Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XCOPY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XCOPY provides multi -file copies, 'Wild -card' mask select, absolute 
sector mode and other features. SUPERZAP allows examine /change any sector on 
diskette include track -0, and absolute disk backup /copy with I/U recovery. DCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 
DEVELOPMENT PACKAGE (Mod II 64K) 
Includes RACET machine language SUPERZAP, 
Il interface to the M`c osoft 'Editor Assembler 
uploading services and patches for Disk I /O. 
CHECK, VISA, M /C, C.O.D., PURCHASE ORDER 

TELEPHONE ORDERS ACCEPTED 17141637.5016 
TRS.80 IS A REGISTERED TRADEMARK 

OF TANDY CORPORATION 
RACET SORTS - RACET UTILITIES - RACET comtes - RACET SORTS - RACET UTILITIES - RACET comes - RACET SORTS - RACET UTILITIES - RACET computes - 

$125.00 
Apparat Disassembler, and Model 
Plus' software package including 

RACET COMPUTES 

1330 N. Glassel, Suite 'M' 
Orange, CA 92665 
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BMC's best seller newly available 
with superb functional versatility 

VIDEO DISPLAY 
12 inch 
80 ch x 25 line 
80 ch x2 line 
40 ch x 25 line 

Selectable by Programming 

40 ch x 20 line 
Color (8 colors)/Green 
Smooth Scrolling 

FUNCTION KEY 
Programmable 
10 Keys 

FLOPPY DISC 
5 inch 2 deck, 280 KB /deck 
Dual sided - Double density 

SUPER FUNCTION KEY 
Programmable 
10 Keys 

PRINTER 
Dot Impact 
80 ch /sec. 
80 ch/line, 40 ch/line 
Graphic Mode 
Alphabets (capital /small), Numerics, 
Katakana 
Various Symbols, Hiragana, Kanji 
Roll Paper /Sproket Paper 
3 Copies 

Dimensions: 510W a 683D a 505H mm (Color) 
510ó 808D 505H mm (Greens 

Input Voltage. AC 117V220V -10 °'a 50160H: 

Opt on Light pen Rom Cartridge 

9 BMC USA INC. 
Suite 600. Union Bank Bldg. 
11222 La Cienega Blvd., Inglewood CA 90304 USA 
Tel: 213-641.4588. Telex: 182379 binding 



Circle 83 on inquiry card. f MORE FOR YOUR 1 
RADIO SHACK 

TRS -80 MODEL I ! 

THE DATAHANDLER 
DATABASE MANAGEMENT 

SYSTEM IN MMSFORTH 
Now the power, speed and compactness of 
MMSFORTH drive a major applications pro- 
gram for many of YOUR home, school and 
business tasks! Imagine a sophisticated 
database management system with flexibili- 
ty to create, maintain and print mailing lists 
with multiple address lines, Canadian or the 
new 9 -digit U.S. ZIP codes, and multiple 
phone numbers, plus the speed to load hun- 
dreds of records or sort them on several 
fields in 5 seconds! Manage inventories with 
selection by any character or combination. 
Balance checkbook records and do CONDI- 
TIONAL reporting of expenses or other cal- 
culations. File any records and recall 
selected ones with optional upper /lower 
case match, in standard or custom formats. 
Personnel, membership lists, bibliographies, 
catalogs of record, stamp and coin collec- 
tions -you name it! ALL INSTANTLY, with- 
out wasted bytes, and with cueing from 
screen so good that non -programmers quick- 
ly master its use! With manual, sample data 
files and custom words for mail list and 
checkbook use. 

Technical: Handles data as compressed in- 
dexed sequential subtiles of up to 25K char- 
acters (9K in 32K RAM). Access 1 -4 data 
diskettes. Modified Quicksort. Optionally 
precompiles for 5- second program load. Self - 
adjusts for many routine mods. Structured 
and modular MMSFORTH source code ideal 
for custom modifications. 

THE DATAHANDLER V1.1, a very soph- 
isticated database management system 
operable by non -programmers (requires Disk 
MMSFORTH, 1 drive & 32K RAM); with 
manuals, $59.95' 

illgSFORTH 
THE PROFESSIONAL FORTH 

FOR TRS80 MODEL I 

(Over 1,000 systems in use) 

MMSFORTH Disk System V1 9 (requires 1 

disk drive & 16K RAM) just $79.95 
MMSFORTH Cassette System V1.8 (requires 
Level II BASIC & 16K RAM) $59.95 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Programming staff can adapt 
THE DATAHANDLER to YOUR needs. 

MMSFORTH UTILITIES DISKETTE: Includes 
FLOATING POINT MATH (L.2 BASIC ROM 
routines plus Complex numbers, 
Rectangular -Polar coordinate conversions, 
Degrees mode, more), plus a full Forth -style 
280 ASSEMBLER; plus a powerful CROSS - 
REFERENCER to list Forth words by block 
and line. All on one diskette (requires 
MMSFORTH, 1 drive & 16K RAM), $39.95 

FORTH BOOKS AVAILABLE 
MICROFORTH PRIMER (comes with 
MMSFORTH) separately 515.00 
USING FORTH - more detailed and advanc- 
ed than above $25.00' 
THREADED INTERPRETIVE LANGUAGES - 
advanced, excellent analysis of 
MMSFORTH -like language 518.95 
CALTECH FORTH MANUAL - good on 
Forth internal structure, etc 510.00 - Software prices include manuals and re- 
quire signing of a single-system user 
license. Add $2.00 S/H plus $1.00 per addi- 
tional book; Mass. orders add 5% tax. 
Foreign orders add 20 %. UPS COD, VISA & 
M/C accepted; no unpaid purchase orders, 
please. 
Send SASE for free MMSFORTH information. 

Good dealers sought. 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B4) 

61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 

Y 
. r 
n 

Figure 8: Ghost stones. The black move at 
x is suggested by the pattern in figure 7d 
because there is an imaginary black stone 
at point Y, off the edge of the board, for 
purposes of pattern matching. 

Figure 9: Running along the edge. Before 
the program was modified, black would 
move at x, white could respond just above 
x, and the process would be repeated until 
the black "worm" reached the edge of the 
board and was captured. Edge moves are 
now prohibited except for captures and 
pattern matches. 

Figure 10: A safe group with two eyes. 
White cannot capture black because both 
eyes, marked x, would have to be filled. 
But white can make only one move at a 
time, and a move in either point is illegal. 

Figure 11: A ladder. White threatens to 
capture black by moving at 1. When black 
attempts to escape at 2, white moves at 3, 
and so on. The black stones form a stair- 
case that eventually reaches the edge of 
the board and is captured by white 9. If 
there were a black stone at 6, however, 
black would escape, and white would be 
left in a vulnerable position. 

an estimate of the area controlled by 
each player. When an area is only 
loosely surrounded, however, or an 
invasion is in progress, it is very dif- 
ficult to determine the ownership of 
many points. A possible approach is 
the perceptual -grouping heuristic 
method developed by Zobrist 
(reference 3). Move tree searching is 
probably the only way to find the 
best move in confined tactical situ- 
ations, like those that appear in Go 
problem books. 

Another improvement suggested 
by chess programs is to include some 
of the countless known corner open- 
ings, or "joseki." Joseki are useful 
anywhere in the board, and should be 
implemented as an extension of the 
pattern matching. 

After a move that leaves an 
opponent's group with only one liber- 
ty, one is supposed to say "atari" to 
warn him that his group is about to 
be captured. Wally says nothing, and 
I have lost large groups by failing to 
notice an impending capture. "Atari" 
goes in next. 

References 
1. Ryder, J. "Heuristic Analysis of Large 
Trees as Generated in the Game of Go." 
Stanford University: Ph D Thesis, 1971. 
2. Wilcox, B. "Computer Go." American Go 
Journal, 1979. 
3. Zobrist, A. "A Model of Visual Organization 
for the Game of Go." AFIPS Spring Joint 
Computer Conference, 1969, pages 103 thru 
112. 
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That's the MEASUREMENT systems & con- 
trols DMB Series of S -100 bus memory 
modules, fully compatible with ALPHA 
MICRO, CROMEMCO, DYNABYTE , NORTH 
STAR, MP /M, and most other S -100 systems. 

Definitely a winner, the DMB Series is avail- 
able with Bank Select (DMB6400) or without 
(DM6400) and utilizes industrial quality con- 
struction, provides outstanding reliability, 
and is backed by dedicated customer service 
and a one year guarantee. 

The DMB6400 uses I/O port addressing for 
the bank select feature. A switch provides the 
ability to select any one of the 256 I/O ports 
for addressing the memory banks. The mem- 
ory is configured as four totally independent 
16K software selectable banks, with each 
bank addressable on any 16K boundary. 

Systems Group 
A Division of MEASUREMENT systems & controls 

incorporated 

Outstanding features such as those listed 
below make the DMB series the UNBEATABLE 
S -100 Memory: 

Four independent 16K software select- 
able banks. 
Each bank is independently addressable 
on any 16K boundary. 
Switch selectable bank sizes - from 
16K to 64K in 16K increments. 
Eight banks (512K) per I/O port for each 
of the 256 ports. 
Z -80 4MHz operation with no wait 
states using transparent refresh. 
On -board diagnostic LED's. 
Low power - 8 watts maximum. 
Reliable, tested and burned -in memory. 
IEEE S -100 compatible timing. 
One year guarantee. 
Attractive Dealer & OEM Prices. 

See your nearest computer dealer, or contact 
us for the complete story on the UNBEAT- 
ABLE S -100 Memory. 
See us at the sixth Computer Faire, booth 1526, San 
Francisco April 3 -5 

867 North Main St. / Orange, Calif. 92668 / (714) 633 -4460 
TWX /TELEX: 678 401 TAB IRIN 



Build Your Own Turing Machine 

In 1936, Alan M Turing gave the 
following description of a computing 
machine: 

The machine is supplied with a 
"tape" (the analog of paper) run- 
ning through it, and divided into 
sections (called "squares "), each 
capable of bearing a "symbol." At 
any one moment there is only one 
square, say the rth, bearing the 
symbol G(r) which is "in the 
machine." We may call this square 
the "scanned square." The 
"scanned symbol" is the only one 
of which the machine is, so to 
speak, "directly aware." However, 
by altering its m- configuration, the 
machine can effectively remember 
some of the symbols which it has 
"seen" (scanned) previously. The 
possible behavior of the machine 
at any moment is determined by 
the m- configuration g(n) and the 
scanned symbol G(r). This pair 
g(n), G(r) will be called the "con- 
figuration." Thus, the configura- 
tion determines the possible 
behavior of the machine. In some 
configurations in which the 
scanned square is blank (ie: bears 
no symbol) the machine writes 
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James E Willis 
Lawrence Berkeley Lab 

1 Cyclotron Rd 
Building 4 

Berkeley CA 94720 

down a new symbol on the square; 
in other configurations, it erases 
the scanned symbol. The machine 
may also change the square which 
is being scanned, but only by shift- 
ing it one space to right or left. 

A Turing Machine 
consists of three parts: 
a tape, a program, and 

a device. 

Turing's description has become the 
definition of computability. That is, 
if a Turing Machine can work the 
problem, then the problem is said to 
be computable. If no Turing Machine 
can eventually find an answer to the 
problem, then the problem is not 
computable. John von Neumann and 
others have tried to establish a rela- 
tionship between a Turing Machine 
and human neural networks. (See 
Michael Arbib's book, listed in the 
references at the end of this article.) 
An overview of these concepts along 
with some history of the problem is 
given in an article by Jeremy Bern- 
stein (reference 2). An example of a 

hardwired version may be found in 
Jonathan K Millen's article (reference 
3). 

As with other problems involving 
computing machines, the first step is 
to carefully define the problem or 
task. Once a careful definition has 
been given that defines and limits the 
scope of the project, we may then at- 
tempt a solution. The solution may 
take on many forms depending on the 
intended use of the project. 

In this article, I will describe a finite 
(theoretical) Turing Machine (TM) 
and the implementation of a Practical 
Turing Machine (PTM) in hardware, 
in a program for the 6800 micro- 
processor, and in a FORTRAN pro- 
gram. These implementations are 
equivalent in that they accept the 
same input and, for that input, pro- 
duce the same output. 

Turing Machines -a Definition 
A Turing Machine consists of three 

parts: a tape, a program, and a 
device. The tape consists of an in- 
finite array of 1s and Os. The device 
writes on the tape and moves the tape 
according to the program. (See figure 
la.) 

Text continued on page 128 
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64K MINI 

(8 SLOT S100) 
SINGLE USER 

5X 64K - 10MB - 1MB FLOP 

t. I-. 7 I 

DRIVELESS SLAVE NETWORK 

64K TWIN MINI + 10M 5% HD 

AeZty 

(8 SLOT S -100) 

DRIVE EXPANSION 

64K - 10MB - 1MB FLOP 

77I ; a 
SINGLE USER - HARD DISK 

256K - 10MB - FLOP 

2 - 4 USER MP /M'' 

5X 641< - 35MEG - 17MEG TAPE 

-4--1) "Loy 

61-=m-'71 tit 
MINI DRIVE SLAVE NETWORK 

...Means; 
* More Add -On Sales, 

Emula P Availab . - ALL Sys . 

IBM3780, 2780, 3741, 2770 and SOLD ONLY 
IBM3270, 3271 and 3276, THRU DEALERSHIPS 

PDP -11, RSTS -E, TOPS MP/M & CPINE ARE REG TM OF DIGITAL RESEARCH INC 

* Less Duplicate Inventory. \ on Deck 
a d VAX lam TA1 * Less Hassle from the Competition, 

* More "Yes" Answers to your Customers. PRODUCTS ta. ,.e 

DUAL PROCESSOR 

zttt-7_ 

LINKED USERS 

35MEG - 17MEG TAPE 

SINGLE USER -LARGE DATA BASE 

35 -70MEG - 17MEG TAPE 

2 - 8 USER MP/M® 

35-150MEG - 17-75 MEG TAPE 

'1--1 

IAmmar ó, 
ILD 

°r °r 
Iwl+ 

61;ami 

16 USER NETWORK CP/NET® 
with 8 Levels of Host Background Tasking 



THANKS FOR HELPING 
TO KEEP UNTIED WAY 

IN BUSINESS. 

Every year, United Way successfully continues to 
support local human service agencies in communities all 
across the United States. 

A lot of the credit for this success goes to the 
dedicated efforts of people in business -to top corporate 
leaders who volunteer their organizational skills 
and financial expertise, to middle -management people 
who work lunch -hours and evenings to help organize 
local campaigns and collect money, to the newest 
mailroom clerk who swallows his shyness and asks his 
fellow workers for a last- minute contribution. 

And by operating like any other modern, well -run 
business enterprise, United Way succeeds in 
delivering the maximum in human services 
for the dollars that are collected. Yip, 

Thanks again for your help. 
Thanks to you, lb works. For all of us. United Way 
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-D ANIMATED COLOR GRAPHICS 
Written in machine code 
The program made famous on national T.V.I 
by Paul Lutus 

Apple World 

APPLE WORLD turns your Apple into a sophisticated 
graphics system capable of creating animated 
three -dimensional color images. protecting them in 
true perspective on the screen. rotate them, move 
them closer, furthe, away, and many other exciting and 
imaginative things. 

4( A powerful screen -oriented text editor is included to 
facilitate image tomation. This program was recently 
featured on Tom Snyders Prime Time Saturday TV 
Show and is now available for sale. 

Draws objects with 65,000 points per side. 

APPLE WORLD'S powerful editor is so easy to use Met 
children will love it. You can now "sketch" your dream 
house. boat, car, or fantasy empire. Then view it as d 
would be seen from 10,000 feet. or you can ZOOM in 
until 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 to disk or printer. 

Does all this sound like science fiction? 
You won't think so after you have visited Apple World. 

INTRODUCTORY PRICE $59.95 
36 page manual included 

For 48K Apple Il or Plus with Disk 

3 -D 
Supergraphics 
& 3 -D GAME DEVELOPMENT SYSTEM IN COLOR 
oy Paul Lulus 

Watch colorful butterfly& birds. fly across your Apple 
or Atari screen with true 3 dimensional perspective. 
Have rocket ships fly out at you in this incredible high 
speed graphics package. 3 -D SUPERGRAPHICS" is 
a 6502 machine language program that will 
interface to your Basic or machine language 
programs or games using simple "DOS -like commands. 

Features include: 
Simple image entry through editor 
Objects up to 256 points per side 
Uses all hi -res colors 
Allows mixed colored text & graphics 
for prompts and captions 
Translates on 3 axes 
Individual axis scales 
21 different commands 
Rotate object 1.4° to 360° 
increments at machine speeds 

FOR 48K APPLE II OR PLUS WITH 
DISK II $39.95 FOR DISK 

FOR ATARI 800 WITH 40K MEMORY 
(DISK OPTIONAL) 

$39.95 FOR TAPE 

OTHER SOFTWARE 

APPLE COMPUTERS 
Super Space Wars S 9.95 
States & Capitals 9.95 
Moving Point 
Average 19.95 

Stock Options 24.95 
Finance 12.95 
Bonds 12.95 

COMMODORE PET 
Stock Options 24.95 
Finance 12.95 
Bonds 12.95 
Stock Analyzer 22.95 
Mortgage 14.95 
Space Intruders ("Best 

Game of 1979") 19.95 
Jury /Hostage 9.95 
Kentucky Derby/ 

Roulette 9.95 
Alien I.O./Tank 9.95 
Submarine Attack 9.95 
Battle of Midway 7.95 
Laser Tank Battle 9.95 
Swarm 14.95 
Baseball 9.95 
Super Startrek 14.95 
PET Music Box 29.95 
Music Composition System ... 

19.95 
Pearl Harbor Adventure 

14.95 
1 Super Gomoku 9.95 



Relational Query System For Management 

REQUEST 
By Ken German & Toby Zweifach 

DATABASES: You've Heard The Hype Before... 
The Truth IS... REQUEST DELIVERS! 

DATABASE MAINTENANCE- 
Uses sophisticated screen formatting & data 
entry, like on IBM 3270's! 
Generates it's own screens automatically! 
Handles records up to 4K in length, using 
multiple screen "Pages "! 
Automatic data compression for increased 
disk capacity 
Uses Superkram (See below) access method 
for incredibly fast access, LESS THAN .2 
SECOND FOR A RECORD! 
Automatic index creation /maintenance 
Automatic maintenance capabilities 
"Goof- Proof" error handling 
Input can come from VISICALC" or 
SOURCE" 

DATABASE SELECTION- 
Uses screen masks to form query 
Provides extensive search capabilities 
Search arguments can include 
arithmetic /boolean functions, multi -field 
comparisons 
Queries can generate input for automatic 
database maintenance 
Queries can be stored in "Query Library" and 
executed from menu on demand 
Any number of fields can be queried 
concurrently 
Query output can be routed to disk, CRT 
report formatter, VISICALC" or SOURCE" 

ONLY $225 

DATABASE REPORTING- 
Automatic headlines 
Automatic field editing 
Report fields can be calculated, sub -totaled & 
cross -footed in any manner desired. 
Optional counter breaks may be set 
Automatic grand totals 
Automatic statistics 

REQUIREMENTS 
Superkram (see below) and: Commodore Pet 
32K (40 or 80 col.) and 2040/4040/8050 disk OR 
Apple II 48K with Applesoft or language system 
and 2 disk drives or CORVUS. 

SUPER KRAM. 
Now With Multi -Key 
Capabilities 
For Apple & Pet 

by Ken Gerrnann 

Since KRAMTM was introduced in 1979 it has fast become known as the quickest 
and most powerful access method for serious Apple and Pet users. Now, after 
hundreds of requests we have added MULTI -KEY, MULTI -INDEX, functions, 
as well as increasing processing speed. 
IBM /370 users have VSAM (Virtual Storage Access Method) to 
provide last. flexible keyed- access to their data Now SUPER KRAM 
(Keyed Random Access Method), from United Software of America. 
gives Apple and Pet users the same flexibility, substantially 
increasing the processing power of the Apple and Pet. 

Until SUPER KRAM the only "random access' capability in the 
Apple and Pet consisted of a crude form of "relative record" 
processing. While this is usable for very simple applications, it falls 
tar short of the needs of today's business and analytical 
applications. Using SUPER KRAM records may be processed by 
any one of multiple "Key" values. which may consist of any kind of 
data numbers. letters. special characters, etc. Even Apples's long - 
awaited DOS 3.3 doesn't have anything like this!! 

KRAM" 2.0 Only $99.95 

SUPER KRAM" Only $175 

KRAM" 2.0 Regular Features 
Written in 6502 machine code 
Basic compatible 
Create /Open a dataset 
Put record by key 
Add 6 delete records by key 
Get any record by Full /Partial key 
Access by any key in as little as 2 sec ( 1 sec. with Corvus disk) 
Supports multiple disks 
Read next or previous record 
Dynamic space allocation 
Dynamic space reclamation 
Dynamic index compression 
Files never need reorganization 
Compatible with language systems 

ATTENTION -EXISTING KRAM IISFR$. 
Send $15 with original disk and ROM to United Software for improved version of Kram. 

SUPER KRAM'S" Added Features 
MULTIKEY SUPPORT - Allowing simultaneous access to a 

KRAM file by more than one key field. 
HI -SPEED READ - This feature allows increased I:O speed up to 
60% faster during processing of SUPER KRAM read next. read 
previous. put and delete requests. 
IMPROVED INDEX ARCHITECTURE - Allowing faster index 
searchers and more efficient disk space utilization 
INTEGRATED BASIC COMMANDS - Allowing SUPER KRAM'' 
commands to be coded in -line with Basic. providing easier usage 
of KRAM than ever before. 
USER- SPECIFIABLE BUFFER POOL - Allowing the user to 
specify how many KRAM files are allowed open at one time; will 
support any number of KRAM files. 
LOGICAL RECORDS (KEYS MAY BE NON- UNIQUE) - Records 
added to the KRAM tiles are immediately accessible by any of the 
defined keys for the file (Automatic Upgrade) 
KRAM 20 files are totally compatible with SUPER KRAM - - UNI TED -- ' - SOFTWARE 

Look for the RED -WHITE -BLUE 
United Software Display at your local vvAOF computer dealer, or send check or 

AMERICA moneyorder, plus $3.00 shipping to: 

New York NY 10017 DEALER INQUIRIES INVITED 
(212) 682 -0347 Telex 640055 REQUEST & KRAM are trade marks of United Sollware of America 

750 3RD Avenue, 

41( 



(la) 

STM. 
NUMBER 

R =0 R =1 
COMMENTS 

W D ADR W D ADR 

0 0 1 1 1 1 2 CHECK FIRST BIT 

1 0 1 3 1 1 4 
CHECK SECOND BIT 

2 0 1 4 1 1 3 

3 1 1 5 1 1 5 WRITE A l 

4 0 1 5 0 1 5 WRITE A 0 

5 0 0 6 1 0 6 LOOP TO 6 

6 0 1 5 1 1 5 LOOP TO 5 
(HALT) 

PROGRA M 

TURING 
PROGRAM 
COUNTER 

REGISTER 
R 

DEV/CE 

TAPE 
INDEX 

(1b) 

001 

TAPE 

Waiting On Delivery 
of A DEC LÁ120? 

Avoid the hassle by upgrading your LA36 for 1200 
baud operation with a DS120 Terminal Controller. 

The Datasouth DS120 gives your DECwriter® II the high speed 
printing and versatile performance features of the DECwriter® III 
at only a fraction of the cost. The DS120 is a plug compatible 
replacement for your LA36 logic board which can be installed in 
minutes. Standard features include: 

165 cps bidirectional printing RS232 interface 
Horizontal & Vertical Tabs 20 mA Current Loop interface 

Page Length Selection Top of Form 
110 -4800 baud operation Adjustable Margins 
1000 character print buffer Double wide characters 
X -on, X -off protocol Parity selection 

Self Test Optional APL character set 

Over 4000 DS120 units are now being used by customers ranging 
from the Fortune 500 to personal computing enthusiasts. In 
numerous installations, entire networks of terminals have been 
upgraded to take advantage of to- 
day's higher speed data com- 
munications services. LSI 
microprocessor electronics 
and strict quality control 
ensure dependable per- 
formance for years to 
come. When service is 
required, we will respond 
promptly and effectively. 
Best of all, we can deliver 
immediately through our 
nationwide network of 
distributors. Just give us a 

call for all the details. 

DATASOUTH COMPUTER CORPORATION 
4740 Dwight Evans Road Charlotte, North Carolina 28210 7041523-8500 
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Figure 1: Model of a Turing Machine and 
an example. Figure la presents a symbolic 
representation of a Turing Machine divid- 
ed into three principal components: a 
program, a tape, and a mechanism or 
device for executing the program. The 
current instruction being executed is 
pointed to by the Turing program counter 
(TPC), the register R holds the contents of 
current tape position. The index I points 
to the character that is currently under the 
tape head. The program given in figure la 
reads 2 bits from the tape and writes a 
third bit to give the three characters odd 
parity (an odd number of Is among 
them). The program has an initial state 
given by statement 0 and a final or halting 
state given by the infinite loop of 
statements 5 and 6. The flowchart in 
figure Ib shows the logic of this program, 
with the numbers beside each box being 
the statement number associated with that 
position within the flowchart. 



Turn yourApple into the world's 
most versatile personal computer. 

The SoftCardTm Solution. SoftCard 
turns your Apple into two computers. 
A Z -80 and a 6502. By adding a Z -80 
microprocessor and CP /M to your 
Apple, SoftCard turns your Apple into 
a CP /M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And, the 
advantages of both. 
Plug and go. The SoftCard system 
starts with a Z -80 based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502 -mode, your 
Apple is still your Apple. 

CP /M for your Apple. You get CP /M 
on disk with the SoftCard package. It's 
a powerful and simple -to -use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard /Apple. 

Circle 86 on inquiry card. 

BASIC included. A powerful tool, 
BASIC -80 is included in the SoftCard 
package. Running under CP /M, ANSI 
Standard BASIC -80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16 -digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low -res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 
More languages. With Soft Card and 
CP /M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 

Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 
Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 
Soft Card is a trademark of Microsoft. Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer. Z-80 is a registered trademark of Z log. 
Inc. CP /M is a registered trademark of Digital 
Research, Inc. 

Microsoft Consumer Products, 400 108th Ave. N.E.. 
Bellevue, WA 98004.12061454-1315 



Text continued from page 122: 

The device first reads position I of 
the tape through the tape head, then 
places the value it finds into its 
register, R. If R contains a zero, the 
device executes the left side of pro- 
gram statement number Turing Pro- 
gram Counter (TPC), If R contains a 
1, the device executes the right side of 
program statement number Turing 
Program Counter. 

Each side of each program state- 
ment contains a value for the 
variables W, D, and ADR. The sym- 
bol W indicates what is to be written 
on the tape. The symbol D indicates 
the direction to move the tape head: if 
D= 0, the tape head is moved one 
space to the left; if D=1, the tape 
head is moved one space to the right. 
The symbol ADR is the address of the 
next program statement to be ex- 
ecuted. Briefly, the device reads the 
tape, writes on the tape, moves the 
tape head, and transfers control to 
another program statement. The pro- 
gram presented in figure lb is a parity 
checker -that is, the machine reads 
two binary digits and writes a third to 

give the total 3 bits an odd number of 
is -that is, odd parity. 

[It should be noted that the 
previously mentioned notation for a 

Turning Machine is not the one usual- 
ly encountered in classrooms and 
textbooks. A more formal definition 
defines a Turning Machine with the 
program expressed as a set of 5- tuples 
of the, following form: 

(current state, character being 
read, character to write over cur- 
rent character, next state, direction 
to move tape) 

where the particular 5 -tuple to be ap- 
plied is the one that is given by the 
current state and the character being 
read. It can be seen that each line of 
the notation used in this article can be 
rewritten as two 5- tuples of the above 
form; therefore, the two notations are 
equivalent .... GIN] 

The operation of a Turing Machine 
may be represented by a flowchart, as 
in figure 2. Suppose that the variables 
W, D, and ADR are contained in 

( START 

READ TAPE INTO 
REGISTER R 

R = TAPE(I) 

WRITE CHARACTER 
TO TAPE 
TAPE(I) =W(R,TPC) 

r- 1 
D(R,TPC)= 1 ? (--- 

NO 

MOVE TAPE 
HEAD LEFT 
I =I -1 

4 

YES 

MOVE TAPE 
HEAD RIGHT 
1= I +1 

GET ADDRESS OF 
NEXT INSTRUCTION 
TPC = ADR ( R ,TPC ) 

Figure 2: Flowchart for the Turing Machine algorithm. In this algorithm, written 
primarily for a hardwired or assembly- language implementation, the only allowable 
characters that can be written are 0 and 1. The only allowable movements for the tape 
head are left and right. The algorithm does not end as such, but a final or halting state 
can be implemented by the addition of two program lines that unconditionally loop to 
each other, denoting the end of the algorithm. This is done in the example of figure la. 
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three arrays, each two -dimensional: 
W(R,TPC), D(R,TPC) and ADR 
(R,TPC). The first subscript corre- 
sponds to the value contained in reg- 
ister R, while the second subscript re- 
fers to the program statement num- 
ber. (In the example of figure 1, 
W(1,3) =0, D(1,3) =1, and 
ADR(1,3) =3.) The variable I refers 
to the position of the tape. Hence, the 
tape is represented by a one- dimen- 
sional array, TAPE(/). The variable 
TPC represents the Turing program 
counter -that is, the line of the Tur- 
ing program being referenced. These 
variables, along with the description 
of the operation of a Turing Machine, 
are utilized in the flowchart of figure 
2. 

So far, no restrictions have been 
placed on the values of TPC or the 
tape index I. Turing assumed that the 
program and tape were indefinitely 
large. In a practical Turing machine, 
the variable TPC takes on values up 
to and including the maximum 
number of program statements. The 
tape index I may take on values up to 
and including the number of spaces 
on the tape. It is usual to assume that 
when the value of I exceeds the length 
of the tape, it returns to the first posi- 
tion on the tape, so that the tape then 
becomes finite and connected to form 
a loop. We call such a restricted 
machine a practical Turing Machine 
(PTM). With these restrictions it is 
possible to construct a PTM from 
discrete digital components. 

A Hardware Version 
A hardwired version of a PTM 

utilizing integrated circuits can be 
readily constructed as described in 
the Millen article (see reference 3). 
In the present implementation, 
the program is stored in a 128 by 
8 -bit programmable memory circuit. 
(See figure 3.) The variables are 
the same as those used in the flow- 
chart. The temporary register holds 
the value of ADR(R,TPC). Register 
TPC points to a program statement. 
Register R selects the left or right side 
of the program statement. The value 
of I is held in a 12 -bit binary up -down 
counter. The tape is represented by 
4096 bits of programmable memory. 
The boxes labeled "address selector" 
operate like double -throw switches 
and facilitate loading and execution 
of programs. A maximum of sixty - 
four program statements may be 

Text continued on page 136 
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(/nretouchedCAT 242x256 = 'pore! 72ßK byte'... 
Analysts Systems Inc 999 McMillan St N W Atianta G,l 

- - n.., .n ncanhur,': IAr,lvi ;u.i : Image Processing courtesy íßt f=its Resources Data 

And You Thought You Couldn't 
Afford Color Like This? 

Check our pricing. A system price for every- 
one's budget. We manufacture a full line of 
color graphic imaging systems. subsystems, 
and boards to fit your needs. Our CAT -100 
FAMILY including the new CBX Series boasts 
high performance at reasonable costs. 

Features available: Real time video frame 
grabber input in monochrome or color. Reso- 
lutions to 640 pixels per line. 65.536 Simulta- 
neous colors out of a palette of 16 million 
colors. Standard RS -170 NTSC and RGB 

video output, and Image memory from 32K to 
256K bytes. In addition we carry accessories 
and a steadily growing line of software sup- 
port packages. 

For more information call or write DIGITAL 
GRAPHIC SYSTEMS, INC.. 407 California Av- 
enue. Palo Alto. Calif. 94306. Telephone 415/ 
321 -8871. 

DIGITAL 
GRAPHIC 
SYSTEMS, INC. 
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0.001µF 
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1K 7400 

1 
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10 

Figure 3: Schematic diagram for the hardwired Practical Turing Machine. The device is designed to be built on three small circuit 
cards, figures 3a thru 3c. In figure 3a, the clock board, 1C23 and 1C24 produce a four -phase clock used by the other boards. 

LEO 
ELECTRONICS 
8921 S. Sepulveda #208 
Los Angeles, Ca 90045 
213 -641 -3101 

"WANT LOW PRICES AND QUALITY" 
LEO CAN FILL YOUR NEEDS 

Call for 50+ piece pricing 

SHIPPING & POSTAGE 
UPS (Ground) or 
Parcel Post Add $2.00 
UPS Blue (Air) Add $4.00 

Please specify method 

MEMORY PRODUCTS LS PRODUCT S PRODUCT TTL 

1702A 
2708 
TMS 2716 
2716 5v 
2532 
2732 
2758 

1-10 

4.85 
6.00 
7.50 
7.50 

22.00 
22.00 

8.00 

11-49 

4.65 
5.00 
6.50 
6.50 

20.00 
20.00 

7.50 

TMS 4060 
4116 
8080A 
8085A 
8216 
8748 
TMS 9900 

1-10 

3.00 
4.00 
4.00 

11.00 
2.60 

35.00 
27.00 

11-49 
2.70 
3.50 
3.00 
9.50 
2.40 

52.00 
25.00 

LSOO 
LSO2 
LSO4 
LSO8 
LS10 
LS20 
LS30 
LS32 
LS38 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.35 
35 

LS42 
L851 
1854 
LS73 
LS74 
LS85 
LS811 

1.893 
LS95 

.75 

.30 

.30 

.40 

.40 
1.15 

.40 

.85 

.75 

LS109 
LS123 
LS138 
LS139 
LS151 
LS153 
LS157 
LS158 
LS161 

45 
75 
75 
75 
75 
75 
75 
.80 
90 

LS163 90 
LS164 .85 
LS174 1.10 
LS175 1.00 
LS191 1.00 
LS193 85 
LS195 .70 
LS221 1.15 
LS240 1.20 

LS244 120 
LS2451.20 
LS283 95 
LS387 65 

LS388 65 
LS373 1.40 
LS374 1.40 
LS3771.45 

S188 
8189 
S287 

$288 $471 

3 50 
3.50 
3.50 
3.00 
7.50 

i 7489 165 

VOLT REGS 
34075 85 
340712 85 
32075 95 
320712 .95 

TERMS: WE ACCEPT CASH, CHECK, OR MONEY ORDERS. CALIFORNIA RESIDENTS ADD 6% SALES TAX 
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A 175 Program 
That Makes Your 
Microcomputer 
Worth Its Weight 

In Gold. 

The Denver 
Software Company has 
developed, with the 
assistance of a Big Eight 
accounting firm, a financial package for 
microcomputers which accommodates 
the needs of both the very small - 
businessman and the household budget 
manager, and costs far less than you 
would imagine. 

The FINANCIAL PARTNER' contains all 

essential accounting functions, and yet is 
easy to use. It also has built -in flexibility: 
Programming expertise and valuable time 
are not needed to get the FINANCIAL 
PARTNER' ready to use. And most 
important, this is a complete package, 
containing the programs, language, 
operating system, and supplies. 
The beauty of the FINANCIAL 
PARTNER" is that you don't have to be a 
professional bookkeeper or accountant to 
use it. Controller Jim Vogt says, It is one 

The FINANCIAL PARTNER"' is available from your 
local dealer or you can direct inquiries to: 

of the 
simplest accounting systems I have ever 
worked with, and it has a great ability to 
produce timely and accurate financial 
statements for small business or home 
use." All the necessary "how -to" is 
detailed in a well -written, step -by -step 
reference manual. 

The FINANCIAL PARTNER', which 
operates from menu selections, collects 
and organizes information for all of the 
standard categories: Assets, liabilities 
(including accounts payable), normal 
living expenses, deductible expenses 
(including all six deductions for personal 
Federal Income Tax returns), earned 
income (for both the wage earner and the 

THE DENVER SOFTWARE COMPANY 
MANUFACTURERS OF MICROCOMPUTER SOFTWARE 

self -employed), 
and other income 

and expenses. 
The provided chart of accounts 

is tailored for most users, but it can 
easily be modified by adding new 
accounts or changing descriptions. The 
FINANCIAL PARTNER' generates 
standard financial reports -including a 

detail trial balance, income statement, 
and balance sheet- as well as 
batch proof listings, check register, 
vendor payable reports, and chart of 
accounts reports. 
The FINANCIAL PARTNER' is available 
for Apple, Atari, Commodore, Ohio 
Scientific, Texas Instruments, Radio 
Shack, Zenith, and most other 
microcomputers. 
Minimum hardware requirements are: 48 K 

RAM, 140 K on -line storage, 40 x 24 or 
80 x 24 display device, and almost any 
80- column printer (optional). 

36 Steele Street, Suite 19 Denver, Colorado 80206 
Dealer inquiries welcome. 303 321 -4551. 
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Figure 3b: The processor card. 1C1 is the Turing program memory; the lines coming into AO thru A6 of 1C1 are the Turing Program 
Counter (TPC). 1C7 stores the R (direction) bit, and 1C9, 1C10, and 1C11 store the Turing program address at which the program will 
start execution. The left /right switch designates which half of the Turing program word is written (switch open = left half) when the 
RUN /PROGRAM bit is set to PROGRAM. 
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HAVE WE 

GOT A PROGRAM 
FOR YON IN '81 
Attend the biggest public computer shows in the country. 
Each show has 100,000 square feet of display space fea- 
turing over 50 Million Dollars worth of software and hard- 

ware for business, industry, government, education, home 
and personal use. 

You'll see computers costing $150 to $250,000 including 
mini and micro computers, software, graphics, data and word 
processing equipment, telecommunications, office machines, 
electronic typewriters, peripheral equipment, supplies and com- 
puter services. 

All the major names are there including; IBM, Wang, DEC, 
Xerox, Burroughs, Data General, Qantel, Nixdorf, NEC, Radio 
Shack, Heathkit, Apple, RCA, Vector Graphic, and Commo- 
dore Pet. Plus, computerized video games, robots, com- 

puter art, electronic gadgetry, and computer music to 
entertain, enthrall and educate kids, spouses and peo- 

ple who don't know a program from a memory disk. 
Don't miss the Coming Of The New Computers 

Show Up For The Show that mixes business with 
pleasure. Admission is $5 for adults and $2 for chil- 
dren under 12 when accompanied by an adult. 

Ticket Information 
Send $5 per person with the name of the show 
you will attend to National Computer Shows, 
824 Boylston Street, Chestnut Hill, Mass. 02167. 
Tel. 617 739 2000. Tickets can also be purchased 
at the show. 

WASHINGTON, DC 
DC Armory/Starplex 

2001 E. CAPITOL ST. SE 

(E CAP ST EXIT OFF 1295 
- KENILWORTH FRWY) 

ACROSS FROM RFK STADIUM 
THURS -SUN 

SEPTEMBER 24-27 
10 AM TO 7 PM 

.0 FaLE 

DALLAS 
Dallas Market Hall 

2200 STEMMONS FRWY 
AT INDUSTRIAL BLVD 

THURS -SUN 
APRIL 9-12 

10 AM TO 7 PM 

BOSTON 
Hynes Auditorium 
PRUDENTIAL CENTER 

THURS -SUN 
OCTOBER 15-18 
10 AM TO 7 PM 

CHICAGO 
McCormick Place 
SCHOESSLING HALL 

23RD 8 THE LAKE 

THURS -SUN 
SEPTEMBER 10-13 

10 AMT07PM 

ATLANTA 
Atlanta Civic Center 
395 PIEDMONT AVE NEAT 

RALPH McGILL BLVD 

THURS -SUN 
OCTOBER 29- NOVEMBER 1 

10 AM TO 7 PM 
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FOUR 1K BY 1 BIT 
PROGRAMMABLE MEMORIES 

IC15 
2102 

R/W 
00 

DI 

A9 A8 A7 A6 A5 A4 A3 A2 Al AO 
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14 15 16 8 7 6 5 4 

12 11 

CE 

IC16 
2102 

A9 A8 A7 A6 A5 A4 A3 

R/W 
Do 

DI 

A2 Al AO 
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1817 
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CE 

IC17 R/W 

DO 

DI 

Ag A8 A7 A6 A5 A4 A3 A2 Al AO 

2102 12 

11 

14 15 16 8 7 6 5 4 2 1 

CE 

IC18 
2102 

R/W 

DO 

DI 

A9 AB A7 A6 A5 A4 A3 A2 Al AO 

14 15 16 8 7 6 5 4 2 

û 
DIRECTION 

û 
CLOCK 

Figure 3c: The memory card. IC12, IC13, and IC14 store the 
pointer I to the Practical Turing Machine tape, while IC15 thru 
IC18 store the tape itself. 
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û 
TAPE 
BIT 
WRITE 

ci 

TAPE 
BIT 
READ 

CLOCK 

Bring the computer to your senses 
The Soundchaser computer music system transforms 
the Apple II" into an expandable, professional quality, 
polyphonic keyboard synthesizer and sequencer. Sound - 

chaser's music modules include a 4 octave keyboard 
housed in an attractively finished wood cabinet corn - 
plete with polyphonic interface card. connector and 
control software. The synthesizer voice card provides 

3 analog /digital hybrid, studio quality programmable 
synthesizers. Each synthesizer consists of o wide range. 
waveform select oscillator, digitally controlled 24 dB/ 
octave, low pass resonant filter, user definable LFO, fully 
programmable envelope generators, and a digitally 
controlled amplifier. System software includes a 4 chan- 
nel sequencer which supports up to 12 synthesizers! 

Explore Soundchaser's musical horizons. 
Play the sounds at your fingertips. 

Keyboard $650.00. 
3 Synthesizer voice card: $350.00. 

Write or call for details. 
Dealer inquiries invited. 

(415) 747 -0614 

'Soundchaser is a trademark of Passport Designs. Inc. 
"Apple is a registered trademark of Apple Computer. Inc. 

PASSPORT 
DESIGNS 

Marketing. 
Box 21061, 
Minneapolis. MN 55421 

Headauarters 
Box 4/8, 
La Hon 
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COMPUTER 
ON S-100 BUS 
DESIGNED TO 
SATISFY A WIDE 
VARIETY OF 
APPLICATIONS. 

MULTIUSER 

I1IIIIIIIIHIUII 

STANDARD FEATURES 
INCLUDE: CP M 2.2 
OPERATING SYSTEM, 54K 
EXPANDABLE, BANK SE- 
LECTABLE MEMORY,4MHZ 
ZBOA CPU WITH 4 SERIAL 
ANO 3 PARALLEL PORTS, 
RELIABLE B" FLOPPY DISK 
DRIVES IN A STURDY ALL 
METAL CABINET. 

S 4000 
MP M OPTIONAL. 

l' M ANII I.MI M 1111.1'.1111111 IIIAIM I,.IInI ul'.I nu II ZOBEX 
P.O.BOX 1847 SAN OIEGO,CA.92112 

7343 -J RONSON RO, SAN DIE GO,CA.92111 
(714) 571 -6971 



Circle 93 on inquiry card. 

What do you want 
your computer and 
video player to do 

that they can't do now ? 

A. Display videotape segments 
then automatically switch to 
computer text. 

B. Display multiple- choice options 
at each stage of the presenta- 
tion, then, depending on the 
choice made, replay any portion 
of text and /or video, or move on 
to new material. 

C. Show any portion of the com- 
puter text and /or videotape 
(randomly accessed) depend- 
ing on the pace and /or choices 
of the user. 

D. ALL OF THE ABOVE ... and 
do it all on one screen. 

If you checked D, contact us for more 
information on Cavri Interactive Video. 
We offer a reasonably priced, sophisti- 
cated system that links an Apple* or an 
RS -232 interfacing computer with a 
Sony or Panasonic VCR and TV 
screen - with no modification. In- 
cluded are simple, straightforward in- 
structions for writing your programs. 
Plus frame -accurate stops and 
switches with no accumulated error. 

Write or call today and join the many 
companies, large and small, that are 
improving their audiovisual training 
and testing with the new technology 
pioneered by Cavri. 

Training, of course, is only one appli- 
cation. Now you can catalogue any- 
thing - for example, a museum can 
videotape its paintings, sculptures, 
and artifacts, then show them by artist, 
subject, date, or any other grouping, 
regardless of the sequence in which 
they were recorded on the videotape. 
Tell us your application, and we can 
help by supplying the system and 
guidance on programming and video- 
tape or videodisc production. 

Cavil 
interactive Hideo 

26 Trumbull Street, New Haven, CT 06511 
(203) 562-4979 

'TM - Apple Computer Co. 
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C27 
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LEAST BIT(LSB) 

REGISTER R V1 

Figure 3d: This simple front panel for the PTM displays the address being pointed to by 
the Turing Program Counter and the value in the R register. 

Text continued from page 128: 

stored in 128 8 -bit locations. 
Programs are stored by: 

Number Type +5 V GND 

Cl MCM6810 24 
C2 7475 5 1 

C3 7475 5 1 

C4 7475 5 1 

C5 74157 16 
C6 74157 16 
C7 7400 14 
C8 7400 14 
C9 7476 5 1 

C10 7476 5 1 

C11 7476 5 1 

C12 74191 16 
C13 74191 16 
C14 74191 16 
C15 2102 9 1 

C16 2102 9 1 

C17 2102 9 1 

C18 2102 9 1 

C19 7400 14 
C20 7400 14 
C21 7400 14 
C22 7400 14 
C23 7476 5 1 

C24 7476 5 1 

C25 555 8 1 

C26 7404 14 7 
C27 7404 14 7 

Table 1: Power- wiring table for figures 
3a, 3b, and 3c. 

single- stepping the programming 
counter to the desired statement 
number, 

selecting the proper side of the 
statement with the L/R switch, 

loading the values for W, D, and 
ADR via the programming switches, 
and 

depressing the "write" button. 

This sequence is repeated until all of 
the program has been entered. 

Execution is initiated by: 

single- stepping the starting location 
of the Turing program into register 
TPC, and 

switching to RUN mode. 

Timing signals are provided by a 
4 -phase clock through the inputs 
labeled clock 1 thru clock 4. 

This representation offers a 
relatively fast execution time of about 
2 As per cycle. Changes in the length 
of the tape or in the maximum 
number of program statements are 
extremely difficult to make. Output is 
limited only by the imagination and 



 il_.. dpu-180 , 
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...is the Heart 
of the 

Microprocessor 
World's 

Best Multi -User 
System... 
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MULTIPROCESSOR 
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The dedicated power of this complete single board computer is provided to 
each user, making the DISCOVERY MULTIPROCESSOR unique among 
multi -user systems. With the power and expandability of distributed process- 

ing With the economy of shared peripherals With the flexibility of shared 
and public files And all of this with full CP /M` and S -100 compatibility. 

Multiprocessing Software 
Our Distributed Processing Oper- 
ating System, dpc /os°, resides in 
the Service Processor, establishing a 

CP /M environment for each user 
and managing access to the shared 
system resources. Multiuser facilities 
are provided for print spooling, for 
interprocessor communication and 
for private, public and shared - update 
files. Several processors can be em- 
ployed concurrently by a single user 
via the enhanced batch submit facil- 
ities. And with DISCOVERY all 
CP /M compatible programs will 
execute without modification, thus 
protecting your software investment 

Multiprocessing Hardware 
The ACE 64K Distributed Process- 
ing Single Board Computer, the 
dpo-180' gives the DISCOVERY 
MULTIPROCESSOR its own unique 
architecture. One DPC is dedicated 
to each user providing exclusive use 
of the onboard Z -80, 64K ram and 
serial I /O. Access to the shared 
resources is provided by an ex- 
panded DPC used as a Service 
Processor. Additional users can be 

added at any time by simply inserting 
additional DPCs, into the standard 
S -100 bus - up to a total of sixteen 
user processors in a single chassis ! 

'CP /M is a registered TM of Digital Research, Inc. 

DISCOVERY has been proven in installations throughout the World. 
If you need the Power of Multiprocessing... it's time you discovered us! 

The ACE DISCOVERY MULTIPROCESSOR dedi- 
cates a complete 64K Z -80 Distributed Processing single 
board Computer. the dpo-18O- to each user. An ex- 
panded DPC coordinates all of the system activities. 

Multiuser mainframes with 192K ram start at 
under $6000. The 64K dpo-180" is priced at 
$1395. Immediate delivery. A complete line of 
standard peripherals including a 26M byte hard 
disk subsystem can be supplied on request 

Dealer and OEM inquiries are invited. 

Action Computer Enterprise,Inc. 
The Multiprocessing Company 

55 West Del Mar Boulevard, Pasadena, California 91105 USA Cable ACEPAS Pasadena (213) 793 -2440 

Visit our Booth at the NCC 



means of the user. In my prototype, a 
row of light- emitting diodes (LEDs) 
displays the contents of register R and 
register TPC (see figure 5). Com- 
ponents for this hardwired represen- 
tation of a PTM cost about $80. 

An Assembly -Language Version 
Another implementation of a Prac- 

tical Turing Machine is with a micro- 
processor. The code given in listing 1 

is designed to run with only 512 bytes 
of memory and a Motorola 6800 
microprocessor. The main program, 
as written, uses monitor routines 
available on the Heathkit ET -3400 
Trainer. The tape index I is 
represented by the contents of loca- 
tions I2 and I1. The variable I1 points 
to an 8 -bit word in the tape array. 
The 3 least significant bits of the con- 
tents of the location I2 point to a bit 
within that word. A maximum of 
thirty -two program statements may 
be stored in 64 bytes of memory. 

Subroutine RUN is divided into 
five parts: 

statements 0000 thru 0016 (hexa- 
decimal) load R with the value of 
TAPE (1) 

STM N R=0 R=1 

0 0080 
1 0081 
2 0082 
3 0083 

31 009F 

00A0 
00A1 
00A2 
00A3 

00BF 

W D - A D R- 
7 6 5 4 3 2 1 0 

Bit locations 

Figure 4: Memory map of assembly - 
language implementation of a Practical 
Turing Machine. Memory locations hexa- 
decimal 0080 thru 00BF are used to store 
a program of up to thirty -two steps, with 
2 bytes being used to store each statement 
line. The character to be written, W, is in 
bit 7 of a given byte. The direction of tape 
head movement, D, is in bit 6. The state- 
ment number of the next statement to be 
executed is stored in bits 4 thru 0 of the 
byte. Bit 5 is unused. 

statements 0017 thru 001C (hexa- 
decimal) establish an offset for find- 
ing the proper half of a Turing pro- 
gram statement 
statements OO1D thru 002F (hexa- 

decimal) print W(R,TPC) on the 
TAPE 

statements 0030 thru 0044 (hexa- 
decimal) increment or decrement I 

statements 0045 thru 0049 (hexa- 
decimal) restore TPC to the next pro- 
gram statement number 

The main program provides output 
through the ET -3400 monitor 
routines and LED displays. 

Details of storage of the Turing 
program appear in figure 4. Each side 
of each program statement is stored 
in a separate memory location. The 
value of W occupies the most signifi- 
cant bit and the value of D occupies 
the next most significant bit. The 
value of ADR is stored in the 5 least 
significant bits of a Turing program 
statement location. 

Program statements are entered 
directly into memory locations using 
monitor routines available on the 
trainer. 

Execution is initiated by: 

entering the starting location of the 
Turing program into the location 
TPC, 

Text continued on page 146 

Why Do Professionals Prefer 
BECAUSE 

Unique software Technical suppOrl Quick 
delivery Established company Release 2 

CP /M' (some packages under UNIX' and TRSD8S') 
Quality software In -house expertise Fast 

response User orientation Competitive prices 
Customer service Yehnlm° media Onyx 

hardware (CP /M and UNIX versions) 

BECAUSE 

Unique swift routing cybernetics response system 
gives you no- nonsense technical answers that save 
you time Call (714) 848 -1922. 

Business 
Medical 
Real Estate 
Computer Systems 

NEW RM /COBOL' applications: 
Order Entry /Inventory Receivables Payables 

General Ledger Financial Modeling Client Account- 
ing -and more on the wayl 
NEW CBASIC2' applications: 

REAP (Real Estate Acquisition Package). 

Software from Cybernetics? 
RM /COBOL -The new standard for microcomputer COBOL!! The only COBOL 
for CP /M (also on TRSDOS S UNIX) with alternate keys (multi -key ISAM), CRT 
screen handling, interactive debug, and the most useful Level 2 features. Compat- 
ible with RSCOBOL' -but runs luter. 
Plus existing CBASIC2 packages 

APH (Automated Panent History) 
Osborne d Assoc. -Payroll Payables /Receivables Genera, Ledger 
NAD' (Name and Address) 
PMS (Property Management System) 

Inquire for details 
Trademarks of ' RyanMcFarland Corp ,'Compiler Systems. Inc.. 'Digital Research. 'Bell 
Telephone Laboratories. Inc. 'Tandy Corp.. "Verbatim. Inc . 'Cybernetics. Inc . 'Struc- 
tured Systems Group. Inc. .'Small Business Applications, Inc 

TRS -80', Model II CP /M -The fastest Mod II CP /M with the most features. Out- 
standing teaching documentation for newcomers to CP /M, multiple CRT emula- 
tion, down loading package, support for CORVUS 10 Mb hard disk. Maly addi- 
tional user -oriented features. 

And system software packages 
MAGIC WAND' Editing/Word Processing 
CBASIC2 Compiler BASIC 
OSORT Solt Merge Package 

C S SS'l!.-T:SLiSS 
S 

8041 Newman Ave.. Suite 208 
Huntington Beach, CA 92647 
(714) 848 -1922 
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ALL GuiDEs 
from OSBORNE /McGraw -Hill 

The Apple li User's Guide by Lon Poole, Martin McNiff, and Steven Cook 046 -2. $15. 

This Guide is the key to unlocking the full power of your Apple II or Apple II plus computer. The Apple II User's Guide brings together in 
one place a wealth of information for Apple computer users. It will tell you more about your Apple than any other single source. This book 
will save you both time and effort. No longer will you have to search endlessly for useful information. It's all here, in the Apple I I User's Guide. 
thoughtfully organized and easy to use. Topics include: 

'Applesoft and Integer BASIC pro- 
gramming - especially how to 
make the best use of Apple's 
sound. color and graphics capabi- 
lities. The book presents a 

thorough description of every 
BASIC statement, command and 
function 

'Advanced programming - special 
sections describe High Resol.tion 
graphics techniques and other ad- 
vanced applications. 

'Hardware features - the disk drive 
and printer are covered in sepa- 
rate chapters. 

'Machine level programming - al- 
though not a machine language 
programming guide, this book 
covers the Machine Language 
Monitor in detail. 

'Apple is a trademark of the Apple Computer Corporation. 

PET /CBM Personal Computer Guide Second Edition by Adam Osborne and Carroll Donahue a55 -t. 515. 

The PET/ CBM Personal Computer Guide is a step -by -step guide that assumes no prior knowledge of computers. If you can read En- 
glish, you can use this book. This revised second edition provides even more useful material than the popular first edition. It covers the 
most recent CBM products: the CBM 8000 and 4000 series computers, the 2040 and 8050 disk drives, and programmable printers. Adam 
Osborne co- authored this new edition. He has re- written it to be a step -by -step BASIC tutorial. So if you don't know BASIC, don't worry. This 
book will teach you both BASIC and CBM BASIC. If you're thinking about buying any personal computer, this book will show you what the 
PET can do for you. If you've just bought a PET or CBM. this is the book you must have to really understand your computer. By using the ex- 
amples found in this book you'll quickly get your PET /CBM up and running. These examples are thoroughly documented so you can learn 
how and why the programs work. It's the "how" and "why" that are important in learning to make the PET work efficiently for you. The PET 
Personal Computer Guide covers everything you'll need to be master of your PET. 

'PET and CBM are both trademarks of Commodore Business Machines. 

CP /M User's Guide by Thom Hogan e44 -6 $12 99 

If you haven't yet purchased CP /M for your system, the CP /M User's Guide will make your first use of CP /M 
easy. If you already have CP /M, this book will help you modify your system and let you "jockey your disks" like an 
expert. The CP /M User's Guide describes types of CP /M and their compatibility. It includes a discussion of 
conventions used to create file names and command lines. Numerous sample screen displays for each version of 
CP /M graphically explain each operator command and computer response. CP /M's Assembly Language Utilities 
are described for the non -technical reader who wants maximum use of CP /M's capabilities. The book also 
discusses how application packages, high level languages, solution programs, and other support programs 
combine with CP /M to answer a user's individual needs. You'll also find an explanation of MP /M and CP /NET as 
well as the technical aspects of CP /M's internal structure which will permit you to make simple modifications. A full 
glossary and several useful appendices are included. 'CP /M is a trademark of Digital Research Corporation. 

The Business System Buyer's Guide by Adam Osborne 047 -0 $7.95 

When you enter the marketplace of small business computers you face a bewilder- 
ing array of products, prices, features, and fables. This guide cuts through the jargon 
and unravels the task of buying the right computer system. Dr. Osborne is the foremost 
authority on the use of computers in small businesses. Here, he helps you to analyze 
your computer needs by applying the same know -how that made your business a 

success. This book provides solid information on how to determine your needs, how to 
choose software and hardware for all business applications, what to expect from 
vendors, what to avoid, and what questions you must ask. It also provides a wealth of 
detailed information on products, manufacturers, retailers, and the whole micro- 
computer marketplace. Purchasing a computer system for any business is a complex 
process. but it need not be a frustrating one. This book will help. Before you buy any 
computer, read this book. You'll never make a better investment. 

Make check payable to Cl OSBORNE/McGrew-HID 
630 Bancroft Way. Berkeley. CA 94710 Dept. B14 Phone Orders:(415) 548 -2805 

Name 

Address 

City /State /Zip 

Plus 0.75 /item 4th class 051.25 /item UPS 052.50 /item Air Mail 054.00 /item Overseas 
(California residents add applicable tax.) Please send me your free catalog. 

G01 

Total amount enclosed 5 or charge my OVisa OMastercharge 

Card a Expiration Dale 

Signature 



Listing 1: Listing for implementation of the Practical Turing Machine in 6800 machine code. The program uses routines from the 
Heathkit ET -3400 microprocessor trainer at hexadecimal locations 0058 and 0058. 

1 

11 

1 

11 

11 

MICRO- TURING 
PRACTICAL TURING MACHINE SIMULATOR FOR USE WITH A 6800 MPU 

AND AT LEAST 512 BYTES OF RAM.THE MAIN PROGRAM USES MONITOR 
ROUTINES AVAILABLE ON HEATHKIT'S MODEL ET -3400 MICROPROCESSOR 
TRAINER.WRITTEN BY JIM WILLIS PHYSICS DEPT. UNC CHAPEL HILL. 

MEM. 
LOC. 

CHAPEL HILL , NC. 27514. 
MICRO- TURING 

OP. CODE LABEL MNEMOMIC COMMENTS 
" READ TAPE 
" SET UP TAPE MASK FROM (I2) 

0000 86 01 RUN LDA A # $01 A= 00000001 
0002 D6 4A LDA B I2 B =I2 

0004 C4 07 AND B # $07 B= 00000111 .AND. B 

0006 27 04 FIRST BEQ NEXT IF (B =0) GO TO NEXT 
0008 48 ASL A A =2 *A 

0009 5A DEC B B =B -1 

000A 20 FA BRA FIRST GO TO FIRST 
000C D7 4F NEXT STA B R R =B( =0) 

" LOAD R WITH TAPE(I2,I1) 

000E DE 4B LDX I1 X =I1 

0010 AS 00 BIT A $00,X IF ((A.AND.TAPE(I1)).EQ.0) Z= 1,ELSE Z =0 

0012 27 09 BEQ ENDR IF (Z =1) GO TO ENDR 

0014 5C INC B B =B+1 
0015 D7 4F STA B R R =B( =1) 

" LOAD B WITH TURING PROGRAM STM(R,TPC) 
0017 D6 4E LDA B TPC B =TPC 
0019 CB 20 ADD B # $20 B =B+$20 
0016 D7 4E STA B TPC TPC =B 
OO1D DE 4D ENDR LDX TPC X =TPC 
001F E6 80 LDA B $80,X B= TURING PROGRAM STM(R,TPC) 
0021 DE 4B LDX I1 X =I1 

" WRITE ON TAPE 
0023 C5 80 BIT B # $80 IF((B.AND.10000000).EQ.0) Z= 1,ELSE Z =0 
0025 27 04 BEQ WZERO IF (Z =1) GO TO WZERO 
0027 AA 00 ORA A $00,X A= A.OR.TAPE(I1) 
0029 20 03 BRA ENDW GO TO ENDW 
002B 43 WZERO COM A A= .NOT.A 
002C A4 00 AND A $00,X A= A.AND.TAPE(I1) 
002E A7 00 ENDW STA A $00,X TAPE(I1) =A 

" MOVE TAPE POINTER 
0030 CE 00 4A LDX # $004A X =$004A 
0033 C5 40 BIT B # $40 IF((B.AND.01000000).EQ.0) Z= 1,ELSE Z =0 
0035 27 08 BEQ DEC1 IF (Z =1) GO TO DEC1 

" INCREMENT (I2,11) 
0037 6C 02 INC $02,X I1 =I1+1 
0039 28 UA BVC ENDD IF(I1.NE. -128) GO TO ENDR 
003B 6C 00 INC $00,X I2 =I2 +1 
003D 20 06 BRA ENDD GO TO ENDD 

" DECREMENT (I2,I1) 
003F 6A 02 DEC1 DEC $02,X I1 =I1 -1 
0041 28 02 BVC ENDD IF(I1.NE.127) GO TO ENDD 
0043 6A 00 DEC $00,X I2 =I2 -1 

" TPC = ADR(R,TPC) 
0045 C4 1F ENDD AND B # $1F B= B.AND.00011111 
0047 E', 04 STA B $04,X TPC =B 
0049 39 RTS RETURN 

0U4A XX 
004B 01 
004C XX 
004D 00 

I2 

I1 
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(I2) 
$01 
(I1) 
$00 

" VARIABLES 

I2 

I1 
Listing 1 continued on page 142 
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The largest selection 
of software from the 
world's largest 
software publisher. 

NO.191/2 
Write for our catalog with 
full program descriptions 
and specifications. 
DISK OPERATING SYSTEMS 

CP /M CONFIGURED FOR: 
APPLE II 

DIGITAL MICROSYSTEMS FDC3 
DURANGO F -85 
HEATH H8 AND H89 
ICOM MICRO DISK 
ICOM 3712 
ICOM 3812 
ICOM 4511 /PERTEC D3000 
INTEL MDS 
MICROPOLIS FLOPPY DISK 
MITS /ALTAIR 
MOSTEK MDX 
NORTH STAR 
OSI C3 
PRO -TECH HELIOS 
TRS -80 MODEL I 

TRS -80 MODEL II 

TRS -80 MODEL III 
ZENITH Z89 
MP /M FOR INTEL MDS 

HARD DISK INTEGRATION MODULES 

CORVUS WITH APPLE II SOFTCARD 
CORVUS WITH S100 AND TRS -80 

MODEL II 

ICOM 4511 /PERTEC D3000 
KONAN PLUS CDC PHOENIX 
XCOMP SM /S PLUS CDC PHOENIX 
XCOMP DFC10 FOR PERTEC D3000 

SYSTEMS TOOLS 

BUG AND uBUG 
DESPOOL 
DISILOG 
DISTEL 
EDIT 
EDIT-80 
FILETRAN 
IBM /CPM 
MAC 
MACRO -80 
PASM 
PLINK 
RAID 
RECLAIM 
SID 

TRS -80 MODEL II 
CP /M 
CUSTOMIZATION 
DISK 

UNLOCK 
WORD- MASTER 
XASM -18 
XASM -48 
XASM -65 
XASM -68 
XMACRO -86 
ZDT 
Z80 DEVELOPMENT 

PACKAGE 
ZSID 

TELECOMMUNICATIONS 

BSTAM BSTMS 

LANGUAGES 

ALGOL -60 muSIMP 
APL /V80 NEVADA COBOL 
BASIC -80 PASCAL /M 
(COMPILER) PASCAL /MT 

BASIC -80 PASCAL /MT 
(INTERPRETER) PASCAL/Z 

BDS C COMPILER PL /I -80 
CBASIC -2 SMAL /80 
CIS COBOL S -BASIC 
COBOL -80 TINY C 

FORTRAN -80 W'SMITHS C 

KBASIC COMPILER 
muLISP XYBASIC 

LANGUAGE AND APPLICATIONS 
TOOLS 

BASIC UTILITY MDBS.RTL 
DISK M /SORT FOR 

DATASTAR COBOL -80 
FABS PEARL 
FORMS 2 FOR ()SORT 

CIS COBOL STRING BIT 
MAGSAM III STRING/80 
MAGSAM IV SUPER -SORT 
MDBS.DRS ULTRASORT II 

WORD PROCESSING SYSTEMS 
AND AIDS 

MAGIC WAND TEX 
LETTERIGHT TEXTWRITER III 
MICROSPELL WORD -STAR 
SPELLGUARD WORDINDEX 

DATA MANAGEMENT PACKAGES 

CONDOR MDBS.ORS 
HOBS WHATSIT? 
MDBS 

GENERAL PURPOSE 
APPLICATIONS 

CBS 
SELECTOR III -C2 
SELECTOR IV 

MAIL LIST APPLICATIONS 

MAILING ADDRESS (PTREE) 
MAIL -MERGE FOR WORD -STAR 
NAD 
POSTMASTER 

BUSINESS APPLICATIONS 

ACCOUNTS PAYABLE (PTREE) 
ACCOUNTS PAYABLE (SSG) 
ACCOUNTS RECEIVABLE (PTREE) 
ACCOUNTS RECEIVABLE (SSG) 
GENERAL LEDGER II (CPAIDS) 
GENERAL LEDGER (PTREE) 
GENERAL LEDGER (SSG) 
GLECTOR FOR SELECTOR III -C2 
INVENTORY (PTREE) 
INVENTORY (SSG) 
PAYROLL (PTREE) 
PAYROLL (SSG) 

WordStar users unite ... with A ww I \ MAIIIw R wl5 v 
I \ 

NDEX 
Designed to assist users of WordStar maintain large 
documents, WORDINDEX is a list- making, tabulating and 
indexing champion. 

Generate a table of contents, a list of figures and a list of ta- 
bles, a sorted index, with index words on two levels: master 
and sub -references. In addition, you can re- number section 
numbers and page references, whenever the document has 
been changed. All automatically. WORDINDEX has the added 
attraction of user -selectable print control for all headings. 

WORDINDEX is also useful for indexing publications not in 
machine -readable form. 

WORDINDEX $195. Program With Full Documentation 

MICROSPELL SPELLING CORRECTION PROGRAM AVAILABLE FOR $295. 

NUMERICAL PROBLEM -SOLVING 
TOOLS 

ANALYST STATPAK 
FPL T /MAKER 
muMATH 

OTHER SPECIALIZED 
APPLICATIONS 

DATEBOOK 
ESO -1 

MASTER TAX 
PAS -3 DENTAL 
PAS -3 MEDICAL 
PROPERTY MANAGEMENT (PTREE) 
STANDARD TAX 

BOOKS AND PERIODICALS 

APL -AN INTERACTIVE APPROACH 
ACCOUNTS PAYABLE & ACCOUNTS 

RECEIVABLE -CBASIC 
8080/Z80 ASSEMBLY LANGUAGE 
THE CP/M HANDBOOK 
THE C PROGRAMMING LANGUAGE 
FIFTY BASIC EXERCISES 
GENERAL LEDGER-CBASIC 

LIFELINES 
PASCAL USER MANUAL AND REPORT 
PAYROLL WITH COST 
ACCOUNTING -CBASIC 

STRUCTURED MICROPROCESSOR 
PROGRAMMING 

USING CP /M -A SELF -TEACHING 
GUIDE 

ACCESSORIES 

DC 300 DATA CARTRIDGE 
HEAD CLEANING DISKETTE 
FLIPPY DISK KIT 
FLOPPY SAVER 

Program names and computer names are 
generally trademarks or service marks of the 
author or manufacturing company 

All software products have specific re- 
quirements for hardware and additional as- 
sociated software (e.g. operating system or 
language). 

All products are subject to terms and condi- 
tions of sale. 

Copyright ,c 1981 Lifeboat Associates. No 
portion of this advertisement may be repro- 
duced without prior permission. 

Ordering Information COMPUTERS SUPPORTED WITH MEDIA FORMAT ORDERING CODES. 

ADDS Mulhwsion 
AAL Eagle 
Altair 8800 
Altos 

Apple CP /M 13 Sector 

Apple CP /M 16 Sector 
BASF System 7100 
Blackhawk Micropolis 

Mod II 

Blackhawk Single Density 
CDS Versatile 38 
CDS Versatile 4 

COMPAL -80 
CSSN Backup 
Cromemco System 3 

Cromemco Z20 
Delta Systems 
Oigi -Log Microterm II 

RT Digital Microsystems Al 
RB Durango F -85 RL 

Bt Dynabyte 088/2 R1 

Al Dynabyte DB8/4 Al 
RG Exidy Sorcerer Lifeboat 
RR CP /M 02 
RD Heath 118 H17/H27 disk P4 

Heath 1189 Lifeboat CP /M P4 

02 Heath H89 Magnolia 

'03 CP /M P7 

01 Helios II 82 
02 ICOM 2411 Micro Floppy R3 

02 ICOM 3712 Al 
Ti ICOM 3812 Al 
Al ICOM 4511 5440 Cartridge 
R6 CP /M D1 

At ICOM 4511 5440 Cartridge 
RD CP /M D2 

MS 5000 RA Micropolis Mod II 02 
MS 8000 Al Morrow Discus At 
MSAI VDP -40 R4 Mostek At 
MSAI VDP -42 R4 North Star Single Density P1 

MSAI VDP -44 R5 North Star Double Density P2 

MSAI VDP -80 Al North Star Quad Density P3 

SC Intecolor Nylac Micropolis Mod II 02 
8063/8360/8963 Al Nylac Single Density 03 

ntertec Superbrain DOS 0.1 R7 Ohio Scientific C3 A3 

ntertec Superbrain DOS 0 5 RJ On C8001 T2 
ntertec Superbrain DOS 3 o RN Perlec PCC 2000 Al 
ntertec Superbrain OD RS Processor Technology 

Contrer PSI -80 RF Hehos II 82 
MITS 3200 -3202 81 Ouay 500 RO 

MSD S. 25 in RC Ouay 520 RP 
Meca Delta-1 5.25 in P6 RAIR Single Unsay R9 

Micromation Al RAIR Double Density RE 

Micropolis Mod I . 01 Research Machines 5 25 in RH 

Lifeboat Associates, 1651 Third Avenue, N.Y., N.Y. 10028 
(2121 860.0300 Telex: 640693 

Research Machines 8 in 
Rex 

SD Systems 5 25 in 
SD Systems 8 in 

Sanyo 7000 5 25 m 

Spacebyte 
TEI 5 25 in 
TE I B in 
TRS -80 Model I 

STANDARD 
TRS -80 Model I FEC 

Freedom RN 

TRS -80 Model I 

Micromation A4 
TRS -80 Model I Omicron 

5 25 in RM 

Al TRS -80 Model I Omikron 
03 Bin Al 
R3 TRS -80 Model I 

Al Shuffleboard Al 
RO TRS -80 Model II Al 
Al TRS -80 Model Ill RU 
R3 Vector MI 02 
Al Vector System 8 02 

Vista V -80 5 25 in. Single 
R2 Dens.. R8 

Vista 0200 5.25 in Double 
Dens P6 

Zenith Z89 Heath CP /M P7 

Zenith A89 Lifeboat CP /M P4 

Zenith Z89 + Magnolia 
CP /M P7 

In Germany, 
Intersoft GmbH, Schlossgartenweg 5, 
D -8045 Ismaning Telephone 089/966 -444 Telex: 5213643 isof 
In Switzerland, 
Lifeboat Associates GmbH, Aegeristr. 35, CI-16340 Baar, 
Telefon: 042/31 2931, Telex: 865265 MICO CH 



Listing I continued: 

004E XX TPC (TPC) TPC 
004F XX R (R) R 

" MAIN 

0054 8D AA MAIN BSR RUN BRANCH TO SUBROUTINE RUN 
0056 96 4F LDA A # R A =R 
0058 BD FC BC JSR REDIS " SET UP DISPLAY ADDRESS 
005B BD FE 3C JSR OUTHEX " DISPLAY CONTENTS OF A 

005E 01 01 01 NOP " SPACE FOR ANOTHER JSR 
0061 20 FO BRA MAIN GO TO MAIN 

0080 00 
0081 81 

OUAO 81 

OOA1 00 

0100 XX 
THRU XX 
01FF XX 

" END MAIN 

" LOCATIONS $0080 THRU $00BF 
" RESERVED FOR TURING PROGRAM 
" STATEMENTS 

(1,0)= (R,TPC) 

" TAPE 
" TAPE 
" TAPE 

" XX= LOCATION FILLED JUST PRIOR TO 
" EXECUTION 

Listing 2: Listing for implementation of the Practical Turing Machine in FORTRAN. 

TURING 
(JId:I:VE:ftiSAl... TURING MACHINE '.':ìl:M(JI...AT(lli...lIM WILLIS Y PHYSICS DEPARTMENT 
UNIVERSITY OF NORTH CAROLINA Y CI"IAPEI... fI:I:I...I... NORTH (:;Ali(:)I...:I:3!A. 

DESIGNED TO RUN (:)N (.1NC.(;C:'::3 VERSION OF :I:E:+ì°i' S 360/ 370 l'::Al...l.-....C)f:; 

TURING 
DIMENSION :L T'AP f.: ( 1:3£:3 ) 

INTEGER *2 W(21.64) YLI(2Y64) YALIfi(:3Y64) rTAF'E:('1:3!»3) YTF'C:YW'l'YI:II:YADfiIYT 
DATA Y%' Y'! 

180 1000 WRITE(3y100) 
:Lii'() 100 FORMAT(' HOW MANY SPACES IN THE TAPE? 128 MAX. ') 

200 fa::r1LI ( :L Y * ) MTAPE:: 

210 l: F ( i`1 T r1 f' E: . C:I T.:1. :3; 3) ì1 T A F' E:::::1. 3£:3 

2:30 1001 WRITE( 3Y102) 
230 10:3 FORMAT(' INPUT TURING I"ft(:)C)f(AM.WOYLi0Y(II.iROYW:I.0:I.YAT.iR1..W0::',:.' TO END') 
240 N::3TM::::O 

250 :L N L I I:: X:::: N'.:ì'r M4. :I. 

:360 WRITE ( tT Y:1.03 ) N:3TM 

270 103 FORMAT(' :3TM.N(:). ' Y:I:'?) 

2£3() RL::f1D(:LY*)W(:I.YNDI::X)YD(IYNDEX)YALIFi(IYNT:i[:X)YW(.'YNUEX)YI.Í(2YNT:IL=X)YALiIi(: YNLiE:X) 
:390 :I: F ( Nf:>TM . I::Q . 64 ) G(:)TC) 2 

3() 0 :i: f( W(:I. Y N)':I E:: X).(à T. 1. )(:ì O T C1 2 
310 N£:3T'M:-:NSTM4-1 

3:30 C)(:)T(:) 1 

330 2 14R1 Tf: ( .3 Y 1 O4 ) 
340 104 FORMAT(' N(:1. WO DO ALIf;o w i L11. ALIr.1 ') 

350 DO 3 :I:=:I. YNST'M 
360 N:::::I:-:I. 

370 WhITI::(:3Y105)NYW(IY:I:)0(IYI)YAT:Ifi(1YI)YW(2Yl:)YLi( ?Y:I:)YAT.iR(':Yl:) 
3£:30 10:5 F(:1r(MAT(' 'Y47.4Y'\'Y:3:I:4) 

390 CONTINUE 
400 WRITE(3y106) 
410 106 FORMAT(' INPUT FIRST TURING PROGRAM £:3TM. NO.') 
420 fil:::ALi ( :I..0K ) Tf°'C; Listing 2 continued on page 144 

142 April 1981 © BYTE Publications Inc Circle 97 on inquiry card. - 



SYBEX BREAKS THE LANGUAGE BARRIER 

INSIDE BASIC GAMES 
have been delayed by having to reinvent algorithms for 
a new c to u ter Ian 
AVAILAIII MAY MI 
PASCAL PROGRAMS FOR 
SCIENTISTS AND ENGINEERS 

FIFTY BASIC EXERCISES 
of 

BASIC -actual practice. Graduated exercis 
containing a detailed explanation, flowchart an 
sample run, develop skill and compete 
Applications include mathematic 
tions research, statistics and mor 
256 pp., 194 illustr., Ref. 8250. $12. 

Get in gear and accelerate your pr 

of 
equen y use a gor ms or sc en c and technical 

applications programmed in PASCAL. This time saving 
hook includes programs for curve fitting, fast Fourier 
transform, approximations, random number genera- 
tion, integrals, statistical techniques and more. 

16.95 paper, C $25.00 cloth 

MORE SYBEX BOOKS 

INTRODUCTION TO PASCAL 
e guide t 

standard and UCSD Pascals: step -by -step presentation 
with exercises for beginners, complex concepts and 
extensive appendices for experienced progra 
An indispensable book for 
learn Pascal ro rammin 

R by Rodnay Zaks 
., 150 illustr., 2nd Edition, Ref. C200A, $7.95 

ROPROCESSORS: FROM CHIPS 
SYSTEMS by Rodnay Zaks 

li250 illustr., 3rd Edition, Ref. C201, $12.95 

CROPROCESSOR INTERFACING 
TECHNIQUES by Rodnay Zaks & Austin Lesea 
464 pp., 400 illustr., 3rd Edition, Ref. C207, $15.95 

PROGRAMMING THE 8502 by Rodnay Zaks 
2 pp., 160 illustr., 3rd Edition, Ref. C202, $12.95 

41t2 APPLICATIONS by Rodnay Zaks 
207 illustr.. Ref. D302. $12.95 

8502 GAMES by Rodnay Zaks 
304 pp., 140 illustr., Ref. G402, $12.95 

PROGRAMMING THE Z80 by Rodnay Zaks 
620 pp., 200 illustr.. 2nd Edition, Ref. C280, $14.95 

PROGRAMMING THE Z8000 
by Richard Mateosian 
312 pp., 124 illlustr., Ref. C281, $15.95 

THE CP /M HANDBOOK (With MP /M) 
by Rodnay Zaks 
336 pp., 100 illustr., Ref. C300, $14.95 

THE PASCAL HANDBOOK 
asy -to -use 

dictionary containing all the features for most existing 
versions of Pascal (Standard, Jensen -Wirth, OMSI, 
UCSD, HP1000, Pascal /Z). Over 180 entries, arranged 
alphabetically; each includes definition, description, 
syntax diagram, details of implementation, variations 
and examples. The perfect reference tool for any 
Pascal user. 
500 , 150 illustr., Ref. P320, $14.95 

TO: 
DEPT. B41 

SIXTH STREET 
RKELEY, CA 94710 
E ORDERS: 

IDE CA 415/848 -8233 
OUTSIDE CA 800 -227 -2346 

u ut hnrr mid rnm)rufrr tvrrr% rr rrt tchrvr 

NAME 

ADDRESS 

CITY 

C, SEND ME YOUR FREE CATALOG 

STATE ZIP 
ADD C $1.50 /book UPS or C 754 /book 4th class mall or C $8 /book overseas airmail 
(CA add tax) Total Amt. Enclosed OR CHARGE MY C VISA C MC C AM EX. 

CARD NO. EXP. DATE 

URE 
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And Will Turn 

BASIC 
COBOL 

FORTRAN 

CBASIC 
PASCAUMT+ 

S-BASIC 

CROMEMCO 16K BASIC 

into first class application 
languages? 

MICRO B+Tm 
The first and most complete 
implementation of B-TREE 
index structures for micro- 
computers. B-TREES eliminate 
index file reorganization. 

Search 
An index of over 

10,000 o, 
Values In Less 

Than One 
Second 

On A Floppy Disk System 
for only . . 

System Houses: 
MICRO B+~ 

Available in Language C 

2606 Johreonmve 

FT ~N0mpwnm,w^o3w 

c 1980 Fair Com 

Shipping $4 USA / S8 Foreign 
We acce VISA and MASTERCARD 

Ril-80is a trademark of Digrtor Research 
CBASIC is o trademark of C,ompik9r Systems Inc 
S-nASIC*"^ade""*m Topaz Rogramming 
PASCAL/MT. Is a trademark of MTMic~Systems 
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Listing 2 continued: 

430 
440 
450 
460 
470 
480 
490 
500 
510 

107 

119 

120 

121 

WRITE(3,1O7) 
FORMAT(' HOW MANY TIMES THROUGH THE TAPE?') 

READ(1,*>MIT 
WRITE(3y119) 

FORMAT(' INPUT CHARACTER FOR ZERO^') 
READ(1,120)IZERO 

FORMAT(A1) 
WRITE(3y121) 

FORMAT(' INPUT CHARACTER FOR ONE,') 
520 READ(1,120)IONE 
530 " 

540 " INITIALIZE TAPE TO ZERO 
550 " 

560 DO 4 I=1,MTAPE 
570 TAPE(I)=O 
580 4 CONTINUE 
590 KIT=O 
600 ^ 

610 " TAPE LIST ROUTINE 
620 
630 KTAPE=1 
640 9 KIT=KITf1 
650 DO 32 N=1,MTAPE 
660 ITAPE(N)=lZERO 
670 IF(TAPE(N)^EQ^O)GOTO 32 
680 ITAPE(N)=IONE 
690 32 CONTINUE 
700 
710 
720 
73O 
740 WRITE(3,118)(ITAPE(I),I=1,MTAPE) 
750 118 FORMAT(128A1) 
760 IF(KIT^EU^MIT)GOTO 99 
770 " 

780 " RUN 
790 " 

800 200 CONTINUE 
810 TPC=TPC+1 
820 T=[APE(KTAPE)+1 
830 DI=D(T,TPC) 
840 TAPE(KTAPE)=W(T,TPC) 
850 IF(DI^E0^1)GOTO 201 
860 KTAPE=KTAPE-1 
870 IF(KTAPE^LT,1)KTAPE=MTAPE 
880 GOTO 202 
890 201 KTAPE=KTAPEf1 
900 IF(KTAPE^GT^MTAPE)KTAPE=1 
910 2.02. TPC=ADR(T,TPC) 
920 IF(KTAPE.EQ^MTAPE)GOTO 9 

930 GOTO 200 
940 99 WRITE(3,108) 
950 108 FORMAT( ' WANT TO CHANGE THE TAPE LENGTH?') 
960 READ(1,109)ANSWER 
970 IF(ANSWER^EQ^Y)GOTO 1000 
980 109 FORMAT(A1) 
990 WRITE(3,110) 
1000 110 FORMAT(' WANT TO REPROGRAM?') 
1010 READ(1,109)ANSWER 
1020 IF(ANSWER^EQ~Y)GUTU 1001 
1030 GOTO 2 
1040 END 

Circle 99 on inquiry card. 



Double- Sided, Double- Density 8 -Inch Drive 
Capability is Here ... Now! 

The new LOBO DRIVES Model LCA -22 Double 
Density Floppy Disk Controller has been 
specifically designed to match your APPLE® to 
the new double- sided, double- density 8 -inch floppy 
disk drives. Now, you can add up to four 1.1 

Megabyte drives (4.4 Megabytes total) and realize 
all the power and potential of your APPLE 
computer. 

Completely Software transparent, the Model 
LCA -22 will plug into any chassis slot. You are no 
longer restricted to slot 7. And, the Model LCA -22 
is fully compatible with 3.2. (3.3 DOS systems, 
PASCAL will be available soon.) 

LOBO's new LCA -22 Disk Controller and full line 
of field -proven, high -reliability disk drives (all 
LOBO products come with a one year, 100% 
parts /labor warranty) are available at computer 
retail stores nationwide. Stop in and see a 

demonstration at your local dealer today. 

See us at the NCC, booth 4211. 

r 

:% 

Bi%PM,drive 

INTERNATIONAL 

LOBO DRIVES INT'L 
354 South Fairview Ave. 
Goleta, CA 93117 
(805) 683 -1576 

I'm looking to expand my APPLE. Please 
send me more information on: 

Model LCA -22 Disk 
Controller 

Floppy Disk Drives 

5V4 -inch 

8 -inch 

Name 

Address 

City 

Phone 

C7 Fixed Disk Drives 

51/4-inch 

8-inch 

14-inch 

State Zip 

(area code) 



NO FRILLS! 
NO GIMMICKS! 
JUST GREAT 

DISCOUNTS 
MAIL ORDER ONLY 

ATARI 800 
Personal Computer 

System $79900 

NORTHSTAR 
Horizon II 32K 234900 
Horizon II Quad 279900 
Horizon II 64K 299900 
Horizon Quad 64K 339900 

TELEVIDED 
912 74900 
920 79900 

HAZELTINE 
1420 79500 
1500 84900 
1510 104900 
1520 122900 

OKIDATA 
Microiine 80 55900 

SOROC Technology 
10 120 69900 
IQ 140 99900 

CROMEMCO 
System 3 569500 

Z2H 799500 

TELETYPE 

43 94900 
Acoustic Coupler 17900 

DECwriter IV 
LA34 97900 

TEXAS INSTRUMENT 
810 Multi Copy 

Impact Printer 149900 

We'll meet or beat any advertised prices! 

Most items in stock for immediate delivery. 
Factory sealed cartons. Full manufacturer's guarantee. 

DATA DISCOUNT CENTER 
135 -53 Northern Blvd., Flushing, N.Y. 11354 

Visa Master Charge N.Y.S. residents add SalesTax 
Shipping F.O.B. N.Y. 

Phone Orders Call 212 -465 -6609 
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CLOCK 4 

CLOCK 3 

CLOCK 2 

CLOCK 1 

t 
CLOCK 
SIGNAL 

TIME - 
Figure 5: Timing diagram for the four -phase clock. The signals shown here are 
generated by 1C23 and 1C24 in figure 3a. Note that within the schematic of figure 3c, the 
inverted counterparts of clock 2 and clock 3 are also used. 

Test continued from page 138: 

entering the DO -0054 command in- Summary 
to the trainer (this begins program ex- We have implemented the Practical 
ecution at hexadecimal location Turing Machine in three forms -as a 
0054). hardwired circuit, a 6800 machine 

code program, and a FORTRAN pro - 
The value of R is displayed con- gram. We have found that the hard - 

tinuously on the leftmost LED of the wire version is the fastest but the 
trainer. most difficult to run or modify, and 

The microprocessor representation that the FORTRAN version is the 
of the PTM is easier to implement easiest to modify but the slowest in 
than the hardwired version. Changes execution. The microprocessor ver - 
in the length of the tape or the max- sion is a compromise in both speed 
imum number of program statements and utility. 
are relatively easy to make, but the 
microprocessor is very slow com- 
pared with the hardwired version. Acknowledgments 
Subroutine RUN requires about 1 would like to thank Tom Ainsworth for his 

150 µs per cycle as compared with help in the design of the hardwired version, Dr 

2µs for the hardwired version. W 1 Thompson for his guidance during the pro- 
ject, and Alice Glenn for her help in the 
preparation of the manuscript. The research 

A FORTRAN Version for this article was supported in part by the 
One of the most useful and com- United States Department of Energy. 

prehendable representations of a 
PTM is one written as a high -level 
language program. Listing 2 is a References 
source listing for an interactive FOR- 1. Arbib, M. Brains, Machines, and 
TRAN program that can be used to Mathematics. New York, McGraw -Hill 

simulate a PTM. The run section of Book Company, 1964. 
Pro- this program follows the flowchart in 2. Bernstein, J. "When the Computer Pro- 

creates." New York Times Magazine, 
figure 2. February 15 1976. 

The program is stored in three ar- 3. Millen, J K. "A Universal Turing Machine." 
rays dimensioned W(2,64), D(2,64), December 1976 BYTE, pages 114 thru 
and ADR(2,64). The maximum 119. 

length of the tape is 128 characters. A 4. Minsky, M L. Computation: Finite and In- 
finite Machines. Englewood Cliffs NJ: shift is made in the subscripts to allow Prentice -Hall, 1967. 

R =0 and TPC =O. Output characters 5. Munnecke, Thomas. "Designing a Univer- 
for the tape are chosen by the user sal Turing Machine: a Software 
rather than being restricted to O and Approach." December 1979 BYTE, pages 

1. Program statements are entered as 
26 thru 30. 

6. Turing, A M. "On Computability with an 
six- component vectors and can be Application to the Entscheidungproblem." 
readily changed. The most important Proceedings of the London Mathematical 
variables are available interactively Society, Volume 42, 1936, pages 230 thru 

to the user. 265. 
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For those special people who've 
stepped ahead with a mini- computer 

maxell 
Mini -Floppy Disk 

raD(L 

Maxell offers a way to stay ahead. 
A Maxell 51/4" Mini -Disk will consistently let you maxi- 
mize the capability of your system today. And as your 
involvement with it grows, tomorrow as well. Maxell 
Mini -Disks are all made with the same exacting 100% 
certification and critical dependability of the Maxell 8" 
Floppy Disk. So you know your 51/4' Maxell Mini -Disks 
meet or exceed the same ISO and Shugart specifica- 
tions industry requires. 

There are double density Maxell single and double - 
sided 51/4' Mini -Disks for soft and hard sector systems. 
And 8" Maxell Floppy Disks for every disk drive config- 
uration. See your computer supply dealer or write to us 
for more information. If you are a computer products 
dealer, write for the growing opportunities Maxell 
Business Products Division offers you with our 8" Floppy 
and 51/4' Mini -Disks. 

maxell. 
BUSINESS PRODUCT I S DMSION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: 201 -440 -8020 



System Notes 

A Relocatable Bootstrap 
for the Tarbell Disk Controller 

Hector M Smith 
9852 Dandelion Ave 

Fountain Valley CA 92708 

Some Z80 microprocessors do not work properly with 
the Tarbell disk -controller ROM (read -only memory). 
For example, Ithaca Intersystems recommends that the 
bootstrap program be relocated to high memory and that 
a power -on jump to it should be executed. You can make 
the program independent of memory location by using 
the Z80 relative -jump instruction. 

Listing 1 is a relocatable version of the Tarbell 
bootstrap loader. Relative jumps are included at hexa- 
decimal locations 0010 and 0016. A test bit instruction is 
located at hexadecimal 000E. 

The original 8080 code is shown in listing 2. In the 

code, at hexadecimal locations 000E and 000F, ORA 
resets the sign flag if the MSB (most significant bit) of 
INTRQ is 0. If this is the case, JP jumps to RDONE. 

Because the Z80 does not have a relative jump instruc- 
tion activated by a positive test, BIT 7,A is used to check 
if bit 7 (INTRQ) is 0. If it is, a jump relative to RDONE is 
executed. At hexadecimal location 0016, a jump relative 
to RLOOP and NOP was substituted for the original 
jump. 

The modified bootstrap (listing 1) can be located 
anywhere in memory. A jump to it will boot the CP /M 
operating system. 

Listing 1: A Z80 relocatable bootstrap program for the Tarbell disk controller. The mnemonics are TDL Assembler. 

ADDR MACH 
CODE 

LABEL ASY LANGUAGE COMMENTS 

0000 DB FC BOOT: IN WAIT ;WAIT FOR HOME. 
0002 AF XRA A ;COMPLETE. 
0003 6F MOV L,A ;SET L =0. 
0004 67 MOV H,A ;H &L =O. 
0005 3C INR A ;SET A =1. 
0006 D3 FA OUT SECT ;SECTOR =1. 
0008 3E 80 MVI A,8CH ;READ SECTOR. 
000A D3 F8 OUT DOOM 
000C D2 FC RLOOP: IN WAIT ;WAIT FOR DRQ OR INTRQ. 
000E CB 7F BIT 7,A ;TEST BIT 7 
0010 28 07 JRZ RDONE ;DONE IF INTRQ 
0012 DB FB IN DDATA ;READ A BYTE OF DATA. 
0014 77 MOV M,A ;PUT INTO MEMORY. 
0015 23 INX H ;INCREMENT POINTER 
0016 18 F4 JMPR RLOOP ;DO IT AGAIN 
0018 00 NOP ;FILLS EMPTY SPACE 
0019 DB F8 RDONE: IN DSTAT ;READ DISK STATUS. 
OO1B B7 ORA A ;SET FLAGS. 
001C CA 7D 00 JZ 07DH ;IF ZERO, GO TO SBOOT. 
001F 76 HLT ;DISK ERROR, SO HALT. 

WAIT = OFCH 
SECT = OFAH 
DOOM = OF8H 
DDATA = OFHB 
DSTAT = OF8H 

Listing 2: Original 8080 code before modification for the Z80 microprocessor. 
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000E B7 ORA A 
000F F2 19 00 JP RDONE 

0016 C3 OC 00 IMP RLOOP 
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Lifelines. 
The serious publication 

for the serious 
software user. 

March 1981 Vol. 1 Issue #10 

INN=MM MM -_/Elk 111.=c- - 
air 1-ariaillma 

From the Software Evaluation Group: 
A Review of the Configurable Busi- 
ness System 

Osborne /McGraw- Hill's General 
Ledger, a Tutorial by One of Its 
Authors. 

BASIC Comparisons: An Introduction 
to SBASIC.* 

Details on Volume 48 from The CP /M 
Users Group.* 

Some Biting Comments on the Indus- 
try from the Mysterious Zoso. 

'SBASIC is a trademark of Topaz Programming 
'CP /M is a trademark of Digital Research, Inc. 
The CP/M Users Group is not affiliated with Digital Research, Inc. 

Lifelines is the publication 
dedicated to keeping you 
up -to -cate on happenings 
in the explosive micro- 
computer world. 
Lifelines specializes in news about software for CP /M* 
and similar operating systems. 

Lifelines does it with a guarantee of high 
level, in -depth analysis of software uses and 
capabilities. 

Lifelines does it with valuable information 
necessary to make intelligent software buying 
decisions. 

Lifelines does it with the latest 
information on The CP /M Users Group. 

Lifelines does it with thought provoking 
discussions on many of the more controversial issues 
facing computer users. 
How can you live without Lifelines? 

Subscribe Now! 
$18.00 for twelve issues: U.S., Canada, and Mexico. 
$40.00 for twelve issues: all other countries. 
$2.50 for each back issue: U.S., Canada, and Mexico. 
$3.60 for each back issue: all other countries. 

All orders must be pre -paid by check to: LIFELINES, 
1651 Third Avenue, New York, N.Y 10028 - Checks 
must be in U.S. $, drawn on a U.S. bank. Or use your 
VISA or MASTERCARD. Call (212) 722 -1700 -- in.i.iÄC4 



A Closer Look at the 
TI Speak & Spell 

Congratulations to Michael Rigsby 
on his article "Dissecting the TI Speak 
& Spell" (September 1980 BYTE, page 
76). He is not alone in desiring an 
economical voice -output device for 
his computer, and the Speak & Spell 
is an excellent choice. Economy is one 
reason, and the circuitry of this 
device has features that make it 
potentially one of the most flexible 
and comprehensive speech syn- 
thesizers available. 

The problem is how to interface the 
Speak & Spell to a computer. Mr 
Rigsby's approach is the first step, but 
it allows only a spelling computer, 
not a talking one. In order to achieve 
more, it is necessary to know 
something about the workings of the 
device. This information is difficult to 
obtain. Texas Instruments has not 
been very informative, although con- 
sidering the investment it has in 
speech technology this is perhaps 
understandable. Thus, the Speak & 
Spell is an irresistible challenge to the 
experimenter. 

Mr. Rigsby has, however, made 
one fundamentally incorrect assump- 
tion: the TI Speak & Spell is most 
definitely not based on the SN76477N 
complex -sound generator, nor does it 
store words, or even phrases, as in- 
dividual pulses in memory. As I will 
show, it uses an entirely different 
technique. 

The Heart of the Unit 
The TMCO281NL is a proprietary 

Texas Instruments integrated circuit 
that is virtually an entire digital signal 
processor, with timing and decoding 
circuits, a 10 -pole digital lattice filter, 
and a D/A (digital -to- analog) con- 
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Peter Vernon 
31 Georgina St 

Newtown NSW 2042 
Australia 

verter. All of this is contained on a 
tiny piece of silicon just 44 mils 
square. This is the heart of the speech 
synthesizer. 

Also on the board is the controller, 
the TMCO271NL, which is a member 
of the TMS -1000 microprocessor 
family. The TMCO271 shares the 
same basic architecture as the 
TMS -1000 used in TI's calculators, 
but it has been modified to enhance 
its BCD (binary -coded decimal) 
arithmetic capabilities. It also has an 
expanded instruction set and an out- 
put multiplexer to reduce the number 
of pinouts required in its role as a 
controller for the speech synthesizer 
IC (integrated circuit). 

The Speak & Spell Is an 
Irresistible challenge to 

the experimenter. 

As Mr Rigsby guessed, the other 
two integrated circuits on the board 
are high -density ROMs (read -only 
memories). The TMC0350 family are 
128 K -bit ROMs, organized as 16 K 
by 8 bits. They incorporate an inter- 
nal 18 -bit address counter /register 
and two 8 -bit output buffers, with the 
four high -order bits of the address 
driving a 1 -of -16 device -select 
decoder and the other 14 bits address- 
ing the ROM array directly. 

Linear Predictive Coding 
The circuitry is only part of the 

story. The real secret of the Speak & 
Spell and other Texas Instruments 
speech -synthesis devices is a tech- 

nique called LPC (linear predictive 
coding). This technique makes it 
possible to encode a complex speech 
waveform with relatively little data. 
A speech signal is highly redundant, 
made up of a few basic waveforms 
that are repeated to produce speech 
sounds. Essentially, LPC eliminates 
the redundancy inherent in the speech 
signal and retains only the data re- 
quired to drive the speech syn- 
thesizer. 

The TMCO281 can be thought of as 
an electronic model of the human 
vocal tract. The data input is a 
description of the filter parameters 
necessary to model the vocal tract as 
its characteristics change over time. 
Codes for twelve synthesis par- 
ameters are stored in the ROMs. 
These parameters are ten filter co- 
efficients, and pitch and energy infor- 
mation. 

The filter parameters are derived 
from samples of actual speech and are 
encoded by a complex mathematical 
algorithm that makes it possible to 
predict a speech waveform based on 
information derived from previous 
waveforms. Because of the finite -time 
response of the human vocal tract, 
only a fixed number of speech sounds 
can follow a particular vocalization. 

To produce speech, the controller 
specifies the starting point of a string 
of data stored in the ROMs. The 
ROM output provides the pitch, 
amplitude, and filter parameters from 
which the synthesizer constructs the 
speech waveform. 

The input to the filter is either a 
periodic or random sequence of 
pulses. A random sequence of pulses 
is used to recreate unvoiced sounds, 
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The One Printer Solution 
for the Two Printer Problem. 

HIGH SPEED 
DATA PROCESSING 

The new Dual -Mode 200 brings speed and un- 
compromising print quality to business and pro- 
fessional applications. 

Financial statements, inventory reports, la- 
bels and more are printed at data processing 
speeds from 165 cps to 250 cps. 

Fully adjustable tractors and a friction feed 
platen provide precise forms handling for pin - 
feed and single sheet paper. 

Complete "Dot Control" graphics is standard 
with resolution to 120 x 144 dots per inch. 

Interfacing is easy with both E.1.A. RS -232C 
serial and an ASCII parallel port. 

LETTER QUALITY 
WORD PROCESSING 

The Dual -Mode 200 also features letter per- 
fect print you will be proud to use for business 
letters and reports. Letter Mode speeds range 
from 42 cps to 60 cps. 

The standard Titan 10 pitch font is comple- 
mented by an array of optional fonts including 
Elite 12 pitch, italics, proportionally spaced, 
OCR -A, scientific and foreign character sets. 

Up to 12 font selections may he stored in the 
printer and interchanged while printing. 

The Dual -Mode 200 accepts standard daisy- 
wheel print commands for word processing sys- 
tem compatibility. 

It's the perfect solution for the two printer 
problem. 

The Dual -Mode 200 Printer 
for the one printer office. 

malibu Call or write today for complete specifications 

2301 Townsgate Road, Westlake Village, CA 91361, (805) 496 -1990 Electronics Corporation 
.1 hit aul1w 

DOT S Del IT BETTER 
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ATTENTION DEALERS 
SUPERBRAIN & 

COMPUSTAR 
We're the West's largest distributor 
of Intertec products to dealers. We 
offer hardware and software sup- 
port and our own version of 

Intertec's CARE® program, called Comdex . We sell 
Superbrains world -wide and Compustars in our region. 
Our prices are the best! 

PRODUCTS 
SUPERBRAIN COMPUSTAR HARD DISCS 

641c, OD Models Models 10, 15, 20, 30, 40 10, 32 & 96 mb 

INTERTUBE Ill EMULATOR 
Plus a full line of printers and peripheral equipment, including MPI, 

NEC, QUME, C.Itoh, Anadex, TI, Vista and others. 

SERVICE 
Rapid turnaround on parts and module replacement, and repair in our 
trained service department. 

OEM 
We have the best prices on Intertec products to the OEM market, and 
we make available the same fast service on parts, modules and war- 
ranty repairs. 

SOFTWARE 
We're more than order -takers. Our software specialists stand ready to 
give our dealer network the support you want and need to make you 
successful. Our Superbrain software is the best and you'll like our 
prices. 

C M 
BASIC BASIC 

Accounts Receivable X X 

Accounts Payable X X 

General Ledger X X 

Payroll X X 

Restaurant Payroll X 

Job Costing X X 

Mailing List (NAD) X X 

Restaurant Menu Costing 
and Inventory X 

Client Billing X 

Inventory X X 

LANGUAGES 
C Basic 
M Basic 

Pascal (UCSD) 
Fortran 
Cobol 

UTILITY PROGRAMS 
Pearl, Q Sort and Link 80 

WORD PROCESSING 
Magic Wand, Word Pro, 

Word Star, Dato Star 

PEACHTREE SOFTWARE 
- BUY ONE PROGRAM 

OR ANY 
FOR ORDERING CALL 

TOLL FREE 1- 800 -426 -2963 
PHONE (206)453 -9777 TELEX: 152 556 TAC 

A Division of Computer Marketing Corporation 

NIERNATIONAL 
11058 Main, Suite 125, Bellevue, WA 98004 
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such as "f" or "s," while a periodic se- 
quence creates voiced sounds such as 
"a." The pitch information either 
varies the frequency of the periodic 
pulses or, if all the bits are zero, 
selects random noise as the input to 
the lattice filter. An amplification fac- 
tor is also input to the synthesizer and 
adjusts the amplitude of the excita- 
tion source to produce sounds of 
varying intensity. 

The lattice filter of the synthesizer 
has ten stages. Each stage carries out 
two multiplications and two addi- 
tions on its two digital inputs before 
passing the results backward and for- 
ward to its neighbors. The operations 
of the ten stages are carried out se- 
quentially, as are the operations 
within each stage. Through careful 
consideration of timing and the use of 
a pipeline approach, only one adder 
and one multiplier are needed to 
carry out the mathematical opera- 
tions. Each separate arithmetic opera- 
tion requires only 6 µs. 

Figure 1 is a block diagram of the 
basic elements of the TMCO281. The 
multistage lattice filter uses the 
parameters K, thru K to digitally 
filter the amplified excitation signal, 
and passès its output to a D/A con- 
verter connected to the speaker. 

The coefficients of the filter are up- 
dated approximately every 20 ms. 
However, because of the redundan- 
cies in speech patterns, a complete set 
of parameters is not always required. 
Sections of the data stream may be 
replaced by a single "repeat" bit, cut- 
ting the data required to control the 
filter from a maximum of 49 bits to a 
minimum of 4, thus conserving 
memory space. 

During speech the TMCO281 ac- 
cesses the ROMs directly until it 
receives an end -of- phrase command 
and returns control to the TMCO271 
controller. Five lines are used to 
transfer data and commands within 
the system. One of these lines is the 
processor data clock, which deter- 
mines when the data on the other four 
lines is valid. These are the five lines 
mentioned by Mr Rigsby. 

Timing 
Timing for the synthesizer is based 

on a 50 Hz frame rate -so a new 
speech segment is read from the ROM 
every 20 ms. The speech patterns cod- 
ed in the ROM are sampled at a rate 
of 10 kHz, which corresponds to the 
maximum bandwidth of speech -5 



BOATS 

Introducing the Butterfly" switch. 
The first Key Ironic capacitive 

keyboard with linear 
For years our 

have been 
using tactile 

we've 
the 

feel. 
customers 
successfully 
feel, however, 
had input from 
field that a lot 
of you like linear 
feel. Key Ironic now 
offers both. We want 
to be your keyboard 
supplier. 
This patented solid -state 
keyboard uses the same 
electronics as our proven tactile 
design. You still get N -key rollover 
(a must in any medium to high 
speed data entry environment) 
at no extra charge. The 
same double -shot 

molded keytops with over 
20,000 legends and over 
300 shapes are still avail- 
able from th /leader. 
Please cçìl or write 
for further informa- 
tion . You'll be 
glad yc.0 did. 

INTERNATIONAL KEYBOARDS 

P.O. BOX 14687 SPOKANE, WASHINGTON 99214 U.S A. PHONE (509) 928 -8000 - TWX 510 773 -1885 
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The 
reachable 
star. 

oscillator, arid but 4ñ 
diagnostics and indicators. Yom' 

packaged Inside an attractive in- 
jection molded case...and we 
stand behind the STAR with a 
two year warranty! 

STAR models are available 
that interface directly with RS232 
machines such as APPLE, 
ATARI, and NORTH STAR or 
IEEE 488 machines such as the 
PET, and that operate with either 
U.S. or European frequencies. 

Available throughout the U.S., 

Canada, and Europe. For infor- 
mation and nearest dealer, call 
toll free (800) 227 -2078, or (415) 

447 -2252 in California 

Livermore 
DATA SYSTEMS INC DATA SYSTEMS INC. 

?050 Research Drive. Livermore. CA 94550 
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Figure 1: Block diagram of the heart of the TI Speak & Spell -the Texas Instruments 
TMCO281NL integrated circuit. The TMCO281NL is a proprietary circuit that is virtual- 
ly an entire digital signal processor and can be thought of as an electronic model of the 
human vocal tract. It includes timing and decoding circuits, a 10 -pole digital lattice 
filter, and a D/A converter. Speech synthesis takes place through a process called LPC 
(linear predictive coding), which makes it possible to encode a complex waveform with 
relatively little data. Either pseudo- random noise (for unvoiced sounds) or periodic 
pulses (for voiced sounds) are amplified and fed to the lattice filter, which models the 
vocal tract in accordance with coefficients stored in two external 16 K by 8 -bit ROMs 
(read -only memories). A maximum of 49 bits is needed to specify each sound pattern, 
which is updated every 20 ms. This results in an overall data rate of 2400 bps (bits per 
second). The TMCO281NL is controlled by a TI TMCO271 microprocessor, a specialized 
member of the TMS -1000 microprocessor family. 

kHz. (The maximum bandwidth for 
telephone -quality speech is 3.5 to 4.5 
kHz.) An 800 kHz oscillator is divid- 
ed by four to produce the major 
system clock. This four -phase clock 
controls the transfer of data within 
the system. The individual bit pat- 
terns in each 20 ms frame are clocked 
into the synthesizer at a rate cor- 
responding to the sample frequency 
of 10 kHz. It is this clock which pro- 
duces the 0.1 ms pulses measured by 
Mr Rigsby. 

A maximum of 49 bits is needed to 
specify the sound pattern that will be 
produced every 20 ms. This is an 
overall data rate of about 2400 bps 
(bits per second). One hundred 
seconds of speech time thus requires 
the storage of 240,000 bits of infor- 
mation, which corresponds well with 
the 256,000 bits of storage provided 
by the two TMC0351 ROMs. 

Capabilities and Challenge 
Because the Speak & Spell 

reconstructs speech sounds from a 
constant -excitation signal filtered 
under digital control, it is potentially 
capable of reproducing any sound at 
all. The challenge for the ex- 
perimenter is to determine what in- 
formation needs to be input to create 
a particular sound. Trial and error 
seems to be the only approach. With 

much work it would be possible to 
determine which combinations of 
data are needed to produce each 
phoneme of the English language. 
(All words are made up of combina- 
tions of particular sound units called 
phonemes. About 42 phonemes are 
used in the English language.) These 
phoneme patterns could be stored in 
memory and arranged to produce any 
word. At 49 bits per phoneme and 42 
phonemes, only 2058 bits are re- 
quired. The problem is, of course, to 
find the right bits. 

Perhaps the best place to start 
would be the connector provided for 
the attachment of expansion 
modules. The module -select key on 
the keyboard of the Speak & Spell is 
used to signal the controller that an 
expansion module is in place and that 
it should instruct the synthesizer to 
access this module rather than the 
ROMs on the main circuit board. By 
using this signal it is possible to force 
the synthesizer to accept data that is 
input on the module connector. The 
system clock can be used to govern 
the rate of this data input. Experi- 
menting with this approach produces 
a weird and wonderful series of 
sounds. At present, my computer (an 
Exidy Sorcerer) can only grunt and 
squeak, but after all, that's how we 
all started! 



SSS ANSI 'GG STANDARD 

FOI?TLA% Iv 
WITH 

CP /M 
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TOGETHER AT LAST 
SSS FORTRAN & RATFOR are the critic's choice! 

The SSS FORTRAN compiler is fast, efficient, and complete (full 1966 ANSI 
standard with extensions). The RATFOR compiler compiles into FORTRAN allowing 
the user to write structured code while retaining the benefits of FORTRAN. 

Together they form an incredible team! 

SSS FORTRAN Specifics 
SSS FORTRAN makes full FORTRAN IV available to microcomputers. SSS 

FORTRAN meets and exceeds the ANSI 1966 FORTRAN standard. The compiler 
supports many advanced features not found in less complete implementations. 
including: complex arithmetic, character variables, and functions. SSS FORTRAN 
will compile up to 600 lines per minute! Recursive subroutines with static 
variables are supported. ROMable ".COM" files may be generated. 

Code generation 

Data types: 

Operations: 

Constants: 

Statements: 

Controls: 
I/O: 

Errors: 

Interrupts: 

FEATURES 

ROMable ".COM" files or intermediate code files (saves disk 
space). External routines may be called. 
Byte. integer, real, double precision, complex, logical, charac- 
ter and varying length strings. 
All standard operations plus string comparisons, assignments, 
and .XOR. 

Hexadecimal, decimal, and character literals with features to 
imbed control characters. 
ANSI 1966 standard with multiple statement lines, state- 
ments may end with a ' 

Map, List. and Symbol table output options. 
Read. Write, Append, Rewind, Close, Delete. Rename, Search. 
sequencial and Random I/O on disk files. Supports all CP /M 
devices. The User can add device handlers to use custom I/O 
devices. 
Over 200 distinct compiler error messages. precision and 
illegal instruction warnings during execution. 
FORTRAN programs may be interrupted at any time: the stack 
pointer is always preserved. 

FF,ATlJLING 
SSS RATFOR 

RATFOR is a preprocessor that compiles to SSS FORTRAN. SSS 
RATFOR allows the use of contemporary loop control and struc- 
tured programing techinques. SSS RATFOR is similar to FORTRAN 
'77 in that it supports such things as: 

REPEAT ... UNTIL WHILE IF ... THEN ... ELSE 
Begin End Brackets Macro Defines 

SSS RATFOR is supplied with source code. The source code 
is distributed in both RATFOR and SSS FORTRAN. Not only does 
this prevent obsolescence, but allows the user to add enhance- 
ments as desired. 

System Requirements & Prices 
SSS FORTRAN requires a 32k CP /M system. Z80 only. 

SSS FORTRAN with RATFOR: $325.00 
SSS FORTRAN alone: $250.00 
RATFOR alone: $100.00 
(Sold only with valid SSS FORTRAN license) 

CP /M Formats: 8" soft sectored, 5" Northstar. 5" Micropolis Mod II. 

Vector MZ. Superbrain OD /OD 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359 -2112 
Technical Hot Line: (217) 359 -2691 
(answered only when technician is available) 

'CR /M REGISTERED TRADEMARK DIGITAL RESEARCH 

SSS FORTRAN is the copyright or 

Small Systems Services. Urbana. Illinois 

WOE 

SuperSoft 
First in Software Technology 
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EAST COAST OFFICE 
fiMEGA SALES COMPANY 

CALL TOLL FREE 1- $00-556-7586 
2ND SPECIAL OF THE MONTH:: 

EPSON /1: 
MX -80 

PRINTER 
479 

INTERFACES: APPLE INTERFACE & CABLE *90, RS232 -$1O, 
IEEE *55, TRSSO CABLE *35 

41111111.1i'. 

WIC 
ATARI 800 

75900 ll. 

NORTHSTAR 
HORIZON II 

32K QUAD. DENS. 
2,97500 

RADIO SHACK 
16K LEVEL II 

MODEL 3 
*87500 

r 

NEC MONITOR *21900 

RADIO SHACK 
64K MODEL 2 

*344900 

r 

I 

J 

r 

INTERTEC 
SUPERBRAIN 
32K - *244900 
64K - *264900 
QD - 0319500 

-L 

ATARI 400 
SK - 1639900 
16K - 1649900 

ANADEX 
DP-9500 
* 124900 

SOROC 
120 - *630 
140 - *949 

available in limited quantities 

TELEVIDEO 912C -1667'900, 92OC - $ 73900 

4. Stock shipments shipped usually same day or next day. 
5. All equipment factory fresh with manufacturer's warr. 
6. No hidden charges -We live by our published prices. 

MEGA SALES CO - EAST COAST - 12 MEETING ST. 
CUMBERLAND, RI 02864 TEL 1 -401- 722 -1027 

vrs- PRICES SUBJECT TO CHANGE WITHOUT NOTICE. Ll 
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WEST COAST GRAND OPENINGIII 

(MEGA SALES Coisrntjsw 
CALL TOLL FREE 1-800-235-3581 

GRAND OPENING 
SPECIAL OF THE MONTH:: 

OKIDATA 
MICROLINE 

83 

Il 
II. 

DIABLO 
630 

199 500 
(TRACTOR s200) 

APPLE II + 

48K- =1150oo 

OKIDATA , 
MICROLINE-SO 
Il 
II. 

L 

T 

929 

C. ITOH STARWRITER 25 
PARALLEL OR SERIAI. *149t00 

BASE II 

NEC 
SPINWRITER 

5510 -5530 
II 
II. 239500 

(TRACTOR S2OO) 

APPLE DISK DRIVE 
DOS 3.3 W /CONTROLLER 

II 
II. 54500 

T CBM i HAZELTINE 

469 00 ; 64900 I __ 1 

rrl i 

.Il 
II. 

CALL 
FOR 

PRICE 
1420 
799 .,, 

II. 

1. TWO LOCATIONS TO SERVE YOU BETTER. 

2.1 NO SURCHARGE FOR CREDIT CARDS. 

3. WE ACCEPT C.O.D.'S. 
(MEGA SALES CO - WEST COAST - 3353 OLD CONEJO RD #102 
NEWBURY PARK CA 91320 TEL 1 -805 -499 -3678 

Circle 61 on inquiry card. BYTE April 1981 157 



Clubs and Newsletters 

Zips 00000 -10000 

1. Syntax ZX80 
2. The Harvard Group, 

Bolton Rd, RD 2, Box 
457, Harvard MA 01451 

3. Ann Zevnik, Editor, 
(617) 456-3661 

5. News about the Sinclair 
ZX80 microcomputer. 

1. Gosub TRS-80 Users 
Group 

2. POB 712 
Worcester MA 01613 

3. Jim Mercanti, (617) 
845-1851, (617) 458 -7263 

4. Gosub TRS -80 Users 
Group Buffer 

5. Noncommercial. 

1. TRUGEM (TRS -80 Users 
Group of Eastern Mass- 
achusetts) 

2. 3 Driscoll Dr, Fram- 
ingham MA 01701 

3. Ronald M Egalka, 
Secretary, (617) 877 -4520 

4. The TRUGEM Newsletter 
5. TRS -80 hardware and 

software; peripherals 
from Radio Shack and 
independents; Programs 
Exchange Library (non- 
commercial); demonstra- 
tions and sales of com- 
mercial hardware and 
software encouraged. 

1. New England Computer 
Society 

2. POB 198 
Bedford MA 01730 

3. Bob Waite, President 
(617) 448 -6351 home; 
(617) 897 -3221, ext 2499, 
work 

4. NECS Newsletter 
5. User Groups: PET, 

Apple, 6800, Digital 
Group, and TRS -80. 
CBBS (Computerized 
Bulletin Board System), 
(617) 864 -3819. 

1. The Boston Computer 
Society 
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DIRECTORY 
The following is the fourth BYTE Clubs and Newsletters 

Directory. The directory was compiled from information sup- 
plied by the various clubs listed. A form was sent to all clubs 
and newsletters listed in the third directory requesting up -to- 
date information. If the form was not returned, we deleted the 
club from the fourth directory. In addition, the listing was cor- 
related with back issues of the magazine and materials on file in 
the BYTE offices. If information is missing in one or more 
categories, it means the data was not provided. We will be keep- 
ing the file available and updating it for the next directory; so, if 
there are errors, omissions, or if you have a new club that has 
just been formed, send the information to Charley Freiberg, 
Clubs and Newsletters Editor, BYTE Publications Inc, POB 372, 
Hancock NH 03449. 

The listing follows this form: 1. Name of organization or 
name of publication; 2. Mailing address; 3. Contact person 
and telephone number; 4. Newsletter or publication; 5. Special 
interests. 

2. 3 Center Plz, Boston MA 
02108 

3. (617) 720 -0597 
4. The Boston Computer 

Society 'Update (an enor- 
mous publication with 
nationwide industry ex- 
clusives and news of New 
England) 

5. User Groups: PET, 
Sorcerer, OSI, North 
Star and others. 
Subgroups: education, 
business applications, 
Pascal and beginner 
tutorials. 

1. Classroom Computer 
News 

2. POB 266, Cambridge MA 
02138 

3. Lloyd Prentice, (617) 
787 -0420 

5. This bimonthly newslet- 
ter is interested in educa- 
tion, curriculum develop- 
ment, and related topics. 

1. Technical Education 
Research Centers 

2. 8 Eliot St, Cambridge 
MA 02138 

3. Robert Tinker, Director 
or Susan Warner -Mills, 
Assistant, (617) 547 -3890 

4. Hands On!(A Forum for 
Science and Technology 
Educators) 

5. Applications to educa- 
tion, especially science. 

1. 

2. 

3. 
4. 
5. 

1. 

2. 

1. 

2. 

3. 

4. 
5. 

RICH (Rhode Island 
Computer Hobbyists) 
POB 599, Bristol RI 
02809 
Emilio D Iannuccillo 
Yes 
We are an active group 
dedicated to keeping 
abreast of current tech- 
nology, plus lending a 
hand to each other 
regarding hardware and 
software. We also give 
help and advice to new- 
corners into the world of 
microprocessors. 

PIE (PET Information Ex- 
change) 
27 Leicester Way, 
Pawtucket RI 02860 

SNAC (Southern New 
Hampshire Apple Core) 
Computerland of 
Nashua, 419 Amherst St, 
Nashua NH 03060 
Don Fairchild, Treasurer, 
(603) 434 -5626 
S. N. A. C. 
This group is involved in 
all aspects of home com- 
puting using Apple 
systems. 

1. Manchester Users Group 
2. 346 S Taylor St, Man- 

chester NH 03103 
3. Scott, (603) 624 -0089 
4. Yes 
5. TRS -80s. 

1. Southern Maine TRS-80 
Group 

2. 15 Mountain View Rd, 
Cape Elizabeth ME 04107 

3. Douglas Stewart, (207) 
767 -2351 

4. Byte Babble 
5. TRS -80s. 

1. Doctor's Computer Club 
2. 42 E High St, East Hamp- 

ton CT 06424 
3. Dr Aziz Ghaussy, (203) 

267 -2400 
4. Medical Computer Jour- 

nal Newsletter 
5. Application of computers 

in medical practices. 

1. The Pocket Computer 
Newsletter 

2. POB 232, Seymour CT 
06483 

1. Computers in 
Psychiatry/Psychology 

2. 26 Trumbull St, New 
Haven CT 06511 

3 Marc D Schwartz, MD, 
Editor, (203) 562 -9873 

5. This publication is for 
professionals interested in 
the use of computers in 
their work. 

1. Connecticut Computer 
Club 

2. 18 Ridge Ct W, West 
Haven CT 06516 

3. Leo Taylor, Secretary 
4. CCC Newsletter 
5. We have two talks per 

meeting; generally one on 
software and one on 
hardware. The club does 
not specialize in any one 
machine. 

1. APL Market Newsletter 
2. POB 5314, Mt Carmel 

CT 06518 
3. Raymond C Jordan, (203) 

288 -0283 

Circle 107 on inquiry card. _ 



Corvus Lowers the 
Price of Admission to 
the Winchester Club. 
Here s the price breakthrough you ve been waiting for on Winchester 
disk systems. Its our new 5' .1 -inch 5- million byte Winchester that 
adds cost effective mass storage to over 15 of the most popular 
microcomputers. Now everyone can enjoy the improved reli- 
ability, increased storage capacity, and faster speed of 
sealed- environment Winchester technology. 

You can start with 5 million bytes, then expand the 
system with up to three add -on drives of 5. 10, 

or 20 million bytes. Our 5 million byte system 
has all of the advanced features of the 
larger capacity Corvus systems. / 
including our low cost MIRROR back- $ 
up and multi -user CONSTELLATION 
network that allows up to 64 computers to 

share the Corvus data base and peripherals 
such as printers. 

Want the full story? Contact your local computer 
store. 
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PRICE: S3750 

WHEN: NOW! 

WHERE: 
COMPUTER L 

DEALER 

* * CORVUS SYSTEMS 
* 

is 

5 MILLION BYTE 
MICRO WINCHESTER 

DISK SYSTEM 

For Apple TRS -80 LSI -11 Zenith 

SuperBrain Pet S -100 Bus 

Alpha Micro 

't 

'*%lilts 
SPSItlIS 

* CCORVUS SYSTEMS 
2029 O'Toole Avenue 
San Jose, California 95131 

408/946 -7700 TWX: 910 -338 -0226 



Clubs and Newsletters. 
1. Amateur Computer 

Group of New Jersey 
2. 1776 Raritan Rd, Scotch 

Plains NJ 07076 
3. Sol Libes, (201) 277 -2063 
4. ACG -NJ News 
5. User Groups: 8080/Z80, 

6800, KIM -1, TRS -80, 
PET, CP /M, 1802, S -100, 
Apple, and Pascal. We 
also have software 
libraries and tutorials. 

1. OSI Users Group 
2. 4 Swimming River Rd, 

Lincroft NJ 07738 
3. Bob Childs, (201) 

747 -8888 

1. Data Processing Club 
2. c/o Dennis M Lloyd, 

Business Studies Division, 
Gloucester County Col- 
lege, Tanyard Rd, Sewell 
NJ 08080 

3. (609) 468 -5000, ext 242 
4. Interested in microcom- 

puter programs inside 
and outside of the 
classroom. 

Zips 10000 -20000 

1. New York Amateur 
Computer Club 

2. POB 106, Church Street 
Sta, New York NY 10008 

3. Gang Sawyer, (212) 
864 -4595, 

4. New York Amateur 
Computer Club News- 
letter 

5. Anything to do with 
computers. 

1. Computer Careers News 
2. 135 W 50th St, New 

York NY 10020 
3. Connie Winkler, Editor, 

(212) 582 -9617 
5. Careers publication for 

processing professionals. 

1. Feedback From Fujitsu 
2. c/o Ruder & Finn Inc, 

110 E 59th St, New York 
NY 10022 

3. Darrell J Aherin, (212) 
593 -6317 

5. News of the Japanese 

TRS -80 APPLE 2 

W a 

TRS-80 

ATARI SCORCERER 17 

FREE CATALOG 
over 150 Items 

ORDER TOLL FREE 

(800) 327 -7172 
IN FLORIDA (305) 862 -6917 

`nuf said 

APPLE 2 ATARI SCORCERER 

ÿ(305) -6917 

d ven e 
INTERNATIONAL 

A DIVISION OF SCOTT ADAMS. INC 

BOX 3435 LONGWOOD, FLA. 32750 

computer, telecom- 
munications, and elec- 
tronics industries. 

1. Lifelines 
2. 1651 Third Ave, New 

York NY 10028 
3. Mary Anna Feczo, (212) 

722 -1700 
5. This publication is for 

CP /M users. 

1. Association for Com- 
puters and the 
Humanities 

2. Queens College, Flushing 
NY 11367 

3. Joseph Raben, (212) 
520 -7407 

4. ACH Newsletter 
5. Humanities applications. 

1. Small Computer News 
2. Edwards Publications, 

78 -56 86th St, Flushing 
NY 11385 

3. (212) 441 -4082 

1. D G Independent User's 
Group 

2. POB 316, Woodmere NY 
11598 

3. Lloyd Kishinsky, (516) 
374 -6793 

4. Bridge 
5. Digital Group computers. 

1. Long Island Computer 
Association 

2. 3788 Windsor Dr, 
Bethpage NY 11714 

3. A M Stone, Editor, (516) 
731 -1649 

4. The Stack 
5. User Groups: S -100, 

TRS -80, and 6502. 

1. Digiac Corporation 
2. 175 Engineers Rd, 

Smithtown NY 11787 
3. James D Gobetz, Presi- 

dent, (516) 273 -8600 
4. MAPS Digest 
5. For MP /M users. 

1. CAMS (Capital Area 
Micro Computer Society) 

2. POB 348, Ridge Rd, RD 
#1, Scotia NY 12302 

3. Stanley L Mathes, (518) 
372 -3767 

4. Occasional 

4- Circle 108 on inquiry card. 

5. Subgroups for Apple 
(associated with Interna- 
tional Apple Corps), 
TRS -80, S -100, and other 
groups. 

1. Sphere Microcomputer 
Group 

2. 2 Tor Rd, Wappingers 
Falls NY 12590 

3. Jeffrey Brownstein, DDS, 
(914) 297 -3950 

4. Sphere Newsletter 
5. 6800 microcomputers. 

1. CHIP -S Microcomputer 
Club 

2. POB 504, Syracuse NY 
13201 

1. Mohawk Valley 
Microcomputer Club 

2. 706 Lee St, Rome NY 
13440 

3. Rich Weaver 
4. Micros Along the 

Mohawk 
5. Several special interest 

groups: 6800, 8080 /Z80, 
and beginners. 

1. RAMS (Rochester Area 
Microcomputer Society) 

2. POB 90808, Rochester 
NY 14609 

3. Erwin Rahn, (716) 
473 -3184 

4. Memory Pages 
5. Special interest groups: 

UFORTH (University of 
Rochester FORTH) and 
6800/6809/68000. Users 
groups: North Star and 
CP /M. 

1. Monroeville Apple Users 
Club 

2. Dr G J Harloff 
3. 579 Carnival Dr, Pitts- 

burgh PA 15239 

1. Central Pennsylvania 
Computer Club 

2. 3263 Bull Rd, York PA 
17404 

3. Cletus Hunt III, (717) 
764 -4977 

4. Data Dump 
5. Special interests: SS -50 

bus and TRS -80 systems. 

1. Wyoming Valley TRS-80 
Club 



If you write softwarE, 
writE Digital REsEarch. 

WE can help you 
bring your products 
to market. 

Independent Software 
Vendors (ISV's) are the key to 
solving the software crunch in 
the 1980's. To help you bring 
your products to market, 
Digital Research introduces 
the ISV Support Plan - 
designed to assist you in: 
Developing Your Product 

With the fast and powerful 
PL /I -80" Programming 
System 
ISV Seminars covering high 
level applications 
programming 

litaioN rift (.0441 

Getting Established in 
Your Market 
1SV Seminars cover: 

Designing a marketing 
strategy 
Advertising 
Writing Manuals 
Assuring software security 
Supporting and updating 
products 

On -Going Support Includes: 
Legal and technical 
information 
Distribution channels 
Printing facilities 
Free product listing in our 
Applications Software 
Catalog 

All this plus the world's 
largest software marketplace - the CP /M® customer base. 

So why do it alone? Write 
Digital Research. We'll send 
you our free brochure 
detailing the ISV Support 
Plan. 

10 11G/TAL FiESEGF3CFf 
P.O. Box 579 
Pacific Grove, CA 93950 
(408) 649 -3896 
TWX 910 360 5001 

f,,.ed b _ "-1 
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Visit us at the West Coast Computer Faire and the NCC 
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Clubs and Newsletters 

2. 302 Wyoming Ave, 
Kingston PA 18704 

3. Art Prutzman, (717) 
287 -1014 

5. Special interests: TRS -80 
uses and modems. 

1. Delaware Valley Com- 
puter Society 

2. POB 651, Levittown PA 
19058 

3. Howard Kalodner, (215) 
742 -6612 

4. DVCS Newsletter 
5. TRS -80 users group. 

1. PACS (Philadelphia Area 
Computer Society) 

2. POB 1954, Philadelphia 
PA 19105 

3. Dick Moberg, Eric 
Hafler; Hot line (215) 
925 -5264 

4. The Data Bus 
5. Users groups for all 

major microcomputers, 
courses on languages, 
computers for children, 
and other groups. 

Zips 20000 -30000 

1. Buss: The Independent 
Newsletter for Heath 
Company Computers 

2. 325 -B Pennsylvania Ave 
SE, Washington DC 
20003 

3. Charles Floto, (202) 
544 -0484 

5. News on items that are 
hardware- and software - 
compatible with Heath 
Company computers and 
Zenith Data Systems. 

1. Battery Lane Publications 
2. POB 30214, Bethesda 

MD 20014 
3. Eric Balkan, (301) 

770 -2726 
4. Computer Consultant 
5. Information of interest to 

free -lance and corporate 
consultants. 

1. Washington DC CP /M 
Users Group 

2. 7315 Wisconsin Ave, 

The WORKSHEET Problem -Solving Language 
Want to play "What -if "? Want to do Real Estate Analysis, 
Family Budgeting, Taxes, Company Cash Flow; want to 
simulate complex and interrelated processes? WORKSHEET is 
a powerful language designed for the purpose of writing 
programs to solve these and all other problems that involve a 
row-column "spreadsheet ". Even novice programmers are solv- 
ing complicated problems on the first day! 
WORKSHEET is not a hybrid text editor or a toy. It is a 
complete, self- documenting model -building system. List the 
assumptions that went into your budget with the SHOWFIL 
program -even the boss will understand! 
Change the assumptions, the relationships, or the data, and 
produce a new spreadsheet, neatly captioned, in minutes. 
Model too big to fit on a single page? Format it dynamically - 
one page of 12 (or any number) columns, or 2 pages of 6 
columns, or whatever tells your story best. 

Conditional evaluation of a variable? Reference to variables in 
different rows, several columns back? No problem! 
Sample models include portfolio valuation, real estate evalu- 
ation, iterative solution of a Diophantine equation, family 
budget, product profit based on exponentially damped growth 
of sales. 
Use it for tough, professional jobs- it's the only CP/ M modeling 
system that can handle them! 
Requires 48K CP/ M system and Microsoft Basic . C Basic or 
North Star Basic running under CP/ M with Matchmaker II. 

WORKSHEET Language disk (5" or 8" CP/ M).. , $199.95 
(specify version) 

80 -Page Manual only $ 19.95 

The SoHo Group 
140 Thompson St., Suite 4 -B 

New York, NY 10012 

Note CP M. Microsoft. and North Star arc registered trademarks of Digital 
Research. Microsoft. and North Star Computers. respectively. 
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Washington DC 20014 
3. Winston Riley III, (301) 

986 -1234 
5. Public- domain software 

exchange, review of 
operating systems, 
languages, and packages. 

1. 

2. 

3. 
4. 
5. 

WACS (Washington 
Amateur Computer 
Society) 
4201 Massachusetts Ave, 
#168, Washington DC 
20016 
Robert Jones, Director 
]WACS 
Interested in I/O Selectric 
conversions; inexpensive 
terminals and personal 
systems; 9900, 6800, 
8080 /Z80 hardware and 
software. 

1. Washington Apple Pi 
2. POB 34511, Washington 

DC 20034 
3. Bernie Urban, (301) 

229 -3458; club phone 
(301) 468 -2305 

4. Washington Apple Pi 
5. Education, medical, 

Pascal, assembly lan- 
guage, games, helping 
neophytes in computer 
programming. 

1. TI Programmable 
Calculator Club 

2. 9213 Lanham Severn Rd, 
Lanham MD 20801 

3. Maurice E T Swinnen, 
Editor 

4. TI PPC Notes 
5. All AOS system pro- 

grammable calculators. 

1. PEEK(65) 
2. POB 347, Owings Mills 

MD 21117 
3. Al Peabody, (301) 

268 -0561 
5. This is a journal for OSI 

users. 

1. CHUG (Capital Heath 
Users' Group) 

2. POB 341, Fairfax VA 
22030 

3. Dale Grundon, Secretary 
4. > CHUG 
5. Interested in all Heath 

computers and related 
equipment. 

1. AMRAD (Amateur Radio 
Research and Develop- 
ment Corporation) 

2. 1524 Springvale Rd, 
McLean VA 22101 

3. Paul L Rinaldo, (703) 
356 -8918 

4. AMRAD Newsletter 
5. Special interests: amateur 

radio and computers, 
computers and com- 
munications devices for 
the deaf, amateur com- 
puter networking. 

1. WAKE (Washington 
Area KIM Enthusiasts) 

2. 5112 Williamsburg Blvd, 
Arlington VA 22207 

3. Ted Beach 
4. Monthly 
5. KIM and other 6502 

single -board computers. 

1. The MicroComputer In- 
vestors Association 

2. 902 Anderson Dr, 
Fredericksburg VA 22401 

3. Jack M Williams, (703) 
371 -5474 

4. The MicroComputer In- 
vestor 

5. Use of microcomputers to 
assist in making and 
managing investments. 

1. Delmarva Computer 
Club 

2. POB 36, Wallops Island 
VA 23337 

3. Jean Trafford, (804) 
824 -3400 

4. Peek.n.Poke 
5. Special interests: 6502 

processors, computer aids 
for the handicapped, 
education, business, and 
entertainment programs. 

1. Tidewater Computer 
Club 

2. 677 Lord Dunmore Dr, 
Virginia Beach VA 23464 

3. C D Yeoman, (804) 
420 -6379 

4. Hard Copy 

1. Triad Heath Users Group 
2. 424 Cliffdale Dr, 

Winston -Salem NC 27104 
3. Hughes Hoyle, (919) 

378 -1050; Steve Minor, 
(919) 765 -7717 



at a 
SPECIAL 

PACKAGE 
PRICE ! 

Upgrade 8 bit systems 
All boards assembled & tested 

Here's the nucleus of a truly exceptional S -100 system: 

1. 16 bit /8 bit Dual Processor (w /6 MHz 8088) 
2. System Support 1 

3. Disk 1 DMA Floppy Disk Controller (w /BIOS for CP /M " 2.2) 
4. 32K of fast static RAM (w /IEEE 24 bit extended addressing) 
5. Sorcim's powerful PASCAL /M" -8086 software on disk 
6. Digital Research's CP /M " -86 software on disk 
7. I/O and Disk Controller cables, plus full documentation on all hardware and software 

'PASCAL 'Misa Trademark of Sorcam CP/ Mis a regIslereo trademark of Digital Research 

Total Package Price: $2495 
- ORDER BEFORE MAY 1ST 

AND WE'LL ADD AN EXTRA 32K OF STATIC RAM FREE! 

DON'T MISS OUT ! 
AVAILABLE AT FINER COMPUTER STORES, OR ORDER DIRECTLY FROM US. 

om u ProTM division of 

OAKLAND AIRPORT, CA 94614 (415) 562 -0636 'O "^ 
Terms: Californians add tax Allow for shipping (excess refunded). VISA and Mastercard orders call t415í 562 -0636. 24 hrs. Include street address for UPS 
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WESTICO... Because 
getting good softwar 
fast is hard. 
o get your software tomorrow, 

Westico understands your micro- 
computer software needs. We know 
you want a good selection of soft- 
ware without the hassle of hunting 
all over for it...We know you want it 
fast ...And we also know you want a 
product backed by service. With 
Westico you get all three. 

We have an extensive list of 

quality software products for the 
serious microcomputer buyer - 
accounting, professional time ac- 
counting, text processing, planning 
and analysis, telecommunications, 
data management, development 
tools. And the list is growing. 

Dial -up the 24 -Hour 
Hotline (203) 853 -0816 
(300 baud) 
It's an on -line catalog, updated 
each day! See displays of all prod- 
ucts and the latest version numbers 
and prices. Build a trial order with- 
out any obligation. Complete the 
order only if you wish. We also offer 
24 -hour delivery service. Call, write, 
Telex or dial -up today. C.O.D.,Master 
Card and VISA accepted. 

eoL. 

ASCOM program for time sharing 
and data transfers. Transfers files 
between computers Conversation 
mode controls remote computers 

Batch mode by command files 
Commands to display directories 

and type files 
ASCOM can log -on a time 

sharing system to retrieve stock 
exchange data for storage and 
analysis. Batch mode can make the 
log -on, password, data query, and 
storage automatic. ASCOM can 
transmit program files to another 
micro running ASCOM - locally, or 
remotely through a modem. 

MINIMODELTM Financial Planning 
Tool - does big financial planning 
jobs at micro prices - for cash flow 
projections, financial forecasting, 
venture analysis, project planning 
and risk analysis. Model size 
limited only by disk file size. Operat- 
ing results can be fed into models. 

Time horizon advances to elimi- 
nate old data Consolidates 
models into higher level models 

Consolidated models are process- 
ed under their own rule set Report 
content and format totally under 
user control. 



CP /M r" programs for TRS -80 Model II, Apple with Soft - 
Card,"" Vector Graphic, iCom, Cromemco, North Star, 
Micropolis, Ohio Scientific, SuperBrain and more. 

IlLit;ii:a;I:ik.i111:0.%1Liitittilli 
software has specific requirements for proper operation such as computer type. 

equipment configuration and support software. 
Check the following codes for system requirements to be certain your system will 
accept the software offered. 

GENERAL LEDGER Peachtree'" $550 $40 A,D,I,L 
ACCOUNTS RECEIVABLE Peachtree 550 40 A,D,I,L 
ACCOUNTS PAYABLE Peachtree 550 40 A,D,I,L 
INVENTORY CONTROL Peachtree 650 40 A,D,I,L 
PAYROLL Peachtree 550 40 A, D, I, L 
CLIENT WRITE -UP Peachtree 990 40 A,D,I,L 
PAS -3 MEDICAL Artificial Intelligence 990 40 A,C,I, 
PAS -3 DENTAL Artificial Intelligence 990 40 A,C,I 
PROPERTY MANAGEMENT Peachtree 990 40 A,D,I,L 

COUNTING: 
PTA Asyst Design 
PTA Demo Asyst Design 
ESQ -1 Legal Micro Information 
ESO -1 Legal Demo Micro Information 
DATEBOOK" Organic Software 

595 
75 

1495 
75 

295 

40 
40 
50 
50 
25 

A, C, I 
A, C, I 

A,C,I,L 
A,C.I 
A,I 

WORDMASTER" MicroPro 145 25 A,K,L 
WORDSTAR" MicroPro 450 40 A,F,K,L 
MAIL -MERGE" MicroPro 125 25 A,F,K,L 
WORDSEARCH" Keybits 195 40 A,F 
TEXTWRITER Organic Software 125 20 A 

MINIMODEL Financial Planning 495 50 A,C,I,L 
STATPAK NW Analytical 500 40 A.D.! 
MILESTONE'" Organic Software 295 25 A,I 

ASCOM DMA 125 10 A,T 

CBS DMA 395 40 A,F,K 
CBS LABEL OPTION DMA 80 10 A,F,K 
MAGSAM III MAG 145 25 A,C or D,F 
MAGSAM IV MAG 295 25 A,C,F,K 
SELECTOR IV Micro -Ap 395 25 A,C,G,K 
PRISM /IMS MAG 495 55 A, C, F, K 
PRISM /ADS MAG 795 55 A,C, F, K 

PL /I -80" Digital Research 
BASIC -80 Microsoft 
BASIC COMPILER Microsoft 
S- BASIC" Topaz 
NEVADA COBOL Ellis Computing 
CBASIC -2'" Compiler Systems 
PASCAL /M" Sorcim 
GENERAL SUBROUTINE PAK Asyst Design 
APPLICATION UTILITIES Asyst Design 
PASCAL /MT.'" MT Microsystems 

SUPERSORT I MicroPro 
SURVEYOR Peachtree 
STRING BIT'" Keybits 
STRING /80'" Keybits 
STRING /80 SOURCE Keybits 
ULTRASORT II'" CCS 

500 35 B,F,L,P 
350 25 A,F,L 
395 25 A,F,L 
295 25 A.F 
150 25 A 
120 15 A 
175 20 A,G 
295 30 A,C,K 
495 30 A,C,K 
425 30 A,G 

225 25 
550 40 
65 15 
95 15 

295 n/a 
165 15 

A,L 
A,D,I,L 
A 
A 
A 
A 

(A) CP /M version 1.4 or higher (I) Business system 46K memory. 200K 
(B) CP /M version 2.0 or higher dual disk drives. cursor addressable 
(C) CBASIC -2. terminal. and 132 column printer. 
(D) MBASIC version 4 51 (K) Cursor addressable terminal. 
(E) BASIC -80 version 5.0 or higher. (L) signed license required for shipment. 
(F) 48K memory or greater. (0) specify 8080. Z80. or CDOS. 
(G) 56K memory or greater (P) give CP /M serial number 
(H) 64K memory (T) serial port and modem 

(Z) Z80 CPU. 

Specify disk format: North Star Single or Double, Micropolis Mod I or Mod II. 8" single 
density, Ohio Scientlfic.SuperBrain or Apple. 
Prices do not include shipping or C.O.D In CT add 71/2% sales tax. 

'Manual price will be credited against later purchase of software. 

Dealer inquiries invited. 

WESTICO 
The Software Express Service 
25 Van Zant Street Norwalk, Connecticut 06855 

(203) 853 -6880 Telex 643.788 

Copyright r 1981 Westico. Inc. 

1. Carolina Apple Core 
2. POB 31424, Raleigh NC 

27612 
3. Joseph H Budge, (919) 

489 -4284 
4. From The Core 
5. Apple computer users 

group. 

1. TRS-80 Users Group 
2. 7554 Southgate Rd, 

Fayetteville NC 28304 
3. R Gordon Lloyd 
4. TRS -80 Users Group 

Newsletter 
5. We are interested in all 

aspects of the TRS -80. 

1. TIPS Users Group 
2. 101 Brookbend Ct, 

Mauldin SC 29662 
3. Fred Holmes, (803) 

288 -5664 
4. TIPS Newsletter 
5. Special -purpose stand- 

alone systems and home - 
brew computers. 

Zips 30000 -40000 

1. Digital Publications Inc 
2. 3169 Holcomb Bridge Rd, 

Suite 307, Norcross GA 
30071 

3. John Rapp, Publisher, 
(404) 451 -1156 

4. Mini -Micro, free software 
exchange 

5. Software exhanges and 
publications for Data 
General, IBM, and DEC 
PDP -11 and PDP -8 
systems. 

1. Culpepper and Associates 
Inc 

2. 4922 Heatherdale Ln, 
Atlanta GA 30360 

3. Warren Culpepper, (404) 
451 -3797 

4. Salt 'n' Pepper 
5. Special interests: software 

product management. 

1. CSRA Computer Club 
2. POB 284, Augusta GA 

30903 
3. Jim Graves, President, 

(404) 738 -1378 
4. CSRA Computer Club 

Newsletter 
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ThEHARDSIDE 
6 South St, Milford, NH 03055 (603)673 -5144 

TOLL FREE OUT-OF-STATE 1. 80425&1790 

MODEL II $3599. 

iÓ 6Q 

_ -QtA;6? 

POCKET 
COMPUTER 

WITH INTERFACE 
$259. 

COLOR COMPUTER 
$359. 

MODEL III $919. 

TRS -80 COMPUTERS 
Mod I, 64K RAM 126 -4002) $3599.00 
Mod III, 16K RAM (026 -1062) $919.00 
Mod III, 48K RAM (026- 1062 +) $1039.00 
Pocket Comp w /Inter (026-3501+) .... $259.00 

Color Comp, 4K RAM (026 -3001) 

Color Comp, I6K RAM (126.3001 +) .. 
Color Comp, Ext BASIC (#26 -3002) 

$359.00 
$399.00 
$529.00 

MODEL I DISK DRIVES 
HARDSIDE 40-track Dr (#7-40) $329.00 
PERCOM TED-40 Dr (07-99) $379.00 
PERCOM TED-100 Dr(07-100-1) $399.00 
HARDSIDE 80-track Dr 17-80) $449.00 
PERCOM Dual TED-100 Dr (07-100-2) . $799.00 

PERCOM Data Sep (17 -03) 

PERCOM Doubler (07 -07) 

HARDSIDE Ext Cable (#7-02) 

HARDSIDE 2 -Dr Cable (07 -04) 

HARDSIDE 4 -Dr Cable (07.051 

$29.95 
$199.95 

$15.95 
$29.00 
$39.00 

MODEL I PERIPHERALS 
COMM -80 Interf (#4-80) $159.00 
CHATTERBOX Interf (04 -81) $239.00 
DISK -80 Interf, 16K RAM (04 -82) $339.00 
DISK -80 Interi, 16K RAM (14- 831 $369.00 
BUSY BOX Interf (04-01) $99.95 
LYNX Communications Interf (019.80). $229.00 
RS Expan Interf 32K RAM(026- 114o -32) $399.00 
16K Memory Kit TRS- keypad(,5.11o2 -1) $59.00 
16K Memory Kit, TRS -Interf (#5- 1102) $59.00 

ORCHESTRA- 80(I15 -03) 

Upper /Lower Mod Kit (#15 -02) 

CPU Speed -up Mod kit (015 -04) 

Video Reverse Mod kit (015.05) 

2 -port TRS -BUS Ext (#15.12) 

3 -port TRS -BUS Ext (#15.13) 

TRS -80 Model I Dust Cover Set (#16.01(.. $7.95 
TRS -80 Model I Carrying Case(#17- 2o1($109.00 
TRS -80 Monitor Carrying Case (117 -202) $84.00 

$79.95 
$24.95 
$37.50 
$23.95 
$29.95 
$39.95 

Dual Joysticks for Color Comp (#26- 3008)$24.95 CTR -80A Cass Recorder & Cable(I26- 1206)$59.95 

VISTA Model II 8" Disk Dr 1 (07- 4001). $939.00 TRS -80 Model III Dust Cover (016 -05) ... $7.95 
VISTA Model II 8" Disk Dr 317-400241795.00 

TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD. 
Certified checks and Money Orders; Personal checks accepted (takes 3 weeks to clear). HARDSIDE Pays 
all shipping charges (within the 48 states) on all PREPAID orders OVER $100.00. On all orders under $100 
a $2.50 handling charge must be added. COD orders accepted (orders over $250 require 25% deposit) 
there la a $5.00 handling charge. UPS Blue Label, and Air Freight available at extra cost. TRS -80 Is a 

trademark of Tandy Corp. 
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5. Users groups: TRS -80, 
Apple, and 6800. 

1, Albany Computer Club 
2. Albany Junior College, 

2400 Gillionville Rd, 
Albany GA 31707 

3. Dr Donald Cook, (912) 
439 -4205 

5. Our interest covers all 
microcomputers. 

1. Level II Club 
2. 4406 W Lawn Ave, Tam- 

pa FL 33611 
3. D Griffith 
5. We are interested in 

trading original software. 

1. ASCII, Sol User's Group 
2. POB 10325, Tampa FL 

33679 
3. J Brockway, (813) 

837 -4655 
4. ASCII 
5. Sol computers. 

1. CAMS (Central Alabama 
Microcomputer Society) 

2. 6375 Pinebrook Dr, 
Montgomery AL 36117 

3. Lewis E Garrison, (205) 
272 -8462 

4. READY 
5. TRS -80 hardware and 

software. 

1. National Association of 
Computer Stores 

2. 3255 S US 1, Ft Pierce FL 
33450 

3. Steven W Koerner, Ex- 
ecutive Director, (305) 
465 -9450 

4. Monthly newsletter 

Zips 40000 -50000 

1. ACSCO (Amateur Com- 
puter Society of Central 
Ohio) 

2. 215 Delhi Ave, Apt J, 
Columbus OH 43202 

3. Paul Pittenger, President, 
(614) 267 -3412 

4. I/O 
5. Graphics and personal 

networks. 
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The 
next 
generation 
of business 
software 

If you've been searching for a complete line of 
quality software for your small business com- 
puter, your search is over. Designer Software is 

pleased to announce Phoenix^', the first line of 
business software to include both professional 
word processing and general accounting. 

Word Processing 

We designed Phoenix'" Word Processing to 
compete with high- priced, dedicated word pro- 
cessors. It is completely new from top to bot- 
tom and is unlike any other word processing 
software currently available. Phoenix'" is more 
powerful than WordStar's', more flexible than 
Magic Wand's' and easier to use than either. We 
built "human engineering" into the product to 
make it easy for non -technical personnel to 
use. The commands are simple and logical; the 
documentation is well- written and organized; 
and the training program is something that, 
frankly, you'll have to see to believe. 

Accounting 

Phoenix'" Accounting includes the five general 
applications and a growing number of specific 
applications. Each accounting package was 
designed by CPA's and written in COBOL with 
an underlying assembly -language database for 

Pesigper Software 
HOUSTON 

1Va,i, 
Wand ,. o ISn.11 A1,,1 I,,, 

I Star ,. Ir.I,,,. Aii, l',,, Inin"naln,nnl 

speed. All of the general accounting packages - General Ledger, Accounts Payable and 
Receivable, Payroll and Inventory -have been 
field -tested, some for as long as two years. 
Specific applications include Fixed Assets Ac- 

counting, Mailing List Maintenance, Tenant 
Processing, Financial Projection, and TimelBill- 
ing. We are developing more all the time. 

Documentation for Phoenix's' Accounting is as 

revolutionary as it is for Phoenix'" Word Pro- 

cessing. We don't just teach you which buttons 
to push and leave it at that. We take the time to 
explain the accounting principles behind the 
packages, because we think that you can use 

our products better if you understand why we 
ask you to do certain things. And we've made a 

special effort to make the manuals entertaining 
as well as informative so that you will want to 
read them. 

See us at the Faire 
We are unveiling Phoenix," at the Sixth Annual 
West Coast Computer Faire. If you are planning 
to attend, we hope that you will drop by booth 
1018 -20 to see us. If you can't make it this year, 
write, call or contact us via The Source and 
we'll send you more information. 

Designer Software only sells through 
dealers. Dealer inquiries invited. 

3400 Montrose Boulevard Suite 718 
Houston, Texas 77006 
(71 3) 520 -8221 SOURCE TCU671 
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MICROMAIL HAS WHAT 
YOUR SYSTEM NEEDS. 

DIABLO 630 
The Diablo Model 630 is a reliable, high quality, full - 
character serial printer for anyone who is seeking superior 
print quality at a low cost. This is the first Diablo printer to 
offer complete interchangeability between metal and 
plastic print wheels. And the sophisticated and discerning 
user does not sacrifice print quality to obtain this versatility 
Every aspect of the Diablo 630 design has been focused on 
maintaining outstanding print quality. Terminals also 
have self -test, extensive internal diagnostics and 
automatic bidirectional printing. 

$1,999.00 
With Adjustable Forms Tractor add 5200.00 

ANADEX 
Standard features include expanded and com- 
pressed print, underlining, true lower -case 
descenders, RS -232C, Parallel. and 2OmA inter- 
faces, fast bi- directional printing, and high - 
resolution graphics. 

DP -9599 $1299.00 
DP -9501 
2K Expanded Buffer Option $70.00 

TEXAS INSTRUMENTS 
Fast, reliable, and widely supported, the T.I. 810 
has proven itself to be a solid printer for business 
or industry. 

810/2 $1,549.00 
(includes upper /lower case 
option) 

810/2 VFC/CP $1,679.00 
(includes u/1 case, forms 
control & compressed print) 

Prices good through May 15, 1981 

PRINTERS 

ANADEX 
DP 9000 $1199 
DP -9001 $1199 
Just like the 9500/9501, but 5 
inches narrower. Uses paper 
up to 95 inches wide. 

DIABLO 
1640 RO $2525 
Uses plastic daisywheels. 
prints up to 45 c.p.s. 

1650 RO $2675 
Uses metal daisywheels. prints 
up to 40 c.p.s. 

C.R.T.'s 

Tele Video 
912C $ 725 
920C S 795 
950 S 995 
NEW! Features a detachable 
keyboard & programmable 
function keys. 

SOROC 
IÁ,120 
I(1140 
IÁ.135 
NEWt Microprocessor 
controlled programmable 
function keys 

$ 689 
$1099 
$ 849 

C. ITOH 
CIT 100 $1625 

DEC 
VT-100 $1650 

TELEPRINTERS 

DEC 
LA 34 S 969 
Dot -matrix. 30 c.p.i Adlustable 
character sizes & line spacing 

LA34AA $1099 
Includes programmable forms 
length control. 

TELETYPE 
43 S 999 
Very reliable 30 c.p.s. 
teleprinter. Ideal for use with 
300 -baud acoustic couplers or 
modems. 

DIABLO 
1640 KSR $2830 
Uses plastic daisywheels 
prints up to 45 c.p.s. 

1650 KSR $2940 
Uses metal daisywheels, prints 
up to 40 c.p.s. 

.11 
MICROMAIL BOX 3297 SANTA ANA, CA 92703 

(714) 731 -4338 

To Order: Send check to MICROMAIL. P.O. Box 3297, Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear Visa /MasterCard accepted. C OD requires a 15% deposit. Handling: Add 3% to 
orders less than $750. 2% to orders S751 S2.000. I% to orders over S2.000. NOTE Handing charges are 
waived on orders pre -paid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight. Air and Express delivery is available. 
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1. Midwest Affiliation of 
Computer Clubs 

2. POB 20205, Columbus 
OH 43220 

3. Douglas Troughton, (614) 
574 -8152 

4. MACC -Pack, and Corn - 
puterfest 

5. Promoting personal com- 
puting by helping mem- 
ber clubs in any way 
possible. 

1. TI 99/4 Users of Cincin- 
nati 

2. 8075 Spring Garden Ct, 
West Chester OH 45069 

3. Larry Morrow, (513) 
777 -7042 

5. Exchange of information 
and ideas concerning the 
TI 99/4. 

1. DMA (Dayton Micro- 
computer Association) 

2. c/o Dayton Museum of 
Natural History, 2629 
Ridge Ave, Dayton OH 
45414 

3. Gary Turner, (513) 
848 -6911 

4. Data Buss 
5. Numerous special interest 

groups and help for 
beginners. 

1. Apple- Dayton Users 
Group 

2. 4819 Leafburrow Dr, 
Dayton OH 45424 

3. Dick Peschke, Secretary, 

Gone 
with the 

wind. 

We could lose 
our national symbol ... 
the majestic bald eagle. 

Once man drives eagles 
out of their nesting areas, they 
rarely return. Today there are 
only about 900 pairs of eagles 
known to be nesting in the 
lower 48 states. 

We can save the eagle by 
establishing eagle preserves. 
You can help. Join the National 
Wildlife Federation, Department 
102, 1412 16th Street, NW, 

Washington, DC 20036. 
Let's keep the eagle 

around another 
hundred years. 
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SAVE $50 
We design and manufacture a complete line of industry 
compatible microcomputer assembled and tested boards 
and kits for your system. All are S -100 bus compatible 
and use the Z -80 microprocessor. 

With over 25,000 boards and hundreds of computer sys- 
tems installed throughout the world, SD Systems offers 
you both proven and state -of- the -art products! We pro- 
vide you with a complete family of kits for all your sys- 
tems needs - 
SBC 100/200 -- A 2.5/4 megahertz range of single 
board computers which are effective standing alone or 
combined with the complete SD board range. 

ExpandoRAM I /I1 -- For use with 250 200 nanosecond 
RAM, these high density boards offer 16 to 64K memory: 
the ExpandoRAM II can achieve RAM capacities up to 
256K using 64K chips. 

Versafloppy I/11 A floppy disk controller for up to four 
drives, supporting single /double density and single dou- 
ble -sided disk formats. 

VDB -8024 -- A full function visual display board with a 
Z -80 controller that adds display capabilities to your 
system. 

Z -80 Starter Kit A low -cost entry into the world of 
microcomputers designed primarily for education and 
experimentation. 

Prom 100 A specialty board of SD Systems which 
allows you to program 2708/2716/2732 proms. 

SD SYSTEMS 

d 

\\ 
\ yi, 

. . - r 

P.O. Box 28810 Dallas, Texas 75228 Telex 6829016 

YOU CAN SAVE $50 
when you purchase any Iwo SD Systems board kits from 
participating DEALERS and present coupons included in 
any two kits to participating DEALERS listed below. 
Coupons must be presented to participating DEALERS 
by 10- 15 -81. 

A.S.A.P. COMPUTER 
PRODUCTS 
Signal Hill, (:a. 213 -695 64:31 

Q. T. COMPUTER SYSTEMS, 
INC. 
I ,Iwnclnle, Ca. 213 -970 -0952 

S -100 
CL u k. N .1. 201- 382 -1318 

COMPUTERS, ETC 
Dallas, Texas 214-644 -5030 

JADE COMPUTER PRODUCTS 
I Inwihnine, C,r- 1100 4;'I :):)00 

COMPUTER CENTRE 
Swansea, England, U.K. 
44 /92-460023 

ARCON ELECTRONICS LTD 
Toronto, Ontario, Canada 
4 16- 868.1315 

RATIONAL SYSTEMS 
Newlwlt Pannell, 
I3uckmghamshue, (1.K. 
0000-611349 

ALPHA BYTE STORES 
Calabasas. Ca. 2I3- 883 -8594 

ARISTA MICRO SYSTEMS 
Mississauga. Ontario Canada 
41G- 274 -6033 

SIRTON PRODUCTS 
Surrey, England. 1.1. K. 
UK-01-660-5617 



GIFTS FROM PROMETHEUS 

NEW for APPLE II "' 
Advanced products at 
Down -to -Earth 
PRICES 

DUAL SERIAL CARD -1. 
All functions of two 

independent serial 
cards on one board -plus 

more. Provides Apple II(1) users 
with two simultaneous asynchro- 

nous serial channels. DSC -1 appears 
as two separate logical serial cards to 
the Apple 11(1). Fully software 
compatible with all Apple II's(1) and 
Microsoft software. 2716 EPROM 
used for easy driver modification. In 

addition, the second serial channel 
supports these extra features: 

Strapable DCE /DTE. Secondary 
RS -232 handshake functions (DCD, 
DTR, DSR) Strapable logical slot 
location and hardware looks like it's another 
slot. Order: PP -DSC -1 @ $189.00 each. 

DUAL SERIAL /PARALLEL CARD -1. As with the Dual Serial Card -1 

(above), the Dual Serial /Parallel -1 provides Apple users with simultaneous 
use of one full serial port and one parallel port. Both ports strapable for 
any Apple peripheral slot. Fully compatible with all Apple and Softcard 
(CP /M) software. Drivers for serial interface and Centronics parallel 
interface are contained in modifiable industry standard EPROM. Serial 
port is configured like DSC -1. Order: PP -DSP -1 @ $189.00 each. 

MEMORY EXPANSION MODULE -1. Expand yourApple 11(1)to a fu1164K 
RAM system with highest quality 16K dynamic RAMS. Fully buffered to 
provide reliable operation - even with fully loaded Apples. Total compati- 
bility with Microsoft Softcard2) /CP /M(3) and all Apple software. Supplied 
complete with installation instructions and test program. 

Order: PP -MEM -1 @ $149.50 each. 

PASCAL MT+ MEM -1. A modular native Z -80 code Pascal compiler. 
ISO standard. Includes a MEM -1 (detailed above). Have a full Pascal 
compiler at half the Apple price. Requires a Microsoft Softcard(2) and two 
disk drives. Note that the Pascal MT+ alone is normally $250.00. 

Order: PP -PMT -1 @ $299.00 each. 

16K RAM ADD -ON KITS. For TRS -80 and Apple II(1). Eight (8) full - 

specification industry standard 16K RAMS. These are not seconds. 
Order: PP- RAK -16 @ $29.00 each. 

All Prometheus boards are completely tested and burned -in prior to shipment. 
One -year warranty covers parts and labor. MONEY BACK GUARANTEE: Order 
now without risk. Boards may be returned, in good condition, after up to 10 days 
of trial for a full and prompt cash refund. California: add 6% tax; BART Counties, 
61/2 %. Orders under $150, add $3.00 postage, for handling charge. 
Freight allowed on orders over $150. Dealer inquiries invited. IIJ 

Quantity discounts available. ! J 

PROM ETH EUS 
PROMETHEUS PRODUCTS INCORPORATED 

4509 Thompson Ct. Fremont, CA 94538 (415) 791 -0266 

Registered Trade Marks: (1) Apple Computers. Inc. (2) Microsoft Consumer Products (3) Digital Research. Inc. 
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(513) 236 -3619 
4. Apple- Dayton Newsletter 

1. TRI -STATE Computer 
Club 

2. 2669 Highmeadow Ct, 
RT 1, Wheelersburg OH 
45694 

3. Douglas Troughton, (614) 
574 -8152 

4. Yes 
5. Special interests: TRS -80, 

Apple, OSI, KIM, 
PDP -11, and 6800 
systems. 

1. AIM -65 User's Group 
2. R R#2, Spencerville OH 

45887 
3. Donald Clem, (419) 

647 -6576 
4. Target 
5. Special interests: AIM -65- 

and 6502- related informa- 
tion. 

1. Apple One Library 
2. 51625 Chestnut Rd, 

Granger IN 46530 
3. Joe Torzewski, (219) 

272 -4670 
5. We actively support the 

Apple I computer. 

1. Northern Indiana Com- 
puter Hobbyist Exchange 

2. 927 S 26th St, South 
Bend IN 46615 

3. Eric Bean, (219) 288 -2101 
4. NICHE Newsletter 

1. Evansville Computer 
Club 

2. c/o National Sharedata 
Corporation, POB 3895, 
Evansville IN 47737 

3. Robert Heerdink 
5. Special interests: S -100, 

TRS -80, Bally, and Apple 
systems. 

1. The Midwest Buss 
2. 441 E Bernhard, Hazel 

Park MI 48030 
3. Art Blundell, (313) 

547 -3011 
5. Special interests: our 

buy- and -sell forum and 
swapping news from club 
to club. 

1. Sorcerer's Apprentice 
Computer User's Group 



Uyou are the owner of an Apple, Pet, Atari. orTRS -80 and also have a dis . rivé, we have some of the finest fantasy software in the world for you. For 
those systems with sound capability, our games have Crystalsonics -a newly developed concept in tune generation. For Apple and Atari there are 
some truely superlative hires graphics. In fact, Sands of Mars offers 3 -D graphics and flight simulation landing. It includes over 186 full screen hires 
maps of Martian terrain. 

* * * * * *lr ** ** 
We now serve over 30 countries around the world. Dealership and distributor inquiries are welcome. Special rates are available on larger orders. We 
have 48 hours delivery to anywhere in the continental United States. We are also looking for experienced programmers and new game software. Our 
royalty terms are extremely generous. If you have what you consider to be a quality product that you would like to have marketed please give us a call. 
If you would like to be a member of the Crystal User's Club and be eligible to receive free user contributed software, please submit a program of any 
type and a $10.00 membership fee. In return you will receive a Crystal Membership Card, a copy of The House of Usher, and a year's subscription to 
Crystal Vision. 

HOUSE OF USHER - Wander through a haunted house. Rooms and 
scenery in 15 color to -res graphics. We offer a $100.00 prize to the first 
person to solve the mystery. Over 200 monsters, objects and perils. 
$24.95 

GALACTIC QUEST - Crystalsonics - hires graphics -the ultimate 
space adventure. Vegan warships attack and fire in real time simula- 
tion. Land on and trade with over 64 star systems in 3 galaxies. Allow 
6.12 hours for play. $29.95 

SUMER - Travel back through time to ancient Sumeria in the middle 
east. You are given 10 years as king to restore this kingdom to prosper- 
ity. Plant, war, consult the astrologers - very hard to beat! $19.95 

LASAR WARS - Crystalsonics - hires graphics - protect the planet 
earth from a full scale alien invasion. Over three types of invading craft 
and hundreds of approach simulations. The gaines speaks for itself. 
$29.95 

WORLD WAR III - Crystalsonics - hires graphics - for you war game 
freaks, this Is it! Iran and [rag - nuclear missiles - hires 3 scene bat- 
tlefield - demolition squads - tanks - strategy. Custom designed for two 
arm chair generals. Save the world from nuclear holocaust! $29.95 

BENEATH THE PYRAMID - Crystalsonics - hires graphics - brand 
new! Explore the pyramids and miles of winding secret tunnels beneath 
them. Enter at the Sphinx and find the hidden treasure chamber. All in 
hires with very aggressive monsters and many many perils. To win you 
must find the golden cat and your way out!!! $29.95 

LITTLE CRYSTAL - Especially designed anthology for children from ages 5 to 80. Includes Mr. Music which turns your Apple into an organ of 
sorts, gunk where two weird monsters shoot it out and many other educational as well as entertaining programs for children. True unique addition for 
kids who always feil left out of Dad or Mom's computerizing. $39.95 

SANDS OF MARS - What we at Crystal believe to be the finest adventure game available to date. In addition to hires graphics and super tone 
routines where the user's system will support it, this game provides landing simulation, animation, and revolutionary 3 -D graphics. It is the ultimate 
in space adventure and may takeseveral weeks or months today. It Is the Oydessy (Attie Starship Herman on its maiden flight to Mars. The initial lift- 
off is animated and paddle controlled. The flight through space is in Hires 3 -D Graphics with many animated scenarias. You must land your starship 
on Mars. It will lack enwigh fuel and supplies for a return voyage. You must lead your party through hundreds of Hires maps of Martian terrain and 
subterrainian passages. You then will secure adequate resources for take off, navigate your ship back to earth and attempt a successful touchdown. 
There is a mystery buried in the ancient city of Lemuria beneath the sands of Mars. We offer a $100.00 prize to the first space gamer to discover it. 
Good luck! $39.95 

For more information you may write or call: 
Crystal Computer, 12215 Murphy Avenue, San Martin, California 95048 (408) 683.0696 



at Microhouse 
Sweep up savings on leading 

hardware and software! 

We at Microhouse would like to 
thank you worldwide for your 
tremendous response to our 
wide range of discounted hard- 
ware and software. To serve 
you better, call or write us any- 
time for your hardware and soft- 
ware needs. If you don't see it, 
ask! 

We will attempt to meet or beat 
any advertised price! 

Software Manual 
Llat 8 Manual/Only 

Saftware 
WORDSTAR The premier wad pro- 

cessing software from MicroPro 
$495.00 $3221$40 

O MAILMERGE option for wadetar 2.X 
$150.00 1110325 

WOROMASTER by MicroPro. 
$150.00 f179ß26 

$UPERSORT 1 by MicroPro. Can be 
teed as a stand -elate program or can 
be linked to programs with a Microsoft 
format. S250.00 1189ß25 
SUPERSORT I1 A seed- alone-only ver- 
sion of above $200.00 1145325 
OATASTAR by MicroPro. 
... $350.00 1209135 
SPELLOUARD checks 20 pages of 

copy for spelling mistakes and typos in 
less than a minute. Can be used with 
marry CP /Ma word processors linckr 
Ong WordStar). Lets operator review 
wads t judges as potenael errors. Oper- 
ator may then charge the suspect wad 
or add d to SPELLGUARD's 20,000 
word dictionary (dictionary size limited 
only by disk space).. $295 $230/520 
dBASE II, the assemby-language re- 

rational Database Management System 
for CPIMa No need for host language 
Handles up to 85,000 records (up to 
32 braids of 1 K each). English-like com- 
mands Report generator with user-de- 
finable full-screen operation Wil read 
existing ASCII files... $700 $426520 

TCSJAtlanta INTERACTIVE AC- 
COUNTING SYSTEM for smell busin- 
esses. New release Each package 
can be used dare or post automatic - 
dty to the General Ledger. Available 
n compiled version (no support lan- 
guage needed) or in source (MBASIC 
required). Needs 48K RAM. 132 -cd. 
printer. 24x80 CRT end CP /M 

COMPARE AT UP TO $6301559. 
GENERAL LEDGER $76525 
ACCOUNTS RECEIVABLE $751525 
ACCOUNTS PAYABLE $75425 
ACCOUNTS PAYABLE $751525 
PAYROLL $751125 
ALL FOUR s269325 
SAMPLE PRINTOUT BOOK M ALL 
FOUR $15 

Fl STRUCTURED SYSTEMS ACCOUN- 
TING SYSTEM (Requires CBASIC2. 
2 cask drlvee. 24x80 CRT, 132-column 
width printer). .. UST: $1250.00 each 
GENERAL LEDGER $6997$40 
ACCOUNTS RECEIVABLE 56991140 
ACCOUNTS PAYABLE I699440 
PAYROLL $8997$40 
INVENTORY. 1337440 

Cl BASIC 80 by Micro. Version 5.2 and 
4.51 Inck/ded.. $350.00 $2991130 

El BASIC COMPILER by Microsoft Lan- 
guage compatible with MBASIC. In- 
cludes MACRO 80 assembler 

$395.00 $3301130 

COBOL 80 Compeer by Microsoft 
$ 750.00 $6401130 

MSORT by Microsoft 5136115 
COBOL 80 wIMSORT. Saving by 

buying both at the saune time. $7591140 
Whllrremllh's "C" COMPILER. Cm - 
forms to full UNIX* version 7 C fern 
0o028 $630.00 CALU130 
STACKWORKS FORTH. For Z80 or 

8080 CPU (specify), Suppled h source. 
Assembler included. 5175.001125/530 
FORTRAN 80 by Microsoft 

$500.00 1390/130 
MACRO 80 by Miaoeoft. Assembler 

for 8080 and 2801200.00 1140420 
PASCAUM compter by SORCIM. Ful 
Wirth mplementabon. Proàx:ss Pods. 

$175.00 1139ß20 
PASCAUZ oonpix by fTHACA INTER 
SYSTEMS. Produces Z80 native as- 
sembly code $395.00 1359430 

UCSO PASCAL , $350.00 1299350 

muSIMPImuMATH by Microsoft. 
muSIMP is a fast. efficient interpreter 
for sophtetfcated mathematical f nctkrw 
of w to 611 digits. rltuk/ATH e a peck. 
age of programs written h muSIMP. 
Recules 40K $250.00 11225425 

O HAD (Name 8 Address). 
$100.00 $86420 

OSORT by Structured Systems 
$100.00 $86520 

ANALYST by Structured Systems 
$250.00 $195/120 
CBS - Configurable Business Syr 

ton. Requires no support language, 
$353440 

DIAGNOSTICS I by Supersoft 
$75 00 $461520 

El DIAGNOSTICS IL 
$100 00 182.50/520 

TERM... _. $15000 $941120 

n DATESOOK by Organic Software 
$295.00 5256125 

EDIT SO by Microsoft. 
$120.00$62420 

TEXTWRITER III by Organic Software. 
5125.00 11101120 

LETTERIGHT by Structured Systeme. 
5200.00 $136120 

MAXELL 8" SINGLE -sided Double 
Density Diskettes (Box 10). 

$57.50 143.76 

MAXELL S" DOABLE -aided Double 
Density Diskettes (Box 10). 

587.50 $88.25 

MAXELL 6X" SINGLE -sided Double 
Denaty (Box 10) 555 50 $37.50 

n MAXELL 51/4" DOUBLE -sided Double 
Densty (Box 10) $82.50 $62.50 

WABASH 8" SINGLEeded, single 
density (Box 10).. $29.51 $27.24 

WABASH 8" DOUBLE -sided. double- 
density (Box 10) 549. 79 145.98 

SCOTCH HEAD CLEANING DIS 
KETTES Includes two diskettes and 
bottle of cleaning solution. For single 
or double sided dives $30.00 $20.70 

Hardware 
f I EPSON MX80 DOT MATRIC PRINTER 

with its ingenious removable pdnthead. 
bidirectional and logic -seeking. adjust. 
able tractor. the print quality and stan- 
dard features make this a real bargain 
Peralel interface... $645.00 1519.00 

SERIAL or IEEE 488 INTERFACE for 
the MX80 $55.00 143.70 

APPLE INTERFACE CARD for the 
MX80 (when ordered with tre MX80) 

$85.00 186.75 

TR880 EXPANSION CABLE 
(for MX 80) 535.00 *30.60 

APPLE CABLE $25.00 $21.90 
(for MX 80) 

EPSOM MX70, plain-Jane version or 
the MX80. Monodirectiord. 80 core. 
Grafhax. N Graphics included. Adjust- 
able tractor. Pelage) version o gy 

$450 $376.00 

DIABLO 630 RO PRINTER uses plas- 
tic and metal print wheels. Fewer 
working parts mean less down time 
Speed. 40 cps bidirectional. logic- 
seeking $2185.00 $1999.00 

n IDS PAPER TIGER 560, the 15" tiger 
150 cps, bidlecbonal, logic-seeking. 
9-wlre staggered prIntteed. Fixed 8 
proportional text, automatic text justfs 
cation. up to 220 cd. Parallel 8 serial 
$4S,f ces S1695 $1484 

ms PAPER TIGER 480. 
$1295.00 11072.00 

C. ITCH $TARWRI ER I teller quality 
Uses Diablo printwheel and rib. 
25 cps. Bldi'ecflortd logic- 

seeking. Seto -bet. Friction feed. Partial 
htertece $1895 61431 

I 1 STARWRfTEA I Serial version 
S1960 11502 

,I TELEVIDEO 950C, the newest and 
smartest Televdeo. Al features of the 
920C plus detachable keyboard. 
smooth eaoing. split screen, graphics 
characters. 25th stake one. 19.2 kao- 
beud mes speed, billeted eux. port. 

$1195 $995 

ANADEX 9500 or 9501. 
$1437.00 $1380.00 

ANADEX DP13000 . $995.00 $776.00 
CENTRONICS 7041. 

S2280.00 11836.00 
CENTRONICS 737-1. 

$995.00 $770.50 

BIG DISCOUNTS ON DYNA$YTE, 
CROMEMCO, NORTHSTAR AND MS 
SYSTEMS. Call or wr1N for primal 

ASK FOR YOUR FREE DISKETTE CASE 
WITH YOUR SPRING ORDERT 

PRICES ANO SPECIFICATIONS SUBJECT 
TO CHANGE WITHOUT NOTICE. 

CALL OR WRITE FOR FREE CATALOG 

CP /M as a registered trademark of Digital 
Research 
UNIX la e registered trademark of Bel 
Labe. 
APPLE le e registered trademark of 
Apple Computers. 

. 
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Circle 119 on inquiry card. 

medicine, dentistry, 
health sciences, and 
micro- and minicom- 
puters. 

1. ICCA (International 
Computer Chess Associa- 
tion) 

2. ICCA, Vogelback Com- 
puting Center, North- 
western University, 
Evanston IL 60201 

3. B Mittman, (312) 
492 -3682 

4. ICCA Newsletter 
5. Computer chess. 

1. CHICATRUG (Chicago 
TRS-80 Users Group) 

2. 203 N Wabash, Rm 1510, 
Chicago IL 60601 

3. Emmanuel B Garcia Jr 
4. CHICATRUG News 
5. TRS -80s. 

1. Quad City Computer 
Club 

2. 4211 7 Ave, Rock Island 
IL 61201 

3. John Greve, (309) 
786 -8187 

5. General -interest club. 

1. SCAMPUS (SC /MP 
Users Society) 

2. POB 132, Knob Noster 
MO 65305 

3. Tom Bohon, Coor- 
dinator, (816) 563 -2650 

4. SCAMPUS Newsletter 
5. Anything to do with Na- 

tional Semiconductor's 
SC /MP I and II inte- 
grated circuits (systems, 
controllers, etc). 

1. Financial Systems Report 
2. c/o Syntax Corporation, 

4500 W 72nd Ter, Prairie 
Village KS 66208 

3. Vernon K Jacobs, (913) 
362 -9667 

4. Financial Systems Report 
5. This 8 -page monthly 

newsletter provides infor- 
mation about computer 
systems for financiers. 

1. Lincoln Micro- Computer 
Club 

2. 1209 Garber Ave, Lincoln 
NE 68521 

3. Hubert Paulson Jr, (402) 
435 -1507 



Clubs and Newsletters 

2. POB 1131, Troy MI 3. Jeff Stanton, (616) 1. Microcomputer Users In- newsletters with other 
48099 763 -9685, evenings ternational clubs. 

3. Don Gottwald, (313) 4. Yes 2. c/o Jack Decker, 1804 W 
792 -3867 5. Special interests: mostly 18th St, Lot #155, Sault 

4. Sorcerer's Apprentice 
5. This club is interested in 

any topics concerning the 
Exidy Sorcerer microcom- 

the TRS -80. 

1. Heath User's Group 

Ste Marie MI 49783 
3. Jack Decker, (906) 

632 -3248; in Ontario, 
Canada, Phil Barton or 

Zips 50000 -60000 

puter. 2. Hilltop Rd, St Joseph MI Frank Gardner, (705) 1. Eastern Iowa Computer 
49085 942 -1363 Club 

1. OSI -MUG (OSI Michigan 3. Bob Ellerton, (616) 4. Northern Bytes 2. POB 1189, Cedar Rapids 

Users Group) 982 -3463 5. Serving microcomputer IA 52406 

2. 3247 Lakewood Ave, 4. REMark users in Sault Ste Marie 3. Sam Dillon, (319) 

Ann Arbor MI 48103 5. Heath hardware and soft- Ontario /Michigan area. 377 -0889 

3. (313) 761 -5358 ware. We wish to exchange 4. Bimonthly 

1. SEMCO (South Eastern 
Michigan Computer 
Organization) 

2. POB 02426, Detroit MI 
48202 

3. Information number, 
(313) 775 -5320 

4. Data Bus 
5. Special interests: net- 

working, TRS -80, Atari, 
6800, 650X, Heath, 
Digital Group, CP /M, 
S -100, and any aspect of 
computing. 

1. Detroit Interact Group 
2. 15356 Prevost, Detroit 

MI 48227 
3. Stephen Cook, (313) 

272 -7594 
4. Interaction Newsletter 
5. Special interests: the In- 

teract computer. 

1. Flint 6500 Users Group 
2. POB 4310, Flint MI 

48504 
3. R Riley, (313) 695 -1117, 

7 -8 PM weekdays 

1. ERCC (Educational, 
Recreational Computer 
Club) 

2. POB 325, Owasso MI 
48867 

3. John Horvath, (517) 
725 -2835 

4. ERCC Newsletter 
5. Emphasis on educational, 

recreational, business, 
and scientific uses of 
computers. 

1. Battle Creek Area Micro- 
computer Club 

2. 8587 Q Dr N, Battle 
Creek MI 49017 

FOR ALMOST DECADE... 

... AND STILL HOLDING 

5V at 3A with 
Built -in OVP 
Power One's Case models started 
at $24.95. Over 200,000 models later, 
they're still only $24.95! 

115/230 VAC Input 
OVP Built -in 
.05% Regulation 
2 -Year Warranty 

8 2 -Hour Burn -in 
UL Recognized 

CSA Certified 

Get all the details on our 
125 standard linear and 

switching power supplies. 

Model HB5.3IOVP 
$24.95 Single Qty. 

FREE! 
New 1981 
Product Catalog... 
plus our new 
Tour Guide. 
Phone or write for 
your copies today! 

` ®POwe,.lone 
®muter-one d.- 

P ANT 
PRODUCT 

o pìwier-one D.C. PO/DerSUPPLeS 
Power -One. Inc. Power One Drive Camarillo, CA 93010 
(805) 484 -2806 (805) 987 -3891 TWX 910- 336 -1297 

SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK 
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CPU's E7 

SUPPORT 
CHIPS 

80B0A 
B095A 
AMD 2901 

8205 
8212 
8216 
8226 
8228 
8251 

595 
1295 
13.95 

3.95 
2.70 
2.90 
2.75 

4.50 
6.95 
6.95 

625716M95171 - 8.95 
2606510 -1795 
8275 - 1695 

0I791 - 34.95 

RAM's 
211413 - 3.95 
41163 - 3.75 
41162 - 8.75 
211.02.3 - 99 
21024 - 9D 
M64027.3 - 150 
MK409611 - 295 
TM54045.25- 6.50 
MS4050111. - 395 
2101.1 - 245 
2107615260 - 1.75 
MM5270 - 345 
M1c4008P 195 

ROM's 

UART's 
415 1013 - 3.75 
TR16020 - 3.95 
884-B500 
711408 - 3.25 

INTERFACE 
a DRIVERS 
1488 - 90 
1489 .- 1.10 
8130 - 2.50 
8131 - 2.50 
8830 - 2.60 
8833 - 2.50 
8834 - 2.00 
8837 2.00 
8836 - 2.00 
81390 - 2.00 

2709 - 6.95 
2718 - 12.95 

2516 - 1595 
2532 
8223 - 3.95 
82523 - 295 
925112 -7.95 
825115 -6.95 
825123 - 4.95 

825129 -3.25 
62513() - 3.45 
825131 - 3.95 
AM9218C - 6.95 

SHIFT 
REGISTERS 

MM8402 -1.75 
MM1403 -1.76 
MM1404 -1.75 
MM 5013 -2.60 
91915016 -2.50 
MM5055 - 2.50 
MM5056 -2.50 
MM5057 250 
MM 5058 -2.50 
114915060 2.50 

PRINTED CIRCUIT BOARD 
4' K 6' DOUBLE SIDED 

EPDXY BOARD 1/16" thick 

$.60 ea. .. . .... 5/$2.60 

4009 
4010 
4011 
4013 
4013 
4014 
4016 
4016 
,717 

:319 
+170 
721 
1,22 
1-73 

C/MOS 
}5 7404 So 45 

0 4051 25 74676 
- 

.95 4093 75 74662 130 
35 492 1.75 14666 

- 
1 2n 4541 95 74606 - .60 

97 4510 .1 74090 - .90 
.90 511 .75 74C2 - S6 
65 6514 116 746151 - 1.7S 

100 4516 196 74C157 - 135 
.95 4515 1.00 746160 - 130 tl 4519 1.20 746161 - 115 
45 4579 .m 716146 - 15 

74800 37 
4546 3.79 40106 - I 2 

30 
1.190 

740173 
0 74002 27 740174 - I 30 

1.10 74C04 40 74C173 - i 20 

]5 7ïca 
b 744CItl - 1 31 

35 74014 130 74c925 - fi 95 
25 74020 n 
,6 T40JR 
]s 74 

SPECIALS 
4116 -3 RAM'S - 81$24.00 

15% ALL 74LS SERIES 

LEADER OSCILLOSCOPES 
WE CARRY A FULL LINE OF HIGH QUALITY, 

LOW PRICED OSCILLOSCOPES WITH 
A TWO YEAR WARRANTY. 

COMPARE PRICE & FEATURES. 

LB0517 50 MHz D.T. CAL. DELAY 
$1950.00 

OSCILLOSCOPES 

100 -302 
LBO 
LBO 3104 
LB05076 
L805086 
LBO 511 

LBO 513 
LBO 514 
LBO 5158 

BO 520 

IO MHz. 0.0..3'Comeacl S 79000 
20 MHz, CIT.. 3 P8Hn51C ACIOC 95000 

4 MHz, S.T. Recto. 568,81 27500 
20 MU , 5.T., 5' . .610.00 
20 0699.0.1..5' .935.00 

.42000 
10 MHz. 80.. IrnV sens. .495.00 
10MHz. D.T., 1/9V Sens .84500 
30 MHz, 0 T. Cal. Delayed Swe 01.530.00 
30 9914, 0. T. walelay Line 1,10000 

SPECIALS GOOD THRU APRIL 1981 

EPDXY GLASS VECTOR BOARD 

1,16' thick with 1/10' spacing 

4%2" x 63" $1.95 

DATEL'S DAC-08BC 

8 bit DAC - $9.95 

74.3 
7452 
74503 

74504 
74505 
14500 

744Ii 
)4515 
]4510 
74530 
74532 

]4574 .70 
745Bfi 2 
7450 1.90 
)45112 .05 
745133 1 

7451ä 1.50 
745136 135 

5139 1.10 
)45143 1.2 

1515t I 15 
745157 I.xS 

7 WATT LD 65 LASER 
DIODE IR $8.95 

25 wan Infra Red Pulse (SG 2006 equiv.l 
Laser Diode (Spec sheet included) 

$24.95 

293820 P FET 5 .45 
29 5457 N FET S .45 
2N2646UJT 9 .45 
ER 900 TRIGGER DIODES.. ... 4151.00 
2N 6028 PROG. UJT 5 .65 

TTL REED RELAY - SPST 5V 2Ome 41.00 

CLOCK CHIPS 
MM5387AA 5595 
MM5314 54.75 
MM5316 $4.95 

CRYSTALS $3.45 ea. 
2.000 MHz 6.144 MHz 
4.000MH9 8.000M 
3.000 MHz 10.000 MHz 
3.57 MHz 18.000 MHz 
5.000 MHz 18.432 MHz 
6.000 MHz 20.000 MHz 

RIBBON CABLE 
FLAT (COLOR CODED) 

#30 WIRE 
16 tond. -.40 /per 7008 
40 cond. -.75 /per loot 
50 tond. 900per loot 

MINIATURE MULTI TURN TRIM POTS 

100.5K, 10K. 20K, 254K. ... S.75 each ...3/2.00 

NO. 30 WIRE WRAP WIRE SINGLE STRAND 
100' 51.40 

Arcs MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT 61 05 
MTA 206 SPOT .... .. ... SI 70 

MTA 206 P -SPOT CENTR OFF 11.65 
MSS 206 P -SPOT CENTER OFF LEVER SWITCH. SI 85 

SCR's 
1.5A 68 35A 

100 .45 .60 1.40 

200 .70 .80 1.90 
400 1.20 1.40 2.60 

600 1.80 3.60 

110A 

9.00 
12.00 

15.00 

TRIAC's 
IA 106 25A 

100 45 .80 1.55 

200 .84 1.30 2.10 

400 1.30 1.90 3.10 

600 2.00 2.75 4.30 

FP CO PHOTO TRANS 5 .50 
RED, YELLOW, GREEN OR AMBER LARGE LED's .2' 6/61.00 
RED/ GREEN BIPOLAR LED's 6 .55 
MLED92 R LED 6 .75 
MRD14B PHOTO SARL. XTOR. 4 .75 
TIL.118 OPTOISOLATOR 6.75 
IL5 OPTO.ISOLATOR 4 .80 
1 WATT ZENERS: 3.3, 4.7, 5.1, 6.6, 6.8. 8.2, 9.1, 10, 

12.15,18, or 22V 6131.00 

SFC 3301 - 50 PRV 30A 

FAST RECOVERY DIODE (35ns) ..$2.25 
20KV 250MA DIODE $1.90 

TRANSISTORSPECIALS 
29130711NPGET05 6 40 
2N404AP5PGET05 391.00 
HEP G6014 - PNPGET03 1 B5 
7 IP121 - NPNSiSWITCHING S .95 
2962331PN SWITCHING POWER... 41.95 
MRF8004 a CB RF TRAN515T0R NPN .1 .75 
IN]711 NPN S TO].. . .. S1.B0 
2N4908PNPSiTOS.... .5100 
295086 PNP S 8092 411.p0 
293137 NPNS.RF 1.55 
293919 UPS Si 103 RF 41.60 
251420 NPN Si 105 . .. .. .341.00 
2163767 NPN Si 0058. . ... ....... I .)D 
252222 NPN Si TO-18 . .. .311.00 
252907 NPN Si 10-I8 . .4/11.00 
253055 NPR 5íT03. 
2539111 NPN Si T0 92 
253906 PNP Si TO 92 . 6/I00 
265296 NPN 910220 ......1 66 
296109PNP5.70220 . .....{ 55 
2N6306 NPN Si T05 ..11.95 
TIP 3IBNPNSiTO.2m .1 .60 
TIP 326 PNP Si 70.220 .1 .66 
1934P9PSi 1.95 

TIP PNP Si U81 1 .60 

7400- 
7401 - 
7402 - 
7403 - 
7404 _ 

7405 - 
7406 - 
74U7 

7401)- 
7409 - 
7410- 
)411 - 
7412 - 
7413- 
7414 - 
7416 - 
]4t7 - 
7420 - 
)426- 
/426- 
7427 - 
7430 - 
7432 - 
7437 .- 
7436 - 
7440 - 
7441 .. 
)442 - 

7445 - 
7446 
7447 - 
7448 - 

TTL IC SERIES 
.I7 7450 -- I7 
.17 7472- .35 
.17 7473 - .35 
.I7 7474 - .42 
24 7476 - 49 
24 7476 - .45 
33 7480 - .45 
.35 J4L3 - 60 

.27 7485 - .75 

.24 7486 - 42 

.17 7489 -. 160 

.22 7490 - .50 

22 7491 - 55 
02 7492 50 
90 7493 - 50 
.33 7494 - .60 

.37 7495 60 

.17 7498 - .60 
35 74107 - .35 
,31 74121 - .35 
35 74122 . .33 

.17 74123 - .42 

.27 74125 - .46 

.27 74126 - .45 

.27 74145 .75 
n 74145 1.50 

,85 74150 - 1.10 
.5p 74151 - .66 
,A 74153 - .56 
.>5 75164 - 1.10 
.75 74155 - .75 
,}5 74157 - .65 

74150 - 65 

74161 - .90 
74162 I 20 

74183 - .95 
74184 95 
74186 - .85 

74186 105 
14187 - 1.35 

74170 190 
7417l- 1.30 
74174 95 
74175 - 15 
74176 .76 
74166 - .75 
74180 ]6 
74181 - 1.90 
74190 1.20 
74191 - 1.20 
74192 79 
14193 - .79 

74191 .95 
74195 - .65 
74196 - .85 

74197 .87 
74279 - .95 
74325 2.25 
74365 - .80 
)4367 .80 
74369 - .66 
74390 1.50 
75325 - 1.50 
75491 1.05 
75492 - 1.05 
8798 1.10 

FULL WAVE BRIDGE 
PRV 2A BA 26A 
100 1.40 
200 .80 1.30 2.20 
400 190 1.65 370 
600 1.30 190 4.40 

DIP SOCKETS 
8 PIN .17 27 PIN .30 

14 PIN 20 NPN .35 
16 PIN 22 2BPN AO 
18 PIN 25 40 PIN 60 

TANTALUM CAPACITORS 
.22UF35V 5151.00 
.47UF35V 5191.00 
.68UF 35 V 5151.00 
1UF35V 5151.00 
2.2UF 20V 5 51 .00 
3.31_./F NV 4/51.00 
4.7UF 15V 5/91.00 
6.8UF35V 3/51.00 

IOUF 10V - 9 .40 

22UF 10V -4 .30 

15UF 16V 3101.00 
3OUF 6V 5151.00 
33UF20V 9 .60 
1000F 15V 9 -70 
150UF 15V 9 .95 

SANKEN 
AUDIO POWER AMPS 

Si 1010 G 10 WATTS .. S 7.50 
Si 1020 G 20 WATTS .. $11.00 
Si 1030 G 30 WATTS .$13.50 
Si 1050 G 50 WATTS .$25.00 

200 PRV 1A LASCR .95 

RS232 
CONNECTORS 

DB 25P male $3.25 
DB 25S female $4.25 
HOODS $1.50 

SILICON POWER RECTIFIERS 

PRV 1A 3A 12A 50A 125A 240A 

100 .06 .14 .35 .90 3.70 8.00 

200 07 .20 .40 1.30 4.25 12.00 

400 .09 .25 .65 1.50 6.50 15.00 

600 .11 .30 .80 2.00 8.50 18.00 

800 .15 .35 1.00 2.50 10.50 22.00 

1000 .20 .45 1.25 3.00 12.50 26.00 

IN4148(IN914) 15/$1.00 

.1 or .01 of 25V ceramic disc. caps. 
16/$1.00,100/55.00 

7 SEGMENT DISPLAYS 

FSC 8024 -4 digit 
C.C. 8' display .. 
END 503 C.C..5" 
DL- 704 -.3' C. C.. 

DL-707 C.A. .3-.... 4.75 
55.95 DL 747 C. A. .6' 
$ .85 HP3400.8'CA.... 01.95 
5 .85 H P3405.8' CC . . .. 61.95 

74LS SERIES 
-41500 
746502 
746503 
)41504 
]46505 
)41500 

22 

7x 

ói 
7465121L5167-- }) Itl C 
7465161 40 
7415162 -'.2 

7465146 -100 
7415164 -100 
7415155 - 135 
7415169- 175 

u1m -lm 
7465173- 90 
7415174-193 

1.51M-100 
7465101-250 
7415190 -135 
7419191-115 
7uSt0- .90 
)41510- .tl 

7465151 19 
7415153 -119 
741.5155 -119 

5155 -119 

27 

741522 - .25 
746526 - .35 
741527 - 5 
}4L529 4stl- 
)41su -- 

4153] - 35 
746535 - .35 

741540 - 
741542 - 55 
741547 75 

7á1551 

551 - xs 
x5 

76157: 
. : 

1l55)á 25 
)4l)ß - 46 
11593 - 66 
741565 - 1.15 
41 7595 - 

74652 - tl 
741592 - 90 
74652 
741596 - 90 

1510) - - 

165109 - K 
741511x- 
>6L511] - 45 

7 L5114 66 
-TL27] 

90 
1 

7415125 
1ä 

741n115 

96 
33 

-415166 .00 ulslä s 
741s133 . D 

7á1li2- Iéó 
7415196 - 1.03 
141_5197 - s6 
1415240 - 190 

ii5i6i tl 
7 

7 - 50 
415243 -I9G 

7415244 - 194 

;:1112:1P9 
741.5246 - 100 
7415257 - 90 
7415751- 90 
7415259.-1.50 
]41s2ee 
7465273 I]5 
7415279 .m 
741520 tl 
746520 tl 
)415293 50 

7441506 590 

7465367 BO 
)465706 90 

7á5n3 
150 

15375 95 
7415377 1.50 
7415360 50 
141.5393 1.2 

LINEAR CIRCUITS 
1M001 - .m LIMNS - A0 
LM3311701 - .ä 1M355 - 70 
11CV - .tl 191361 - 1.75 
]41C-.ä 1911 1.110 

3112 - SO 
1450 -.tl 191365 - tl 
4136 - .53 6M917 1.26 
3900 - .66 15150 - 7.23 
LM377-.37 15166.5- e 

0901 - 40 
1911310 - 195 
1.141tl0 - 175 
1MI1110 - 230 
114112 - 195 
C6759 - l.ä 
CÁ1019 - 196 

CA1070 - 1.50 
CA100 - 95 

114321 - 96 52 - CA1010 - IS 
194315 - I.ä 506 - 1]5 84Oe64 - 125 
6F366 - 1 26 1.10 99401 - 2.50 
11366 1.35 )0 - 95 10I90C - 1.90 

5612. - 1.2 >m - Ye N M 666 - I 5a 

114311 - A 
7w 

- 35 
L543111 - 1.10 - 45 

REGULATORS 
L1143171 ... .12.50 LM3056 1 .15 

LM337 $2.50 3404-12.158,246 SI 51 

0731C-5536 55.75 3401 5.8.8.t2.15 
79H08C.5VSt5A 56.95 I8 Pr24V 51 10 

723 . .9 .50 320105 5.75 
3201 5, 12 or 15V 11.10 LAS1412.12V3A 5395 

POSTAGE ADD 10% FOR ORDERS UNDER 520.00 
RATES ADD 5% FOR ORDERS BETWEEN 520.00 AND 550.00 

ADD 3% FOR ORDERS ABOVE 050.00 

TERMS.FOB CAMBRIDGE, MASS. SEND CHECK SEND 5.25 FOR OUR CATALOG 
OR MONEY ORDER. MINIMUM TELEPHONE. FEATURING TRANSISTORS S 

C.O.O. PURCHASE ORDER OR CHARGE 32000 RECTIFIERS. 145 HAMPSHIRE 
MINIMUM MAIL ORDER 55.00. ST.. CAMBRIDGE. MASS. cam 

SOLID STATE SALES 
P.O. BOX 74B 

SOMERVILLE, MASS. 02143 

TEL. 1617) 547 -7053 
WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 

TOLL FREE 1.800- 343 -5230 
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1. H8SCOOP 
2. 2918 S 7th St, Sheboygan 

WI 53081 
3. Henry E Fale, (414) 

452 -4172 
5. Special interests: Heathkit 

H -8 and H -89 computers. 

1. Fox Valley Crab -Apples 
2. Mathematics Department, 

University of Wiscon- 
sin- Oshkosh, Oshkosh 
WI 54901 

3. John Oman, (414) 
424 -1362 

5. Use of the Apple II in the 
classroom. 

1. MICRO 
2. 335 W Prospect St, 

Appleton WI 54911 
3. John Ensley, (414) 

731 -7183 
4. Yes 
5. Special interests: corn - 

puter networks, graphics, 
and educational uses. 

1. Mini 'Apples 
2. 13516 Grand Ave S, 

Burnsville MN 55337 
3. D Buchler, President, 

(612) 890 -5051 
4. Mini 'App'les Newsletter 
5. Apple II users group. 

Special interests: Pascal, 
education, personal, 
business, and industrial 
applications. 

1. XXX -11 
2. POB 2017, Fargo ND 

58107 
3. C R Corner, (218) 

233 -7894 
4. XXX -11 Newsletter 
5. Special interests: 

languages. 

Zips 60000 -70000 

1. Dental Computer 
Newsletter 

2. 1000 North Ave, 
Waukegan IL 60085 

3. E Neiburger, Editor, (312) 
244 -0292 

4. Monthly 
5. Special interests: 

Circle 118 on inquiry card. 



2716 (5V) $8.95 4116 200NS $3.50 2114L 300NS $3.75 

NEW! IT TALKS 
"FAST TALKERS S -100 

LOW DATA RATE S100 SPEECH BOARD 

5 

* UNLIMITED SPEECH POSSIBILITIES 
* S100 INTERFACE 
* USES TEXAS INSTRUMENT TMS 5200 V.S.P. 
* SOFTWARE.VOICE DATA ASSEMBLER 
* 32 WORD VOCABULARY INCLUDED 
* AUDIO AMP W /SPEAKER 
* ASSEMBLED AND TESTED 

NEW TECHNOLOGY SPEECH PROCESSOR 
ALLOWING UNLIMITED SPEECH POSSIBILITIES 
DELIVERY FROM STOCK 
TMS -5200 VOICE SYNTHESIS PROCESSOR 329 
Chip with Data Sheet $69.00 

"CONTROL TALKER II" 

* 110V 50/60 HZ 
* 32 INPUT LINES 

(TTL) 
* 32 10 AMP (50V) 

OUTPUT LINES 
* Z80 BASED 

SYSTEM 
* 8K PROM 

(SOCKET) 
* 1K RAM 
* VOICE OUTPUT 
* SINGLE BOARD 
* STEPPING MOTOR 

CONTROL (UP TO 8) 

Control Talker I I can be used to control stepping motors. 
relays, counters, etc., and support a variety of uses 
including robotics, telephone dialer, digital access. 
security, auto drilling, measuring, counting and virtually 
unlimited applications with added speech output to advise 
of status etc. Put one to 
work for you today! $550. 

Double Sided OUME DRIVES 
DATATRAK 8 

$540.00 OUR 
PRICE 

(Regularly) $808.00) 

CALIFORNIA 
COMPUTER SYSTEMS 

Order Our 
Number Price 
2032A 
32K 5145c MEM 45065 156000 
20328 
326 1.c OEM 30065 6+000 
2032C 
326 
2065C 

1,c MEM.200N5 64900 
20650 
646057747,¢ MEM 200NS 56900 
2116A 
MK Slanc MEM 45065 25700 
21168 
66 5141.c MEM 30065 261 00 

766 5ta1,c MEM 200r6 290 00 
2116s 
66 BD omv 6700 

2200. 
Mamlram. 11060 36600 
2.22A 
Floppy Controlla 32000 
27í0A 
4Pon S1m$ 1,0 27900 
27164 
5eneuP1,011,, 1.0 29000 
27200 
4.6p01 P.,Y10i 00 200 00 
29í0A 
Z80 CPU B0 23500 

APPLE BOS: 

Order Our 
Number Price 
71146 
126 Rom.PN S 6300 

Calends, CNcs Be 10300 
74406 
Pr/swammade T,mer 9000 
74706 
440 Convener 9700 
í490A 
GPM IEEE MS 23000 
í710A 
í1774l As7n<6 BO 72700 
77124 
57114, Sye,r, B° 75200 
77204 

nler ace 130 9900 
1 7720 1 

Cenlmmc Paallel Interlace 9900 
781113 
Á,067,1h0 Processor 
Mm Dssettn 32900 

I IC 
6.7I11menc Prsceasor 
*071 Ram 12900 

VOLTAGE 
REGULATORS 

Parla Case Price 
'7.05 1092 45 
'7L12 7092 45 
'8115 7092 45 
'9105 7097 65 
'911. 7092 65 
'9115 1092 65 
405P 10220 7 20 
'9726 10220 1 20 
'775P 70270 120 
7905P 10220 125 
911P 10220 725 
77í5P 10220 725 
' 050 703 150 
5176 103 750 
'8150 103 1 50 
4056 703 7 60 
4126 703 750 
'0156 103 160 
1090 7039 95 
1096 703 7 25 
3í7P 70220 195 
1776 103 295 
3236 703 5 50 
;37p 70220 240 
-316 103 380 
536 103 5 75 

CERAMIC DISC 
CAPACITORS 50V 

V6í441 I 25+ 100. 
4761 07 06 04 
1001 07 00 04 

2291 07 06 04 
3391 0, O6 04 
3961 07 06 04 
4701 07 06 I14 

06 04 
06 04 
06 04 
06 04 
06 04 

6801 
woof 
15001 
22001 

27001 
33001 

47001 
001m1 
0022mí 
0033mí 
0047mí 
017,1 
022mí 
0337,1 
0477,1 
+ml 

07 
07 
m 
07 
07 
07 
07 
07 
07 
07 
07 
07 
10 

10 

04 
04 
04 

04 
06 
OC 

07 
10 

DIODES 
Switching 

1N914 124100 
161116 1217 00 

SOLID DIPPED TANTALUM 
CAPACITORS 20 

Velue Volts 1+ 25+ 100+ 
1ml 35v 35 30 26 

.157111 35v 35 30 26 
227,r 25v 35 30 26 
33mr 35v 35 30 26 
47m1 35v 35 30 26 
O&M 35v 35 30 26 
Intl 35v 35 30 26 

57,1 35. 45 39 33 
227,1 35v 45 39 33 
3 3rn1 35v 50 42 36 
4 7011 25. 50 42 36 
4 77,1 35. 85 58 44 
6 (fml 35v 65 56 .44 
IOmI 25v 95 72 e1 
107,1 350 1.19 100 .64 
t5m1 25v 130 109 92 
227,1 254 130 109 92 
33m1 25v 135 I 12 95 
47m1 25v 155 129 105 
100m1 6v 295 248 206 

ZEN ER 
DIODES 

I,.VIT 
Fade Pries 
11452318 20 
1652398 20 
16152428 20 
17452458 20 
161524110 20 
IN5250B 20 

íN52529 
20 

N5255B 20 

1WT 
764733A 
íN4739* 
í64742A 
1647446 
1N4746Á 
164747* 
64749A 

RECTIFIERS 
11A) 

100 + 
IN4001 72100 07 
I94002 12100 07 

07 
07 
08 
38 

,400; 10100 06 

CRYSTALS 
10e610 Includes 

I*SRUeney 
N Mí21 

Perla Price 
SOI 575 
571 6137 5 75 
502 5 75 
502.1576 5 75 
SY3.579 5.75 
574 450 
SY5068 450 
676 4 50 
578 144 450 
578 4 50 
5s'10 30 
5712 450 
SY1431616 450 
SY15 150 
5518 450 
577a432 450 

SOCKETS 
LOPROFILE SOLDER TIN 

Pane 1+ 25+ 100+ 
S6LT 
51417 
Sr6LT 
SrBLT 
520LT 
S22LT 
5241.1 

52BLT 
,4017 

11 
71 16 

71 18 
26 22 
37 26 
33 28 
35 29 

41 34 

53 47 

06 

16 

20 
22 
24 
28 
40 

WIREWRAP SOLDER TIN 
Pent 1+ 25+ 100+ 
,@WT 37 `3 30 
,14 WT 48 43 39 
S6w7 53 48 03 
S,BWT 61 55 50 
S20WT 65 77 69 
'.22W1 69 80 72 
`.24941 56 86 77 

500W7 122 I II 99 
'.40047 1 75 1 57 7 40 

WIREWRAP GOLD 
Parta 1. 25 100 
,n1YG 54 49 44 

,14WG 71 69 62 
S16WG 83 15 68 
SitlWG 103 90 Bt 
'201510 124 I I1 99 
't2219G 135 122 110 
9241NG 140 176 113 

'/1 WT & '/r WT CARBON FILM 
5% RESISTORS 

10 

12 
13 
15 
16 
10 

20 
22 
24 
2/ 
30 
33 
38 

39 
43 
0 
51 
56 
62 
68 
75 

82 
91 

100 
110 
190 
130 

150 
160 

200 
ltl0 

210 
240 
270 

33300 0 
360 
390 
430 
470 
510 
560 
620 
680 
750 
820 
910 

16 1 1 
1'6 
IK 
156 
I 60 
1 86 
214 

226 
246 
210 
36 
336 
3 66 
3.96 
4.36 
1.70 
5 IK 
5 6K 
6 20 
680 
7 50 
6.20 
9 IK 

106 
116 
126 
136 
156 
166 
186 
206 
226 
246 
276 
300 
336 
366 
390 
430 
410 
510 
566 
626 
686 
750 
820 
916 

1000 
1106 
1206 
1306 
1506 
1806 
160K 
2006 
2206 
2406 
2706 
3006 
3300 
3600 
3900 
4300 
4706 
5106 
5606 
6206 
6800 
7506 
8200 
9106 

1M 
1.íM 
12M 
1.3M 
1.56 
1.664 
IBM 
2M 
22M 
7461 
27M 
3M 
3 3M 
36M 
3.9M 
Á3M 
47M 
5 1M 
56M 

MINIMUM ORDER PER TYPE: 
5 pcs -any qty 5 pack @ 5.25 

MINIMUM ORDER PER TYPE: 
100 pcs 

Price Per 100 Pk: 
OTT '/.WT ' /.WT 
100 u» 
7000 440 

5.000 440 

10.000 013 

St 70 
I 5D 
1 30 
1 10 

01.80 
160 
1 40 
120 

POLYESTER 
CAPACITORS 
+ & - 10 °/P 

TOLERANCE 50V 
Velue 1+ 25+ 100+ 
0p1m 
0012m1 
0015m1 
001Bm1 
0022m1 
0027m1 
0033m1 
0039m1 
0047m1 
0056m1 
0068m1 
0082m1 
01m1 
012m1 
015m1 
016mr 
022m1 
o27m1 
033m1 
036m1 
0477,1 
056m1 
06Bm1 
082m1 
ml 

12m1 
15m1 
IBmr 
22m1 
27m1 
33m1 
Mall 

13 II 08 
13 II 06 
13 II 08 
3 II 08 

13 11 08 
U II 08 
13 II 08 
13 II 08 
13 II 08 
13 11 .08 
13 11 08 
13 11 OB 
13 11 08 
13 11 Oa 
13 .11 08 
14 12 09 
14 
14 12 09 
14 12 .00 

15 .13 .10 
.15 03 10 
.16 .13 10 
17 14 II 
17 14 11 

18 15 12 
20 .17 14 

.22 .18 .15 

.24 .20 .16 
26 .22 .17 
.30 .25 .TO 

33 .26 23 
37 31 25 
40 34 30 

TRANSISTORS 
2522198 
2N2222A 
2N2905A 
2N2901A 
2142369A 
2113904 
2113906 
P112222A 
PN2901A 

S 35 
25 
30 
25 
25 
2e 
20 
19 

19 

74 

Pert a Price 
741500 32 
741501 32 
141.502 32 

'41503 32 
740504 32 
741505 32 
741508 32 
741509 .ly 
711510 38 
741511 36 
741.512 39 
741513 32 
741514 65 
711515 35 
141520 32 
711521 36 
74L522 36 
74L526 35 
741527 39 
741528 37 
740530 36 
741532 40 
741537 38 
111536 35 
74L540 30 
741542 95 
741547 1 15 

74L548 1 15 

741551 32 
741554 38 
711555 34 
740573 19 
741574 49 
74L575 63 
741.576 55 
741583 95 
741585 1 25 
741586 .55 
741590 79 

741.592 75 
741593 75 
741595 .99 
7415107 50 
7415109 50 
7415112 52 
)4L5113 52 
7415114 52 
7415123 105 
7415125 10 
7415126 70 
7415132 95 
1415138 53 
7415138 85 
7415139 85 
7415148 115 
7405151 79 

LS 

7415152 19 
7415153 79 
74L5154 205 
1415157 

I 

15 

7415156 15 

7415160 85 
7415181 85 
74L5162 85 
7410183 95 
7115164 110 
7115165 1 10 

7415186 2 55 
7415170 190 
7415173 1 35 
7415774 I 25 
7415175 95 
I405181 235 
7406190 1 15 
7415191 1.15 
7415192 115 
7405193 715 
741.5194 115 
7415195 115 
7415196 99 
1415197 99 
7115221 95 
74L5240 1 05 
7415241 105 
7405242 I 45 
7405243 7.15 
7415244 1 05 
74L5245 215 
7415251 129 
7405253 99 
7415255 99 
7415257 I 15 

7415258 115 
7405260 95 
7405261 2 49 
7415266 65 
14L5273 165 
74L5263 1 05 
7415365 85 
7405366 85 
7416367 65 
74053613 85 
7405373 765 
74L5374 I 45 
7415375 99 
7405377 1 15 

7405386 59 
1415390 175 
1405393 175 
61L595 1 35 
81L596 I 35 
810597 135 
811598 1 35 

4000 
CMOS 

B 

SENTES 
ONLY 

Pen t Price 

4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4078 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4021 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 

4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4060 
4066 
4066 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
401a 
4081 
4082 
4093 
4503 

4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4526 
4527 
4528 

I 15 

45 
45 
35 
35 
50 
85 
75 
55 

105 

55 
I IC 
1 70 

75 
35 
85 
35 

145 
50 
75 

115 
50 

2 55 
99 
15 

7 15 

95 
1 15 

1 35 
99 
50 
50 

0 
I 10 

85 
I 39 

39 
35 
35 
39 
39 
39 
39 
39 

1 15 

39 
35 
35 
35 

é5 
2 95 

89 
89 

1 10 
2 55 
2 55 
125 
1 25 

55 
1 25 

65 
1 65 

15 

SERIAL PORT CARD 
WITH 4 PORTS $289 
WITH 2 PORTS $260 

MIN ORDER: $10.00 SHIPPING: ADD $2.00 MASTERCARD AND 
GA RESIDENTS ADD 3% SALES TAX VISA WELCOME 

MAIL ORDERS:SOUTHERN SEMICONDUCTORS INC. 
BOX 986 
LAWRENCEVILLE, GA. 30246 PHONE ORDERS. 

OEM AND INSTITUTIONAL INQUIRIES INVITED (404) 963 -3699 
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E TREPRE EURS 
EEDEDMORE THAN EVER IN THE MICRO- 
COMPUTER INDUSTRY. 

Tr., shrrtage of nowledgeahie i lealers/dlstrtbutors is the 1 problem of microcomputer 
nlanut adorers Over 300 new systems houses will go into business this year but the number 
Calls short of the 1200 needed n ise,timated that the nationwide shortage of consultants will be 
vi!! 3t10(1 by 1981 The HOW I Cr manuals by Essex Publishing are your best guide to start 
participating in the continued mil IOC om pater boom 

HOW TO START YOUR OWN SYSTEMS HOUSE 
hth edition March 1980 

Wrin,n by the founder of a successful systems house. this 
i.e t- tilled 220 -page manual covers virtually all aspects of 

wing and operating a small systems company It is abundant 
" e W th useful, real -life samples contracts proposals. agreements *[ 7 and a complete business plan are included in full. and may be 

5I 1L used immediately by the reader 

. Proven. field- tested solutions to the many problems facing the 

N . small systems house are presented 
I rum the contents 

New Generation of Systems Houses The SBC Marketplace 
Marketing Strategies Vertical Markets 8 IAPs Competitive 

Position/Plans of Malor Vendors Market Segment Selection 8 
1- valuation ation Selection of Equipment 8 Manufacturer Make or 
Boy Decision Becoming a Distributor Getting Your 
Advertising Dollars Worth Your Salesmen Where to Find 
d hens Product Pricing The Selling Cycle Handling the 12 
Most Frequent Objections Raised by Prospects Financing for 
tltr Customer Leasing Questions You Will Have to Answer 

536. No 10 [ferule the Prospect Buys Producing the System Installation, 
Art eptance. Collection Documentation Solutions to the 

Service fruhlem F'rvti.rcling yarn Product Should YOU Start Now? How to Write a Good 
BusmiSS Plan Raising Capital 

$28. 

IThq. 

HOW TO BECOME A SUCCESSFUL COMPUTER 
CONSULTANT 
by I she Nelson. 2nd revised edition. Jan 1981 
Independent consultants are becoming a vitally important factor 
in rho.. . microcomputer field. filling the gap between the computer 
vend. as and commercial/industrial users The rewards of the 
r oiisiiltant can be high freedom more satisfying work and 
i hiuhled or tripled income. HOW TO BECOME A SUCCESSFUL 
COMPUTER CONSULTANT provides comprehensive back - 

gri,und information and step -by -step directions for those 
Interested to explore this lucrative held 

E suibhshed consulting markets How to get started Itemized 
startup costs Are you qualified? Beginning on a part -time 
basis The Marketing Kit Should you advertise? Five 
marketing lips Getting free publicity How much to charge 

When do you need a contract? Sample proposals Which 
lobs should be declined Future markets The way to real big 

pitfalls How consultants' associations can help you The National 
How others did it real- Idesample cases and much more. 

HOW TO BECOME 
A SUCCESSFUL 

COMPUTER 
CONSULTANT 

.,UWENELSON 

E8BE* PUBLISHING 

No. 16 

money Avoiding the legal 
rir :,t Computer Consultant. 

ii FREE -LANCE SOFTWARE MARKETING 3rd edition, June 1980 
Willing and selling computer programs as an independent is a 

E KIT -IA MI hmilieSS where you can get started quickly. with little capital 
St WIw. RI'. ,ovr-slment you can do it full time or part time the potential 

pruhts are almost limitless Since the demand for computer 
1I.1IZIsI'.II\(, -.iillware of all kinds is growing at an explosive rate. the 

i undihons for the small entrepreneur are outstanding 

n 11,i nn I 

I his manual will show you how to sell your own computer programs 
using these proven techniques direct to industries through 
i i,ii. ilting firms through manufacturers of computer hardware 

in hook form mail order through computer stores It will 
shi iw you how to profitably sell and license all types of software 
raugntg from sophisticated analytical programs selling for thou- 

i. i ti L i. i k i l o t i t Ii x a sands of dollars. down to simple accounting routines and games 
Bur personal computers 
The hook will guide you step by step through the process of 

S30. No. 32 marketing. advertising. negotiating a contract. installing software. 
training users and providing m;unbriance arid support It also contains sample software contracts 
that have peen used in ai:lual soh ware transactions Also included are tips on how to negotiate 
with a large corporation ways it avoiding personal liability. techniques for obtaining free computer 
time and hints on how tri run a hie -lance software business while holding a full -time lob 

r 

L 

ESSEX PUBLISHING CO. new 
Illuiiniheld Avoniu i:uilwill. N J 07006 

,r,ev order I U S SI VISA or Master Cnarrye Publisher pays :rii 
.r hayi add St 00 err bock For An Ma,l srpwny add 5250 per book in 

.reca St2 00 per honk elsewhere N J residents add 5 °. salis ta. 
'w. rnr town CnPdit caid n 4th riass r7iiPS a, 

Name 

Address 

i qty _ 
_ 
-- State Zip 

.url a Exp _ 
I .r taster shrnment nn i reihi i .ar orders call 12011 783 -6940 between 9 and 5 Eastern time. 
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5. We have an ABBS 
(Apple Bulletin Board 
System) on (402) 
423 -8086. 

1. Compusers 
2. POB 2064, Hastings NE 

68901 
3. Rocky Friend, President; 

or Dorothy Friend, 
Secretary 

4. Compusers 
5. We have a number of 

different makes of micro- 
computers and are in- 
terested in all subjects 
concerning computer use. 

Zips 70000 -80000 

1. 99. 4 Home Computer 
Users Group 

2. POB 95148, Oklahoma 
City OK 73143 

3. Charles LaFara, (405) 
787 -8521 

4. Monthly newsletter 
5. We have a program ex- 

change and are looking 
for more information on 
TI BASIC. 

I. The Tulsa Computer 
Society 

2. POB 1133, Tulsa OK 
74101 

3. Mike Parr, (918) 
492 -8292 

4. 1/0 Port 
5. Everything! 

1. Theatre Computer Users 
Group 

2. 104 N St Mary, Dallas 
TX 75214 

3. Mike Firth, (214) 
827 -7734 

4. TCUG Notes 
5. Special interests: the use 

of computers in live 
drama. 

1 FWAUG (Fort Worth 
Apple Users Group) 

2. 1401 Hillcrest Dr, Arling- 
ton TX 76010 

3. Lee Meador, (817) 
461 -1981 

4. FWAUG Newsletter 
5. Apple hardware and soft- 

ware. 
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APPLE II Computer - 
now with genuine 
upper /lower case 

We used to think the sophistication of the Apple II/ 
PLUS could not be improved upon. With increasing 
availability of business software capital letters on the 
screen are not sufficient. Especially for wordprocessing 
and the PASCAL editor the lack of lower case was 
disturbing. 

After searching for a better solution we developed 
a new keyboard -encoder to implement upper and lower 
case in the keyboard and on the screen. 

typewriter mode or ALPHA-LOCK mode operation 
all keys with AUTOREPEAT 
four character sets including 
FULL ASC I1, and EUROPEAN sets 
no soldering, no wiring 
simply replace the plug -in 
encoder -board 

Fix your system today, so tomorrow you're not stuck 
with just capital letters. 

Ask your Apple dealer for the new keyboard- encoder 
from BASIS. For $ 125,00 you save time and get a 

new clear screen. 

BLISIS 
INCORPORATED tJ 

Apple II is the registered trademark of apple computer, inc. 

BASIS, Inc., P. O. Box 2029, Los Gatos, CA 95030 



Clubs and Newsletters 
1. Club 1802 
2. POB 985, Dickinson TX 

77539 
3. John L Hubisz, (713) 

938 -4098 
4. Newsletter 
5. Our activities are for 

beginners in microcom- 
puting. We use ELFs and 
other 1802 -based boards 
that employ simple con- 
trols. 

1. High Plains TRS -80 Users 
Group 

2. POB 30545, Amarillo TX 
79120 

3. Tom Whittenburg, (806) 
374 -9711 

1. Permian Basin Amateur 
Computer Group 

2. c/o Ector School District, 
POB 3912, Odessa TX 
79760 

3. John Rabenaldt, (915) 
697 -4607 (after 6 PM) or 
(915) 332 -9151 (9 AM to 
5 PM) 

5. Special interests: Selectric 
interfaces, color displays, 

MECA tape, and Altair 
8800 systems. 

1. Apple it 
2. 415 E 43rd, Odessa TX 

79762 
3. Larry Brown 
5. Apple II microcomputers. 

1. Permian Basin TRS-80 
Users Group 

2. Rt #4, POB 1455, Odessa 
TX 79763 

3. Allan D Emert, (915) 
381 -3138 

3. TRS -80 Model I. 

9 

ó 

* * * WRITE OR CALL FOR FREE CATALOGUE 
CALIFORNIA COMPUTER SYSTEMS HIGH IN QU.11rr) b. tl\ IN MKT 

/80 t I t .1 Nlhi. ,yitl, ,n, serial port; 12 slot S -100 mainframe, disk controller, 64K 
Dynamic Ram l l' 11 2 2 51,645. 
Interfaced (0 2 ' Iuig,ut 8 single sided, double density drives mounted in our own. 
beautiful NIA \ It( )\ ,%Atli p.,wer supply and fan S1,250. 
A r omplete ti 100 system for under $3,000. THE BEST BUY ON THE MARKET. 

IMS 5000 and 8000 Systems 
Outstanding long term reliability and performance. 'these systems feature a Z80A CPU, 
fs 11)0 bus double density drives (either single or double sided), DMA disk controller, 
(AK RAM _.. eii,,l A I parallel port. Prices include the very finest implementation of 
( l' NI" available in the entire industry. Hard disk and multi user software options. 
I )esk top or desk enclosed. 5000 DT with dual, single sided mini drives.. $3,225. 

8000 DT with dual single sided 8" drives $4,755. 

l'ER SCI- III! F 1m, .1. \'1) r,IUFFN OF DRIVES! 
Model 29913: I /mil headed drives, total 3.2 MB unformatted $2,300. 
Model 277: I )ual 8 in, h drives, voice coil positioned, IBM compatible, 1600 K BYTES 

per ill iv, unformatted 51,210. 
limlinr, ahint t and p.',, ,r ler either 277 or 299 .... .... ... S 300. 

DRIVES 
The MAX BOX: Manilla. Lured by ¡olio V. Owens Associates. 8' dual drive cabinet 
,mplete ,.,th power ,ut'i'le & tan. Will holdQumes,Shugarts or Siemens Excellent 

,'e,ign and engineer mg S 325. 
With 2 Shugart 800R (It iv,. 51,250. With 2 QUME Double sided drives S1,650. 

MPI BSI S2o5. 1152 $365. B92 $500. Shugart S 450. 

HAZELTINF.1500 S925. 
1510 S1,030- 

AMPEX 1)IAI O( a II: 80 CRT á950. 

IMS MEMORY 16 K static $350. 
32 K static $650. 
64 K Dynamic with parity. $755. 

Remnvable fcyh.'Aid 2 page memory. TEI MAINFRAMES, S -100 
(.1 optional). blo.I. transmit. 12 slot, table top 

22 slot, table top 
Rack mounts, add 
50 Hz. 220 volts. add 

CENTRONICS 737 
',fine as 1R', 80 \lodel I\' 
Apple ,erial p,o.,llrl mh i1,0.. 

I PION MX80I3 

5780. 

5195. 

$500. 
$670. 

S 50. 
S 50. 

TELEVIDEO CRTs 
$550. 912 .$780. 420 5850. 950..$1,050. 

0 WE EXPORT: Overseas Ca lers: TWX 710 588 2844 
Phone 212 448 -6298 or Cable: OWENSASSOC 

',FE OUR :1D FOR NI AV PRODUCTS ON PAGE 18 

JOHN D. OWENS 
Associates, Inc. 
12 Schubert Street 

Staten Island, New York 10305 
212 448 -6283 212 448 -2913 212 448 -6298 
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Zips 80000 -90000 

1. Denver Amateur Com- 
puter Society 

2. POB 1235, Englewood 
CO 80150 

3. Larry Costa, (303) 
428 -2929 

4. INTERRUPT 
5. We are a broad -interest 

club. 

1. Southern Colorado Corn - 
puter Club 

2. Computer Shack, 1635 S 
Prairie, Pueblo CO 81005 

3. Tom Thomas, (303) 
564 -3545 

4. Monthly newsletter 

1. Utah Computer Associa- 
tion 

2. 378 E 9800 S, Sandy UT 
84070 

3. Lawrence N Barney, 
(801) 571-9661 

4. UCA Bits 
5. Special interests: ad- 

vanced software, hard- 
ware, CP /M, and Pascal. 

1. SNPCS (Southern 
Nevada Personal -Com- 
puting Society) 

2. 1405 Lucilee St, Las 
Vegas NV 89101 

3. Cy or Edna Wells, (702) 
642 -0212 

4. Hard Copy 
5. Both hardware and soft- 

ware; exchange of infor- 
mation and experience; 
and guidance and en- 
couragement for new 
hobbyists. We participate 
in fairs and exhibitions. 

Zips 90000 -99999 

I. Poly 88/8813 Users 
Group 

2. 13022 Psomas Way, Los 
Angeles CA 90009 

3. Pat or Roger Lewis 
4. Poly 88/8813 Users 

Group Newsletter 
5. Software exchange. 

1. LA Apple Users Group 
2. 9513 Hindry PI, Los 

Angeles CA 90045 
3. Philip A Wasson, (213) 

649 -1428 



1. The San Fernando Valley 
6502 Users Club 

2. 3816 Albright Ave, Los 
Angeles CA 90066 

3. Larry Goga, (213) 
398 -6086 

5. This club is open to all 
owners of 6502 -based 
computers including 
KIM, SYM, and AIM. 
PET and Apple owners 
are also welcome. 

1. SuperLetter 
2. Abrams Creative Ser- 

vices, 369 S Crescent Dr, 
Beverly Hills CA 90212 

3. (213) 277 -1588 
5. Newsletter for SuperBrain 

users. 

1. OSI Users Independent 
2. 6061 Lime Ave #2, Long 

Beach CA 90805 
3. Charles Curley, (213) 

422 -3673 
4. OSI Users Independent 

Newsletter 
5. OSI computers and soft- 

ware. 

1. ELF of the Valley 
2. 2670 Calle Abedul, Thou- 

sand Oaks CA 91360 
3. Richard Cox, (805) 

492 -4128 
5. RCA 1802 microcom- 

puters. 

1. Compucolor /Intecolor 
Users Group 

2. 5250 Van Nuys Blvd, 
Van Nuys CA 91401 

3. Stan Pro, (213) 788 -8850 
4. Bulletin 
5. We are an international 

group of color- computer 
users, with over 1000 
programs in our library. 

1. The Cursor Group 
2. POB 266, North 

Hollywood CA 91603 
4. The Cursor 
5. User group of the Bally 

Arcade. 

1. ET -3400 Users Group 
2. 11231 Oak St, El Monte 

CA 91731 
3. Charles Van Dyke, (213) 

443 -2237; CompuServe 
acct 70250,413 

1. San Diego Heath User's 
Group 

2. 12202 Kingsford Ct, El 
Cajon CA 92021 

3. Jim Quinn, President, 
(714) 561 -2540; Cliff 
Dudley, Secretary, (714) 
697 -8796 

4. Coming soon 
5. Special interests: the ex- 

change of ideas, informa- 
tion, and assisting Heath 
computer users. 

1. CIE (Computer Informa- 

tion Exchange) 
2. POB 158, San Luis Rey 

CA 92068 
3. Bill McLaughlin, (714) 

7574849 
4. CIE People's Software 

News 
5. Special interests: TRS -80. 

1. Apple for the Teacher 
2. 9525 Lucerne St, Ventura 

CA 93004 
3. David Miller, Editor, 

4. 

5. 

(805) 647 -1063; Ted 
Perry, President, (916) 
961 -7776 
Apple Educators' 
Newsletter 
Education using Apple II 
microcomputers. 

1. International Apple Core 
2. POB 976, Daly City CA 

94017 
3. Ken Silverman, (415) 

878 -5382 
4. The Apple Orchard 

* * * TELETYPE MODEL 43 INVENTORY SALE * * * 
TELETYPE 

Model 4320 AAA S 885. 
220V. model with transformer installed 
inside cabinet $ 985. 
Model 43ASR, 8 level, 1" tape $2,595. 
Limited supply of Model 45 available. 

TELEBUFFER 43 ASR $945. 
Circuit card designed for internal instal- 
lation in the Model 43 Teletype. 
Changes the 43 into a buffered send/ 
receive device, enabling it to function as 
a Telex without paper tape. Provides 
from 4K to 16K bytes of internal mem- 
ory for storage of message. Contents of 
memory may be edited and manipulated 
in preparation for transmission. Options 
include forms control and answer back. 

IBM 3101 CRT Model 10 $1,195. 
Model 20 $1,395. 

Selectric -like, detached keyboard. 9x16 
dot matrix. Maintenance contract from 
IBM only $70 per year 

GRAPHICS SOFTWARE 
On line, real time, for the M9900 to 
drive the Microangelo. For use in design 
of PC board masks, IC masks and other 
applications $1,000. 

CORVUS HARD DRIVES 
We are the S -100 CORVUS dealer in the 
New York area. 
MODEL 11, Hard Disk System . $4,820. 
Mirror Backup System $ 715. 

TARBELL 
Double density controller $420. 
Cables $ 40. 
Complete TARBELL Product Line 
Available. 

UPGRADE DEC LA 35/36.... $750. 
Increases baud rate to 1200. Micropro- 
cessor controlled. Many options avail- 
able. Enthusiastic user response. Long- 
term reliability. From DataSouth. 

ti 

F 

ITHACA INTERSYSTEMS 
Full S -100 IEEE Compatibility! Full 24 
address bits. DMA disk controller. SYS- 
TEM 2A includes 20 slot mainframe 
with front panel, 64K Dynamic RAM. 
Z80 CPU, 4 MHZ, extended addressing 
capability. 4 parallel, 2 serial I/O floppy 
controller. Our discounted price, $3,415. 

Communications Software from 
from Hawkeye Grafix 

Enables communications from a micro 
to a terminal or to another micro, mini 
or maxi computer. 
Object Code $75. Source Code $250. 

MARINCHIP SYSTEMS M9900 
Elegant 16 hit CPU, S -100 compatible, 
multi user, multi processor operating 
system. BASIC, FORTH, META, PAS - 
CAI., Word processor, text editor. 
CPU kit and software package . $ 550. 
Assembled $ 700. 
Complete system, 64KB, 
two drives $4,995. 

MICROANGELO $2,280. 
High resolution graphics system. 15 ", 
22MHZ, green phospher screen, 72 key 
keyboard; includes complete cabling 
and software. From SCION. 
S -100 Graphics card $ 960. 

3M SCOTCHH' Diskettes 5 
BOXES 

1 BOX Price 
often per box 

Mode1740,8" single sided, 
single density.. $29.00 $26.50 

Model 741,8" single sided, 
double density . 38.00 35.00 

Model 743,8" double sided 
double density . 46.50 42.50 

Mode1744, 5 1/4 " soft sectored single sided, 
single density .. 29.00 26.50 

CAT from NOVATION 
Originate /Answer back $175. 
CAT -D $185. 
Connects directly to telephone line with 
a plug -in jack. Eliminates need for 
acoustic coupler. 
AUTO -CAT $240. 

WE OFFER A FULL RANGE OF EXPERT CONSULTING SERVICES 

JOHN D. OWENS 
Associates, Inc. 

SEE OUR AD ON FACING PAGE 
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Clubs and Newsletters 
5. Apple hardware and soft- 

ware. 

1. Homebrew Computer 
Club 

2. POB 626, Mountain View 
CA 94042 

3. Robert Reiling, (415) 
967 -6754 

4. Homebrew Computer 
Club Newsletter 

5. Information exchange on 
all systems. 

1. Proteus 
2. 1690 Woodside Rd, 219, 

Redwood City CA 94061 

1. FORTH Interest Group 
2. POB 1105, San Carlos 

CA 94070 
3. Roy Marteus, (415) 

962 -8653 
4. FORTH Dimensions 
5. The FORTH language. 

1. San Francisco Apple Core 
2. 1515 Sloat Blvd, Suite 2, 

San Francisco CA 94132 
3. Randy Fields, (415) 

775 -7965 
4. Cider Press 
5. Apple computers. 

1. CUssP 
2. POB 784, Palo Alto CA 

94302 
3. Dave Dameron, Editor 
4. CUssP Newsletter 
5. Cromemco computers 

and systems. 

1. INSUA (International 
North Star User's 
Association) 

2. POB 1318, Antioch CA 
94509 

3. William Banaghan 
4. The Compass 
5. For North Star computer 

users. 

1. Arcadian 
2. 3626 Morrie Dr, San Jose 

CA 95127 
3. R Fabris, (408) 742 -6048 

(8 AM to 4 PM) or (408) 
258 -4586 (6 to 10 PM) 

5. For the Bally /AstroVision 
Arcade. 

1. CUE (Computer -Using 
Educators) 

2. Independence High 
School, 1776 Education 
Park Dr, San Jose CA 
95133 

3. Don McKell, (408) 
926 -7378 

4. Bimonthly newsletter 
5. Computers in education. 

1. Pascal /Z Users Group 
2. 7962 Center Pky, 

Sacramento CA 95823 
5. The purpose of our 

group is to encourage the 
use of Pascal. 

1. 68XX(X) User Group 
2. POB 18081, San Jose CA 

95158 
3. Ray Boaz, (408) 269 -9522 
5. All 68XX(X) microcom- 

puters and related hard- 
ware and software. 

1. SYM -1 Users Group 
2. POB 315, Chico CA 

95927 

3. H R Luxenburg, (916) 
895 -8751 

4. SYM -Physis 
5. Graphics, voice, music, 

word processing, and in- 
tercomputer communica- 
tions for the SYM -1. 

1. Group /380 
2. POB 1131, Mt Shasta CA 

96067 
3. Mokurai Cherlin 
4. Group /380 News 
5. IBM 370 -compatible 

microcomputers. 

1. The Aloha Computer 
Club 

2. POB 4470, Kailua HI 
96734 

3. Roger Wickenden, Presi- 
dent, (808) 262 -4673 

4. The Debugga 
5. Anything to do with 

microcomputers. 

1. Z80 Microfans -A 
Sorcerer Users Group 

2. POB 12504, Portland OR 
97212 

3. C Douglas Auburg, 
Editor, (206) 694 -7769, 
evenings 

4. Z80 Microfans Newsletter 
5. Special interests: sharing 

problems, tips, and solu- 
tions in the use of the Ex- 
idy Sorcerer. 

1. Portland Computer 
Society Inc 

2. POB 17371, Portland OR 
97217 

3. Neal J Bonome, (503) 
654 -5932 

4. Portland Computer 
Society Newsletter 

5. Information exchange for 

all types of microcom- 
puters. 

1. Salem Area Computer 
Club 

2. POB 7715, Salem OR 
97303 

3. Kenneth Ernst, (503) 
393 -1173 

4. SACC Newsletter 
5. Users groups: Apple, 

TRS -80, PET, and 
VisiCalc. 

1. Home Computers 
2. POB 616, Silverton OR 

97381 
5. General information on 

personal computers. 

1. Atari Computer En- 
thusiasts 

2. 3662 Vine Maple Dr, 
Eugene OR 97405 

3. M R Dunn, Editor, 
4. A.C.E. Newsletter 
5. This group is dedicated 

to the use of Atari 
microcomputers. 

1. Hex Users Group 
2. 36012 Military Rd S, 

Auburn WA 98002 
3. Charles Worstell, (206) 

927 -6038 
4. Newsletter on an ir- 

regular basis 
5. Special interests: 6800 

and 6809 small systems. 

1. PN HUG (Pacific North- 
west Heath Users Group) 

2. c/o POB 993, Bellevue 
WA 98009 

3. Jan N Johnsen, (206) 
464 -5666 

VAK4 16K STATIC RAM BOARD 
Designed specifically for use with the AIM -65, SYM -1, and KIM -1 microcomputers 
Two separately addressable 8K- blocks with write protect. 
Designed for use with the VAK -1 or KIM -4 motherboards 
Has provisions for mounting regulators for use with an unregulated power supply 
Made with 1st quality 2114 static ram chips 
All IC's are socketed 
Completely assembled, burned -in, and tested 

We manufacture a complete line of high quality expansion boards. Use reader service 
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

'Product of MOS Technology 

VAK4 DUAL 8KRAM $3-70:00$325.00 plus shipping 

VAK -2 8KRAM (1/2 populated) $239.00 

Special thru 4/30/81 
VAK for $299.00 
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RNB ENTERPRISES 
I N C O R P O R A T E D 

2951 W. Fairmount Avenue Phoenix, AZ 85017 (602) 265 -7564 
Please note new address 
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' phis 
printer 

costs less 
than $450. 
Beat that... 
if you can. 

Epson. 
This is the Epson MX -70. The lowest priced dot 
matrix printer you can buy. Now, that in itself 
should make it very attractive to a lot of people. 
But you ain't heard the half of it. 

To begin with, the MX -70 has a lot more in 
common with our now- famous MX -80 than just 
the name. Like unequalled Epson reliability. 
And technological breakthroughs like the 
world's first disposable print head. But frankly, 
the MX -80 packs a lot more power than some 
people need. So we built the 
MX -70 to be a no -frills print- 
er. At a no- frills price. 

But the MX -70 is still a great 
little printer. We give you 
80 CPS unidirectional print- 
ing. Top -of -form recognition. 
Programmable line feed and 
form lengths. Plain paper 
printing. An easy -to -read 5x7 
matrix. Self test. And an 
adjustable tractor feed. 

That's what you'd expect 

Circle 123 on inquiry card. 

from a basic little printer. But here's something 
you wouldn't expect: the finest graphics package 
on the market today. Free. 

We call it GRAFTRAX II. And it means 480 dots 
across the page, resolution to 60 dots per inch, 
and a graphic image free of the jitter and overlap 
that plagues other printers. You get cleaner grays 
and finer point resolution. 

So now you've got a choice. You want more 
power and extra functions, you buy the MX -80. 

You want a basic little printer 
that prints, and keeps on 
printing, you buy the MX -70. 
They're both at your dealer 
now. 

But at this price, you'd bet- 
ter hurry. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard Torrance, California 90505 (213) 378 -2220 
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Clubs and Newsletters 
4. Newsletter published 

every other month 
5. Special interests: Heath 

H -8 and H -89 microcom- 
puters. 

1. NW PET Users Group 
2. 2565 Dexter N #203, 

Seattle WA 98109 
3. Richard Ball, (206) 

284 -9417 
4. Newsletter 
5. PET users group. 

1. Apple Puget Sound Pro- 
gram Library Exchange 

2. 304 Maine Ave S, Suite 
300, Renton WA 98055 

3. Dick Hubert, (206) 
271 -4514 

4. Call -A.P.P.L.E. 
5. Everything related to the 

Apple II. 

1. SPOHUG (Spokane 
Heath Users Group) 

2. RFD #1, Box 676, 
Spokane WA 99204 

3. Charles K Ballinger, 
President, (509) 448 -9727 

4. SPOHUG Newsletter 
5. Special interests: Heath 

H -8 and H -89 computers. 

Foreign Clubs and 
1. Computer Education 

Group of Victoria 
2. POB 245, Niddrie, Vic- 

toria 3042, Australia 
3. Greg Johnstone, (03) 

336 -1855 
4. COM -3 
5. Educational uses of com- 

puters. 

1. Brazilian Microcomputer 
Club 

2. Rua Sambaiba, 516, 
Leblon, Rio de Janeiro 
22450, Brazil 

3. Douglas Gilson, 274 -2439 
5. Special interests: ex- 

changing programs and 
ideas with other clubs. 

1. Apple's British Columbia 
Computer Society 

2. #101 -2044 W 3rd Ave, 
Vancouver, British Col- 
umbia, V6J 1L5, Canada 

3. Gary Little, (604) 

Newsletters 
731 -7886 

4. Applegram 
5. Apple II microcomputers. 

1. Apple -Can 
2. POB 696, Station B, 

Willowdale, Ontario, 
M2K 2P9, Canada 

3. Louis H Milrad, (416) 
961 -6691 or 223 -0599 

4. Yes 
5. All areas concerning 

microcomputers. 

1. Association of Computer 
Experimenters 

2. c/o B Murphy, 102 Mc- 
Craney St, Oakville, On- 
tario, L6H 1H6, Canada 

3. B Murphy, (416) 
845 -1630 

4. Ipso Facto 
5. Special interests: CDP 

1802 microprocessor - 
based hobby computers. 

1. I -SUG 
2. POB 1542, St Catharines, 

Ontario, L2R 7J9, 
Canada 

5. Interested in Exidy 
Sorcerer microcomputers. 

1. Kitchener-Waterloo 
Microcomputer Club 

2. Reading Room - E2 -3354, 
Electrical Engineering 
Department, University 
of Waterloo, Waterloo, 
Ontario, N2L 3G1, 
Canada 

3. Roger Sanderson, work 
(519) 885 -1211, ext 3815 

5. Special interests: 6800 
and 6809 SwTPC 
systems. 

1. OSMIE (Ontario Society 
for Microcomputers in 
Education) 

2. Unit for Computer 
Science, McMaster 
University, Hamilton, 
Ontario, L8S 4K1, 
Canada 

3. N Solntseff, (416) 
525 -9140, ext 4689 

5. All educational uses of 
microcomputers. 

1. The Ottawa Computer 
Group 

2. POB 5691, Station F, Ot- 
tawa, Ontario, K2C 
3M1, Canada 

3. John Mainwaring, Presi- 
dent, (613) 725 -9441; or 
Dennis Tubie, Secretary, 
(819) 561-1645 

4. OCG Newsletter 
5. Special interests: micro- 

processors and computer 
bulletin board. 

1. TRACE (Toronto Region 
Association of Computer 
Enthusiasts) 

2. POB 6922, Station A, 
Toronto, Ontario, M5W 
1X6, Canada 

3. Ross Cooling, (416) 
488 -3314 

4. TRACE 

1. CPE (Central Program 
Exchange) 

2. Department of Corn - 
puting & Mathematical 
Sciences, The Polytech- 
nic, Wulfruna St, 
Wolverhampton, WVI 
1LY, England 

3. Judith Brown, 0902 
27371, ext 93 

4. Program Exchange 
5. Microcomputer usage in 

schools and educational 
computer -aided learning. 

1. North London Hobby 
Computer Club 

2. c/o D.E.C.E. Polytechnic 
of North London, 
Holloway Rd, London 
N7 8DB, England 

3. Robin Bradbeer, 
01 -607 -2789 

4. Gigo 
5. Special interests: 

business, homebrew, and 
games workshops. PET 
users group. 

1. Microtel -Club 
2. 9, rue Huysmans 75006 

Paris, France 
3. M Perdrillat, 33 (1) 544 

70 23 
4. Microtel -Infos 
5. This group is interested 

in microcomputers and 
telecommunications. 

Bower -Stewart S Associates SOFTWARE AND HARDWARE DESIGN 

$GOLD DISK$ CP /M® Compatible Z -80 Software 
Available for all 8 -5" SS -SD IBM format systems including TRS -800, Northstar, SD Systems. Also available on 5" double density Superbrain® 

$175. 
Un -can your canned software! 
Z -80 Disassembler Feel couped up with your 
canned software? Our Z -80 Disassembler 
recreates assembly language source files from 
absolute code enabling users to easily tailor 
programs to meet their specific needs. The 
Preconditioner works with the Disassembler to 
decode ASCII. 

Credit cards Immediate service. free 24 hr phone - we will 
credit invoice Checks. M 's Ten workday hold CA res Add lax Ili 

$50. 
ppd 

L 

Great looking letters & reports! 
E -Z Text A unique word processor organized 
around user -created text files, embellished 
with simple control commands, which supports 
such 'BIG GUYS' features as Automatic Foot- 
noting, Table Spacing, Heading, Paging, Left 
& Right Margins, Proportional Spacing and 
MORE, at a 'LITTLE GUYS' price tag. 

State system & controller Allow time for audace mail 
Trademarks Digital Research. Radio Shack. Intertec 

POST OFFICE BOX 1389 HAWTHORNE, CALIFORNIA 90250 213 / 676 -5055 
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The PRACTICAL MICROCOMPUTER PROGRAMMINGTM books .. 
WHAT DO THE CRITICS SAY? 

BYTE: "It was apparently Mr. Weller's goal from the beginning to pre- 
sent the fundamental concepts of assembly language programming in 
a completely nonthreatening way. He has accomplished this better 
than any other author to date... Practical Microcomputer Program- 
ming is' a very powerful series. It is well written and full of essential 
techniques for the assembly language programmer. "... The authors 
know the difference between a novice and a ninny. They never talk 
down... on every page the authors spot and clear up the small ambi- 
guities of technical jargon that can block understanding." 

Kilobaud: "A powerful plus for this book is the author's determination 
to demonstrate why and how to use each instruction, not merely to ex- 
plain how it works... At no point do the authors resort to rehashing 
material available from the manufacturer... but instead choose a less 
theoretical, more practical approach." 

Leventhal: "...large numbers of documented, well structured exam- 
ples, and a clear readable style, a logical development of major 
topics." 

Digital Design: "This book is the best and most lucid introduction to 
Z80 programming that we have seen." 

CACHE: "This is an EXCELLENT book... dirt cheap for such great 
software and documentation." 

IF YOU'VE TRIED THE "CHEAPIES" AND AREN'T SATISFIED WITH WHAT YOU GOT, IT'S TIME TO TRY THE REAL 
THING, THE ACKNOWLEDGED WORLD STANDARD OF TECHNICAL EXCELLENCE IN ASSEMBLY LANGUAGE 
PROGRAMMING INSTRUCTION -THE PRACTICAL MICROCOMPUTER PROGRAMMING BOOKS. 

- FOR THE 6502 - 

PRACTICAL MICROCOMPUTER PROGRAMMING: THE 6502 by W. J. Weller $32.95 
20 chapters, 6 appendices, 475 page Smythe sewn hardcover covering all fundamental assembly language techniques for the 6502 processor. The 
text explanation is re- enforced with 118 verified, real world programming examples that run on real computers. An extended 6502 language, sup- 
ported by a new editor /assembler which comes with the book, circumvents many of the problems which have made the 6502 so difficult to pro- 
gram in the past. In addition to the fundamental technique chapters, there are special chapters covering simple graphics, elementary cryp- 
tography and random number generation and use. The source texts of both the editor /assembler and a powerful new debugging monitor for the Ap- 
ple II and Apple 11 + included in appendices. The object code for this software is supplied FREE to book purchasers on Apple cassette or for $7.50 
on disk when the licensing agreement from the book is returned to the publisher. The editor /assembler is also available on paper tape for users of 
other 6502 based systems. 

FOR THE 280- 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE Z80 by W.J. Weller $32.95 
18 chapters, 4 appendices, 481 page Smythe sewn hardcover which details assembly language technique as applied to the Z80 processor. The Z80 
is treated as an 8080 superset in an 8080 extension language, which means that you don't have to discard your hard won 8080 knowledge to pro- 
gram the Z80. In addition to the fundamental chapters there are chapters on graphic output and full four function decimal arithmetic. The text ex- 
planation is re- enforced with 104 tested, verified programming examples. A powerful editor /assembler and debugging monitor, in source form, are 
provided to support the language used in the book. This software will run on any Z80 based computer with 10K RAM beginning at 0. Object code for 
both editor /assembler and debugging monitor is sent to book purchasers FREE on paper tape or, in modified form, on TRS -80 Level I1 cassette 
when the coupon from the book is returned to the publisher. 

FOR THE 8080 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by Weller, Shatzel and Nice $23.95 
18 chapters, 3 appendices, 318 page Smythe sewn hardcover which applies fundamental assembly language technique to this most popular of 
processors. The text is supported by 84 separate programming examples. The book includes a special section on the handling of complex 
peripheral devices and exotic typefaces. Appendices give the source for an 8080 resident debugging monitor and a minicomputer cross assembler 
for the 8080. Also available (not shown above) are a workbook for use with this text ($9.95) and AN EDITOR/ASSEMBLER SYSTEM FOR 808018085 
BASED COMPUTERS ($15.95) which supports the language used in the text. These three books together make a complete teaching package for 
the 8080. 

FOR THE 6800- 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE M6800 by W.J. Weller $23.95 
16 chapters, 2 appendices, 299 page Smythe sewn hardcover text which details the application of fundamental assembly language technique to 
the 6800. 104 separate programming examples re- enforce the text explanation. Contains in addition special chapters on low precision 
trigonometry and random number generation and use. A resident debugging monitor for 6800 systems is included in an appendix. 

NO GAMES, NO NONSENSE, NO RE- 
PRODUCTIONS OR REHASHES OF 
MANUFACTURER'S DATA SHEETS, 
JUST TESTED, ACCURATE, RELE- 
VANT PROGRAMMING INFORMA- 
TION BACKED UP BY REAL EXAMP- 
LES THAT RUN ON REAL COMPUT- 
ERS -THE PRACTICAL MICROCOM- 
PUTER PROGRAMMING BOOKS. 
THERE IS NOTHING ELSE AS GOOD 
ANYWHERE, AT ANY PRICE. 

Mail to: Northern Technology Books, Box 62, Evanston, IL 60204 

Practical Microcomputer Programming: The 6502 
Practical Microcomputer Programming: The Z80 
Practical Microcomputer Programming: The Intel 8080 
Practical Microcomputer Programming: The M6800 
Workbook for Practical Microcomputer Programming: The Intel 8080 

El An EditorlAssembler System for 808018085 Based Computers 

$32.95 
$32.95 
$23.95 
$23.95 
$ 9.95 
$15.95 

Check enclosed (U.S. funds only) Money order enclosed 

Name 

Street 

City State Zip 

Illinois residents add 5% sales tax 



The time has come for computers 
to talk and listen 

Introducing COGNIVOX series VIO, 
the affordable voice I/O peripherals 

PET - TRS -80 - APPLE II 
AIM -65 - SORCERER 

or any Z -80 CPU based system with at least 16K of RAM, COGNIVOX will 
add a whole new dimension to your computer. 

Imagine being able to use your voice for entry of commands and data 
and then listen to the computer talk back to you! This exciting possibility 
has now become a reality at a very affordable price. 

COGNIVOX, series VIO, is a family of voice input and output peripherals 
especially designed for personal computers that are easy to use and have 
excellent software support. You need only plug in COGNIVOX, load one of 
the programs provided and you will be able to have a voice encounter with 
your computer! 

COGNIVOX can be trained to recognize words or short phrases from a 

vocabulary of up to 32 entries of your choice, with an accuracy of up to 
98 %. The voice response vocabulary can also have up to 32 entries 
chosen by the user. COGNIVOX requires that your computer has at least 
16K of RAM. If it has less memory or if you are only interested in 
recognition, ask us about our SR -100 series of voice input peripherals 

COGNIVOX comes complete with microphone, power supply. (as 
required). built -in amplifier /speaker and extensive user manual. What 
makes COGNIVOX truly unique. though. is the software that comes with it 

on cassette. Some of the programs included are: DIALOG, a program that 
lets you conduct a dialog with your computer (or translate from one 
language to the other). VDUMP. a vocal memory dump that reads the 
memory contents out loud: VOTH, a voice operated talking board game 
and VOICETRAP, a voice operated video game. 

Adding voice I/0 to your own programs can be done very easily too. All 
that is needed to have your computer recognize a word or say a word is a 

single USR statement in BASIC. No machine language programming is 
necessary 

With all these features, you'd expect COGNIVOX to cost a small fortune 
(after all, even talking chess games sell for over $300). yet it only costs 
$149 (add $4.50 for shipping in the U.S.. 10% of order overseas. CA res 
add 6% tax). This low price has been made possible by innovative 
hardware and a technological breakthrough in recognition algorithm 
design that uses powerful non -linear pattern matching techniques anti 
adaptive learning. 

COGNIVOX is simply the most fun, moss exotic peripheral you can ou 
for your computer. Write or call (805) 685 -1854 for more information 
giving us the make and model of your computer Or better yet. order a 

COGNIVOX today and bring your computer to life 

VOICETEK Dept B, P.O. Box 388 
Goleta, CA 93116 
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Clubs and Newsletters 
1. Japan Microcomputer 

Club 
2. Rm 313, 3 -5 -8, 

Shibakoen, Minato -Ku, 
Tokyo 105, Japan 

3. Keigo Aono, Director 
03- 438 -1869 

4. Microcomputer Circular 
5. This is the largest, non- 

profit, nationwide group 
in Japan. An English -lan- 
guage version of the 
club's newsletter is 
available. 

1. Microcomputer Club 
2. Re de Quijote #5, 

Tecamachalco, Mexico 
10-D F, Mexico 

3. Alfredo Buzali, (905) 
589 -2279 

4. Bulletin 
5. Primarily concerned with 

the Apple computer. 

1. HCC (Hobby Computer 
Club) 

2. Christinastraat 171, 5 615 
RK Eindhoven, Nether- 
lands 

4. Hobby Computer Club 
Nieuwsbrief 

5. The goals of the HCC are 
to increase contacts be- 
tween computer amateurs 
and to exchange ideas 
and experiences. 

1. Club de Com- 
putación Lampas de 
Carabobo 

2. Apartado 716, Valencia, 
Venezuela 2001A, 
Venezuela 

5. Use of microcomputers in 
civil engineering, basic 
sciences, and administra- 
tion. 

Answers to 
MicroShakespeare Quiz 

1 -m 6 -o 11 - i 16 - e 
2 -j 7 -b 12 - c 17 - t 

3 -a 8 -q 13 - r 18 - k 
4 -f 9 -I 14 - g 19 - n 
5 -h 10 - s 15 - p 20 - d 

Number of 
Correct Matches 

MicroShakespeare 
Rating 

20 Hit "START" 
fidente. 

17 - 19 

13 - 16 

9 -12 

5 -8 

4 or fewer 

with con- 

One short debug session and 
you're home free. 

Check your system monitor. 

Must have mixed up the pin - 
outs. 

Blame it on a power surge. 

Back to collecting stamps. 

Circle 14 on inquiry card. 



SOLVE THE STORAGE 
SHORTAGE 

with ten multi -user megabytes 

If you could think of just one way to im- 
prove our phenomenally popular Super - 
Brain, what would it be? More disk 
storage? Well, we already thought about 
it. And for only a few thousand dollars for 
a whopping 10 megabytes of lightning - 
fast storage, it's nothing short of another 
major breakthrough! From the company 
that wrote the book on price/perfor- 
mance . . . Intertec. 

Our New CompuStarTM 10 Megabyte 
Disk Storage System (called a DSS) 
features an 8 inch Winchester drive 
packaged in an attractive, compact 
desktop enclosure. Complete with disk, 
controller and power supply. Just plug it 
into the Z80 adaptor of your SuperBrain 
and turn it on.' It's so quiet, you'll hardly 
know it's there. But, you'll quickly be as- 
tounded with its awesome power and 
amazing speed. 

Some models require hardware/software modification. 

Intertec's exclusive 255 User Controller 

The secret behind our CompuStar DSS 
is its unique controller /multiplexor. It 
allows many terminals to "share" the 
resources of a single disk. So, not only 
can you use the DSS with your Super - 
Brain, you can configure multiple user 
stations using our new series of Compu- 
StarTM terminals, called Video Processing 
Units or VPU'sTM, 

Four CompuStar VPU's are available. 
At prices starting at less than $2,500. 
Some models are designed to operate as 
stand -alone microcomputers, with inter- 
nal disk storage. Just like your Super - 
Brain. Each model features its own 64K of 
RAM and can be -daisy-chained" into a 
powerful multi -user network. Just connect 
one VPU into the next. Using easy -to- 
install cable assemblies. Connect up to 
255 users in a single system. One at a 
time. As you need them. 

Whether you need an extra 10 
megabytes for your SuperBrain or an 
enormous multi -user network, the 
CompuStarTM DSS solves your storage 
shortage problems. Sensibly. And 
economically. Plus, your investment is 
protected by a nationwide service net- 
work with outlets in most major U.S. 
cities. Providing efficient on -site or depot 
maintenance. 

Get a demonstration of this extraor- 
dinary new system today. Call or write 
now for the name and address of your 
nearest CompuStar dealer. 

INTE2TEC 
11= DATn 

SYSTEMS. 
2300 Broad River Rd. Columbia. S.C. 29210 
18031 798.9100 T W X: 810.666.2115 



%-' , lü' ̀  .- 
THE 

H0ST,1R , 

OP 

MICROCOMPUTERS 

BACK IN PRE -HISTORIC 
TIMES,CAVEMEN DID ALL 
THEIR FIGURING ON THEIR 
FINGERS. BUT THE ONLY 
TROUBLE WAS 10 WAS 
AS HIGH AS THEY 
COULD COUNT. 

o 

4A, 

COUNTING REMAINED 
THAT WAY UNTIL SOME 

GREAT SUMERIAN 
DISCOVERED THAT NUMBERS 
CAN EXIST HIGHER 
THAN 10. 

IT EVEN HAD ITS 
OWN SET OF GRAPHIC 

CHARACTERS. 

AS TIME PROGRESSED 
SO DID MANS NEED FOR 
EVEN MORE COMPLICATED 

NUMBER WORK. 

'° THE GREEKS CAME 
UP WITH A WHOLE 
SET OF VARIABLES: 

THE ALPHABET 
LO OK ZUES / 

.ti 

IJ -tt' 
PEOPLE COULD NOW HAVE A 
HARD COPY OF ANYTHING. 
IT WAS EVEN USED BY OUR 
FOUNDING FATHERS. 

BUT WHEN REPLACING TUBES 
BECAME MORE COSTLY THAN 
THE FIGURING WAS WORTH, 
SOLID STATE TECHNOLOGY 
TOOK OVER. 50 INSTEAD 
OF MASSIVE COMPUTERS 
FILLING UP AN ENTIRE 
FLOOR, THEY WERE BUILT 
TINY. ABOUT THE SIZE 
OF A REFRIGERATOR. 

O 

FINALLY CAME THE 
INVENTION OF THE 
MICRO- PRocEs.5oßr 

ALONG CAME DeFORRE5T5 
VACUUM TUBE, WHICH 
MEANT HEAVEN FOR 
MaNY AN INVENTOR! 

MAKE ME A 
SANDWICH. 

WHICH MADE IT POSSIBLE 
FOR MICRO -SIZE COMPUTERS 
IIIIIIIIIIIIIIUnluulllnw ml \N(IIIII11 

_... 11 

* FACT : BEN FRANKLIN COINED THE ELECTRICAL TEAMJ *POSITIVE AND NEGATIVE" 

186 April 1981 © BYTE Publications Inc 

GUTENBERG INVENTED 
THE FIRST MOVABLE 
PRINT; HEAD. 

WITH THAT, THE FIRST TRUE DIGITAL COMPUTERS WERE 
BUILT. THEY WERE GIANTAND USED MILLIONS OF TUBES 

/oser ert GAA 
IISTMU 'eOO;<4,oe 0000c 
GREAT NIAC .o r:;.. `a c e ár:p[S O 0 D O c 

QD0 .0 o s o e ,%, e OO, 01 AA ó° 
,r;..r 

: jp . . 
Oó 

AND NOW OUR SMALL, 
PORTABLE COMPUTERS 

ARE TI- OU3ANDS OF TIMES 
MORE POWERFUL AND COST 

OU5ANDS OF TIMES LESS. 

- Cr 

DESPITE THEIR SMALL 
SIZE, THEY STILL WERE 

NOT QUITE SMALL ENOUGH 
FOR HOME USE. 

GET TWAT TIING 
OVT OF M" MOOSE! 

SO NOW IT 15 EASIER 
THAN EVER TO WRITE A 
COMPLICATED PROGR M. 

Circle 127 on inquiry card. - 



r 
Oronge micro "SPECIALIZING IN PRINTERS 

AND CRT'S" 

r 
CENTRONICS 737 (LINEDPRNTERKV 

CENTRONICS 737.1. 
CENTRONICS 737-3 

r 
VISTA - C. ITOH 

Word Processing Print Quality 

18 x 9 dot matrix; suitable for word 
processing Underlining proportional 
spacing right margin justification serif 
typeface 50/80 CPS 91/2" Pin 
Feed /Friction feed Reverse Platen 
80/132 columns 

(List $995) $765 
(List $1045) $815, 

Plr 

EPSON MX80 

Low- Priced 
Professional Print Quality 

9 x 9 dot matrix Lower case descenders 
80 CPS Bidirectional, Logic seeking 

40, 66, 80, 132 columns per line 64 special 
graphic characters: TRS -80 Compatible 
Forms handling Multi -pass printing ,ad- 
justable tractors 

EPSON MX80 (List $645) SCall 
EPSON MX70 (List $495) SCall 

r OKIDATA MICROLINE SERIES 

TRS -80 Graphics Compatibility 

9 x 7 dot matrix 80 CPS 80, 132 
columns - 64 shapes for charts, graphs & 
diagrams Double wide characters 6/8 
lines per inch Up to 3 part copy Friction 
& pin feed 200 M character head warranty 

Daisy Wheel Letter Quality 

25 CPS (Optional 45 CPS) Typewriter 
quality Centronics parallel RS 232 
Serial (Optional) Proportional spacing 
Bidirectional Programmable VFU Self 
test Diablo compatible Friction feed 
(Optional tractors) 136 printable 
columns. Manufactured by C. ITOFI. 

VISTA V300 (C. ITOH) (List $1895) $ Call 

ANACOM 
Low Cost, High Speed, Wide Carriage 

9 x 9 dot matrix Lower case descenders Wide carriage 
Adjustable tractors to 16" 150 CPS, Bidirectional, Logic Seeking 

ANACOM 150 (List $1350) S Call 

7 

I ANADEX 
Dot Graphics, Wide Carriage 

11 x 9 dot matrix; lower case descenders Dot resolution graphics 
Bi- directional, logic seeking Up to 200 CPS RS 232 Serial & 

Parallel Forms control X -ON /X -OFF Up to 6 part copy. 

ANADEX 9501 (List $1650) $1450 

NEC SPINWRITER 
High Speed Letter Quality 

55 CPS Typewriter quality Bidirectional Plotting pro- 
portional spacing. 
5510.5 RO, Serial, w/tractors (List $2995) $2625 
5530.5 RO, Parallel, w/tractors (List $2970) $2599 

OKIDATA MICROLINE 80 (List $600) $520 
OKIDATA M82 Bidirectional, Forms handling (List $960) $750 
OKIDATA M83 Wide carriage, 9 x 9 dot matrix (List $1260) Scab 

IDS PAPER TIGERS 
Dot Resolution Graphics, quality print 

7 wire printhead (445); 9 wire printhead 
(460) with lower case descenders Over 
150 CPS bi- directional, logic seeking 
(460) 8 character sizes; 80-132 columns 

Adjustable tractors High -resolution dot 
graphics Proportional spacing & text 
justification (460). 

IDS 445G 7 wire printhead, graphics (List$895) S 795 
L IDS 460G 9 wire printhead, graphics (List $1394) $1150 

CALL FOR FREE CATALOG 

(800) 854-8275 
CA, AK, HI (714) 630-3322 

At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 

r 

TELEVIDEO CRT'S 
PRICES SLASHED! 

TVI 912C Please Call Toll Free 
TVI 920C 

J 
Prices are too low to 

QUANTITY PRICING AVAILABLE TVI 950 advertise 

PRINTERS 

MALIBU 165 wide carriage, graphics, letter quality .. (List $2495) S 1975 

OUME 5145 typewriter quality (List $2905) $ 2559 

INTERFACE EQUIPMENT 

CCS APPLE PARALLEL Interface & cable S 150 

APPLE II - EPSON MX80 
parallel graphics interlace board & cable S 110 

SSM AIO BOARD Apple Serial /parallel interface (List $225) S 175 

MICROTRONICS Atari parallel interface S 69 

ATARI 850 Interface module, serial /parallel S 199 

TRS -80 CABLES to keyboard or Exp. Interface S Call 

OVATION DCAT direct connect modem S Call 

r TELEPHONE ORDERS: Mon. -Fri. 8:30 - 5:00 
The Orange Micro Printer Store (Retail): 

Mon. -Fri. 10:00 - 6:00, Sat. til 4:00 

Phone orders WELCOME; same 
day shipment. Free use of VISA & 
MASTERCARD. Personal checks 
require 2 weeks to clear. Manu- 
facturer's warranty Included on all 
equipment. Prices subject to 
revision. 

(NE 
Orange 
Micro, Inc. 

3148 E La Palma, Suite E 

Anaheim, CA 92806 



Software Review 

Three Versions of APL 

Gregg Williams, Senior Editor 
BYTE FOB 372 

Hancock NH 03449 

When BYTE magazine published its APL language 
issue in August 1977, APL was far beyond the capabilities 
of any microcomputer. To show how rapidly things have 
evolved since then, the Digital Group, in that same issue, 
was advertising a 32 K -byte static -memory board for 
$995, and another advertisement began, "Introducing 
Apple II...." Times have changed: 32 K bytes of dynamic 
memory, now commonly used in several major micro- 
computer lines, can be bought for less than $120 -and 
Apple is one of the oldest computer lines in the industry. 

Times have changed for APL as well: several com- 
panies have announced software and hardware support- 
ing this unique programming language. This review com- 
pares three versions of APL: Softronics APL, Ramware 
APL80 for the Radio Shack TRS -80, and Vanguard 
APL /V80. (For additional information, see the "At a 
Glance" boxes. Tables 1 thru 4 give timing comparisons 
and further information.) 

Softronics APL: I/O Options and Documentation 
Softronics APL runs on any Z80 -based computer that 

supports at least 44 K bytes of memory and the CP /M 
operating system. It was written by Eric Mueller of Soft - 
ronics, who, in 1977, authored a subset of APL called 
EMPL for 8080 -based microcomputers. Softronics APL 
(Version 2.3C), which sells for $350, has both good and 
bad features; a summary is given in table 2. 

The most welcome feature of Softronics APL is the 
ability to use it with several types of keyboards and 
display devices. The default mode of operation is for the 
software to respond to a standard ASCII (American Stan- 
dard Code for Information Interchange) terminal through 
standard CP /M input and output routines. Three other 
modes allow the user to use an assortment of APL -type 
devices. 

For those of us who do not have several thousand extra 
dollars to spend on an APL -type I/O (input /output) 
device, the ASCII mode of Softronics APL is very 
welcome. In this mode, all APL characters that are not on 
a normal keyboard are replaced by either a single key (eg: 
an underline character to replace the APL assignment ar- 
row) or a 3- character mnemonic (eg: $TP for the 
transpose operator or $RO for the Greek rho symbol). 
Although some users object to this arrangement, my 
reaction to running Xerox APL for an extended period, 
using such mnemonics, was one of gratitude- better this 
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APL than no APL at all. 
Listing 6 shows the output of the APL function 

CIRCLE. Listing 3a shows the output with slight changes 
in regular APL notation. I have also found that by chang- 
ing the value of the system variable CS, you can cause 
the APL mnemonics to be displayed with angle brackets 
around them instead of the preceding dollar signs -on 
printout only (ie: not input). For example, you will still 
have to type in $RO for the APL reshape operator, but it 
will be displayed to the screen or printer as < RO> . This 
is a nice feature that adds to the readability of APL pro- 
grams printed in ASCII mode. 

Provisions are also made for using Softronics APL with 
the two most prevalent types of APL terminals (bit - 
pairing and typewriter- pairing terminals). Softronics 
APL begins executing in the ASCII mode but can be con- 
verted to APL terminal mode by assigning a new value to 
the system variable CS, or it can be modified to begin 
executing in terminal mode by making a 1 -byte patch to 
the APL.COM machine -language file. Nonstandard ter- 
minals or video boards can be interfaced by adding user - 
supplied input and output machine -language subrou- 
tines. The manual explains what routines need to be writ- 
ten and where they should be placed in memory. 

Finally, the manual gives documentation on still 
another I/O option: the use of APL input and output 
through a video board with a programmable character 
generator. The documentation includes the software 
driver (which works with an Objective Design Inc 
character generator), a Kent -Moore Alpha- VDM -II video 
display board, and a listing that defines all APL special 
characters for a character generator as a series of hexa- 
decimal numbers. All this code is included in the 
APL.COM file. 

The ease with which I understood these four display 
options is an indication of the quality of the documenta- 
tion. The Softronics APL documentation is the best of the 
three packages reviewed here. It includes a short tutorial 
on APL for the complete novice, a description of all func- 
tions, sample programs (including APL defined functions 
that simulate certain APL operators not defined in ma- 
chine language), and several useful appendices. One sec- 
tion of the documentation, "Bugs and Common Perplex- 
ing Error Messages," is a great time saver. It is extremely 
helpful in explaining some quirks of Softronics APL and 
how to circumvent them. This section saves the user from 

Circle 128 on inquiry card. - 



The VP-Ill hobby computer: 
Start programming for only $99. 

Itlllll111llllIQ11 

New! VP -111 99 Microcomputer .... 
Assembled* and tested. 
Features: 

RCA 1802 Microprocessor. 
1K Bytes static RAM. 

Expandable on -board to 4K. 
Expandable to 32K 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 interface -100 Bytes /sec. 
Instruction Manual with 5 video game 

listings, schematics, CHIP -8, much more! 

Ideal for low -cost control applications. 
Expandable to full VP -711 capability with 
VP -114 Kit. 
'User need only connect cables (included), a 
5 -volt power supply and speaker. 

New low price! 
VP -711, only 199. 
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. 
I /0 port connector. 
System expansion connector. 
Built -in speaker. 
Plastic cover. 

Three comprehensive manuals: 
Instruction Manual -20 video game 

listings, schematics, much more. 
User's Guide- operating instructions 

and CHIP -8 for the beginner. 
RCA 1802 User's Manual (MPM- 

201 B)- complete 1802 reference guide. 

Add computer power a 
board at a time. 
With easy -to -buy options, the versatile 
RCA hobby computer 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, our hobby computer is easy 
to program and operate. Powerful 
CHIP -8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 

Send the coupon now... 
Complete the coupon below and mail to: 
RCA MicroComputer Customer Service, 
New Holland Ave., 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. 

Please send me the items indicated. 

VP -111 New low cost Microcomputer 
(See description above) S 99 

VP -114 Expansion Kit for VP -111- Includes 
3K RAM, I /0 Port and connectors $ 76 

VP -711 The original VIP Microcomputer 
(See description above) $199 

VP -44 RAM On -Board Expansion Kit -Four 
21 14 RAM ICs. Expands VP-711 
memory to 4K Bytes $ 36 

VP -590 Color Board -Adds color. Four 
background and eight 
foreground colors S 69 

VP -595 Simple Sound Board- Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker $ 30 

VP -550 Super Sound Board -Turns 
VP-111/711 into a music synthesizer! 
Two independent sound channels. 
Outputs to audio $ 49 

VP -551 4- Channel Super Sound -Includes 
VP -576 and demo cassette. Requires 
VP -550 and 4K RAM $ 74 

VP -570 Memory Expansion Board - 
Plug-in 4K RAM memory $ 95 

VP -580 Auxiliary Keypad -Adds two -player 
interactive capability. Connects 
to VP -590 or VP -585 $ 20 

VP -585 Keypad Interface Board -Interfaces 
two VP -580 Auxiliary Keypads 
toVP -111/711 $ 15 

VP -560 EPROM Board- Interfaces two 
2716 EPROMS to VP-111 / 711 $ 34 

VP -565 EPROM Programmer Board - 
Programs 2716 EPROMs. 
With software S 99 

VP -575 Expansion Board -Provides 4 
buffered and one unbuffered 
expansion sockets $ 59 

VP -576 Two -Board Expander -Allows 
use of 2 Accessory Boards in either 
I /0 or Expansion Socket $ 20 

VP -700 Tiny BASIC ROM Board -BASIC 
code stored in 4K of ROM $ 39 

VP -701 Floating point BASIC for 
VP -711 on cassette. Requires 16K 
Bytes RAM (avail. 7/80) 5 49 

VP -710 Game Manual- Listing for 16 
exciting games $ 10 

VP -720 Game Manual -II -More games .. $ 15 

Keyboards & Terminals 
VP -601 Keyboard- 128 -character ASCII 

encoded alphanumeric 8 -bit parallel 
output $ 69 

VP -606 Keyboard -Same as VP -601. 
Asynchronous serial output S 99 

VP -611 Keyboard -Same as VP -601 plus 
16 -key numeric keypad $ 89 

VP -616 Keyboard -Same as VP -606 plus 
16 -key numeric keypad $119 

VP -620 Cable- Connects VP-601/611 to 
VP- 111/711 S 20 

VP -623 Cable- Unterminated for 
VP- 601/611 $ 20 

VP -626 Connector -Male "D" mates to 
VP- 606/616 S 7 

VP -3301 Interactive Data Terminal $369 
VP-3303 Interactive Data Terminal 

with built -in RF output $389 

Enclosed is $ for items checked plus shipping & handling charge of $3.00. 

Add your state and local taxes $ Total enclosed $ 

I enclose check or money order. Or charge my VISA Master Charge. 
Credit card account No 
Master Charge Interbank No Expiration date 
Signature (required for credit orders). 
Name (please type or print). 

Street address: City 
State & Zip: Telephone:( ) 

Make checks payable to RCA Corp. Prices and specifications are subject to change without notice. 



spending quite a bit of time swearing that the language 
"just doesn't work right." 

Softronics APL: Some Problems 
Despite its excellent performance in other areas, 

Softronics APL (Version 2.3C) has a number of deficien- 
cies that range from minor annoyances to critical defects. 
The most serious defect is that Softronics APL does not 
notify the user of an error situation. Any computation 
that has a result over 9.2 X 1018 is replaced by a seemingly 
random value between 1018 and 1019. The low limit on 
computation size is not what makes this error dangerous; 
rather, the danger lies in the language substituting an in- 
accurate answer and not stopping the computation with 
an error message. 

A second problem with Softronics APL is that it re- 
sponds with the message SYNTAX ERROR to any num- 
ber over 7 digits long. I feel that the inability of this 
language to accept a longer number by rounding it off 
and, when necessary, putting it into scientific notation is 
a serious defect. 

Many numeric operations that should come out "even" 
result in numbers ending in ...9999 or ...9997. For 
example, any variable assigned either the value 0.1 or 
1 /10 is printed as .099999. The dyadic power function 
has, for integral exponents, a cumulative round -off error 
that results in some incorrect answers. For example, 58 is 
calculated to be 390,622 (it is 390,625) and 312 is 
calculated to be 531,436 (it is 531,441), with higher 
powers also being incorrect. 

IEEE -488 TO TRS -80* INTERFACE 
Everything needed to add powerful basic GPIB -488 
controller capability to TRS -80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 

MODEL 488.808 

flr For Model 1 Operation 

VIP 

MODEL 488.80C 
For Model 3 Operation 

Price of Model 488 -80B or 488 -80C $225. 
+ shipping, insurance 8 tax 

Optional Relocatable Machine Level GPIB Driver 
for Assembler Level Programming- $35.00 

WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING LABORATORIES 
11 Neil Drive Old Bethpage, NY 11804 

Telephone: (516) 694 -3205 
'Trademark of Tandy Corp. 
There is no affiliation between Scientific Engineering Laboratories and 
Tandy Corp. or Radio Shack. 
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When using the power function for fractional powers, 
such as square roots, the results seem to be one or two 
units off in the least significant digit. Even though 6 
significant digits are given in all calculations, I would 
recommend using only 5 significant digits when using the 
dyadic power function to calculate a root. 

The trigonometric functions, such as sine, cosine, 
tangent, and arctangent, agree with the results found in 
the Chemical Rubber Company's CRC Standard Math- 
ematical Tables. However, the arctangent function seems 
to work with a scalar (ie: a single value) but not with a 
vector (ie: a one -dimensional array of values). 

Softronics APL still lacks several useful functions that 
are found in the more expensive Vanguard APL: arc - 
cosine, arctangent, and all hyperbolic trigonometric 
functions; rotation on three -dimensional and higher 
matrices; the grade -up and grade -down functions; and 
the deal (ie: dyadic question -mark) function. Other, 

At a Glance 

Name 
Softronics APL, Version 
2.3C 

Type of Software 
Package 
Version of APL program- 
ming language 

Manufacturer 
Softronics, 35 Homestead 
Ln, Roosevelt NJ 08555 

Price 
$350 

Format 
8 -inch standard CP /M 
floppy disk 

Language Used 
8080 machine language 

Computer Needed 
An 8080 -, 8085 -, or 
Z80 -based computer with 
at least 44 K bytes of 
programmable memory, 
running the CP /M 
operating system 

Documentation 
112 pages, 22 by 28 cm 
(81 by 11 inches) 

Audience 
APL users, programming 
language enthusiasts 

.-At a Glance 

Name 
APL80 (by Phelps Gates) 

Type of Software 
Package 
Version of APL program- 
ming language 

Manufacturer 
Ramware, 6 South St, 
Milford NH 03055 (603) 
673 -5144 

Price 
$39.95 

Format 
5 -inch floppy disk 

Language Used 
Z80 machine language 

Computer Needed 
Radio Shack TRS -80 
Model I with one floppy - 
disk drive, Level II 
BASIC, and 32 K bytes 
of memory 

Documentation 
Twenty pages, 13 by 20 
cm (5 by 73/4 inches) 

Audience 
APL users, programming 
language enthusiasts 

Comments 
Cassette -tape version 
with 25% fewer features 
available for 16 K 
TRS -80 at $14.95 



standard on our 900 SERIES 
microcomputer system .. . 

under4 4!Q * 
Having so much disk capacity as standard in a low cost 
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: 

Single board microcomputer: Z80 based; 4 MHz. 
operation; DMA controlled disk access. 
Dual eight inch flexible 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. 

Li IBM 3740 format compatible 
48 kilobytes of dynamic RAM, 
expandable to 65 Kb. 
CP/M Disk Operating System 
with assembler, editor and debug 
subsystems. 
RS232 or TTY serial port for system 
console. 
Parallel line printer port 
(Centronics -compatible). 

OPTIONS FOR THE 900 SERIES: 
Disk expansion: up to 5 Mb formatted capacity. 
Serial I/O expansion: two additional RS232 ports 
(serial printer, modem, etc.) 
S100 bus adaptor for system expansion. 
Multi -user operation 
Hard disk subsystem Cl OASIS operating system 

AVAILABLE SOFTWARE FOR THE 900 SERIES: 
High level languages include: BASIC, FORTRAN, 
COBOL and PASCAL. 

Application packages include: Inventory, Word 
Processing, GL. AR, AP and Payroll. 

the Quay 900 Microcomputer System offers the 
most complete package for the money 

I+ 

DESIGNED FOR 
OPTIMUM RELIABILITY 
AND EASY SERVICING 

Single board design 

Quad- density flexible disk drives 

Turn -key operation and security 

Expansion capabilities 

Industrial quality construction 

In OEM /Dealer quantities. please contact 
factory for pricing detail. 

CP M' is a registered trademark of Digital Research 

OUAy 
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 
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more advanced operators that are also missing are not 
mentioned here. See table 2 for a more complete defini- 
tion of the language. 

Ramware APL80 
In its version of APL for the Radio Shack TRS -80 

Model I, Ramware of Milford, New Hampshire, has 
made available a remarkable product. When I first saw 
the advertisements for the tape version of APL80, its low 
price ($14.95) led me to dismiss it as some kind of toy, 
probably written in BASIC and too slow to be useful. 
Even though the tape version has about 25% fewer 
features than the more expensive disk version ($39.95), it 
is still written in Z80 machine language and is a fairly 
usable version of the language. Author Phelps Gates has 
reason to be proud of this package. 

Table 3 lists the operators available within APL80. The 
fullness of the language is due to the use of the ROM 
(read -only memory) modules implementing Level II 
BASIC. Because the author was able to use the numerical 
routines from Level II BASIC, much of the work of 
creating an entire programming language had been done 
for him, and he could concentrate on making it behave 
like APL. (APL80 has been tested and found to work on 
the newer TRS -80s that have Level II BASIC in two 
rather than three ROM devices. Until a correction can be 
made to the current version of APL80, however, the 
down -arrow symbol used for the APL drop and grade - 
down operations must be displayed by simultaneously 
Text continued on page 196 

FOOLPROOF P. C. BOARDS 
WITH RE -ZOLV® 

THE COVAL IMAGING PROCESS 
Negative or Positive 

Coat your own p. c. board with this unique photo- resist. 
Environmentally safe. Develops in water. No toxic or 
corrosive chemicals. Work in room light. Temperature 
control is not critical. May be used either as a NEGATIVE 
OR POSITIVE IMAGING PROCESS with incandescent, 
fluorescent, or u. v. light. 
Used worldwide by the experienced technician, hobbyist, 
and the beginner. Complete simplified instructions allow 
satisfaction and success. No more time consuming, 
frustrating, costly failures. Exposure latitude is phenom- 
enal ... plus or minus 50 %. RE -ZOLV ... is simple, 
inexpensive, and easy to use. In an hour or less you can 
mix the emulsion, coat the board, dry it, expose the 
image (negative or positive), develop, and etch ... a 
perfect board. Coat over 12 sq. ft. with the Starter Kit. 
Unconditionally guaranteed, Cava! Industries, Inc. invites 
you to try RE -ZOLV. COMPARE! You'll never again be 
without it. The Starter Kit (Emulsion, Sensitizer, and 
Steel Wool) only $12.00 postpaid. Order your's TODAY! 
Call (217) 352 -9336 or write to COVAL INDUSTRIES, INC. 

COVAL INDUSTRIES, INC. 
2706 W. Kirby, Champaign, IL 61820 

192 April 1981 © BYTE Publications Inc Circle 130 on inquiry card. 

At a Glance 

Name of System 
Vanguard APL /DTC 
(desk -top computer) 

Manufacturer 
Vanguard Systems Cor- 
poration, 6812 San 
Pedro, San Antonio TX 
78216 (512) 828 -0554 

Price 
$7995 

Terminal Dimensions 
32 by 45.5 by 53.5 cm 
(121/2 by18by21 
inches) 

Computer Dimensions 
19 by 51 by 43 cm (71/2 
by 20 by 17 inches) 

Processor 
Z80, 8 -bit 

System Clock Frequency 
4 MHz 

Memory 
80 K bytes of static 
memory (34 K bytes left 
for APL workspace) 

Mass Storage 
Two quad- density 5 -inch 
floppy -disk drives 

Features 
APL /ASCII keyboard 
and 12 -inch APL /ASCII 
memory- mapped video 
display of twenty -four 
80- character lines housed 
in separate video terminal 
enclosure; display of all 
APL characters 

Software Included 
CP /M operating system, 
APL /DTC software 

Hardware Options 
Communications option 
(Hayes Microcomputer 
Products Micromodem 
plus special software); 
high -resolution 
(256 -by -240 black -and- 
white or 128 -by -120 
sixteen-gray-level) 
graphics; letter- quality 
APL /ASCII printer, real - 
time clock. 

Software Options 
APL * PLUS file system 
simulator 

Audience 
APL users, programming - 
language enthusiasts 

At a Glance 

Name 
Vanguard APL /V80 

Type of Software 
Package 
Version of APL program- 
ming language 

Manufacturer 
Vanguard Systems Cor- 
poration, 6812 San 
Pedro, San Antonio TX 
78216 (512) 828 -0554 

Price 
$500 

Format 
CP /M or CDOS 
operating system, 5 -inch 
or 8 -inch disk 

Language Used 
Z80 machine language 

Computer Needed 
Computers with at least 
48 K bytes of program- 

mable memory; a Z80 
processor card; at least 
one floppy -disk drive 

Documentation 
Seventy -six pages, 22 by 
28 cm (81/2 by 11 inches) 

Audience 
APL users, programming 
language enthusiasts 

Features 
APL defined functions 
(programs) simulate some 
APL functions, APL 
PLUS file system, and 
other functions 

Comments 
This version is identical 
to the software reported 
on for the APL /DTC 
computer, except for the 
reduced workspace size 
and the availability of the 
inner product function as 
a defined function. 



The most comprehensive and useful 
computer reference in the world. 

RALSTON & MEEK 

A mammoth volume covering everything 
from Access Methods to Working Set, in 

1,523 pages, 470 articles and over 1,000 
illustrations, tables and charts. 

Authoritatively compiled by over 200 
internationally respected authorities. 

If reply card has been removed, please write 
The Library of Computer and Information Sciences 
Dept. 7 -AL9, Riverside. N.J. 08075, 
to obtain membership information and application. 

Take the 

ENCYCLOPEDIA 
OF 
COMPUTER 
SCIENCE 
-a$so 00 value- 
yours for only 

$295 
when you join The Library of Computer and 
Information Sciences. You simply agree to buy 
three more books -at handsome discounts - 
within the next 12 months. 

Find the answers to virtually all your data 
processing questions in the ENCYCLOPEDIA 
OF COMPUTER SCIENCE. 

Thousands of photos, diagrams, graphs and 
charts completely illuminate the 
ENCYCLOPEDIA'S clear and thorough coverage 
of every area of the computer sciences - 
software, hardware, languages, programs, 
systems, mathematics, networks, applications, 
theory, history and terminology. 

Appendices provide abbreviations, acronyms, 
special notations and many numerical tables. 
An additional highlight is a complete cross - 
reference system that assists the reader seeking 
in -depth information. 

What is The Library of Computer and 
Information Sciences? 

It's a book clubespecially designed for the computer 
professional. In the incredibly fast -moving world 
of data processing, where up -to -date knowledge 
is essential, we make it easy for you to keep 
totally informed on all areas of the information 
sciences. In addition, books are offered at 
discounts up to 30% off publishers' prices. 

Begin enjoying the club's benefits by accepting 
the ENCYCLOPEDIA OF COMPUTER SCIENCE. 
It's the perfect reference for computer 
professionals ... and it's a great bargain, too. 



IN A HURRY? 
SOFTWARE TO GO 

(a division of C.T.G. Corp.) 

presents 
THE EVANS BUSINESS SYSTEM; a user - 
definable data -management system emphasizing 
rapid access to individual records for the APPLE I10. 

Creates indexed data files accessible to any sequen- 
tial or random -access APPLE DOS read operation. 
Comes with fast search routine which can be incor- 
porated in any Applesoft program. Requires 48K, 

1 disk drive, ROM or RAM Applesoft. 

THE EVANS BUSINESS SYSTEM. A single -disk 
data management system. All parameters (number 
of fields, record length, etc.) are user -definable. The 
system is specifically designed for microcomputer 
databases of 200 -2000 records (maximum 9999) 
where fast access to individual records is required. 

THE EVANS BUSINESS SYSTEM files can be 
accessed by any Apple DOS read command (se- 
quential, record specified, byte specified). 
* Personal name converter; file by last name, but 

print first - name -first. 
* Print -select codes permit several files with the 

same format to be kept on one disk. 
* Print -to -disk creates sequential text files which 

can be input to word -processing or text -editing 
programs for customized report formatting. 

* Includes fast search routine which can be added 
to any Applesoft program. 

Use the BUSINESS SYSTEM for 

* Rolodex Emulation 
* Financial records NOt a Str * Real Estate Locator 

big 
Pled -dow 

* Grade books BÚatem `database 
* Catalogs 

system 
tNESS 

* Lab test results for wrinen STEM ea * Bibliographies a.. /ícá; ns 
compu * Names and addresses * Fantasy game characters * Any application requiring fast, cross- teferenced 

random access to formatted information. 
RETRIEVAL TIME: Average less than 5 seconds 
for any of 1000 records. NUMBER OF FIELDS: 
defined by user. RECORD LENGTH: Defined by 
user. FILE SIZE: Determined by record length and 
disk capacity. Keyfield(s): Specified by user. 

Soon to be released 
PASCAL tutorial Insurance Rating Program 
Client Information System Metric Education Program 

INTRODUCTORY OFFER 
You can get the EVANS BUSINESS SYSTEM 
software package for $99.95 or an EVANS 
BUSINESS SYSTEM demo copy (free for your in- 
home inspection) at your nearest Software -To -Go 
dealer. If not yet available at your favorite computer 
store send: $99.95 for the package, $15.00 for the 
demo copy (creditable towards the package 
purchase). 

SOFTWARE -TO -GO 
2000 Guadalupe 
Austin, Texas 78705 
512 -472 -8926 

*DEALER INQUIRIES INVITED* 
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Listing 1: Listing of the APL function SETUP. This routine 
defines certain variables used in the execution of benchmark 
programs. 

V SETUP 
[10] A .-10 10p1100 
[20] B+. A 

[30] C+-10xloRA 

[40] D.-Ax(o2) +100 

[50] E+-110 

[60] F-.1000 365 24 60 60 
[70] RA.-,A 
[80] 

[90] M3D '-2 5 10pRA V 

Listing 2: Listing of the APL function TIME. When this routine 
is used as a benchmark program, the function to be tested 
replaces each occurrence of the phrase (EXP) on lines 10 thru 60. 
(See table 1.) 

V TIME N;LP 
[10] LP.0 
[20] BGN:(EXP) 
[30] (EXP) 
[40] (EXP) 

[50] (EXP) 

[60] (EXP) 

[70] .(N>LP+LP+1) /BON 
[80] 'DONE ';Nx5;' TIMES' 
[90] 'UNIT TIME IS '; (+Nx5),47; 

' SECONDS PER ITERATION' V 

Listing 3: Listing and sample execution of the APL function 
CIRCLE. Listing 3a shows the function, which has the purpose 
of adding a set value to all matrix elements that fall within an 
imaginary circle with a given center and radius. Listing 3b shows 
a 10 by 10 array filled with zeros and, below it, the same circle 
after execution of the statement B -(6 5 4 8) CIRCLE A. On 
one of the printers used to generate these listings, the backarrow 
character, - , appears as an underscore, . 

VB.-AR CIRCLE A;RD;ROW;COL 
[10] AR CONTAINS: ROW COORD, COL COORD, RADIUS, VALUE ADDED 
[20] B+A 
[30] ROW AR[1]- AR[3] +1 
[40] NEXTROW: ROW+ROW +1 
[50] COL'-AR[2]- AR[3] +1 
[60] NEXTCOL: COL+COL +1 
[70] 4.(AR[3]5(((ROW- AR[1]) *2) +(COL +AR[2]) *2) *0.51 /ENDLP 

[80] B[ROW;COL]+B[ROW,COL] +AR[4] 
[90] ENDLP:.(COL<AR[2] +AR[3]) /NEXTCOL 
C1oo] + (0,NEXTROW)[1 +ROW<AR[1] +AR[3]]V 

A 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

B_(6 5 4 8) CIRCLE A 
B 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 e 0 0 0 0 0 
o o e 8 8 e e o o o 
o e e e e e e B O O 

o e e e 8 e e 8 o o 
8 8 8 e 8 e 8 8 8 O 

o e e e e e e e o o 
o e e e e e e e o o 
o o e e e e e 0 0 0 
0 0 0 0 e 0 0 0 0 0 



I IN OUR 4th YEAR 

THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS -80TH* MICROCOMPUTER 

SOFTWARE 
FOR TRS -80" 

OWNERS 

TRS 80'" IS A TRADEMARK OF TANDY CORP. 

acPUrßaN= MONTHLY 
NEWSMAGAZINE 

FOR TRS -80'" 
C. OWNERS 

MONTHLY NEWSMAGAZINE 
Practical Support For Model I, II & III 
PRACTICAL APPLICATIONS 
BUSINESS 
GAMBLING GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER'S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
.... AND MORE 

wTN 

PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

FINCALC - A COMPLETE FINANCIAL APPLICATIONS PACKAGE 
INFORMATION SYSTEM REVIEW 
STATISTICAL COMBINATIONS 
PASCAL'S TRIANGLE 
ASSEMBLY LANGUAGE FOR BEGINNERS 
DISK FILES 
MOD -III REVIEW 
KEYBOARD THUNDER AND LIGHTING EXPLAINED 
DOS COMMANDS IN LEVEL II 

PROBABILITY CURVE GENERATOR 
CALCULATOR SIMULATIONS 
THE MEGABYTE GAP 
STOCKS AND BONDS 
BUDGET ANALYSIS (FOR BUSINESS AND HOME) 
NEWDOS /80 REVIEW 
DUTCHING - THE HORSE SYSTEM THAT CAN'T LOSE 
A SIMULATED GOLF GAME 
CONTINUOUS FORM SOURCES 
TAX /SAVER REVIEW 

AND MORE 

Fß 
FIN C A L C tirc O RvR TON 

T O Calculate M ar k Margin, rgln, A nnul tles, Compound Interest, N Omina l 
A Complete Financial Analysis Package Used 

v85 C 
pR And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, S 

RtiN011 
AL 

Amortization 
Insurance, 

le 
Percentage 

More 
Difference Between Two Numbers, 

SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS -80'" PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 

All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod -I1 Version). 

F CaUPUTßaN=CS i 
-1nnETI4,fil wiii.Ci,Q6 SE .NICE " 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 

TWO YEAR SUBSCRIPTION $48 

SAMPLE OF LATEST ISSUE $ 4 

START MY SUBSCRIPTION WITH ISSUE 

( #1 July 1978 #12 - June 1979 #24 - July 1980 #30 - January 1981) 

NEW SUBSCRIPTION RENEWAL 

NEW TOLL -FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431 -2818 

CREDIT CARD NUMBER 

SIGNATURE 

HOUR 
24 ORDER 

LINE 

(914) 425 -1535 

EXP DATE 

NAME 

ADDRESS CITY STATE ZIP 

* ** ADD $12 /YEAR (CANADA, MEXICO) - ADD $24 /YEAR AIR MAIL - OUTSIDE OF U.S.A., CANADA & MEXICO ' 
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Listing 4: Listing and sample execution of the APL function 
TRANS. Listing 4a shows the function, which translates a 
numeric array similar to the one in listing 3b to a character ar- 
ray that reflects the contents of the numeric array. Listing 4b 
shows the result of executing TRANS 8, where B is the matrix in 

the lower half of listing 3b. 

VB+TRANS A ;AA ;MX ;MN ;MAXX;CHAR 

[10] CHAR.-'LMNOPQR.STUVWXYZ-123456789ABCDEF++#' 
C201 MANL/AA.-,A 
[30] MX+1/AA 
140] 1fAXX+(MX1-MN):15 
1.50] AA+10.5+16+AAsMAXX 
[60] EHpA)pCHAR[AA] V 

TRANS B 

----F 
--FFFFF--- 
-FFFFFFF-- 
-FFFFFFF-- 
FFFFFFFFF- 
-FFFFFFF-- 
-FFFFFFF-- 
--FFFFF--- 

_F 

Listing 5: Listing of the APL function IVER. This function, 
written by Kenneth Iverson (the inventor of APL), will generate 
a vector of all prime numbers up to and including the scalar A. 
(A must be greater than or equal to 7.) 

V B+IVER A 

B.-(2=+ /1110=11A).. tA)/tA 
V 

TRS -80 (Level II) 

STOP PLAYING GAMES APPLE 
OTHERS 

IN Calculate odds on HORSE RACES with ANY COMPU- 
TER using BASIC. 
SCIENTIFICALLY DERIVED SYSTEM really works. TV 

Station WLKY of Louisville, Kentucky used this sytem 
to predict the odds of the 1980 Kentucky Derby See 
the Wall Street Journal (June 6. 1980) article on 
Horse- Handicapping. This system was written and 
used by computer experts and is now being made available to home computer owners. This 
method is based on storing data from a large number of races on a high speed. large scale 
computer. 23 factors taken from the "Daily Racing Form" were then analyzed by the 
computer to see how they influenced race results. From these 23 factors, ten were found to 
be the most vital in determining winners NUMERICAL PROBABILITIES of each of these 10 

factors were then computed and this forms the basis of this REVOLUTIONARY NEW 
PROGRAM 
SIMPLE TO USE Obtain "Daily Racing Form" the day before the races and answer the 10 

questions about each horse. Run the program and your computer will print out the odds for 
all horses in each race. COMPUTER POWER gives you the advantage! 
YOU GET: 1) TRS -80 (Level II) or Apple Cassette 

2) Listing of BASIC program for use with any computer. 
3) Instructions on how to get the needed data from the "Daily Racing Form" 
4) Tips on using the odds generated by the program. 
5) Sample form to simplify entering data for each race. 

MAIL COUPON OR CALL TODAY 

3G COMPANY, INC. DEPT. BT 
RT. 3, BOX 28A, GASTON, OR 97119 
Yes. I want to use my computer for FUN and PROFIT. Please send me 

at $24.95 each. 

I need a n TRS -80 Cassette or Apple Cassette. 

Enclosed is: check or money order Master Charge Visa 

(503) 357.9889 

programs 

Card No. Exp. date 

NAME 

ADDRESS 

CITY STATE ZIP 

START USING YOUR COMPUTER FOR 

FUN and PROFIT! 
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Listing 6: Listing of the APL function CIRCLE as generated by 
Softronics APL using a non -APL video terminal. APL functions 
can be printed on a standard printer through the use of 
mnemonic phrases, which begin with a $ sign. The backarrow 
appears here as an underscore. 

$DL B_AR CIRCLE A;RD;ROW;COL 
OLP 

SLP AR CONTAINS: ROW 6 COL COORD, RADIUS, VALUE ADDED 
SLP (EG: (6 5 4 9) CIRCLE A ADDS TO ARRAY A CIRCLE OF 
OLP VALUE 9 AND RADIUS 4, WITH CENTER AT (6,5)) 
SLP 
B_A 

ROW_AR[1]- AR(3] +1 
NEXTROW: ROW_ROW +1 
COL_AR(2)- A11(3)+1 

NEXTCOLr COL_COL +1 

$GO ((AR(3] *2) <(( ROW- AR[1]) *2) +(COL- AR[2]) *2) /ENDLP 
B[ ROW; COL)_B[ ROW; COL] +AR[4] 

ENDLP:SGO (COLSLE A1[2] +AR[3]) /NEXTCOL 
0GO (O,NEXTROW)[1 +ROW<AR[1] +AR[3]) 

SDL 

Text continued from page 192: 

pressing three keys: the shift key, the down -arrow key, 
and the Z key.) 

Because Ramware APL80 has almost all the capabilities 
of Level II Disk BASIC, it has some functions and 
features that the other versions reviewed here do not; 
several examples are: single -precision or double -precision 
variables, inverse trigonometric functions, exponents, 
logarithms, and character editing within a line. Even in 
the benchmarks (see table 1), this version does fairly well 
against the other two versions when you consider the dif- 
ferences in price ($39.95 vs $350 and $500) and in pro- 
cessor speed (the TRS -80 is running at 1 MHz, while the 
other two are running the same type of Z80 processor, 
but at 4 MHz). 

The method used to represent APL on an unmodified 
TRS -80 is odd, but it is probably the best way that could 

Text continued on page 204 

OPERAIION UNIT TIME TO PERFORM OPERATION, SECONDS 

VANGUARD 
SOFTRONICS RAMWARE APL /DTC 
A PL APL80 SOFTWARE 

Q -A=B 0.79 4.6 1.2 

Q^A>B 0.48 0.42 0.091 

Q-B 0.059 0.051 0.012 

Q-2oD 5.0 2.9 8.6 

Q 140. 11. 3.1 

Q - F T 100000000 NA 0.61 0.13 

Q---501RA 0.086 0.18 0.014 

Q N1 180. NA 66. 

Q-4 M3D NA 0.74 1.8 

Q-Eo.+E 0,41 0.31 0.082 

Q- +/C 0.25 0.25 0.19 

CIRCLE 160. 230. 150. 

TRANS 9.0 28. 11. 

IVE R 28. 160. 120. 

Table 1: Timing results of APL benchmark programs. For 
details on this and tables 2 thru 4, see the "Notes on APL 
Benchmarks" text box on page 204. 



i. 
EVERYTHING FOR YOUR TRS -80* ATARI* APPLE* PET* 

TRS-80 o a trademark of the Radio Shack Division of Tandy Corp. - ATARI is a trademark of Atari Inc. - Apple is a trademark of Apple Corp. - Pet is a trademark of Commodore 

Bü8INE88 PAC 100 
*rders processed 

within 24 -Hours 

* 30-Day money back guarantee 
on all 

Software 

100 Ready -To -Run 
Business Programs 

(ON CASSETTE OR DISKETTE) Includes 110 Page Users Manual 5 Cassettes (Or Diskettes) 
Inventory Control Payroll Bookkeeping System Stock Calculations 
Checkbook Maintenance .....Accounts 

BUSINESS 100 PROGRAM LIST 
I RULE7B 
2 ANNUI 
3 DATE 
4 DAYYEAR 
5 LEASEJNT 
6 BREAKEVN 
7 DEPRSL 
8 DEPRSY 
9 DEPRDB 

10 DEPRDDB 
Il TAXDEP 
12 CHECK2 
13 CHECKBKI 
14 MORTGAGE/A 
15 MULTMON 
16 SALVAGE 
17 RRVARIN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGWfFH 
24 SIMPDISK 
25 DATEVAL 
26 ANNUDEF 
27 MARKUP 
28 SINKFUND 
29 BONDVAL 
30 DEPLEIt 
31 BLACKSH 
32 STOCVAL1 
33 WARVAL 
34 BONDVAL2 
35 EPSEST 
36 BETAALPH 
37 SHARPEI 
38 OPTWRffE 
39 RTVAL 
40 EXPVAL 
41 BAYES 
42 VALPRINF 
43 VALADINF 
44 UTILITY 
45 SIMPLEX 
46 TRANS 
47 EOQ 
48 QUEUE1 
49 CVP 
50 CONDPROF 
51 OPTLOSS 
52 FQUOQ 

NAME 

Receivable.....Accounts Payable 

Interest Apportionment by Rule of the 78's 
Annuity computation program 
Time between dates 
Day of year a particular date falls on 
Interest rate on lease 
Breakeven analysis 
Straightiine depreciation 
Sum of the digits depreciation 
Declining balance depreciation 
Double declining balance depreciation 
Cash flow vs. depreciation tables 
Prints NEBS checks along with daily register 
Checkbook maintenance program 
Mortgage amortization table 
Computes time needed for money to double. triple. etc. 
Determines salvage value of an investment 
Rate of return on investment with variable inflows 
Rate of return on investment with constant inflows 
Effective interest rate of a loan 
Future value of an investment (compound interest) 
Present value of a future amount 
Amount of payment on a loan 
Equal withdrawals from investment to leave 0 over 
Simple discount analysis 
Equivalent E, nonequivalent dated values for oblig. 
Present value of deferred annuities 
% Markup analysis for items 
Sinking fund amortization program 
Value of a bond 
Depletion analysis 
Black Scholes options analysis 
Expected return on stock via discounts dividends 
Value of a warrant 
Value of a bond 
Estimate of future earnings per share for company 
Computes alpha and beta variables for stock 
Portfolio selection model-i.e. what stocks to hold 
Option writing computations 
Value of a right 
Expected value analysis 
Bayestan decisions 
Value of perfect information 
Value of additional information 
Derives utility function 
Linear programming solution by simplex method 
Transportation method for linear programming 
Economic order quantity inventory model 
Single server queueing (waiting line) model 
Cost-volume-profit analysis 
Conditional profit tables 
Opportunity loss tables 
Fixed quantity economic order quantity model 

DESCRIPTION 

53 FQEOWSH As above but with shortages permitted 
54 FQEOQPB As above but with quantity pace breaks 
55 QUEUECB Cost-benefit waiting line analysis 
56 NCFANAL Net cash-flow analysis for simple investment 
57 PROF1ND Profitability index of a project 
58 CAPI Cap. Asset Pr. Model analysis of project 

Circle 133 on inquiry card. 

59 WACC 
60 COMPBAL 
61 DISCBAL 
62 MERGANAL 
63 FINRAT 
64 NPV 
65 PRINDLAS 
66 PRINDPA 
67 SEASIND 
68 TNIETR 
69 TIMEMOV 
70 FUPRINF 
71 MAILPAC 
72 LETWRT 
73 SORT3 
74 LABEL I 

75 LABEL2 
76 BUSSUD 
77 TIMECLCK 
78 ACCTPAY 
79 INVOICE 
80 INVENT2 
81 TELDIR 
82 TIMUSAN 
83 ASSIGN 
84 ACCTREC 
85 TERMSPAY 
86 PAYNET 
87 SELLPR 
88 ARBCOMP 
89 DEPRSF 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 INSF1LE 
94 PAYROLL2 
95 DILANAL 
96 LOANAFFD 
97 RENTPRCH 
98 SALELEAS 
99 RRCONVBD 

100 PORTVAL9 

Weighted average cost of capital 
True rate on loan with compensating bal. required 
True rate on discounted loan 
Merger analysis computations 
Financial ratios for a firm 
Net present value of project 
Laspeyres price index 
Paasche price index 
Constructs seasonal quantity indices for company 
Time series analysis linear trend 
Time series analysis moving average trend 
Future price estimation with inflation 
Mailing list system 
Letter writing system-links with MAILPAC 
Sorts list of names 
Shipping label maker 
Name label maker 
DOME business bookkeeping system 
Computes weeks total hours from timeclock info. 
In memory accounts payable system-storage permitted 
Generate invoice on screen and print on punter 
In memory inventory control system 
Computerized telephone directory 
Time use analysis 
Use of assignment algorithm for optimal job assign. 
In memory accounts receivable system-storage ok 
Compares 3 methods of repayment of loans 
Computes gross pay required for given net 
Computes selling pace for given after tax amount 
Arbitrage computations 
Sinking fund depreciation 
Finds UPS zones from zip code 
Types envelope including return address 
Automobile expense analysis 
Insurance policy file 
In memory payroll system 
Dilution analysis 
Loan amount a borrower can afford 
Purchase pace for rental property 
Sale-leaseback analysis 
Investor's rate of return on convertible bond 
Stock market portfolio storage -valuation program 

CASSETTE VERSION 899.95 
DISKETTE VERSION 899.95 
TRS -80* MODEL II VERSION 8149.95 
ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON -UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 

ME aUPUTßaNICS .n,a,..s. 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL-FREE 
ORDER LINE 

N. Y. STATE) (800) L131 28/8 

HOUR 24 DRDER 
LINE 

14 425-1535 (9 ) 



Scalar Dyadic Operators, Softronics APL 

O 

CC 

L11 

o 

+ 

X 

* 
© 
L 

I 

f 
a 
Z 

ADD 

SUBTRACT 

MULTIPLY 

DIVIDE 

EXPONENT 

LOGARITHM 

FLOOR 

CEILING 

U_ 

o 
Z 
O 

0 
0 

0 
0 

0 
0 

o 

o 

0 
El 

0 
El 

0 
0 
0 

COMMENTS 

Dyadic version innaccurate in 
last decimal place; see text. 

¢ 
0 F 
Q 
K 

á 
O 

c # 

AV 

!Qr 

Z 

RESIDUE 

FACTORIAL 

CIRCLE 

LESS THAN, ETC. 

EQUAL TO, 
NOT EQUAL TO 

AND, OR 

NAND, NOR 

U 
O U 
Q p z 
O COMMENTS 
F o 

0 

ra El Gamma function missing. 

Only sin, cos, tan, arctan im- 0 plemented. 

0 
El 

0 
CI 

_U 

O U 
W Q O î z a 4 O 
z f o 

NOT 

ROLL 

IOTA (INDEX) 

RHO (RESHAPE) 

RAVEL 

DECODE , ENCODE 

TAKE, DROP 

MEMBERSHIP 

GRADE-UP 
GRADE -DOWN 

MATRIX DIVIDE 
OR INVERSE 

El 

0 

CI 

El 

0 
D 

0 

Nondyadic Scalar and Mixed Operators, Softronics APL 

o 
H 

2 
COMMENTS á 

o z 

Dyadic available as defined 
function only. 

Catenation for vectors only; no 
lamination. 

Available as defined function 
only. 
Both available as defined func- 
tion only. 

Q TRANSPOSE 

ROTATE OR 
REVERSE 

e ROTATE 

COMPRESS 

f COMPRESS 

EXPAND 

EXPAND 

.- EXECUTE 

FORMAT 

U 
O o 
4 C z 
o 

o 

0 

0 

0 

0 

Ell 

0 

CI 

D 

COMMENTS 

Dyadic "diagonal" transpose 
missing. 
Dyadic function available for 

vectors and two -dimensional 
matrices only available as 
defined function. 

Available as / [1] only. 

Converts a vector or array to a 
character string (with embedded 
carriage return) for printing. 

W f 
a 
z 

Composite Operators, Softronics APL 

f REDUCTION 

f T REDUCTION 

0 
0 

w î 
a 
z 

f.g INNER PRODUCT 

0.f OUTER PRODUCT 

0 
0 

Notes: 
"Y" and "N" mean that a given operator is either present in all its forms or totally absent from this verion of APL. "Y" means that the 

operator is only partially present in this version. "N *" means that the operator is not present in this version but that part or all of it is avail- 
able through an APL defined function supplied with this version. Further information explaining "Y *" and "N" is given in the "Comments" 
column. 

A scalar is an object (number or character) with no dimension. A vector is a string of objects that have one dimension. An array is a 
matrix of objects that have two or more dimensions. 

Other features: standard APL commands, system functions, and system variables; line editing only of defined functions; PEEK and POKE 
functions; 8080 -type port IN and OUT functions; shared variable mechanism for interaction with disk files (sequential read and write only, in 
standard CP /M format); mixing of APL data structures (arrays, vectors, scalars) in records of same file; user choice of standard terminal, 
APL terminal, or video board with programmable character generator; and good documentation. 

Other limitations: several much -needed operators are missing (see body of this table) and there is no random access to disk files' char- 
acter- editing of defined functions. 

Table 2: Summary of Softronics APL features. 
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UTLF1ZSi. 
EVERYTHING FOR YOUR TRS -80TM 

MODEL III 
TRS-M Y a trademark d Tandy Cory. 

It All orders processed within 24 -Hours 
* 30-Day money back guarantee on all TRSDOS Software 
* Add $2.00 for shipping in UPS Areas 
* Add $4.00 for C.O.D. or NON -UPS Areas 
* Add $5.00 outside U.S.A., Canada & Mexico 
* We will match any bonafide advertised price 

in any of the Major Computer Magazines 

GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, PAYROLL, 
INVENTORY CONTROL AND INVOICING (Small Business Group) an extensive business 
system for the serious user can be used one module at a time or as a coordinated system 
$199.95 per module $1199.95 for the complete system . 

') MASTER PAC 100 100 essential programs BUSINESS PERSONAL FINANCE 
STATISTICS... MATH GAMBLING GAMES..._ includes 125 page manual and 5 diskettes 

$59.95 

BUSINESS PAC 100 100 essential business programs INVENTORY CONTROL PAY- 
ROLL BOOKKEEPING SYSTEM STOCK CALCULATIONS CHECKBOOK MAINTEN- 
ANCE ACCOUNTS RECEIVABLE ACCOUNTS PAYABLE includes 125 page manual 
and five diskettes $99.95 

I) INFORMATION SYSTEM (The Bottom Shelf) An in -memory information system for small 
mailing lists. inventories (i.e. books, articles, records, program reference files) Can be used 
for anything that you would use rolodex or index Card files Up to ten user define fields 
Programmable printouts for rolodex cards. mailing labels. etc Will identify all records that 
contain a group of characters you've entered even if that group is in the middle of a line Sorts 
data base by any field $49.50' 

,) DATA MANAGER II (The Bottom Shelf) RANDOM ACCESS Disk based DATA MANAGE- 
MENT SYSTEM (Similiar to INFORMATION SYSTEM above but RANDOM ACCESS 
STORAGE expands the amount of storage space available) Used to replace index cards for 
medium sized mail lists. inventories. personnel records, sales prospects. etc.....Uses up to lour 
disk drives on line Up to twenty user defined fields. programmable printouts for rolodex 
cards, etc will identify all records that contain a group of characters you've entered even if 

that group is in the middle of a line maintain up to 5 changeable presorted "key" files...... 
variable length random records (the smaller the record you define, the more records yu can 

store) 599.95' 

I) BUSINESS MAIL SYSTEM (The Bottom Shelf) ....Handles large mailing lists (up to 150.000 
names) supports 3 or 4 line addresses._.. files automatically in zip code order. alphabetical 
within zip code formats for 1 to 4 across mailing labels supports quick disk location of 

single or multiple names meets all industry and postal standards numeric code fields 
included for printing selected records $125.00' 

ANALYSIS PAD (The Bottom Shelf) A Columnar Calculator for financial analysis, line item 
budgeting. cost analysis, sales analysis and almost any financial function (and many statistical 
functions) create matrixes of 29 ^ 39 make all entries at one time either by row or column 
add. delete. move or switch columns and rows....edit any data from full screen display add. 

subtract, multiply and divide one column by another and put results in designated column (up 

to six calculations can be made and placed in designated column) define columns as con- 
stants save calculations and formulas on disk results can be printed in a variety of report 
formats $99.95' 

I) CHECKBOOK II (The Bottom Shelf) A complete in memory checkbook balancing and 

reconcilliation program five column keyboard input with 5 characters for check number, 16 

for payee, 4 for code numerical sort routine $49.50 

I) CHECK REGISTER ACCOUNTING SYSTEM (The Bottom Shelf) A complete random access 
checkbook system set and define up to 60 accounts with as many income accounts as you 

choose ...complete checkbook balancing and reconcilliation single entry input where 
transaction can be dispersed over several accounts enables user to make a 64- character note 
on each transaction ....print out your own check after data en try prints monthly summaries of 

each account with month and year -to -date totals create a suspense file to remind you of 
coming expenses Reports generated included Check Register (for any month). notes to 

Check Register, Income /Expense Distribution Report. Statement of Selected Accounts, Bank 
Reconcile Statement, Suspense File and Full Account Distribution Statement $74.95' 

I) LIBRARY 100 (The Bottom Shelf) 100 Programs on a broad range of topics Finance 
Education__. Graphics Home Games CASSETTE VERSION $49.50 

DISK VERSION $74.95 

ADVENTURE by Scott Adams) A series of games (for ages 10-99) wander through en- 

chanted worlds seeking treasures 1. Adventureland 2 Pirate's Adventure 3. Mission 
Impossible Adventure 4. Voodoo Castle 5. The Count 6. Strange Odyssey 7. Mystery 
Fun House 8. Pyramid of Doom 9. Ghost Town (Cl and e2 recommended for the movie 
adventure) Each adventure $14.95 (jon cassette) Diskette versions sold in groups of three 
at $39.95 per three programs (Cl - e3, $14 - #6, e7 - 119). 

HORSE SELECTOR II (Dr. Hal Davis) New simplified version of the original Horse Selector 
(for flats) The first Horse Selection System to actually calculate the estimated offs for each 

horse easy to follow rules uses 4 factors (speed rating. track variant. distance of the 
present race. distance of the last race) calculated estimated odds FREE DUTCHING 
TABLES allows belting on 2 or more horses with a guaranteed profit $50.00 

I) MON -3 and MON -4 (Howe Software) Powerful utility programs enabling you to interact 
directly with your TRS -e0 in MACHINE LANGUAGE The monitor comes with complete 
40-page instruction manual making it useful for both the beginner and advanced programmer.... 

simple commands make it easy to use functions include DISPLAY. DISASSEMBLE. MOVE 

and COMPARE, SEARCH. MODIFY. RELOCATE, PRINT. READ and WRITE, UNLOAD. SAVE 

and READ. INPUT and OUTPUT. SEND and RECEIVE MON -3 $39.95 (for cassette) 

MON -4 $49.95 (for disk). 

(14) SMART TERMINAL (Howe Software) enables your TRS -BO to be used as a remote terminal 
to a time sharing computer system $69.95 

(15) FAST SORT (Howe Software) a series of machine -language subroutines to sort data from 
BASIC programs data may be alphabetic (string) or numeric easily interfaced with your 
BASIC programs (no machine language knowledge is necessary) $9.95 

(16) MAILING LIST (Howe Software) maintains mailing lists of over 1000 names.... commands 
allow adding, changing, deleting. and finding names. Sorting is done in machine language 
subroutine labels printed in 1, 2 or 3 columns $69.95 

(17) HOME BUDGET (Howe Software) combines the maintenance of your checkbook with 

analysis of your income, expenses and monthly bills. Handles data including bills, income, 

deposits, checks and debits to your checking account. and cash expenses. Computes check- 
book balance, list of unpaid bills. monthly and year -to -date summaries of income and expenses 
showing income tax deductions All output printed on video display or line printer comes 
with complete instructions manual $49.95' 

(16) SMALL BUSINESS ACCOUNTING (Howe Software) . Based on the DOME BOOKKEEPING 
SYSTEM keeps track of all income, expenditures and payroll for a small business of up to 16 

employees income and expenditures can be entered on a daily, weekly or monthly basis 
computes monthly and year to date totals manual contains complete instrucitons for custom- 
ization Cassette version $29.95._.. Diskette version $49.95 

(19) REMODEL -PROLOAD (Racet Computes) Renumber program lines move statements from 
one part of a program to another $34.95 

(20) GSF ( Racet Computes) Lightning fast in -memory machine language sort utility that can be 
made part of your BASIC progams without any machine language knowledge includes 
several other utilities to speed up your BASIC programs no machine knowledge necessary 
to use GSF in your BASIC programs $30.00 

(21) DOSORT (Raced Computes) includes GSF (above) extends the in memory sort to sorts 
on multiple disk drives $45.00' 

(22) COPSYS ( Racet Computes)_... allows the user to make copies of machines language cassettes 
without any knowledge of machine language $20.00 

(23) COMRPOC ( Racet Computes) an auto load program for disk users allows the user to 
insert a diskette into their MOD -III and have the computer take over all loading load a 

machine language program, BASIC, RUN a certain program all without pressing a single button 
allows your computer to perform 10. 20, 30 or more functions without pressing a single 

button $30.00' 

(24) INFINE BASIC (Racal Computes) adds a variety of machine language subroutines to your 
BASIC programs (without any machine language knowledge) fast sorts matrix operations 

compress and uncompress data and more $60.00 

(25) INFINITE BUSINESS (Racet Computes) an add on package to INFINITE BASIC _..adds a 

variety of routines important to the businessman (increase accuracy of calculations and more) 
$30.00 

(28) DMS (Racet Computes).....lightning fast machine language sort sorts up to 4 disk drives of 
information 590.00' 

(27) BLINK ( Racet Computes) allows you to RUN new programs without losing the variables 
stored in your previous program line many programs together without losing important 
variables $30.00' 

(28) KFS -80 (Racer Computes) now you can use ISAM (Index Sequential Access Files) on your 
MOD -III using ISAM in your BASIC programs allows instant access of your items in your 
data files use with mail programs inventory programs etc. $100.00' 

(29) MAIL LIST (Racer Computes) all routines are in machine language allowing for quick 
access $75.00 
FOR DISK ONLY Circle 134 on Inquiry card. 

: car.lPUTßaM1cs w..e nr>, osarir>0, .r,..t.1 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

NEW TOLL -FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431 -2818 

HOUR 40 24 OLINE RDER 

(914) 425 -1535 
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Scalar Dyadic Operators, 

U 

a 
ç 

Ramware APL80 
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ADD 0 RESIDUE 0 

SUBTRACT 0 0 FACTORIAL 

MULTIPLY 0 0 CIRCLE 0 
DIVIDE 0 0 > 

LESS THAN, ETC. 
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LOGARITHM 
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FLOOR 0 0 A NAND, NOR 

CEILING 0 0 
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COMMENTS 

Gamma function missing. 

Hyperbolic and hyperbolic 
inverse not defined. 

Assumes nonzero values are 
equivalent to 1 or true (non- 
standard). 
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ROLL 0 0 
IOTA (INDEX) 0 
RHO (RESHAPE) 0 0 
RAVEL 0 
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MEMBERSHIP 0 
GRADE -UP 
GRADE -DOWN 0 
MATRIX DIVIDE 
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Nondyadic Scalar and Mixed Operators, Ramware APL80 

COMMENTS 

Catenation for arrays, vectors, 
along last coordinate only; no 
lamination. 
Right argument of encode 
limited to scalars only. 
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COMMENTS 

Monadic transpose is nonstan- 
dard for 3- dimensional or larger 
arrays; dyadic "diagonal" 
transpose missing. 

ROTATE 31 31 Available as ß [1] only. 

COMPRESS 0 
COMPRESS 31 Available as / [1] only. 

EXPAND 0 
EXPAND Available as \ [1]. 

EXECUTE CI 

FORMAT Sets field width and number of 
decimal places for future output. 
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z 

f / REDUCTION 

f I REDUCTION 

Composite Operators, Ramware APL80 

COMMENTS 

Available as f /[1] 

W f 
a 
z 

f INNER PRODUCT 

o.f OUTER PRODUCT 

0 
0 

Notes: 
"Y" and "N" mean that a given operator is either present in all its forms or totally absent from this version of APL. "Ye" means that the 

operator is only partially present in this version. "N *" means that the operator is not present in this version but that part or all of it is avail- 
able through an APL defined function supplied with this version. Further information explaining "Y *" and "N *" is given in the "Comments" 
column. 

A scalar is an object (number or character) with no dimension. A vector is a string of objects that have one dimension. An array is an 
matrix of objects that have two or more dimensions. 

Other features: five tutorial programs on APL included in package; standard APL commands, automatic execution of latent expression; 
tracing of function execution; choice of single (6- digit) or double (15- digit) precision in output; real -time clock, line and character editing of 
defined functions; print formatting and system control variables(APL I -bar functions); positioning of screen output (equivalent to PRINT @ 
in BASIC); use of periods and dashes in variable names; PEEK, POKE, and CALL functions; random or sequential access of file records; up- 
dating of file records; and mixing of APL data structures (ie: arrays, vectors, scalars) in records of same disk file. 

Other limitations: only one assignment operator per line; maximum of thirty -two functions per workspace and 255 lines per defined 
function; arrays limited to sixty -three dimensions; uses one -letter substitutions for APL operators (but these substitutions are differentiated 
from normal text). 

Table 3: Summary of Ramware APL80 features. 
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The Hard 
Facts About 

Software 
THREADED INTERPRETIVE LANGUAGES 
by Ronald Loeliger 

Threaded languages (such as FORTH) are compact, giving the speed of assembly language I 
with the programming ease of BASIC. They combine features found in no other pro- 
gramming languages. This book develops an interactive, extensible language with specific1 
routines for the Zilog Z80 microprocessor. With the core interpreter, assembler, and 

data type defining words covered in the text, it is possible to design and implement 
programs for almost any application and equivalent routines for different processors. 

272 pages 
hardcover 
illustrated ISBN 0 -07- 038360 -X 

.41 Threaded Interpretive Languages 

BASIC SCIENTIFIC SUBROUTINES, VOLUME I 

by Fred Ruckdeschel 

Designed for the engineer, scientist, experimenter, and student, this book presents a 

complete scientific subroutine package in BASIC. Volume I covers plotting, complex 
variables, vector and matrix operation, random number generation, and series approx- 
imations. This volume features routines written in both standard Microsoft and North 
Star BASIC, extensive appendices, and subroutine cross -references. 

VOLUME I 

336 pages 
hardcover ISBN 0- 07- 054201 -5 

illustrated 

BEYOND GAMES: System's Software 
For Your 6502 Personal Computer 
by Kenneth Skier 

At last, a complete programming guidebook 
for owners of personal computers utilizing 
the 6502 microprocessor. A self- contained 
course in structures programming and top - 
down design, this book presents a powerful 
set of tools for building an extended 
monitor, disassembler, hexadecimal dump 
routine, and text editor programs. Pro- 
grams are thoroughly explained, with clear 
instructions for modifications. 

1 

1 

Circle 135 on inquiry card. 

Toll Free # 1- 800 -258 -5420 

Please remit in U.S. funds or draw on a U.S. Bank 

ISBN 0- 07- 057860 -5 
440 pages 

softcover 
illustrated 

Circle 135 on inquiry card. 

Name 

Please send 
copies of Threaded Interpretive 

Languages 18.95 
copies of Basic Scientific Subroutines 

Volume 1 19.95 
copies of Beyond Games 14.95 

Title Company 

Street City State /Province Code 

LI Check enclosed in the amount of $ 

C7 Bill Visa Bill Master Charge 
Card No. 
Exp. Data 
Add 75e per book to cover 
postage and handling. BATE 70 Main Street EMS Peterborough, New Hampshire 03458 
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Scalar Dyadic Operators, 

U 
o 
a 
> o 

Vanguard APL 
cc 
0 r 
a W cc 
W î 
0. 4 
o z 

ADD 0 0 RESIDUE 

SUBTRACT 0 0 FACTORIAL 

MULTIPLY 0 0 Q CIRCLE 

DIVIDE 0 0 LESS THAN, ETC. 

EXPONENT 

LOGARITHM 

0 
0 

0 
0 

_ # 

AV 

EQUAL TO, 
NOT EQUAL TO 

AND, OR 

FLOOR 0 0 NAND, NOR 

CEILING 0 0 

U 
o 
a 
z 
o 

0 

0 

0 
0 

0 
0 
0 
0 

COMMENTS 

Gamma available as a defined 
function. 
Hyperbolic, inverse B2 -1, 
Jb2 +1 not defined. 

U_ 

o U_ 

W 4 O f z a 
a o > z f o 

NOT 

ROLL 

IOTA (INDEX) 

p RHO (RESHAPE) 

Catenation for arrays, vectors, 
RAVEL 0 m along all coordinates; lamination 

available as defined function. 
L T DECODE , ENCODE 0 Right argument of encode 

limited to scalars only. 

0 
0 
0 
0 

0 
0 
0 

Nondyadic Scalar and Mixed Operators, Vanguard APL 

COMMENTS 

t TAKE, DROP 

f MEMBERSHIP 

m I GRADE -UP 
I GRADE-DOWN 

C1 
MATRIX DIVIDE ® ® Both available as defined func- 
OR INVERSE tion only. 

0 

0 
0 

o 
a o 

W .4 p 
4 

z 0 cc 
COMMENTS 

z f o 

Q TRANSPOSE m © Monadic transpose for arrays 
available as defined function 

ROTATE OR only. 
REVERSE ® Both forms work for vectors 

only; for all arrays, available as e ROTATE ® ® defined functions only. 

COMPRESS 0 

1L COMPRESS ® Available as / [1] only. 

EXPAND 

EXPAND ® Available as \ [1] only. 

0 

EXECUTE 

Left argument is print width and 
FORMAT 0 number of decimal places; right 

argument is vector or array to 
be formatted. 

0 

W 
X 

z 

f / REDUCTION 

(f REDUCTION 

Composite Operators, Vanguard APL 

COMMENTS 
Lai î 
a 
z 

0 
31 Available as f / [1] only. 

f.g INNER PRODUCT 

o.f OUTER PRODUCT 

0 
0 

Notes: 
"Y" and "N" mean that a given operator is either present in all its forms or totally absent from this version of APL. "Y" means that the 

operator is only partially present in this version. "N means that the operator is not present in this version but that part or all of it is avail- 
able through an APL defined function supplied with this version. Further information explaining "Y" and "NU" is given in the "Comments" 
column. 

A scalar is an object (number or character) with no dimension. A vector is a string of objects that have one dimension. An array is a 
matrix of objects that have two or more dimensions. 

Other features: standard APL commands, system functions, and system variables; line editing only of defined functions; shared variable 
mechanism for interaction with disk files (sequential and random access); mixing of APL data structures (arrays, vectors, scalars) in 
records of same disk file; the ability to share with any Z80 I/O port. 

Other limitations: only way to use this software with a non -APL terminal or video board uses one -letter substitutions of a standard ASCII 
character for APL operators (plus these substitutions are not differentiated from normal text); documentation is adequate but terse; no 
character editing of defined functions. 

Table 4: Summary of Vanguard APL /DTC software features. 
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"WITH THE UCSD p-SYSTEM,TM 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO zENITH:' 

UCSD p- System and UCSD Pascal are trademarks of the Regents of the University of California. 

Circle 136 on Inquiry card. 

HARRY BLAKESLEE, President, Denver Software 

Our business is bigger and 
better than ever. 
A lot of the credit for that 

goes to the UCSD p- System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p- System -like our 
financial management package -and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p- System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p- System,you can use the language 
of your choice -UCSD Pascal,' 
FORTRAN -77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor- 
row. With the microcomputer 
software that goes from "A" to "Z." 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 

E(o)Lnir°'C c= mscaosYsrems 
R SUBSIOIRRY OF SOFTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 

CA 92126. (714) 578 -6105 
TWX: 910 - 335 -1594 
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Notes on APL Benchmarks 
The following information specifies the tests that 

are run on all versions of APL that are examined at 
BYTE magazine. Defined function SETUP, shown in 

listing 1, creates the APL variables that will be used in 

the tests shown in table 1. A and B are 10 by 10 

matrices used in tests like A =B to perform an opera- 
tion 100 times with one statement. C is a ten -element 
vector giving the values from it to 107r. D is a 10 by 10 
matrix of trigonometric values. E is a ten -element vec- 
tor of the values from 1 to 10 (used to test the outer 
product operator). F is a vector used to convert sec- 
onds to years, days, hours, minutes, and seconds in 

the test F T 100000000, using the encode (r) operator. 
RA and RB are 100 -element vectors made from the 
elements of matrices A and B. Finally, M3D is a three - 
dimensional array used to test rotation around a non - 
default axis. 

The function TIME in listing 2 was used in timing 
the performance of a function. Statements 20 thru 60 
are performed N times, with the (exp) in each line 
replaced by the function being tested (for example, 
Q -A =B). Statement 80 displays the total number of 
times the function has been performed, while state- 
ment 90 requests the number of seconds used in the 
test (timed by a stopwatch) and displays the time used 
to perform the function once. Each function is per- 

formed five times within TIME to maximize the time 
spent executing the function when compared to the 
time spent executing statement 10 and repeatedly 
executing line 70 N times. In addition, the TIME func- 
tion was performed with increasing values of N until 
the unit time agreed to three significant places. The 
timing values in table 1 are rounded to two significant 
places. 

Three short APL functions, CIRCLE, TRANS, and 
IVER, are used as benchmarks to grade the perfor- 
mance of an APL implementation in less abstract 
terms. (See listings 3, 4, and 5.) CIRCLE takes a 
numeric matrix and adds a set value to all matrix 
elements in an imaginary circle with a given center and 
radius. (This function was used to set up a "picture" 
matrix of geometric shapes in a pattern- recognition 
algorithm.) The TRANS function transforms a matrix 
of numbers into a matrix of symbols, with the in- 
dividual symbols used to reflect the value of the cor- 
responding numeric matrix entry. The IVER function 
was presented by Dr Kenneth Iverson in the article 
"Understanding APL" (August 1977 BYTE, page 36). 
When given a right argument of seven or larger, it 
returns a vector containing all the prime numbers up 
to and including that number. (For example, IVER 11 
returns the vector 2 3 5 7 11.) 

Notes: 
All of the above tests are performed on either 10 by 
10 matrices or 100 -element vectors; in addition, the 
tests were carried out to minimize the amount of time 
outside the operation being timed. In some cases, a version of APL could not operate 
on a given size matrix. An asterisk denotes an 
estimated entry made by adjusting the time an opera- 
tion took for a smaller matrix. 

CIRCLE, TRANS, and IVER (shown in listings 3 
thru 5) are APL defined functions used to compare the 
versions of APL in a working environment. 
All numbers here are given to 2 significant digits. 

In the cases where a version of APL gives the user an 
APL defined function (a short program written in 
APL) to use when the operation is not in the machine - 
code version of APL, the defined function is used in 
the above timing tests. For example, none of the above 

versions of APL incorporate matrix divide in their ver- 
sions, but Softronics and Vanguard supply an APL 
defined function to do the same operation. 

NA means the function is not available in a given 
version of APL. 

The Ramware APL80 was run on an unmodified 
Radio Shack TRS -80 Model I with one disk drive and 
48 K bytes of memory. The TRS -80 runs at 1 MHz; all 
timing figures should be halved for users running 
modified TRS -80s at 2 MHz. 

The Softronics APL was run on a Cromemco Z2D 
with 56 K bytes of memory, running at 4 MHz. 

The Vanguard APL /DTC software was run on an 
APL /DTC computer with 80 K bytes of memory, run- 
ning at 4 MHz. Users buying the Vanguard APL /V80 
software should expect slightly decreased performance 
varying with the amount of memory in the system. 

Text continued from page 196: 

be devised. APL operators that normally do not appear 
on the keyboard have a 1- character substitution. For ex- 
ample, the character % replaces the APL division 
operator and parentheses () replace the square 
brackets H ] used in APL to denote subscripts. Other 
characters are represented by a shifted keyboard letter; 
for example, shift -q is used for the APL character (a 
quad), and shift -i is used for the APL iota operator L. On 
the TRS -80 video screen, these characters are displayed 
as their uppercase alphabetic equivalents (because an un- 
modified TRS -80 has no lowercase letters) with a little 
graphic dot just below and to the left of the uppercase let- 
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ter. This, plus one space on the left of the single letter 
substitution, makes this system more readable. (See 
photo 1 for the APL80 equivalent of the CIRCLE function 
of listing 3a). 

Many other Level II- related features make Ramware 
APL80 a usable product and certainly the best buy 
dollar- for -dollar. Several other features that must be 
mentioned are sequential and random access of APL disk 
files and access to the real -time clock; other features are 
listed in table 3. 

Vanguard APL /DTC Computer and Software 
Two of the "At a Glance" boxes describe the last ver- 
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The ZVX4 MEGABYTER is for the APPLE II user 
who wants to DOUBLE file size, expand the 
capability of existing business software, and make 
other SERIOUS applications more viable. 
Now you can have compatibility with IBM, 
INTEL, CP /M, Z80 Softcard*, UCSD Pascal, and 
others. 

Look what the MEGABYTER dual density 8" 
floppy disk controller, with its LSI circuitry and 
reliable industry standard IBM 3740 format, 
means to you: 

INCREASED STORAGE 
Increase online storage to 2 Mega bytes 
Double your maximum accounts and file size 
Add high capacity efficient hard disk backup 
Control up to 4 Shugart SA800 /SA850 drives 

IMPROVED COMPATIBILITY 
Operate APPLE DOS 3.1/3.2/3.3, mini disks 
Preserve existing software investment 
Interchange data with other computers 

SIMPLIFIED OPERATION 
Reduce disk handling and I/O slot usage 
Gain automatic single /double density operation 
Change to double sided drives with one switch 

Available at your Apple dealer. Call or write today!! 

>.)VA> 
SORRENTO VALLEY ASSOCIATES 
11722 SORRENTO VALLEY ROAD 
SAN DIEGO, CA 92121 
(714) 452 -0101 

CP /M trademark of Digital Research, Inc. 
Z80 Softcard trademark of Microsoft, Inc. 
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COW A )IS " 
cows tR011 WM C(IORD ,RADIUS 'ME AD11 

n+ t( 6 5 4 9)C1R0.E A ADS TO THE MAY A CIi1<1E 

CND1rE SOS RADIUS 4,I11TH GENIER AT ( 6 5) 

4: C 

5: +A 

6: 101+In(1)JR(3). 1 

7: lp(ROH :R131 QOM + 1 

81 Ca411'(2)Jilt(3141 
9: IEXiCa a +CQ * 

1 IIST +(((:CRQI J1t ( 1))E 2)4(CQ 14R ( 2))4 2)E .5 

11: 4011 ( 3XIIST )4.AIlP 

12: 1(ROI ;Ca XI (Rp1;CQ )+qt ( 4) 

13: ENV :4(13. (qt ( 2)4 ( 3))/1EXI13. 
14: 4( 111012011 )( 1411(f1t ( 1)+411 ( 3)) 
15: 1 

Photo 1: The APL function CIRCLE as presented by Ramware 
APL80. In this -version of APL for the TRS -80 Model I, nonstan- 
dard APL characters are replaced by either a 1- character 
substitution or by a single letter marked by a graphics dot below 
and to the left of the letter. 

Photo 2: The Vanguard Systems Corporation APL /DTC. The 
system includes: the APL /DTC (desk -top) computer, on the 
left; its associated APL terminal, on the right; and, on top of the 
computer, documentation and two floppy disks of soft- 
ware- customized CP /M and Vanguard APL. 

sion of APL, which was reviewed as a computer /soft- 
ware combination called APL /DTC. The computer and 
software have been optimized for each other, creating a 
version of APL that is slightly more powerful than its 
stand -alone software counterpart, APL /V80. 

The APL /DTC system, which carries a label of the 
same name (see photo 2), is actually a Vector Graphics 
microcomputer with modifications made at Vanguard 
Systems Corp. (One modification results in the computer 
holding 80 K bytes of memory.) Its associated terminal, 
which displays all APL characters (as shown in photo 3) 
has an APL keyboard and is a Vector Graphics "Mindless 
Terminal" (a keyboard and video display that connects to 
a memory- mapped video board inside the computer 
proper). Its associated video board has a PROM (pro- 
grammable read -only memory device) that generates the 
APL character set. The APL /DTC computer runs CP /M 
as customized by Lifeboat Associates and Vanguard. The 



Start learning and computing for only $129.95 with a Netronics 8085 -based 
computer kit. Then expand it in low -cost steps to a business /development system 
with 64k or more RAM, 8"floppy disk drives, hard disks and multi - terminal I /O. 

THE NEW EXPLORER /85 SYSTEM 
Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95! 

(Also available wired & tested. $1799.95) Imagine - for only $129.95 you can own the starting 
level of Explorer /85, a computer that's expandable into 
full business /development capabilities - a computer 
that can be your beginner system. an OEM controller, 
or an IBM -formatted B" disk small business system. 
From the first day you own Explorer /85, you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features the advanced Intel 8085 cpu, which 
is 100% compatible with the older 8080A. It offers on- 
board S -100 bus expansion, Microsoft BASIC in ROM, 
plus instant conversion to mass storage disk memory 
with standard IBM -formatted 8" disks. All for only 
$129.95, plus the cost of power supply, keyboard/ 
terminal and RF modulator if you don't have them (see 
our remarkable prices below for these and other ac- 
cessories). With a Hex Keypad /display front panel. 
Level "A" can be programmed with no need for a ter- 
minal, ideal for a controller. OEM. or a real low -cost 
start. 

x. ,._s _''v Level "A" is a 
complete operating \ system, perfect for 
beginners, hobbyists, . industrial controller 
use. $129.95 

LEVEL "A" SPECIFICATIONS 
Explorer /85's Level "A" system features the advanced 
Intel 8885 cpu. an 8355 ROM with 2k deluxe monitor/ 
operating system. and an advanced 8155 RAM I/O .. . 

all on a single motherboard with room for RAM /ROM/ 
PROM /EPROM and S -100 expansion. plus generous 
proloty ing space. 

PC Board: Glass epoxy. plated through holes with 
solder mask. I /O: Provisions for 25 -pin (DB25) con- 
nector for terminal serial I /O. which can also support a 

paper tape reader ... cassette tape recorder input and 
output ... cassette tape control output ... LED output 
indicator on SOD (serial output) line ... printer inter- 
face (less drivers) ... total of four 8 -bit plus one 6 -bit 
I/O ports. Crystal Frequency: 6.144 MHz. Control 
Switches: Reset and user (RST 7.5) interrupt ... addi- 
tional provisions for RST 5.5, 6.5 and TRAP interrupts 
onboard. Counter /Timer. Programmable, 14 -bit bi- 
nary. System RAM: 256 bytes located at F800, ideal 
for smaller systems and for use as an isolated stack 
area in expanded systems ... RAM expandable to 64K 
via S -100 bus or 4k on motherboard. 

System Monitor (Terminal Version): 2k bytes of 
deluxe system monitor ROM located at MIA leaving 
NA free for user RAM /ROM. Features include tape 
load with labeling ... examine /change contents of 
memory ... insert data ... warm start ... examine and 
change all registers ... single step with register display 
at each break point, a debugging /training feature ... go 
to execution address ... move blocks of memory from 
one location to another ... fill blocks of memory with a 

constant ... display blocks of memory ... automatic 
baud rate selection to 9600 baud ... variable display 
line length control (1 -255 characters/line) .. chan - 
nelized I/O monitor routine with 8 -bit parallel output 
for high -speed printer ... serial console in and console 
out channel so that monitor can communicate with I/O 
ports. 

System Monitor (Hex Keypad /Display Version): 
Tape load with labeling ... tape dump with labeling 
... examine /change contents of memory ... insert data 
... warm start ... examine and change all registers ... 

Full 8" disk system for less than the price of u mini (shown with 
Netronics Explorer /85 computer and new terminal). System features 
floppy drive from Control Data Corp., world's largest maker of 
memory storage systems (not a hohhy brand!) 

Level "A" 
With Hex 

A. 
Keypad /Displa 

single step with register display at each tweak point ... 
go to execution address. Level "A" in this version 
makes a perfect controller for industrial applications. 
and is programmed using the Netronics Hex Keypad/ 
Display. II is low cost. perfect for beginners. 
HEX KEYPAD /DISPLAY SPECIFICATIONS 
Calculator type keypad with 24 system -defined and 16 
user -defined keys. Six digit calculator -type display. 
that displays full address plus data as well as register 
and status information. 
LEVEL "B" SPECIFICATIONS 
Level "B" provides the S -100 signals plus buffers/ 
drivers to support up to six S -100 bus hoards. and in- 
cludes: address decoding for onboard 4k RAM expan- 
sion selectable in 4k blocks ... address decoding for 
onboard 8k EPROM expansion selectable in 8k blocks 
... address and data bus drivers for onboard expansion 
... wait state generator (jumper selectable). to allow the 
use of slower memories ... two separate 5 volt regula- 
tors. 
LEVEL "C" SPECIFICATIONS 
Level "C" expands Explorer /85's motherboard with a 

card cage. allowing you to plug up to six S -100 cards 
directly into the motherboard. Both cage and card are 
neatly contained inside Explorer's deluxe steel 
cabinet. Level "C" includes a sheet metal superstruc- 
ture, a 5 -card. gold plated S -100 extension PC board 
that plugs into the motherboard. just add required 
number of S -100 connectors. 

Ffr 
Explorer /85 
With Level "C" 
Card Coge. 

LEVEL "D" SPECIFICATIONS 
Level "D" provides 4k of RAM, power supply regula- 
tion. filtering decoupling components and sockets to 
expand your Explorer /85 memory to 4k (plus the origi- 

Y 

nal 256 bytes located in the 8155A). The static RAM 
can be located anywhere from L000 to EFFF in 4k 
blocks. 

LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for 8k of EPROM to use the 
popular Intel 2716 or the TI 2516. It includes all sockets, 
power supply regulator, heat sink. filtering and decou- 
pling components. Sockets may also be used for 2k x 8 
RAM IC's (allowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

8" CONTROL DATA CORP. Data capacity. 401.016 bytes 
professional drive. (SD). 802,032 bytes (DO). 
LSI controller. unformatted. 
Write protect. Access lime: 25ms(one 
Single ordouhledensity. track). 

DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 

Contents up to four 8" drives. 2716 PROM socket included 
1771A LSI (SD) floppy disk for use in custom 
controller. applications. 
Onboard data separator Onboard crystal controlled. 
(IBM compatible). Onboard 1/0 baud rate 
2 Serial l /O pons generators to 9680 baud. 
Autabool to disk system Double -sided PC board 
when system reset. (glass epoxy.) 

DISK DRIVE CABINET/POWER SUPPLY 
Deluxe steel cabinet with individual power supply far max- 
imum reliability and stability. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAK! 
Beginner's Pak (Save 526.09!)- Buy Level "A" (Ter- 
minal Version) with Monitor Source Listing and AP -1 
5 -amp Power Supply: (regular price $199.95), now at 
SPECIAL PRICE: $169.95 plus post. & insur. 
Experimenter's Pak II (Save $53.40!) - Buy Level 
"A" (Hex Keypad /Display Version) with Hex 
Keypad /Display, Intel 8085 User Manual, Level "A" 
Hex Monitor Source Listing. and AP -1 5 -amp Power 
Supply: (regular price $279.35). all at SPECIAL 
PRICE: $219.95 plus post. & insur. 
Special Microsoft BASIC Pak (Save 5103.00!)= In- 
cludes Level "A" (Terminal Version), level "B ". 
Level "D" (4k RAM). Level "E ". Bk Microsoft in 
ROM. Intel 8085 User Manual, Level "A" Monitor 
Source Listing, and AP-1 5-amp Power Supply: (regu- 
lar price $439.70), now yours at SPECIAL PRICE: 
$329.95 plus post. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.96 
plus post. & insur. 

Special 8" Disk Edition Explorer/85 (Save over $1B4!) - Includes disk -version Level "A ", Level "B ", two 
S -100 connectors and brackets, disk controller, 64k 
RAM, AP -15 -amp power supply, Explorer /85 deluxe 
steel cabinet, cabinet fan, 8' SD /DD disk drive from 
famous CONTROL DATA CORP. (not a hobby 
brand!), drive cabinet with power supply, and drive 
cable set -up for two drives. This package includes 
everything but terminal and printers (see coupon for 
them). Regular price $1630.30. all yours in kit at 
SPECIAL PRICE: $1499.95 plus post. & insur. Wired 
and tested, only $1799.95. 

Special! Complete Business Software Pak (Save 
$625.00!) - Includes CP /M 2.0. Microsoft BASIC. 
General Ledger. Accounts Receivable. Accounts 
Payable. Payroll Package: (regular price $1325). yours 
now at SPECIAL PRICE: 5699.95. 

Please send the items checked below: 
Explorer /85 Level "A" Idi (Terminal Version) ... S129.95 plus 
S3 post. & insur. 
Explorer /85 Level "A" kIt ( Hex Keypad /Display Version) . . . 

$129.95 plus S3 post. & insur. 
8k Microsoft RAMC on cassette lape. 564.95 postpaid. 
Bk Microsoft BASIC In ROM kIt (requires Levels B. "D" and 
"E ") ... 590.95 lus 52 post. & insur. 
level "B" (S- 11p)kil ... $49.95 plus S2 posi. & insur. 
Level "C" (S -1008 -card expander) kll ... 539.95 plus $2 post. 
& insur. 
Level "9" 44k RAM) Ili... S89.95 plus 52 post. & insur. 
Level "E" (EPROM ROM) kit .. $5.95 plus soc p &h. 
Deluxe Steel Cabinet for Explorer /t15 ... $49.95 plus S3 post. 
& insur. 

Fan For Cabinet ... SI5.00 plus $1.50 post. & insur. 
ASCII Keyboard /Computer 7erminal Idi: features as hell 126 
character sri. u &1 case: full cursor control: 75 ohm video 
output: convertible to baudot output: selectable baud rate. 
RS232C or 20 ma. I/O. 32 oar 64 character by 16 line formals. 
and can lie used with either a CRT monitor or a TV set (if you 
have an RF modulator) ... 5149.85 plus 53.00 post. & insur. 

DeLuxe Steel Cabinet for ASCII keyboard /terminal ... 
S19.95 plus $2.50 post. & insur. 

Newt Trminal/MONIor: (See photo) Same features as above. 
except 12" monitor with keyboard and terminal is in deluxe 
single cabinet: kit ... $399.95 plus S7 post & insur. 

O Hazeltine terminals: Our prices tuai low to quote - CALL DS 

leaf-Sigler terminals /printers: Our pries taxi low tu gwde: 
CALLUS 
Hex Keypad /Display Idi... 589.95 plus S2 pest. & insur. 

0 AP -1 Power Supply Kit ±8V 45 amps) in deluxe steel r:ahinet 
539.95 plus 52 post. & insur. 

Cold Plated S-100 Bus Connectors... $4.85 each. postpaid. 
RF Modulator 1dt (allows you to use. your TV sel as a monitor) 

S6 as postpaid. 
16kRAM kit ( S- t00 board expands to Mk) ...6199.95plus$2 
post. & insur. 
32k RAM kil ... 6299.95 plus S2 post. & insur. 
48k RAM kit ... $390,95 plus $2 post. & insur. 
84k RAM Idi ... 6490.95 plus S2 post. & insur. 
16k RAM Expansion kit (to expand any of the above in 16k 
blocks up tu 64k) 

. . . 699.05 plus S2 post. & insur. each. 
Intel 9985 cpu Users' Manual ... 11710 postpaid. 
12" Video Monitor (10MHz bandwidth) ... $139.95 plus S5 

past. & insur. 
Beghmer's Pak (sue above) $169.95 plus $4 past. & insur. 
Experimenter's Pak (sexe above) 

. . 6210.95 plus $6 post. & 
insur. 

D Special Microsoft BASIC Pak Without ltrminal (see above) .. . 

$329.95 plus $7 post. & insur. 
O Same as above. plus ASCII Keyboard ltrminal YAM Cabinet, 

Get Free RF Modulator (see above) ... $490.95 plus S10 post. 
& insur. 
Special 8" Disk Edition Explorer /8S (ses' above) ... $1499.95 
plus S26 post. & insur. 

Wired &listed... $1799.95 plus $26 post. & insur. 
Extra 8" CDC floppy Drives ... 5499.95 pl us S12 p osl. & insur. 

Cabinet It Power Supply For Drive.. 589.95 plus S3 post. & 
instil. 

Drive Cable Set -up For Tho Drives ... $25 plus $1.50 post. & 
insur. 

DLsk Controller Board With I/O Ports ... 8199.95 plus S2 post. 
& insur. 
Special: Complete Business Software Pak (ses' above) . . 

5000.99 postpaid. 
SOLD SEPARATELY: 
CP /M 1.4... 5100pustpaid. 
CP /M 2.0... $150 postpaid. 
Microsoft BASIC... $325 postpaid. 

Intel 8085 cpu User Manual ... 57.50 postpaid. 
Level "A" Monitor Source Listing ... $25 postpaid. 

Canllnenls! USA Credit Card Buyers Outside Cannecticul 

CALL TOLL FREE: 800- 243 -7428, 
To Order From Connecticut Or For Technical 

Assistance. call (203) 354 -9375 

Total Enclosed (Conn res. add sales lax) S 

Paid By: 
Personal Check Cashier's Check /Money Order 
VISA Master Charge (Bank No. ) 

Acct. No. Exp. Date 
Signature 
Print 
Name 
Address 
City 
Stale. Zip 

ENETRONICS 
Research & Development Ltd. A 333 Litchfield Road, New Milford, CT 06776 
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Photo 3: Listing of the APL function CIRCLE on the APL /DTC 
terminal screen and, below, a listing of special APL characters as 

they appear on the APL /DTC terminal. The last row is com- 
posed of characters that are created using an overstrike. 

price tag of $7995 is rather steep for an APL machine, but 
a large body of CP /M software, including other com- 
puter languages, is available for the machine, somewhat 
mitigating the expense. 

The language itself, called APL /V80 and available for 
$500 in a variety of formats, is the undisputed winner in 
every category except cost and documentation. The fact 
that it is more expensive is reasonable; after all, it does 
offer a faster APL that implements more operators. 
However, its weakness in the documentation, though 
slight, is disturbing. 
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Here's $395 worth of convenience for anyone 
working with digital systems. Carry it 
anywhere in a pocket, valise or toolkit to enter 

and retrieve data. run diagnostics, change 
constants, test aata links, etc. 
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rFRM/rVAt 

Look at its facilities: 
Transmits 128 

ASCII codes 
Can display last 3 

characters receive 
Displays full 

64- character ASCII 
set on clear 16- 
segment LEDs 

25 -fine RS232 /c 
compatible interface 

Single 5V supply 
required at 400mA 
typical 

110 or 300 baud 
transmission selectabl 

Parity codes, stop bits 
settable to your standar 

Obeys bell, cursor and 
data format control codes 

Phone or write us for more details now: 
GR ELECTRONICS 

1640 Fifth Street, 
Santa Monica, CA 90401. 

Telephone: (213) 395 -4774. 
''Telex: 65 -2337 (BT Smedley SNM). 
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Because its documentation is not of the same caliber as 
the rest of the package, the software must stand on its 
own merits. (Fortunately, it does.) The documentation is 

terse, sometimes cryptic. Much of the language is defined 
in charts that give only the name of the operation being 
performed. Only one or two examples are given for each 
operator, far too few to be able to generalize. Comparing 
the Vanguard documentation to the Softronics documen- 
tation (which takes up to a half page to describe an 
operator and includes examples), I can summarize by 
saying that the Softronics documentation is much more 
"friendly" and much more useful as both a tutorial and a 

reference. 
On the positive side, APL /V80 includes information 

on customizing the software and on building and using 
auxiliary processors (software) that allow the language to 
interface to custom external devices through Z80 I/O 
ports. In addition, Vanguard provides a set of APL 
defined functions (in both printed and disk file form) that 
implements almost all of the functions not in its APL. 
Data files can be accessed either sequentially or randomly 
through a mechanism called shared variables; this 
method is used by the IBM 5100 computer and other 
computers to provide an APL -like mechanism for inter- 
acting with disk files. 

Vanguard has solved the problem of using its APL /V80 
on an unmodified ASCII computer. According to Dr 
John Howland of Vanguard Systems Corporation, a 
defined function is included in the APL /V80 package 
that, when executed, allows the user to edit and list APL 
functions using mnemonic substitutes of any length for 
the APL characters that are not on a regular ASCII 
keyboard. Although I have not seen this system at work, 
it sounds like a viable solution. 

Several notes are in order in relation to tables 1 and 4. 
The information in these tables is based on the APL soft- 
ware supplied with the APL /DTC computer, not the 
APL /V80 software. Again, according to Dr Howland, 
the APL /V80 software should run at the same speed as 
the software running on the APL /DTC computer (assum- 
ing that the Z80 board of the host computer runs at 4 

MHz, the system clock frequency of the APL /DTC). This 
means that the timing figures of table 1 are valid for the 
APL /V80. In addition, the software features in table 4, 
listed as available on the APL /DTC, are also in the 
APL /V80 software, with the exception of the inner prod- 
uct function (available as a defined function in 
APL /V80). The APL /DTC allows an APL workspace of 
34 K bytes, while the APL /V80 software allows a work- 
space of about 27 K bytes when running on a 64 K -byte 
CP /M system. The additional memory space used by the 
APL /DTC software is devoted to the implementation of 
hardware -related features (such as access to the real -time 
clock and a machine -related security function). 

Conclusions 
Versions of APL are available to fit every budget. The 

Ramware APL80 is a usable version of APL for the 
TRS -80, and it is quite a bargain at $39.95. Softronics 
APL, although it does have some serious limitations, is in 
a medium price range at $350. Vanguard APL /V80, at 
$500, is the fullest and fastest APL. Your needs and the 
amount of money you can spend will determine which 
version is best for you. 
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magazine that 

to the beemner. 
onComputing is the new McGraw - 

Hill quarterly that tells what's ahead - 
without talking over your head - in the 
1980's with personal computers. 

onComputing puts you on target 
with all the applications that go beyond 
your imagination. 

Personal computers in the home. 
Classrooms. 
They bring computer music. 
Electronic mail. 
Robots. 
They manage your personalized 
investment. 
The list goes on and on in onComputing. 

If you're a beginner with personal 
computers, get the most understood 
magazine on computers, onComputing. 
And even if you're an experienced 
computer user, onComputing has the 
information you need in today's fast - 
growing personal computer market. 

onComputing ' 
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Get onto onComputing. Call 800- 258 -5485. 

onCompating Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 

DOMESTIC subscription rate: 
U.S. I yr. (9 issues) a $8.50 E Canada & Mexico, 1 yr. (4 issues) Q $ 10.00 

FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank) 

Europe (and all other countries, except above), I Yr. © S12.00 - surface delivery 
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- the memory tat took 
18 months to hatch ! 

18 months ago, we designed RAM 17 around a brand new 16K static RAM from Hitachi that not only had 
the reliability and speed of static memory, but also consumed less power than dynamics. 

Unfortunately, pricing on this VLSI chip back then was such that we didn't feel RAM 17 would meet our 
tough standards for cost -effectiveness. In the past few months, however, volume production has lowered chip 
prices to where RAM 17 now represents an exceptional value in S -100 memory. 

Features include a stunningly low 250 mA typical power consumption, guaranteed operation (no wait 
states) at 6 MHz with CPU Z and 10 MHz with CPU 8085/8088, full compliance with all IEEE 696/S -100 
specifications (including 24 bit addressing and standard board size), four optional 2K windows to accommodate 
memory mapped disk controllers, pinout compatibility with 2716 EPROM (allows RAM /ROM mix on a single 
board), plus all the other features that make CompuPro memory the first choice of system designers world -wide. 

$1595 CSC (2 year limited warranty), $1395 A/T (1 year limited warranty), $1095 Unkit. 

These features may appear to be those of a dream memory of the future.. . 

but CompuPro is delivering RAM 17 now at finer computer stores near you. 

division of 



CompuPro computers don't JUST work: 
they WORK, and WORK, and WORK, and WORK, and 

If there's anything more important than throughput, it's reliability: that's why CompuPro System Components are painstakingly 
engineered not just to work, but to keep on working. Say goodbye to unexplained system hardware glitches - CompuPro products 
conform to all IEEE 696/S -100 specifications, thereby ensuring well integrated (and predictable) system performance. Also, should a 
system malfunction ever occur, the bus oriented nature of S -100 machines allows you to simply pull out the bad board and plug in a 
replacement.. .and when you depend on a computer, you know what it means to minimize down time. 

All CompuPro products meet the most demanding mechanical and electrical standards, and are backed with one of the best 
warranties in the business (1 year limited warranty on all products, 2 year limited warranty with exchange program for products 
qualified under the Certified System Component program). 

Sure, computers can be great intelligent toys; but for scientific, industrial, and commercial applications, toys aren't good 
enough. You need a computer that works, works right, and keeps on working: you need CompuPro system components. 

NEW! DISK 1: THE ULTIMATE 
A/T $495, CSC $595 DISK CONTROLLER. 

Finally, a disk controller worthy of the CompuPro name. This 
state of the art design uses properly implemented DMA with 
artibration, meaning that Disk 1 can co -exist - without any 
conflict whatsoever - on the same bus as other DMA devices. And 
because Disk 1 has 24 bit DMA addressing (not memory mapped), 
you have access to a full 16 megabyte memory map. 

What about speed? Disk 1 transfers data independently of CPU 
speed, allowing operation with 6 MHz Z80s® . Versatility? Disk 1 

handles up to four 8" or 5.25" floppy disk drives (including 96 
track high density minifloppies), single or double sided, single or 
double density (soft sector). Convenience? Disk 1 includes BIOS 
for CP!M-80® , as well as on -board boot for automatic startup 
and on -board serial port for system initialization startup. 
Compatibility? Disk 1 is compatible with MP /M © , OASIS, 
CP /M -80, and CP /M -86. Reliability? Uses industry- standard, 
third generation controller chips and the same design excellence 
that is a part of every CompuPro product. 

We weren't going to put out another me-too disk controller... 
and we didn't. The CompuPro Disk Controller is here. 

SYSTEM SUPPORT 1 
MULTIFUNCTION BOARD 

$295 Unkit, $395 A /T, $495 CSC 
This multi -purpose S -100 board provides sockets for 4K of extended 

address EPROM or RAM (2716 pinout) with one battery backup socket; 
battery backup month /day /year /time crystal clock with BCD outputs; 
optional math processor (9511 or 9512); full RS -232 serial port ; three 16 
bit interval timers (cascade or use independently); two interrupt 
controllers service 15 levels of interrupts; power fail indicator; and 
comprehensive owner's manual with numerous software examples. 
Conforms fully to all IEEE 696 /S -100 standards. (Add $195 to the above 
prices for the optional 9512 math processor.) 

SOFTWARE 
8088/8086 MONITOR- DEBUGGER: Supplied on single sided, single 
density soft -sector 8" disk. CP/M® compatible. Great development 
tool ; mnemonics used in debug conform as closely as possible to 
current CP /M" DDT mnemonics. $35. 

PASCAL /M FROM SORCIM: PASCAL - easy to learn, easy to 
apply - can give a microcomputer with CP /M ® more power than many 
minis. We supply a totally standard Wirth PASCAL /M 8" diskette 
and comprehensive manual. Specify Z -80' or 8080/8085 version. $175. 

Most CompuPro products are available in Unkit form, Assembled /Tested, or 
qualified under the high -reliability Certified System Component (CSC) program (200 
hour burn -in, more). Note: Unkits are not intended for novices, as de- bugging may 
be required due to problems such as IC infant mortality. Factory service is available 
for Unkits at a flat service charge. 

COMPUTER ENCLOSURE 2 
Introductory price: $795 (specify rack mount or desk top version) 

Includes fused, constant voltage power supply ( +8V at 25 Amps, 
±16V at up to 6 Amps); 20 slot shielded /active terminated 
motherboard; and deluxe enclosure with dual AC outlets on rear, 
heavy -duty line filter, circuit breaker, quiet ventilation fan, and reset 
switch. Rack mount version includes slides for easy pull -out from rack 
frame. 

Also available: COMPUTER ENCLOSURE 1. Same as above, but 
less power supply and mortherboard. $289 desktop, $329 rack mount. 

PRICE BREAKTHROUGH ON 16K 
MEMORY EXPANSION - 8 RAMS /$29 

These top quality, low power, high speed (200 ns) 16K dynamic 
RAMs expand memory in TRS -80 -I, -II, and -Ill computers (color 
model too) as well as machines made by Apple, Exidy, Heath H89, 
newer PETs, etc. Backed by 1 year limited warranty. Add $3 for two dip 
shunts plus TRS -80* conversion instructions. Limited quantity. 

S -100 MEMORIES FROM THE 
MEMORY LEADER 

CompuPro memories feature fully static design to eliminate dynamic 
timing problems, full conformance to all IEEE 696/S -100 specifica- 
tions, high speed operation (4/5 MHz Unkit, 10 MHz A/T and CSC), low 
power consumption, extensive bypassing, and careful thermal design. 

Unkit A/T CSC 
8K RAM 2A $159 $189 $239 
16K RAM 14 (extended addressing) $279 $349 $429 
16K RAM 20 -16 

(extended addressing and bank select) $319 $399 $479 
24K RAM 20 -24 

(extended addressing and bank select) $429 $539 $629 
32K RAM 20 -32 

(extended addressing and bank select) $559 $699 $799 

NEW! 64K STATIC RAM 17 . Amazingly low power in a 64K 
fully static RAM board: less than 500 mA maximum, 250 mA 
typical! It's fast, too; runs with 6 MHz Z -80 ©* CPUs, or 10 MHz 
8080 -family CPUs (8085, 8088, etc.). Uses IEEE extended 
addressing protocol, and may optionally turn off 2K windows 
from E000 to FFFF in order to accommodate North Star or 
Morrow disk controllers (the CompuPro disk controller can use 
the full 64K since it employs properly implemented DMA 
techniques). $1095 Unkit, $1395 A /T, $1595 CSC. 

TERMS: Prices shown do not Include dealer Installation and support services. Cal res add tax. 
Allow at least 5 %shipping; excess refunded. Orders under $15 add $2 handling. VISAQ4 and 
Mastercard, orders (525 min) call our 24 hour order desk at (415) 582 -0838. Include street 
address for UPS delivery. Prices are subject to change without notice. 

FREE CATALOG: Want more Information? Then send for our free catalog. For fast 
1st class delivery, add 41 cents in stamps; foreign orders add S2 (refundable with 
order). 

'LEGAL CORNER: 2e0A is a registered trademark 01 Dog; TRS80 is kadamark d the Tandy Corporation. 
PASCAL /M a a Trademark of Swxim; CP /M and MP /M are replslarad IradeeeMS of Digital Research. 

COMPUPRO PRODUCTS ARE AVAILABLE AT FINER COMPUTER STORES 
WORLD -WIDE . . .CALL (415) 562 -0636 FOR THE STORE NEAREST YOU. 

Circle 140 on inquiry card. om u ProTM 
OAKLAND AIRPORT, CA 94614 

division of 

(415) 562-0636 
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BYTELINES 
News and Speculation About Personal Computing 

Conducted by Sol Libes 

Sony Enters Word-Pro- 
cessing Arena: The Sony 
Corporation is a real in- 
novator. First, it decided to 
enter the word -processing 
market. Then it introduced a 
new concept in word pro- 
cessing that's surely a win- 
ner. Called the Typecorder, 
it consists of a small key- 
board/ microcassette unit 
¡about the size of two issues 
of BYTE. ... GW] that has a 

microcomputer and 1 -line 
LCD display; it costs $1400. 
Small enough to fit into your 
briefcase, it permits you to 
create text, edit it, and store 
it on tape. The tape can be 
run off on a companion 
printer, available for $800, 
or through a word -processor 
system due later this year. 
You can transmit the text 
over telephone lines via an 
optional acoustic -coupler 
modem, or you can process 
the text through a non -Sony 
system. Typecorder lets you 
mix audio and digital infor- 
mation on cassette, so you 
might devise some interest- 
ing computer- assisted soft- 
ware. 

I have no doubt that 
Sony's concept, features, 
and low price will be popu- 
lar and will lead to applica- 
tions beyond word process- 
i ng. 

AClose Look At The 
IBM Dlsplaywrlter: IBM is 

now delivering its new low - 
cost Displaywriter word -pro- 
cessing system; it's only 
$1000 more than the Radio 
Shack TRS -80 Model II, and 
it's really a general -purpose 
microcomputer that uses the 
Intel 8088 microprocessor. 

IBM rents word- process- 
ing software for $50 per 
month, which sounds rather 
steep; however, consider the 
TRS -80 owner who uses 
WordStar. WordStar costs 
$500, plus another $150 for 
the CP /M operating system. 
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Further, MicroPro Interna- 
tional issues WordStar up- 
dates about four times a 

year at $25 to $40 apiece. 
Hence, WordStar can cost a 

user about $850 for the first 
year of operation. 

My point is that the price 
difference between a word - 
processing system using an 
IBM (or Wang, Lanier, etc) 
and a Radio Shack system is 

really not that great. Add to 
this IBM's terrific service 
and its promises of extended 
I /O, communications, and 
applications packages for 
the Displaywriter, and you'll 
see that IBM is competing 
aggressively in the micro- 
computer marketplace. 

Word- Processing 
Prices Dropping: Word - 
processing- system prices are 
dropping. Following on the 
heels of IBM's new low -cost 
word -processing system, 
Wang Laboratories has intro- 
duced a new stand -alone 
system for $7500, with dis- 
counts offered on multiple 
units. Lanier Business Sys- 
tems is expected to intro- 
duce an inexpensive system. 
A B Dick is planning a $7500 
system that includes soft- 
ware (the others do not), and 
is drawing up plans for a 

local- network system that 
shares a printer, which will 
further reduce costs. 

Computer Hobbyists 
Gather For Huge Flea 
Market: On Saturday and 
Sunday, April 25th and 26th, 
several thousand computer 
hobbyists will flock to Tren- 
ton State College, Trenton, 
New Jersey, for the Trenton 
Computer Festival, the 
world's largest personal -com- 
puter- equipment flea market. 
This annual outdoor event is 

now in its sixth year. A 
multitude of swap and seller 
tables covering more than 5 

acres of real estate feature 
everything from complete 
computer systems to tiny 
electronic parts. There will 
be speakers, user -group 
meetings, an indoor exhibi- 
tion area, and a banquet on 
Saturday night. 

The Festival is sponsored 
by the Amateur Computer 
Group of New Jersey, the 
Philadelphia Area Computer 
Society, and the Trenton 
State Computer Society. The 
funds raised help support 
these nonprofit organizations 
and their activities. For infor- 
mation, call (609) 771 -2487, 
or write to TCF -81, Trenton 
State College, Trenton NJ 

08625. 

Credit Cards With in- 
telligence? The Battelle 
Memorial Institute is study- 
ing the feasibility of a credit 
card with a built -in micro- 
processor. Such a card has 
already been developed in 
Europe and will soon be 
tested. It is expected that in- 
telligent credit cards will 
provide added security with- 
out requiring large computer 
networks. 

Horne-Information 
Market Takes Shape: 
Several tests are underway 
to determine the best way to 
capture the lucrative home - 
information market. In the 
meantime, there's a battle 
brewing for control of the 
market, and the major con- 
testants are the telephone 
companies, principally 
AT &T (American Telephone 
and Telegraph) and the 
cable -television companies. 

By 1983, AT &T is expected 
to launch its home- informa- 
tion systems. A user will 
probably have to buy a spe- 
cial video -display terminal, 
about $250, plus pay a 
monthly service fee in the $4 
to $8 range. 

The cable -television com- 
panies plan to provide the 
same two -way services. 
Companies such as Westing- 
house, General Electric, and 
American Express are 
snatching up cable -tele- 
vision outfits. Several cable - 
television home -information 
systems are already in opera- 
tion. However, the real bat- 
tle is at least two years away 
when AT &T actually enters 
the market. 

The Terminal You 
May Have Been Waiting 
For: Hewlett- Packard has 
introduced a super- intelli- 
gent terminal, called the 
Model 2626A. It displays 119 
lines with 160 characters per 
line; moreover, the display 
can be divided into four win- 
dows. There are two inde- 
pendent I/O ports, so that 
you can simultaneously 
communicate through sepa- 
rate windows with two dif- 
ferent computers. There are 
user -programmable keys, 
and the bell has fifteen 
pitches, sixteen intensities, 
and two volumes -which 
means that you can play 
decent -sounding music on it. 

Microsoft And DEC 
Join Forces: Microsoft's 
first software product was a 

4 K -byte BASIC interpreter, 
which used keywords similar 
to DEC's (Digital Equipment 
Corporation's) BASIC -Plus. It 
launched Microsoft on the 
road to success with expand- 
ed BASICS and other lan- 
guage packages. DEC has 
now adopted Microsoft 
BASIC for its GIGI (general 
imaging generator and inter- 
preter) color -graphics sys- 
tem. Microsoft's BASIC is 

contained in ROM (read - 
only memory) in a micropro- 
cessor -based unit. GIGI is 

used with the PDP -11 and 
VAX -11 systems. 



Whether the ¡ob is building a home 

or a world MILESTONE helps ... 

With today's concerns about increasing costs 

and declining productivity it is true more than ever 

that any project worth doing deserves careful planning. 
Whether your're planning a construction project or 
the opening of a new retail store, you must carefully 
schedulue your manpower, dollars and time in order 
to maximize productivity. 

MILESTONE is a critical -path- network -analysis 

program. It runs on a desktop microcomputer, is 

inexpensive and simple enough for anyone to use. 

MILESTONE's design is a product of many years 

of experience in the "real world" of small -project 
management. In such an enivornment the primary 
purpose of planning is to help the project leader clar- 

ify the task at hand and to help him communicate his 

ideas to his subordinates and superiors. For these two 
reasons the designers of MILESTONE stressed it's 
interactivity and comprehensive reporting. 

Most of the design effort was put into eliminating 
unnecessary or redundant operator input and to 
checking all entries for validity. By organizing the 
project data for you, you can interactively modify 
your project plan leaving MILESTONE to perform 
the tedious calculations and to display the results. 

Internally, MILESTONE treats your project as 

a series of activities. Each activity has a name, dura- 

tion, capitol cost, mix of manpower, and an asso- 

ciated list of other activities that must be completed 
first. The list of associated activities (or prerequisites) 
provides a thread that MILESTONE uses to link all 

the jobs together into an overall project schedule. 
Every time you add a new activity or make a change 

to an existing one, the entire schedule is recomputed 
and the results are immediately redisplayed on the 
screen. 

Circle 141 on Inquiry card. 

For MILESTONE a project is simply any task 
made up of steps that must be performed in sequence. 
After dividing a project into it's composite steps, 
MILESTONE can help you plan, schedule and control 
the project. 

Specifically here are some of the things you can 

do, 
Find out which activities are time critical and 

can't be delayed 
Discover which activities have slack time and can 

be delayed without delaying the entire project 
Prepare a detailed cost estimate based upon a 

summation of each activity's individual equip- 
ment and manpower expenses 

Change an activity and instantly see the impact 
on the overall project schedule 
Investigate tradeoffs between manpower, dollars, 
and time 
Keep track of your project's progress by period- 
ically updating the schedule to reflect changes in 

the plan and completed activities 

MILESTONE requires 54K RAM and CP /M, Apple 
Pascal, or UCSD Pascal. CP /M versions need no sup- 

port language. All Apple II versions require 24 x 80 
video card. Formats: 8" single denisty IBM soft - 
sectored, NorthStar DD, Micropolis Mod II, Super - 
brain 3.0, Apple II. Price is $295. Manual alone - $30. 
Add $7.00 for shipping. 

SOFTWARE 
SOFTWARE 
DIGITAL MARKETING 
DIGITAL MARKETING 
2670 CHERRY LANE 
WALNUT CREEK CALIFORNIA 94596 (415) 938 -2880 

MILESTONE trademark Organic Software CP /M trademark 
Digital Research Apple Pascal Trademark Apple Computer 
UCSD Pascal trademark Regents University California 
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Diagnostic Disk 
Troubleshoots Your 
Disk Drive: Dysan Corpora- 
tion will introduce a floppy 
disk that checks disk -drive 
operation. It contains soft- 
ware and geometric patterns 
that test radial positioning, 
linearity, hysteresis, eccen- 
tricity, index timing, skew, 
relative head positioning, 
azimuth, drive rpm (revo- 
lutions per minute), head 
load, access time, and head/ 
media compliance. The first 
model to be introduced will 
be a $40 IBM 3740- compati- 
ble 8 -inch disk. 

Word -Processor Dic- 
tionary Introduced: 
IBM's new Displaywriter 
word -processor system fea- 
tures an optional dictionary- 
software package that 
checks the spelling of up to 
70,000 words. Similar pack- 
ages will soon be available 
for other systems. The first is 

Microspell, to be distributed 
by Lifeboat Associates. It 

checks the spelling of any 
ASCII -text file stored on disk 
under CP /M. Thus, the pro- 
gram can be used with files 
created by WordStar, Word - 
Master, Magic Wand, and 
other word -processing pack- 
ages. 

1 BM Status Report: 
Many critics want you to be- 
lieve that IBM's dominance 
in the data -processing mar- 
ket is eroding rapidly. Don't 
believe it, because more 
than a third of the $60 
billion 1980 computer mar- 
ket was IBM's. In all in- 
dustry, IBM's $23 billion in 
sales ranked eighth, and its 
$3 billion in total profits was 
third. By contrast, the sec- 
ond largest computer maker, 
Burroughs, had $2.83 billion 
sales and $305.5 million in 
profits. 

IBM is not always the 
technological leader. 
Rather, it has used market- 
ing clout to establish domi- 
nance in any market it 
enters. For example, IBM 
sells 70% of the large main- 
frame computers in the USA. 

However, during the last 
few years, DEC (Digital 
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Equipment Corporation), 
Data General, Wang Labora- 
tories, and Amdahl have 
grabbed an increasing share 
of the computer market. 
Several Japanese com- 
panies, such as Fujitsu, 
Hitachi, and NEC (Nippon 
Electric Company), are also 
moving in on IBM's territory. 
On the horizon, IBM faces 
strong competition from 
AT &T, Xerox, and Exxon, as 
they move into local and 
interoffice data- communica- 
tion network markets. 

These factors have had a 

serious impact on the value 
of IBM's stock. In the 1960 s, 

it sold for as much as 66 
times earnings; it now sells 
for 15 to 20 times earnings. 

IBM's strategy for the 
1980s is based on a coming 
generation of mainframes 
that will set new levels in 
price versus performance 
and emphasize telecom- 
munication networks. In ad- 
dition, IBM has opened 
retail stores and is entering 
several new markets via 
joint ventures, such as a 

videodisk project and 
satellite communications. 
However, it is likely that 
these projects will be a 

minor part in the whole IBM 
strategy for the 80s. Al- 
though IBM will become 
more involved in data net- 
working, its focus will con- 
tinue to be large central 
data -processing operations. 

New 8 -Inch Win- 
chester Has 136 Mega- 
bytes: Ontrax Corporation 
has unveiled the largest 
capacity 8 -inch Winchester - 
type disk drive to date. It 
stores 136 megabytes on five 
platters using sixteen read/ 
write heads. With a control- 
ler, the drive sells for $5000 
in quantity. That's 0.004 
cents per byte, compared to 
about 0.2 cents per byte for 
a typical single- density 
floppy -disk drive. 

Random News Bits: 
Computerland, High Tech- 
nology, and The Computer 
Store plan to stock at least 
one Japanese -made personal 
computer. Japanese sup- 

pliers currently being con- 
sidered are NEC, Casio, 
Canon, Sharp, and Pana- 
sonic. ...Tandy Corporation 
and the Professional Farmers 
of America (PFA) have intro- 
duced Instant Update, a 

data -base service that uses 
TRS -80 videotext terminals 
(actually TRS -80 Model II). 
Via telephone connections, 
the service provides infor- 
mation affecting commodity 
prices and crop yields and 
gives access to Washington 
Watch News. Commodity 
prices are updated every 10 
minutes. The service costs 
$95 per month. ...Sony has 
introduced a 31/2-inch micro - 
floppy -disk drive. (Editor's 
note: See this month's 
editorial.) It is currently be- 
ing marketed to OEMs and 
systems houses; its capacity 
is reputed to be over 800 K 

bytes (unformatted) per disk. 
...Two teenagers have been 
charged with masterminding 
a scheme that shut down 
DePaul University's comput- 
er during enrollment week. 
The shutdown cost DePaul 
$22,252 in computer time, 
repairs, and manpower. The 
teenagers said they did it to 
disprove the school's claim 
that it couldn't be done. 
...Intel Corporation an- 
nounced its figures on net in- 
come and revenues for the 
year that ended December 
31, 1980. Net income was 
$96.7 million, up 24% from 
the previous year, and 
revenues were $855 million, 
up 29% from 1979. Most of 
the growth occurred in the 
first half of the year.... 

Random Rumors: In- 
formed sources say that Tan- 
dy will lower the price of its 
Videotext terminal to corn - 
pete with AT &T's projected 
home -information terminal. 
...Apple Computer is devel- 
oping a new microcomputer 
using the 16 -bit Motorola 
68000 microprocessor. ...At 
least one software- develop- 
ment house has leaked that 
it is seriously negotiating 
with Apple on a disk oper- 
ating system for a machine 
called the Apple IV. ...Look 
for a lower- priced version of 
Hewlett -Packard's HP -85 

desk -top computer -maybe 
less than $2000 -to be call- 
ed the HP -83. It lacks some 
of the HP -85's features, but 
it has a plug -in disk -drive op- 
tion. ...Exxon's Kylex division 
is developing a 40 -row by 
80- character LCD (liquid - 
crystal display) for 
computer -display terminals. 
...Sony might be developing 
a personal- computer system 
for this year's market. Sony 
may include an interface for 
its new Typecorder word - 
processor terminal. ... Digital 
Equipment Corporation is 

developing a new line of per- 
sonal- computer products 
with extensive software sup- 
port, including an operating 
system based on RT -11 with 
VAX -compatible BASIC.... 

COBOL For The 8086 
Announced: The software 
picture for 8086 -based 16 -bit 
microcomputer systems 
keeps improving. Seattle 
Computer Products has an- 
nounced an 8086 version of 
Microsoft BASIC. Now 
Microsoft has COBOL -86, 
which runs under the 
CP /M -86 operating system. 

The projected execution 
time of these packages is 

three times as fast as the 
8080/Z80 versions. As a re- 
sult of the 8086's multitask- 
ing capabilities, the pack- 
ages will be better suited for 
multiple -user systems than 
the 8 -bit versions. 

MAIL: I receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a 

stamped, self- addressed 
envelope. 

Sol Libes 
P08 1992 
Mountainside NJ 07092 



ALLTHESE FEATURES... 
IN THIS SMALL SPACE... 

AT THIS LOW PRICE! 
Greater computer power ... fewer separate 

components ... larger capability ... simpler to 
operate .... modular maintenance . . . 

These are the unique benefits of the Quasar 
Data QPD -100 Floppy Disk Computer ... plus 
unsurpassed reliability...plus 12 -month warranty on all PC boards. 

Its highly reliable, industry- standard MFE drive is compact. 
Accepts both single AND double -sided disks. 

Upgradeable from the Z -80 "J microprocessor -based 
system to our Z800 r.' microprocessor -based system by simply 
plugging in extra PC cards. Hard disk and multi -user 
systems available. 

As your requirements grow, your QDP -100 can grow 
to fit them. 

The Quasar Data QDP -100H is a larger version with 
6- megabyte capacity; includes one double -sided floppy 
and one 51/4 microwinchester hard disk. 

Both the Quasar Data QDP -100 and QDP -100H are 
fully compatible with all standard terminals. 

Phone or write for descriptive bulletin and specifica- 
tions. And ask for a demonstration. Dealer inquiries invited. 

4,695 

QUASAR DATA'S QDP -100 
COMPUTER SYSTEM. 
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11" high 
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Quasar Data Products 
10330 Brecksville Road, Brecksville (Cleveland), Ohio 44141 

Phone: 216/526 -0838 / 526 -0839 
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SuperSoft's 
Gallery of CP/M Masterworks 

(SUPER- MLIST: A complete, easy to use mailing list program 
package. Allows for two names, two addresses, city, state, zip and 
a three digit code field for added flexibility. Super -M -List can sort 
on any field and produce mailing labels direct to printer or disk file 
for later printing or use by other programs. Super -M -List is the 
perfect companion to TFS. Handles 1981 Zip Codes! 
Requires: 48K CP /M 
Supplied with complete user manual: $75.00 manual alone: $10.00 

TFS -Text Formatting System: An extremely powerful formatter. 
More than 50 commands. Supports all major features including: 

left & right margin justification user defined macros 
dynamic insertion from disk file underlining and backspace 

TFS lets you make multiple copies of any text. For example: Per- 
sonalized form letters complete with name, address & other inser- 
tions from a disk file. Text is not limited to the size of RAM making 
TFS perfect for reports or any big job. Text is entered using CP /M 
standard editor or most any CPIM compatible editor. 
Requires: 24K CPIM 
Supplied with extensive user manual: $85.00 manual alone: $20.00 
Source to TFS in 8080 assembler (can be assembled using stan- 
dard CPIM assembler) plus user manual: $250.00. 

TEXT PROCESSING r 
DIAGNOSTICS I: Easily the most comprehensive set of CP/M compatible 
system check -out programs ever assembled. 
Tests: 

Memory CPU (8080/8085/Z80) 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 of 
diagnostic routines are a must in any program library. Minimal re- 
quirements: 32K CP /M. Supplied with complete user manual: $75.00 Manual 
alone: $15.00 

DIAGNOSTICS II: Includes all of Diagnostics I, plus: 
Every test is "submit " -able 
A complete SpinwriterfDiablo /Oume test has been added 
(Serial Interface only) 
Output may be logged to disk 
Expanded memory test 
Expanded terminal test 
Expanded disk test 

Diagnostics II provides the next level in system maintenance. 
Requires: 32K CPIM 
Price: $100.00 Manual only: $15.00 

tG3 I SYSTEM MAINTENANCE 

UTILITIES I: A collection of programs that you will find useful and 
maybe even necessary in your daily work (we did!). 
Includes: 

GREP: Searches files for a specified string 
SORT: In core sort of variable length records 
CMP: Compare two files for equality 
PRINT: Formatted listings to printer 
PG: Lists files to CRT a page at a time 

. plus more .. . 

Requires: 24K CPIM 
Supplied with manual on discette: $60.00 

UTILITIES II: Many new programs not available elsewhere. Includes these 
"file" utilities: 

DIFF: Source comparitor 
PR: Powerful multicolumn output formatter 
CAT: Concatenate files 
RPL: Substitute strings in files 

... plus more .. 
Requires: 24K CP/M $60.00 
Supplied with manual on discette 

j UTILITIES I 
.... 

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

ANALIZA: An amazingly accurate 
simulation of a session with a 
psychiatrist. Better than the famous 
"ELIZA" program. Enlightening as 
well as fun. An excellent example of 
Artificial Intelligence. 
Requires: 48K CP /M, CBASIC2 
Cost: $35.00 

.. ENTERTAINMENT :: 

sr 
t 'TINY' PASCAL II: We still call it 'Tiny' but its bigger and better than ever! This is 

P i the famous Chung-Yuen 'Tiny' Pascal with more features added. Features include 
I recursive procedures/functions integer arithmetic CASE 

Pt FOR (loop) sequential disk I/O 1 dimensional arrays li IF...THEN...ELSE WHILE PEAK & POKE 
; READ 8 WRITE REPEAT...UNTIL more 

ii 'Tiny' Pascal is fast. Programs execute up to ten times faster than similar BASIC 
Iprograms. SOURCE TOO! We still distribute source, in 'Tiny' Pascal, on each 
discette sold. You can even recompile the compiler, add features or just gain in 

ki 
sight into compiler construction. 
Requires: 36K CP/M. Supplied with complete user manual and source on discette: 

ki $85.00. Manual alone: $10.00 

kSTACKWORK'S FORTH: A full, extended Forth interpreter /compiler produces 
COMPACT, ROMABLE code. As fast as compiled FORTRAN, as easy to use as in- 
teractive BASIC. 
SELF COMPILING: Includes every line of source code necessary to recompile 

itself. 
rEXTENSIBLE: Add functions at will. 
280 or 8080 ASSEMBLER included. 

P. 
Single license, OEM licensing available. 
Please specify CPU type: 280 or 8080 
Supplied with extensive user manual and tutorial: $175.00 

II; 

i Documentation alone: $25.00 

NRt SSS FORTRAN: The SSS FORTRAN compiler is fast, efficient, and complete 
i (full 1966 ANSI standard with extensions). The RATFOR compiler compiles into 
I FORTRAN allowing the user to write structured code while retaining the 

benefits of FORTRAN. The FORTRAN supports many advanced features not 
Ifound in less complete implementations. including: complex arithmetic. 
character variables, and functions. Complete sequencial and random disk I/0 

iare supported. SSS FORTRAN will compile up to 600 lines per minute! Recur 
sive subroutines with static variables are supported. ROMable ".COM" files 
may be generated. SSS RATFOR allows the use of contemporary loop control p 

Iand structured programming techniques. SSS RATFOR is similar to FORTRAN 
i '77 in that it supports such things as: 

kl REPEAT...UNTIL WHILE IF...THEN...ELSE 
SSS RATFOR is supplied with source code in FORTRAN and RATFOR. 

111 System Requirements & Prices: 
SSS FORTRAN requires a 32K CPIM system. 

p, SSS FORTRAN with RATFOR: $325.00 
prI SS FORTRAN alone: $250.00 
i RATFOR alone: $100.00 

M! (Sold only with valid SSS FORTRAN license) 
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r1 PROGRAMMING LANGUAGES .;) 

' . ..... ...... .. . .. .. 

28000 CROSS ASSEMBLER: Supports: 
full 28000 syntax, segmented and 
unsegmented mode, full 32 -bit 
arithmetic, hex output, listing output, 
"downloader ". 
Requires: 56K CPIM $500.00 
I year maintenance $300.00 
manual alone S 50.00 

/',fr: -- i:j 28000 too! 

On Ilne "Help" system provided with every program package. 

Supersoft 
First in Software Technology 

TERM: A complete intercommunications package for linking your com- 
puter to other computers. Link either to other CPIM computers or to large 
timesharing systems. TERM is comparable to other systems but costs 
less, delivers more and source is provided on discette! With TERM you 
can send and receive ASCII and Hex files (COM too, with included conver- 
tion program) with any other real time communication 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 files 

Requires: 32K CP /M 
Supplied with user manual and 8080 source code: $150.00 
Manual alone: $15.00 

INTERCOMPUTER COMMUNICATIONS1 

ENCODE/DECODE: A complete software security system for CPIM. 
EncodelDecode is a sophisticated coding program package which trans- 
forms data stored on disk Into coded text which is completely unrecog. 
nizable. Encode /Decode supports multiple security levels and passwords 
A user defined combination (One billion possible) is used to code and 
decode a file. Uses are unlimited. Below are a few examples: 

data bases payroll files programs fax records 
EncodelDecode is available in two versions: 
EncodelDecode I provides a level of security suitable for normal use. 
EncodelDecode II provides enhanced security for the most demanding 
needs. 
Encode /Decode I: $50.00 Encode /Decode Il: $100.00 manual alone: $15.00 

SECURITY 

CP/M Formats: 8" soft sectored, 5" Northstar, 5" Micropo- 
lis Mod II, Vector MZ, Superbrain DD /OD 

au, iNy, 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359.2112 
Technical Hot Line: (217) 359-2891 
(answered only when technician is available) 

CP /M REGISTERED TRADEMARK DIGITAL RESEARCH 



SuperSoft's 
DIAGNOSTICS I & II for CP /M 

Since the beginning, programs have been written to verify the correctness of computer systems. This task has 
usually fallen on the manufacturers of computer equipment. However in the case of microcomputers, the manufacturers 
have been reluctant to supply such programs along with their hardware. First. because they often are not the ones 
called on to fix that hardware, and second, because the low cost of such systems often does not allow for such a large 
programming effort. The tremendous number of CP /M systems have made it possible for us to offer both DIAGNOSTICS -I 
& II at an affordable price. since we do not have to deal with a myriad number of console devices and disk systems. we 
simply use the standardized system calls. 

Both packages perform tests on the five critical areas of your computer system: 
Memory CPU Printer Terminal Disk drive 

DIAGNOSTICS -I provides an excellent level of testing. DIAGNOSTICS -II is simply the finest set of system 
maintenance routines ever written for microcomputers. DIAGNOSTICS -II includes all of DIAGNOSTICS -I. but 
goes much further in providing the user with even more checks. tests, and reports. 

DIAGNOSTICS -I Features 
The MEMORY TEST allows every byte of user memory to be tested. Both a quick test as well as a 'walking bit test 

are included. Error reports summarize errors by bit as well as address. 

The CPU TEST interprets a program that is designed to execute all single instruction sequences and many multiple 
instruction sequences. After each instruction sequence, the program tests all of the CPU registers to see that the 
proper registers changed correctly, and only those registers changed. This will detect, for instance. if storing into the A 
register affects the B register. The CPU test will automatically recognize the type of CPU you have. To the best of our 
knowledge, nothing as powerful as the CPU test is available anywhere else. 

The PRINTER TEST prints a one line pattern, then rotates the pattern one character and prints again. This barber 
pole' scheme is simple, yet elegant, since it checks that every printable character can be printed in every printer 
column, and does so in a manner that makes any error obvious at a glance. 

The TERMINAL TEST prints a 'barber pole' and then exercises cursor positioning, foreground, background. erase - 
all, erase -to- end -of -line, erase -foreground, and erase -background. If some of these features are not available on your 
terminal, they can be skipped. The test can be used with any terminal; many standard types are supplied pre -patched. 
any other can be patched by the user. 

The DISK TEST writes a unique pattern in each sector, and then does a pseudo- random seek /read test within the file 
area. 

DIAGNOSTICS -II Features 
Every test is "submit" -able. In fact, a sample submit file is provided with each disk. This means that the user can run 

a series of tests without operator interaction. To further decrease the need for the user to "baby sit' the tests. the 
output of tests may be logged to disk for later review. This makes overnight testing very easy yet informative. 

We started with DIAGNOSTICS -I and added all the features that users wanted as well as some of our own. Below is 
a description of some of the enhancements. 

MEMORY TEST: 
Default to size of CP /M TPA Bank select (a necessity for more than 64k) 
Memory map of system displayed Memory speed test Burn in test 

PRINTER TEST: 
Spinwriter, Diablo, Qume test which checks all head and carriage motions as well as ASCII printing features 
(This is a very thorough test!) 

DISK TEST: 
Writes a unique pattern to each sector on disk. verifying as it runs. 
User defined seek patterns allowed. (This is great for drive allignment and testing!) 
Tests user specific user defined sectors. 

The TERMINAL TEST is the same as for DIAGNOSTICS -I except that it is submit"-able. 

The CPU TEST is the same except that it is "submit--able and output may be logged to disk. 

Also, a QUICK TEST has been added which will check the memory, disk drives. and CPU in your system in less than 
four minutes! The test is, of course, not as thorough as the ones described above. but provides a measure of 
confidence. It is particularly useful if used every time the system is powered up. 

DIAGNOSTICS I: $75.00 
DIAGNOSTICS II: $100.00 
(manual only): $15.00 

Both require 32K CP /M 

SuperSoft 
First in Software Technology 

CP /M Formats: 8" soft sectored, 5" Northstar, 5" Micropo- 
lis Mod II, Vector MZ, Superbrain DD /OD 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359.2112 
Technical Hot Line: (217) 359.2691 
(answered only when technician is available) 
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An Introduction to 
Data Compression 

Harold Corbin 
11704 Ibsen Dr 

Rockville MD 20852 

Even though the cost of data storage continues to 
decrease fairly rapidly, there are still a number of situa- 
tions where it is desirable to squeeze more data into a 
physical storage device. Often the typical microcomputer 
has limited memory, small disks, or slow cassettes. With 
any of these storage limitations, data compression may 
offer a method of using the existing device to store larger 
quantities of data or to provide improved access time to 
the data. The use of data compression can also provide 
significant improvement in the transmission of data over 
communication networks since there are fewer bits to 
send in order to convey the information. 

ASCII code does not consider that 
the frequency of the characters In 

the file is not uniform. 

The basic idea in data compression is to use more effi- 
cient codes to represent the information in a file or to re- 
move redundant and unnecessary information from the 
file. With data compression in effect, the system stores or 
sends only the minimum data necessary to convey the 
original information. 

In a typical file, the individual characters are 
represented by fixed -length codes such as ASCII 
(American Standard Code for Information Interchange). 
This representation does not consider that the frequency 
of occurrence of the characters in the file is not uniform. 
In typical English text, E is the most common letter and Z 
is the least frequently used letter. Table 1 presents a fre- 
quency analysis for letters in English text. Using a code 
such as ASCII for storing or transmitting text means that 
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the same number of bits is used for the most frequently 
occurring letter as well as for the least frequently occur- 
ring letter. This method of encoding data uses more bits 
to represent the information in the file than is necessary. 
In this article, I will illustrate ways to store data more 
efficiently. 

Encoding the data in a more efficient form is called 
data compression. There are a variety of methods that 
have been used to compress data, but all of them attempt 
to reduce the redundancy of the original data. Most large 
data -processing systems provide some form of file com- 
pression, since storage costs money. Also, it is often less 
expensive to pay for the computer time to compress and 
expand the data than to pay for mass storage. The user of 
a large system usually has PACK and UNPACK com- 
mands available to allow compression and expansion of 
his files. 

Typical data -processing systems use some form of zero 
or space suppression to do their data compression. This 
method is easy to implement and not very expensive to 
run, and produces fairly good compression for many 
types of data. The efficiency of this compression method 
is dependent upon how many spaces or zeros occur in the 
file. Typically, a source file of assembly -language state- 
ments is a good candidate for data compression. Fifteen 
to twenty percent compression of an assembly -language 
source file is not uncommon. 

Data -Compression Methods 
A space -compression capability can be implemented in 

several ways. Two common ones are bit mapping and 
recurrence coding. In the bit -mapping scheme, a bit map 
exists that is long enough to match one bit of the bit map 
to each byte of data in the original file. In the map, a O is 
stored for each byte in the data that is a space, and a 1 is 



THE PERFECT MARRIAGE 
CHRISLIN 256KB MEMORY 

NOW AVAILABLE! 256KB memory on a dual height board only $1925. CHRISLIN INDUSTRIES 
now offers state -of- the -art 64K RAM Memory system designs. Like our recently introduced 
512KB MULTIBUS® compatible single card memory our 256KB LSI 11/23 memory is an 
industry first. 
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stored in the map for each corresponding byte in the data 
that is not a space. This way, the data can be stored with 
all spaces removed and still be easily reconstructed by 
first examining the bit map to determine where the ex- 
panded file needs to have a space or spaces inserted as the 
next data byte. 

Recurrence coding takes a string of more than two 
repetitive characters and replaces the string with a special 
character. It is then followed by the count of how many 
occurrences of the repeated character are being com- 
pressed. A variation of this method is used in the IBM 
VM /370 Operating System with the PACK option of the 
COPYFILE command. 

If the string "ABbbbbCD" (where b is a space) were to 
be compressed using the bit -mapping technique, 5 bytes 
would be required to store the data and the bit map. The 
map would be 11000011 (1 byte) and the data would be 
"ABCD" (4 bytes). Since only 5 bytes are required to 
store the original data in compressed form instead of 8 

bytes, the data is compressed to 62.5% of its original 
length. Storing the same string using recurrence coding 
would result in a compressed string of "AB *4CD ", where 
" *4" replaces the four spaces. In this case, the data is 
compressed to 75% of its original length. You can see 
that the efficiency of a given method is dependent upon 
both the method itself and the characteristics of the data's 
redundancy. 

Another method of compression is known as pattern 
substitution. In this method, each occurrence of a specific 
pattern is replaced by a unique code. For example, in the 
above text, the pattern "compression is" could be 
replaced by a single 8 -bit byte - say, 11111001. This 
would compress each occurrence of the 14 ASCII bytes in 
the pattern to a single byte. Obviously, if there were 
more than 256 patterns, the code pattern would have to 
be bigger than 8 bits to maintain uniqueness. 

Variations of this method could mix the ASCII code 
and the pattern code. One scheme would place a unique 
code - for example, the ASCII ESC (escape) character - 
ahead of the pattern code. When the PACK routine en- 
counters the ESC character, the next byte is replaced with 
its equivalent pattern. 

Another scheme that would permit ASCII and pattern 
codes to be mixed would tag the pattern codes by setting 
the high -order bit to 1. This would restrict the ASCII to 
128 codes and the patterns to 128 codes. 

The efficiency of the pattern- substitution compression 
methods can be very useful if the pattern is long and its 
number of recurrences is high. Some compression 
systems based upon this method have sophisticated pro- 
grams that search the data for patterns and assign codes 
to the patterns in an optimal manner. 

Some compression methods are data -value dependent. 
One of these methods is difference compression. For 
example, if succeeding records had a field with the 
following values: 

1,732,517 
1,732,217 
1,732,200 
1,732,190 

either the difference between succeeding fields or the dif- 
ference from a base value could be stored as the corn- 
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pressed data. In the first case, the values 

1,732,517 
300 

17 
10 

would be stored. Obviously, if the field is of fixed length, 
nothing is gained by compression. However, if a variable 
field -length capability exists in the system, some space 
savings can be achieved with this compression method. 
Again, the amount of compression is highly dependent 
upon the data and its characteristics. 

Another compression method makes use of the 
statistical properties of the occurrence of the data to be 
compressed. In this method, shorter codes are used for 
the more frequently occurring data elements. Longer 
codes are used for less frequently occurring data 
elements. One code used in data compression that op- 
timizes the encoding values is the Huffman code. There 

Letter 
E 

T 
A 
0 
N 

S 

H 

D 

L 

F 

C 
M 
U 

G 
Y 
P 
w 
B 
V 

K 
X 
J 

Q 
z 

Frequency ( %) 
13.0 
10.5 
8.1 
7.9 
7.1 
6.8 
6.3 
6.1 
5.2 
3.8 
3.4 
2.9 
2.7 
2.5 
2.4 
2.0 
1.9 
1.9 
1.5 
1.4 
0.9 
0.4 
0.15 
0.13 
0.11 
0.07 

Table 1: Relative fre- 
quency of the alphabet in 
the English language. In 
most character codes (in- 
cluding the common 7 -bit 
ASCII), every letter is 
represented by the same 
number of bits. But one 
method of data compres- 
sion assigns shorter codes 
to the frequently used let- 
ters (ie: E, T, and A) and 
longer codes to seldom 
used letters (ie: Q and Z). 
A message stored in this 
kind of code should be 
significantly shorter in bits 
than the same message 
stored in ASCII. 

Letter 
E 

T 

A 
0 
N 

R 

S 

H 
D 

L 

F 

C 
M 
U 

G 
Y 
P 

w 
B 
V 
K 
X 
J 

Q 
z 

Huffman Code 
100 
001 
1111 
1110 
1100 
1011 
1010 
0110 
0101 
11011 
01111 
01001 
01000 
00011 
00010 
00001 
00000 
110101 
011101 
011100 
1101001 
110100011 
110100001 
110100000 
1101000101 
1101000100 

Table 2: A Huffman code. 
There are many Huffman 
codes; this is the one that 
is used in figure 2 and 
listings 1 thru 4. Note that 
the shorter codes are used 
for frequently occurring 
letters, and that no code is 
a beginning substring of a 
longer code. 

The average number of 
digits used to represent a 
letter can be reduced 
toward the entropy limit 
H if the Huffman tech- 
nique is used to encode 
blocks of letters rather 
than individual ones. 



A FUNNY 
THING HAPPENED 

ON OUR WAY 
TO GROWTH. 

A year ago, the course for Marot 
Software Systems, Inc. was clear. 
We were on our way to becoming 
the world's best source for software. 
And we were going to accomplish 
that by distributing only the operating 
system and the application software 
that brought out the best in micro- 
computers. That was our course... 
and, in all modesty, we were most 
successful. 

That's when something funny 
happened. The dealers, consultants 
and computer users with whom we 
had relationships began asking - 
and then demanding -that we at 
Marot apply our expertise and 
follow- through to the supply of 
reliable, quality- oriented hardware 
and complete computer systems. 
Systems that could solve specific 
problems in data -based manage- 
ment and analysis for business, law, 
medicine, science and government. 

r 
I 
I 
I 
I 
I 
I 

ICity /State /Zip 

16 

Here are the products distributed by 
Marot Systems, Inc. Please check 
items of interest and return this 
coupon to: 

Marot Systems, Inc. 
310 Madison Avenue, Suite 408 
New York, New York 10017 
(212) 661 -8550 

Please send me more information on 
the following: 
Operating System 

OASIS° - The mini -like single 
and multi -user machine - 
independent operating system 
for Z80 commercial applications 
and serious programmers. 

Here's the hardware 
we now distribute: 

ONYX - Extremely powerful and reliable 
5 -user Z80 -based micro, with 10 or 20 
Mb hard disk and integral tape sub- 
system. Also available: 16 bit Z8000 
operating UNIXTM Version 7, with up to 
1 Mb RAM for as many as 8 users. 10 
or 18 Mb hard disk with integral tape 
subsystem and additional storage 
available. 

ALTOS - Cost -effective floppy disk 
system, 208 K RAM for up to 4 users. 
Expansion to 58 Mb hard disk with tape 
backup available. 

The marketplace told us of the 
need for support, too. Of the gap 
that existed in matching hardware, 
operating systems and software to 
application requirements. And of the 
need for assistance in evaluating 
options available to meet those 
requirements. 

So, we thoroughly searched and 
found the best hardware we could 
distribute. 

As a result, Marot Software 
Systems, Inc. has become Marot 
Systems, Inc. It's the one company 
you can rely on to handle total 
computer needs: from hardware, 
software, operating systems and 
support to total computer solutions. 

If you're a computer dealer or a 
computer consultant, Marot's total 
backup and support could be the 
special something you need to make 
your operation grow. Call or write 
us today. 

MAROT SYSTEMS 
YOUR EASTERN SOURCE 

Software 
MAGIC WANDTM -The most usable full - 
feature word processing system with 
extremely powerful text -formatting features. 
MAROT'S MAILING LIST PROGRAM - 
Maintains up to 65,000 entries 
in zip and name order, by ISAM files. 
COMPLETE BUSINESS PACKAGES -In 
standard ANSI '74 COBOL. Five module 
accounts receivable, accounts payable, 
general ledger, payroll, order entry /inventory 
plus financial modeling and job costing. 
ESO -1 TM -Time and billing system for the 
legal profession. 
MAROT'S OFFICE APPOINTMENT 
SCHEDULER - Maintains complete office 
diary, with ability to compare schedules. 

Name 

Company 

Hardware 
ONYX 
ALTOS 
CORVUS HARD DISKS -10 or 
20 Mb, available for many 
computers including Tandy's 
TRS- 80° Mod II 

PERKIN -ELMER TERMINALS 
TELEVIDEO® TERMINALS 
XEROX° PRINTERS 

I am a computer dealer 
computer consultant 
computer user 

Title ES0-1 is a trademark of Micro 
Information Systems, Inc. 

TRS-80 is a trademark 01 Tandy Corp 
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Address Systems. 

Phone 
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are actually many Huffman codes, but they are similar in 
structure. 

Before explaining how to construct a Huffman code, I 

will describe a typical Huffman code and how it works. 
The code that is used in the two compression programs in 
this article is given in table 2. 

To compress the word "compression ", the appropriate 

NOTE: CODE LENGTHS L 
ARRANGED IN 
ASCENDING ORDER 

rIS NEW 
CODE SAME 
LENGTH AS I 

I LAST CODE I 

( BEGIN ) 
SET VALUE 
TO STRING 
OF ZEROS 
LENGTH L 

ADD 1 TO 

LAST CODE 

i 
TACK ON 
ZEROS EQUAL 
TO THE 
DIFFERENCE 
IN CODE 
LENGTH ONTO 
RIGHT -HAND 
END OF CODE 

END 

ADD 1 TO 

LAST CODE 

Figure 1: Flowchart for assignment of Huffman codes. This 
algorithm will produce a series of codes (Huffman codes) with 
the following two characteristics: the length of the code (in bits) 
is inversely proportional to the relative frequency of the symbol 
being encoded; and no code is a beginning substring of the Huff- 
man code of another symbol. Together, these properties define 
a code with a unique decoding that uses the smallest number of 
bits to encode an average message. 

binary code is assigned to each letter, which produces the 
binary string: 

0100 =1110= 0011:10101: 01:100:110011:1010=11:1100 

C OM P R E S S I O N 

A quick count shows that 47 bits were required to en- 
code the word "compression" with Huffman coding as 
compared to the 88 bits required with ASCII code. This 
gives a compressed text that is 53.4% of its original 
length. This level of compression is not too surprising 
since it is well known that the English language is highly 
redundant. 

Of course the above example is a very short one. A 
larger piece of data should be used to find a more exact 
value of the amount of compression that can be expected 
from using Huffman coding. The actual efficiency can 
also be determined mathematically, but an explanation of 
that method is beyond the scope of this article. Using the 
program code described above with English text, approx- 
imately 4.18 bits would be required for each letter. Com- 
pared to 8 -bit ASCII code, the compressed text is corn - 
pressed to 52.2% of its original length. 

Earlier in this article I mentioned that Huffman codes 
are optimized based upon the probability of the occur- 
rence (ie: frequency) of the data element being encoded. 
In the program -code table (table 2), the more frequently 
occurring letters have the shorter codes, (eg: an E is coded 
with 3 bits). The number of bits, b, needed to encode a 
letter can be determined by the following formula: 

b = f( -log, p) 

where p is the probability of occurrence of the letter, and 
f(x) is the closest integer greater than or equal to x. 

From table 1, the probability of occurrence of an E in 
English text is 0.13; since -loge 0.13 = 2.94, the integer 
length is 3. If you were to continue to compute the code 
lengths from the probabilities in table 1, the lengths 
would differ from the code lengths used in the programs. 
This is because the program code lengths were deter- 
mined from text that differs slightly in frequency from the 
text used to prepare table 1. 

There are several ways the actual codes can be con- 
structed. One method is shown in figure 1. To use the 
algorithm in figure 1, the letters must be arranged by 

VM-13 

COLOR 
MONITOR /RECEIVER 

Two Modes of Operation for The Price of One 

Standard composite video/ 75 ohm term. 
Transformer isolated for safety. 
External audio input with control. 
Power Requirements: 117 VAC 60 Hz. 
VM -19, 19" diagonal screen, $575.00. 
For professional, industrial, home video applications. 

V.A.M.P. Inc. 
P.O. BOX 29315 LOS ANGELES, CA 90029 (213) 466 -5533 
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choose the print wheel that's just right for the job. 
The 630 works as well with a 96- character plastic daisy print wheel as it does with an 

88 -, 92 -, or 96- character metal daisy print wheel. In over 100 different type styles. 
Every 630 has fewer moving parts than competitive 

printers, which makes it more reliable. And it offers unsurpassed print 
quality. Compatibility with Diablo supplies. And bi- directional 
printing capability. 

The 630 is the only printer in the world that uses both metal 
and plastic wheels. 

So if you want to change your print wheels, you'll just have 
to change your printer. 

To a Diablo 630 printer. 

Diablo Systems 

Diablo° and XEROX° are trademarks of XEROX CORPORATION. 
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Stack Work's 

A full, extended FORTH interpreter /compiler 
produces COMPACT, ROMABLE code. As fast as 
compiled FORTRAN, as easy to use as interactive 
BASIC. 

SELF COMPILING 
Includes every line of source \ necessary to recompile itself. 

EXTENSIBLE V.\ s \ Add functions at will. \ CP /M* COMPATIBLE 

Z80 or 8080 ASSEMBLER included 

Single license 
Supplied with extensive user manual and tutorial: 
$ 175.00 
Documentation alone: $25.00 

OEM's, we have a deal for you! 

CP /M Formats: 8" soft sectored, 
5" Northstar, 5" Micropolis Mod II, 
Vector MZ, TRS -80 Mod II 

Please specify CPU type. 
Z80 or 8080 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359 -2112 
Technical Hot Line: (217) 359 -2691 
(answered only when technician is available) 

master charge 
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SuperSOft 
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1 0 I 
C F B W 
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0 1 

N 0 1 

0 1 

V 

0 

0 

J X 0 

K 

0 1 

z D 

o 1 

D O A 

Figure 2: Binary tree for a Huffman code. The Huffman code for 
a letter is defined as the sequence of binary digits encountered 
when tracing the path from the root node, *, to the letter. Thus, 
the code for G is 00001, and the code for E is 100. This is the 
code used in the programs of listings 1 thru 4. Although this 
code cannot be produced by the algorithm of figure 1, it is a 
valid Huffman code (there are many) that can be validly used to 
illustrate the structure and implementation of Huffman codes in 
general. 

ascending code length. Then the letter with the shortest 
length is assigned a code consisting of all Os. Execution of 
the algorithm will result in the assignment of a unique 
code to each letter. 

With any set of codes that are constructed, it is impor- 
tant that no code has a shorter code as part of its begin- 
ning. For example, if E is 100, then 10010 cannot be the 
code for another letter. This is because in scanning the bit 
stream from left to right, the decoding algorithm would 
think that 10010 is E (100) followed by 10 and not the dif- 
ferent letter that was intended. 

Regardless of the method used to construct the codes, 
the full set of binary Huffman codes can be represented as 
a binary tree. Figure 2 shows the binary tree that is 
equivalent to the Huffman code used in the programs of 
listings 1 thru 4. (These codes were not produced by the 
algorithm of figure 1.) This code structure allows the 
code to be uniquely decoded by simply starting at the top 
of the tree and walking down the tree, taking each branch 
that corresponds to the bit value, 1 or 0, as the coded 
data stream is scanned from left to right. This is the way 
the expansion program recreates the original data. 

It is possible to combine various compression methods 
to increase the storage efficiency even more than when 
working with single letters. For example, Huffman codes 
could be assigned to patterns. Instead of working with 
the frequency of letters, you would use the frequency of 
the patterns. Thus, the pattern "code" might be 
represented by 010 and the pattern "data compression" 
might be represented by 10110. Obviously, a lot of com- 
pression could be achieved, particularly if single -letter 
and pattern methods are combined and certain patterns 
have a high frequency of occurrence. 

Sample Programs 
Two versions of both the compression and the expan- 
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sion programs have been prepared to demonstrate two 
different uses of data compression. The compression pro- 
gram, COMP1, demonstrates the basic concept. (See 
listing 1.) Characters are entered from the keyboard and 
the output of the program is a serial bit stream that could 
be sent to a cassette for storage of the compressed data. 
Such a scheme could result in reduced writing time and 
faster access to the data. The tradeoff involved is the 
usual one in many data -processing situations; namely, 
storage space saved versus computer time used to encode 
and decode the data. 

The amount of compression is 
highly dependent upon the data 

and Its characteristics. 

Since COMP1 is for demonstration purposes only, the 
program is simplified somewhat by storing the serial data 
1 bit per byte of memory. This is just a convenience that 
simplifies the expansion program, EXP1. (See listing 2.) 
If the data were actually being sent to a serial output 
port, only minor changes in the code would be required. 

The second compression program, COMP2, uses the 
same basic compression method as COMM_ (See listing 
3.) However, the resulting serial bit stream is broken into 
8 -bit bytes for use by a parallel storage medium such as 
programmable memory. This provides maximum com- 
pression in a fixed -word -length computer. The program 

H /Z-89, 5 -100 
CP /M *, Data Base, & Peripherals 

Small Systems Consulting 
Customized Data Base Design 

ST506 SMB &Winchester, 
2 Drive Controller, CP /M S2500 
Additional Drives S1400 
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Recovery, Logging, Restructure, more S1400 

16KB RAM Expansion Board, 
CP /M 2.2, and HDOS- CP /M 
address conversion ROM S 280 

UDS I03LP Modem, 
300 baud, direct connect, phone 
powered, answer /originate S 185 

103J -LPG with auto answer S 225 

Magic Wand* 
text editor and formatter S 275 

* Stop by our booth atthe WestCoastComputer Faire! * 
Add I % shipping 8 insurance. California residents add 6% sales tax. 

WILO 
DEVELOPMENT 

CORPORATION 
1445 Koll Circle, Suite Ill, San Jose, CA 95 I 12 14081947-1 WI 

SOURCE: TCE42I 
Trademark of Digital Research Trademark of Small BusmessAppkcauons. Inc 
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EXP2 expands the compressed text created by COMP2. 
(See listing 4.) The description of the compression and ex- 
pansion programs emphasizes the table structure, since 
both programs use tables to facilitate changing codes. 

COMP1 Description 
This program takes characters entered via the 

keyboard, checks for a legal character, finds the Huffman 
code corresponding to the entered character, and stores 
the bit stream sequentially in memory. Each bit is stored 
in the lowest -order bit of a byte for demonstration conve- 
nience and for interfacing with EXPl. The first two words 
of the output buffer contain a count of the number of bits 
that are stored in the remainder of the buffer. This infor- 
mation is used by EXP1 to stop the decoding process on 
the bit stream. The input need not come from the 
keyboard and could be from another buffer, simply by 
changing a few lines of code related to the input function. 

The heart of the program's operation is the table 
lookup and the shifting function. Based upon a letter's 
ASCII code, an index is computed that is then added to 
the base address of the encoding table. This table has the 
following format: two 8 -bit words are required for each 
letter to be encoded; the low -order 4 bits of the first word 
in memory contain a count of the number of bits required 
to encode the letter. The remaining 12 bits, 8 in the 
second byte followed by 4 in the top half of the first byte, 
are used to store the compressed code. (Note that the 
word order in the source statement and in memory is 
reversed because of the assembler's treatment of the DW 
(Define Word) instruction. The code is stored left - 
justified in the 12 -bit area. This format makes processing 
simple when the two words are loaded into the D and E 
register pair for shifting. 

With the compressing code located, it is serialized by 
shifting left according to the count in the 4 -bit part of the 
table. The DAD (add register pair to H and L) instruction 
effectively shifts the DE register pair's high -order bit into 
the carry register. As each bit is shifted out, the total bit 
count in the buffer is updated. The processing of the in- 
put stream continues until a period is detected, and con- 
trol returns to the system monitor. 

It should be noted that the only characters that are en- 
coded are the twenty-six alphabetic letters. Any other 
characters (including blanks) are ignored. In a non - 
demonstration environment, spaces, punctuation, and 
other symbols would have to be included; this would re- 
quire enlarging the lookup table to include the represen- 
tation of the new symbols. 

EXP1 Description 
The expansion program, EXP1, operates on the bit 

stream prepared by COMM_ (See listing 2.) It expects 
this data to be in the buffer defined by COMP1, with the 
bit count in the first two words and the data bit in the 
lowest bit of each byte. This program is also table- driven; 
but the table is more complex than the encoding table and 
the processing is more involved. Basically, the program 
searches a binary tree to decode the bit stream. The 
binary tree shown in figure 2 is converted to a table. The 
program then steps through the table, selecting the ap- 
propriate branch in the tree structure depending upon the 
value of each bit in the data stream. The data in the table 
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Listing 1: COMPI text- compression routine. This routine takes only alphabetic text entered from the keyboard and converts it to the 
Huffman code given by the tree in figure 2. The Huffman code is stored 1 bit per byte. The routine is written in 8080 machine code. 

?SOO 0001 *THIS ROUTINE TAKES TEXT, (LETTERS ONLY) 
95nr) 0002 *AND COMPRESSES THEM USING HUFFMAN CODING. FOR 
)500 0003 *TEST PURPOSES THERE IS ONE BIT PER BYTE IN THE 
9500 0004 DATA BUFFER. THE FIRST TWO BYTES IN THE DATA BUFFER 
9500 0005 *ARE THE BIT COUNT. ENCODED DATA IS STORED IN DBUF AS 1 BIT 
7500 0006 *PER BYTE FOR TEST PURPOSES. NORMALLY DATA WOULD BE PACKED 
9500 0007 *OR OUTPUTTED SERIALLY. 
7500 0010 ECHO: EQU 00500H ;OUTPUT DRIVER 
9500 0011 SP: ECU 6 

7500 0012 MON: EOU OCH ;MONITOR RETURN 
2500 31 00 00 0020 LXI SP,O 
7503 21 00 no 0021 LXI H,0 
9506 19 00 41 nt) /2 SHLD DBUF ;COMPRESSED BIT COUNT 
?509 21 02 41 0023 LXI H,DBUF +2 
250C 22 8C 25 0024 SHLD DADD ;NEXT BIT LOCATION 
?5OF DB 08 0040 INCH: IN 8 

?5l] OF 0041 RRC 
2512 DA OF 75 0042 JC INCH 
2515 DB 0A 0043 IN 10 

2517 FE 2E 0060 CPI '.' ;END OF TEXT 
2519 CA OC 00 0070 JZ MON ;NO MORE 
251C CD 00 C5 0073 CALL ECHO 
251F E6 7F 0075 ANI 07FH ;CLEAR PARITY 
2521 D6 41 0080 SUI 'A' ;COMPUTE INDEX 
2521 DA OF 25 0082 JC INCH 
2526 FE 1 A 0084 CPI 'Z'-'A'+1 
2528 D2 OF 25 0086 JNC INCH 
2528 87 0090 ADD A ;MULTIPLY BY 2 
252C 4F 0100 MOV C,A 
252D 06 00 0110 MVI B4O 
252F 21 58 75 0120 LXI H,TABL 
2532 09 0130 DAD B ;INDEX 
95 13 5E 0140 MOV E,M ;GET ENCODE VALUE 
25V 73 0150 INX H 
'7535 56 0160 MOV D,M 
2536 7B 0170 MOV A,E ;GET BIT COUNT 
2537 E6 OF 0180 ANI OFH ;MASK COUNT 
9539 47 0185 MOV B,A ;KEEP COUNT 
253A EB 0187 XCHG 
251B AF 0190 NEXT: XRA A 
253C 29 0192 DAD H ;SHIFT OUT BIT STREAM 
25 1D 17 0200 RAL ;MSB FIRST 
253E E6 01 0220 ANI 1 ;SETUP OUTPUT BIT 
2540 E5 0225 PUSH H 
2541 2A 8C 25 0226 LHLD DADD 
2544 77 0228 MOV M,A ;STORE BIT 
2545 23 0229 INX H 
2546 22 8C 25 0231 SHLD DADD 
2549 2A 00 41 0232 LHLD DBUF 
754C 23 02.35 INX H ;UPDATE BIT COUNT 
254D 22 00 41 0236 SHLD DBUF 
2550 El 0238 POP H 
2551 05 0260 PCR B ;REDUCE COUNT 
2552 C? 3B 25 0270 JNZ NEXT 
2555 C3 OF 25 0300 JMP INCH 
2558 0305 *ENCODE TABLE FORMAT- LOW ORDER 4 BITS ARE NUMBER OF BITS 
2558 0306 *IN ENCODED CHARACTER. REMAINING 12 BITS ARE FOR CODE. 
2558 0307 *CODE IS LEFT JUSTIFIED. E.G., AN M IS 00011 
2558 04 FO 0310 TABL: DW OF004H ;A 

255A 06 70 0320 DW 7006H ;B 

255C 05 40 0330 DW 40OLH ;C 

25E 05 D8 0340 DW 0DR05H ;D 

2560 03 80 0350 DW 8003H ;E 

7562 05 48 0360 DW 4805H ;F 

2564 05 08 0370 DW 805H ;G 

2566 04 50 0380 DW 5004H ;H 

2568 04 AO 0390 DW OA004H ;I 

256A 09 DO 0400 DW OD009H ;J 

256C 89 D1 0410 DW OD189H ;K 

256E 05 78 0420 DW 7805H ;L Listing 1 continued on page 230 
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COMPUTERS -TERMINALS MODEMS! 
MODEMS AND COUPLERS 

Connect your Apple, TRS-80 or any other computer or terminal to the phone lines! 

Penril U.S. Robotics 
USR -330A 
Bell 103/113 style 
USR -330D 
Bell 103/113 style 

Penril 
300/1200 

U.S. Robotics 

The 
Phone Link 
Acoustic 
Modem 

Penril 300/1200 -Bell 212A style $799 
Bell 212A style. 1200 baud and 300 baud. Manual origi- 
nate, auto -answer. Full duplex. RS232. Direct connect 
to phone lines via RJ11C standard extension phone 
voice jack. 1 year warranty. 

Digital Equipment Corporation 

USR -330D $339 
Bell 103113 style. 330 baud. Manual originate, auto - 
answer. Half /full duplex. RS232. 1 year warranty. Direct 
connect to phone lines via RJ11C standard extension 
phone voice jack. 

USR -330A $399 
Same as USR -330D but includes auto -dial capability. 

DEC VT100 

. DEC VT100 ... $1668 
Detachable keyboard. Separate numeric keypad with 
function keys. Business forms character set. Reverse 
video. Selectable double -size characters. Bidirectional 
smooth -scrolling. 80 cols or 132 cols. Split screen. Set - 
table tabs. Line drawing graphic characters. Status line. 
Key -Click. 

HARDCOPY TERMINALS 
,,.,.. 

, 

Teletype 
Model43 

Teletype 
Corporation 

Superowl 1251 

Perkin -Elmer Superowl 1251 $1564 
Intelligent, editing CRT. Detachable keyboard. 32 fully 
programmable function keys. Intelligent printer part. 
Business forms character set. Block mode. Protected 
fields. Blinking fields. Numeric fields. Reverse video. 
Half intensity. Polling. Down line loading of options. Re- 
mote control of all options by host computer. Settable 
tabs. Status line. Separate numeric keypad. Transpar- 
ent mode. 

& PRINTERS 

DEC LA120 

Bell 103/113 style $179 
300 baud. Sleek, low profile. Originate and answer cap- 
ability. Half /full duplex. Self -test. RS232. Light displays 
for On, Carrier, Test, Send Data, Receive Data. 15 oz. 

Perkin -Elmer Corporation 

Bantam 550B .... $694 
Compact. Silent. Upper /lower 
case. 80th col. wrap- around. 
Bell. Integrated numeric pad. 
Printer port. Transparent 
mode. Editing features. 
Tabbing. 

Bantam 550E...$755 
Same as 5508 plus 
separate numeric key- 

pad and cursor direction 
keys. 

Bantam 550S $879 
Same as 550E plus block mode. 8 function keys, and 
protected fields, reverse video fields, half intensity 
fields, blinking fields. 

550 Options 
20mA Current Loop Interface $70 
Non -Glare Screen $25 
2nd page of memory (550S only).. $100 

Teletype Model 43 KSR with RS232 
and Connector Cable $999 

30 CPS. Dot matrix. 132 cols. True descenders on lower 
case. Excellent print quality for dot matrix printer. Pin 
feed. 

NEC Corporation 
NEC Spinwriter 5510 & 5520 

5520 KSR Spinwriter $3088 
55 CPS. Impact printer. Selectric print quality Change- 
able print fonts. 110, 300 and 1200 baud data rate. Nu- 
meric keypad. Friction and tractor feed. 

5510 Spinwriter $2754 
55 CPS. Impact printer. Selectric print quality. Change- 
able print fonts. 110, 300 and 1200 baud data rate. Fric- 
tion and tractor feed. 

Digital Equipment 
Corporation 

DEC LA120 ... $2388 
180 CPS. Dot matrix. Upper /lower case. 1K buffer. De- 
signed for 1200 baud communications. 30 character 
answerback message. Adjustable line spacing. Adjus- 
table character sizes including double sized characters. 
Settable horizontal and vertical tabs. Top -of -form capa- 
bility. RS232. 

Digital 
Equipment 

Corp. 

Perkin -Elmer 
Corporation 

Pussycat 650/655 
CRT Screen Printer 

650/655 Pussycat CRT Screen Printer. $899 
100 CPS. Extremely compact and quiet. 110 to 9600 
baud rate. 2K buffer. Ideal for producing rapid, reliable 
hardcopy of your CRT screen display. Can be added to 
any CRT with our interface option. 

DEC LA34DA ... $939 
30 CPS. Dot matrix. Upper /lower case. 4 character 
sizes. Up to 217 cols per line. 6 lines per inch settings. 
Friction feed. Settable tabs. RS232. 

DEC LA34AA $1095 
30 CPS. Dot matrix. Upper /lower case. 8 character 
sizes including double size characters. 6 lines per inch 
settings. Up to 217 cols per line. Friction feed. Settable 
horizontal and vertical tabs. Top -of -form capability. 

Options for LA34AA and LA34DA 
Tractor Feed Mechanism $114 
Numeric Keypad w/ Function Keys .. $69 
Pedestal $100 
Paper Out Sensor $25 
APL Capability with APL Keycaps .. $499 
2K Buffer with Text Editor and 1200 Baud 
Communications Capability $499 

Leasing rates and lease /purchase plan information is available on request. 
All equipment is shipped with a 10 day money back guarantee. 

We offer full service, on site maintenance plans on all equipment. 
All equipment in stock 

U.S. ROBOTICS irVC. 
203 N. WABASH SUITE 1718 CHICAGO. ILL 60601 

SALES 
GENERAL OFFICES 
SERVICE 

(312) 
(312) 
(312) 

346 
346 
733 

-5650 
-5651 
-0497 



Listing I continued: 

2570 05 18 0430 DW 1805H ;M 
2572 04 CO 0440 DW 00004H ;N 

2574 04 EO 0450 DW OE004H ;0 

2576 06 D4 0455 DW OD406H ;P 

2578 4A D1 0460 DW OD14AH ;Q 
257A 04 BO 0470 DW OB004H ;R 
257C 04 60 0480 DW 6004H ;S 

257E 03 20 0490 DW 2003H ;T 

2580 05 10 0500 DW 1005H ;U 

2582 07 D2 0510 DW 0D207H ;V 

2584 06 74 0520 DW 7406H ;W 

2586 89 DO 0530 DW 0D089H ;X 
2588 05 00 0540 DW 5H ;Y 
258A n A D1 0550 DW OD1OAH ;Z 
758C On 00 0600 DADD: DW 0 ;NEXT BIT LOCATION 
258E 0605 ORG 4100H 
4100 0610 DBUF: DS 1000 

Listing 2: EXP1 text -expansion routine. This routine takes the output of C0MP1, information expressed in a Huffman code, and 
decodes it using the binary tree of figure 2. The decoded character is displayed via a user -supplied subroutine named DISP. The 
routine is written in 8080 machine code. 

3000 0000 THIS PROGRAM ACCEPTS DATA PREPARED BY THE DATA COMPRESSION 
3000 0001 *(HUFFMAN CODE) PROGRAM.THE DATA BUFFER HAS THE BIT COUNT 
1000 0002 *IN THE FIRST TWO BYTES.THE PROGRAM RUNS UNTIL ALL BITS 
1000 0003 *HAVE BEEN PROCESSED.THE PROCESSING CONSISTS OF ADDING A 
3nnn 0004 DATA BIT TO THE TABLE ENTRY POINT, GETTING AN INCREMENT 
3000 0005 *WHICH POINTS TO THE NEXT 0 -1 PAIR AND CONTINUING UNTIL 
3000 0006 *A TAG IS FOUND IN BIT 7. THIS SIGNIFIES THAT THE NEXT 
3000 0007 *TABLE ENTRY IS THE DESIRED CHARACTER, IN A NON -TEST MODE 
3000 0008 *DATA WOULD BE EITHER PACKED IN 8 BIT BYTES OR ARRIVING 
3000 0009 *VIA A SERIAL PORT. 
3000 01 00 00 0010 LXI SP,0 
3003 21 02 41 0020 LXI H,DBUF +2 ;FIRST BIT 
3006 22 97 10 0030 SHLD DADD ;NEXT DATA ADDRESS 
3009 21 00 41 0040 LXI H,DBUF ;BIT COUNT 
300C 4E 0050 MOV C,M 
300D 73 0060 INX H 
300E 46 0070 MOV B,M 
300F C5 0050 EXP: PUSH B 
110 21 4B 1n 0090 LXI H,XTAB ;DECODE TABLE 
1011 E5 0100 NEXT: PUSH H 
1014 '/.A 47 10 0110 LHLD DADD 
11)17 4E 0120 MOV C,M ;DATA VALUE 
1014 71 0130 INX H 
1019 06 nn 014n MVI B,n 
In1B /2 97 1n 0150 SHLD DADD 
301E El 01+0 POP H 
301F n9 0170 DAD B ;TABLE + DATA BIT 
1020 7E 0180 MOV A,M ;GET POINTER 
1091 17 0190 RAL 
10?2 DA 17 10 0200 JC OUTCH 
3025 1F 0205 RAR 
1026 5F 0210 MOV E,A 
10/7 15 0n 0220 MVI D,0 
30/9 19 0230 DAD D ;TABLE +DATA BIT + POINTER 
309A Cl 0240 POP B 
109B CD 44 30 0250 CALL DECB ;REDUCE BIT COUNT 
30/E C5 0270 PUSH B 
302F Cl 13 30 0280 JMP NEXT 
3032 1F 0290 OUTCH: RAR 
3033 E6 7F 0294 ANI 7FH ;REMOVE TAG 
3035 5F 0296 MOV E,A 
3036 16 00 0297 MVI D,0 
3038 19 0298 DAD D 
1039 7E 0299 MOV A,M ;GET DECODED CHARACTER 
303A CD 00 C5 0305 CALL DISP 
703D r'1 0310 POP B 
301E CD 44 30 0320 CALL DECB 
1041 C3 0F 30 0330 JMP EXP Listing 2 continued on page 232 
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The Text Solution for APPLE II® 
Now APPLE II® Owners Can Solve Text Problems 

With VIDEOTERM 80 Column by 24 Line Video Display 
Utilizing 7 X 9 Dot Character Matrix 

Perhaps the most annoying shortcoming of the Apple it is its limitation of displaying only 40 columns by 24 lines of 
text, all in uppercase. At last, Apple II "' owners have a reliable, trouble -free answer to their text display problem. 
VIDEOTERM generates a full 80 columns by 24 lines of text, in upper and lower case. Twice the number of characters as 
the standard Apple II' display. And by utilizing a 7 by 9 character matrix, lower case letters have true descenders. But 
this is only the start. 

VIDEOTERM, MANUAL, 
SWITCHPLATE 

!'4f%ár(11+r-./ 
0123456789:;(e>? 
E11BCDEF6HIJY,LMNO 
PORSTUVNXYZ[W_ 
'abcdef gh i jk lino 
pgrstuvrxyz()'i 

7X12 MATRIX 
18X80 OPTIONAL 

!' Ili l'()ttr-,/ 
1123456709t;(=)7 
IABt0EF6HIJK LAIN O 

00R5T0VWXYZ[\7t_ 
'abcdefghilkleno pqrstuvuxyzltI'1 

7X9 MATRIX 
24X80 STANDARD 

Advanced 
Hardware 
Design 

Available 
Options 

BASICs 

Pascal 

Other 
Boards 

VI DEOTERM 
VIDEOTERM lists BASIC programs, both Integer and Apptesoft, using the entire 80 
columns. Without splitting keywords. Full editing capabilities are offered using the 
ESCape key sequences for cursor movement. With provision for stop/start text 
scrolling utilizing the standard Control -S entry. And simultaneous on- screen display 
of text being printed. 

Installation of VIDEOTERM in slot 3 provides Pascal immediate control of the 
display since Pascal recognizes the board as a standard video display terminal and 
treats it as such. No changes are needed to Pascal's MISC.INFO or GOTOXY files, 
although customization directions are provided. All cursor control characters are 
identical to standard Pascal defaults. 

The new Microsoft Softcard is supported. So is the popular D. C. Hayes Micro - 

modem II' , utilizing customized PROM firmware available from VIDEX. The power 
ful EasyWriter Professional Word Processing System and other word processors 
are now compatible with VIDEOTERM. Or use the Mountain Hardware ROMWriter' 
(or other PROM programmer) to generate your own custom character sets. Natural. 
ly. VIDEOTERM conforms to all Apple OEM guidelines, assurance that you will have 
no conflicts with current or future Apple II' expansion boards. 

VIDEOTERM's on -board asynchronous crystal clock ensures flicker -free character display. 
Only the size of the Pascal Language card, VIDEOTERM utilizes CMOS and low power con- 
sumption ICs, ensuring cool, reliable operation. All ICs are fully socketed for easy 
maintenance. Add to that 2K of on -board RAM, 50 or 60 Hz operation, and provision of power 
and input connectors for a light pen. Problems are designed out, not in. 

The entire display may be altered to inverse video, displaying black characters on a white 
field. PROMs containing alternate character sets and graphic symbols are available from 
Videx. A switchplate option allows you to use the same video monitor for either the 
VIDEOTERM or the standard Apple II' display, instantly changing displays by flipping a 
single toggle switch. The switchplate assembly inserts into one of the rear cut -outs in the 
Apple 11' case so that the toggle switch is readily accessible. And the Videx KEYBOARD 
ENHANCER can be installed. allowing upper and lower case character entry directly from 
your Apple II' keyboard. 

Firmware 1K of on -board ROM firmware controls all operation of the VIDEOTERM. No machine 
language patches are needed for normal VIDEOTERM use. 

Firmware Version 2.0 
Characters 7 e 9 matrix Display 24 x 80 (full descenders) 
Options 7 x 12 matrix option; 18 x 80 (7 x 12 matrix with full descenders) 

Alternate user definable 
character set option; 
Inverse video option. 

Want to know more? Contact your local Apple dealer today for a demonstration. VIDEOTERM is available 
through your local dealer or direct from Videx in Corvallis, Oregon. Or send for the VIDEOTERM Owners 
Reference Manual and deduct the amount if you decide to purchase. Upgrade your Apple II' to full terminal 
capabilities for hall the cost of a terminal. VIDEOTERM. At last. 

Apple II' is a trademark of Apple Computer Inc. 
ROMWnier Is a trademark of Mountain Hardware Inc. 
Mlcromodem II' Is a trademark of 0 C. Hayes Associates Inc 
Soltcard' Is a trademark of Microsoft 
EasyWnler is a Trademark of information Uniimiteo Software Inc 

PRICE: VIDEOTERM includes manual 5345 
SWITCH PLATE S 19 
MANUAL refund with purchase S 19 
7 x 12 CHARACTER SET S 39 
MICROMODEM FIRMWARE S 25 

APPLE II® OWNERS! 
introducing the 

KEYBOARD & DISPLAY 
ENHANCER 

PUT THE SHIFT AND SHIFT LOCK BACK WHERE IT BELONGS 
SEE REAL UPPER AND lower CASE ON THE SCREEN 
ACCESS ALL YOUR KEYBOARD ASCII CHARACTERS 

Vides has the perfect companion for your 
word processor software the KEYBOARD 
AND DISPLAY ENHANCER Install the 
enhancer in your APPLE II and be typing in 
lower case just like a typewriter If you want an 
upper case character. use the SHIFT key or the 
CTRL key for shift lock. Not only that. but you 
see upper and lower case on the screen as you 
type. Perfectly compatible with Apple Writer 
and other word processors like. for example. 
SuperText. 

If you want to program in BASIC. just put it 
back into the alpha lock mode. and you have 
the original keyboard back with a few im- 

provements. Now you can enter those elusive 9 

characters directly from the keyboard. or re. 
quire the Control key to be pressed with the 
RESET to prevent accidental resets 

KEYBOARD AND DISPLAY 
ENHANCER is recommended for use with all 

revisions of the APPLE II. It includes 61Cs. and 
EPROM and dip -switches mounted on a PC 
board. and a jumper cable. Easy installation, 
meaning no soldering or cutting traces. Alter- 
nate default modes are dip -switch selectable. 
You can even remap the keyboard. selecting an 
alternate character set. for custom applications. 

a uta a8v.a 

PRICE KDE -700 (REV. 7 or greater) 3129. 
KDE -000 (REV. 6 or lesa) $ 129. 

Apple II' is a trademark of Apple Computer. Inc. 

VIDEX L :! 
897 N.W. Grant Avenue 
Corvallis, Oregon 97330 
Phone (503) 758 -0521 
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Listing 2 continued: 

3044 OB 
3045 79 
3046 BO 
3(147 CA OC 
104A C9 
304B 
104B 
304E 

0340 DECB: DCX B ;REDUCE BIT COUNT 
0350 MOV A,C 
0360 ORA B 

00 0365 JZ MON 
0370 RET 
4000 *THE DECODE TABLE HAS THE FOLLOWING FORMAT: 
4010 *THE TABLE VALUE IS THE INCREMENT NECESSARY TO GET TO THE 
4020 *NEXT 0 -1 PAIR AS THE PROGRAM STEPS THROUGH THE DATA. 

3O4B 4030 *THE TABLE VALUE JUST PRECEEDING A CHARACTER HAS A TAG 
104B 4040 *SET IN BIT 7, IN ADDITION TO THE INCREMENT, TO INDICATE 
104B 4050 THAT THE NEXT VALUE IA A CHARACTER, 
104B 2A 5000 XTAB: DB 42 ;0 n 

104C 01 5010 DB 1 ;1 1 

104n 02 5020 DB 2 ;2 0 

304E 08 5030 DB 8 ;3 1 

104F 82 5040 DB 130 ;4 0 

3050 n2 5050 DB 2 ;5 1 

3051 45 5060 DB 'E' ;6 

1052 82 5070 DB 130 ;7 0 

3053 82 5080 DB 130 ;8 1 

3054 49 5090 DB 'I' ;9 
3055 52 5100 DB 'R' ;10 
3056 06 5102 DB 6 ;11 0 

3057 01 5104 DB 1 ;12 1 

3058 82 5106 DB 130 ;13 0 

3059 82 5108 DB 130 ;14 1 

305A 4F 5110 DB '0' ;15 
305B 41 5120 DB 'A' ;16 
305C 82 5130 DB 130 ;17 0 

305D 02 5140 DB 2 ;18 1 

305E 4E 5150 DB 'N' ;19 
305F 03 5160 DB 1 ;20 0 

3060 81 5170 DB 129 ;21 1 

3061 44 5180 DB 'D' ;22 
3062 03 5190 DB 3 ;2' O 
3063 81 5200 DB 129 ;24 1 

3064 50 5210 DB 'P' ;25 
3065 03 5220 DB 3 ;26 0 
1066 81 5230 DB 129 ;27 1 

3057 56 5240 DB 'V' ;28 
3068 02 5250 PB 2 ;29 0 
1069 05 5260 DB 5 ;30 1 

306A 82 5270 DB 130 ;31 0 

306B 82 5280 DB 130 ;32 1 

306C 4A 5290 DB 'J' ;31 
306D 58 5300 DB 'X' ;34 
306E 03 5310 DB 3 ;35 0 

306F 81 5320 DB 129 ;36 1 

3070 4B 5310 DB 'K' ;37 
3071 82 5340 DB 130 ;38 0 
3072 R2 5350 DB 130 ;39 1 

3073 5A 5360 DB 'Z' ;40 
3074 51 5370 DB 'Q' ;41 
3075 02 5380 DB 2 ;42 0 
3076 OE 5390 DB 14 ;43 1 

3077 03 5400 DB 3 ;44 0 
3078 81 5410 DB 129 ;45 1 

3079 54 5420 DB 'T' ;46 
307A 02 5430 DB 2 ;47 0 
307B 05 5440 DB 5 ;48 1 

307C 82 5450 DB 130 ;49 0 
307D 82 5460 DB 130 ;50 1 

307E 59 5470 DB 'Y' ;51 
307F 47 5480 DB 'G' ;52 
3080 82 5490 DB 130 ;53 0 
3081 82 5500 DB 130 ;54 1 

3082 55 5510 DB 'U' ;55 
1OR1 4D 5520 DB 'N' ;56 
1084 02 5530 DB 2 ;57 0 
?OR5 O8 5540 DB 8 ;58 1 

1086 01 5550 DB 3 ;59 0 
3087 81 5560 DB 129 ; 60 1 Listing 2 continued on page 234 
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DIGITAL HARMONY 
A new synthesis 

of sight and sound 

::' ÿ 
.r`J....... u.-rv~ '. 

,vd,.trumr^t .a y Violet n. 

Available Now 

Toll Free # 1- 800 -258 -5420 

Circle 152 on inquiry card. 

r 

on 

Digital Harmony 
by John Whitney 

Digital Harmony lays the foundation for the whole new 
field of audio -visual art made possible by microcom- 

puters. John Whitney, a pioneer of the special effects 
technology used in STAR WARS and 2001: A 

SPACE ODYSSEY, explains the special 
union of computer graphics and music. His 
computer -generated visual art graphically 
depicts the laws of harmonic motion com- 

mon to all music. 

Digital Harmony includes a complete 
description of Whitney's computer, 
peripherals, and film techniques. Col- 
orful illustrations are included, as well 
as the program listings that generated 
them. The descriptions are sufficient 
for anyone to begin to explore this new 
territory as a composer and computer 
experimenter - transforming the small 
computer into an ideal instrument for 
creating compositions in aural and 
visual art. 

John Whitney is on the Faculty in the 
Department of Art at the University of 
California, Los Angeles. 

ISBN 07- 070015 -X 

$21.95 

7-4'!" 
I I1 I Please remit in U.S. funds or draw on a U.S. Bank 

Please send copies of 

Digital Harmony 

Name Title Company 

Street City State /Province Code 

Check enclosed in the amount of $ 

Bill Visa Bill Master Charge 
Card No. 
Exp. Date 
Add 75c per book to cover 
postage and handling. Ii V I E 70 Main Street 

F 1 1ti11 Peterborough, New Hampshire 03458 

i 
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Listing 2 continued: 

3088 48 5570 DB 'H' ;61 
3089 82 5580 DB 130 ;62 0 

308A 82 5590 DB 130 ;63 1 

308B 43 5600 DB 'C' ;64 
308C 46 5610 DB 'F' ;65 
308D 82 5620 PB 130 ;66 0 

308E 02 5630 DB 2 ;67 1 

308F 53 5640 DB 'S' ;68 
3090 03 5650 DB 3 ;69 0 

3091 81 5660 DB 129 ;70 1 

3092 4C 5670 DB 'L' ;71 

3093 82 5680 DB 130 ;72 0 
.094 82 5690 DB 130 ;73 1 

3095 42 5700 DB 'B' ;74 
/096 57 5710 PB 'W' ;75 
1097 02 41 5720 DADD: DW DBUF +2 ;NEXT DATA ADDRESS 
3091 59n9 ORG 4100H 
4100 6000 DBUF: DS 1000 
44E8 9000 DISP: ECU 00500H :DISPLAY A CHARACTER 
64E8 9010 MON ECU 000CH ;MONITOR RETURN 
44E8 9020 SP: ECU 0 

Listing 3: COMP2 text- compression routine. This routine is identical to COMPI (listing 1) except that the Huffman code information 
is packed and stored 8 bits to the byte. The routine is written in 8080 machine code. 

2600 0001 THIS ROUTINE TAKES TEXT (LETTERS ONLY) 
2600 0002 *AND COMPRESSES THEM USING HUFFMAN CODING. 
2600 0004 *THE FIRST TWO BYTES IN THE DATA BUFFER 
2600 0005 *ARE THE BIT COUNT. ENCODED DATA IS STORED IN DBUF 
2600 0006 *IN A PACKED FORM, 8 BITS TO THE BYTE. 
2600 0010 ECHO: ECU 00500H ;OUTPUT DRIVER 
2600 0011 SP: ECU 6 
2600 0012 MON: ECU OCH ;MONITOR RETURN 
2600 31 00 00 0020 LXI SP,O 
2603 21 00 00 0021 LXI H,0 
2606 22 00 41 0022 SHLD DBUF ;COMPRESSED BIT COUNT 
2609 21 02 41 0023 LXI H,DBUF +2 
2600 22 BA 26 0024 SHLD DADD ;NEXT BIT, LOCATION 
260F AF 0025 XRA A 
2610 32 BC 26 0026 STA POS 
2613 DB 08 0040 INCH: IN 8 ;INPUT CODE 
2615 OF 0041 RRC 
2616 DA 13 26 0042 JC INCH 
2619 DB OA 0043 IN 10 
261B FE 2E 0045 CPI '.' ;END OF TEXT 
261D C2 37 26 0047 JNZ PROS 
2620 2A BA 26 0050 LHLD DADD ;CLEAN UP PARTIAL BYTE 
2623 3A BC 26 0052 LDA POS 
2626 47 0054 MOV B,A ;COMPUTE SHIFT COUNT 
2627 3E 08 0056 MVI A,8 
2629 90 0058 SUB B 
262A E6 07 0060 ANI 7 

262C 47 0062 MOV B,A ;KEEP SHIFT COUNT 
262D 7E 0064 MOV A,M ;GET PACKED BYTE 
262E CA OC 00 0066 SHFT: JZ MON ;FINISHED 
2631 17 0068 RAL 
2632 05 0070 DCR B 
2633 77 0071 MOV M,A ;REPLACE PACKED BYTE 
2634 C3 2E 26 0072 JMP SHFT 
2637 CD on C5 0073 PROS: CALL ECHO 
263A E6 7F 0075 ANI 07FH ;CLEAR PARITY 
263C D6 41 0080 SUI 'A' ;COMPUTE INDEX 
263E DA 13 26 0082 JC INCH 
2641 FE lA 0084 CPI 'Z' -'A' +1 
2643 D2 13 26 0086 JNC INCH 
2646 87 0090 ADD A ;MULTIPLY BY 2 
2647 4F 0100 MOV C,A 
2648 06 00 0110 MVI B4O 
264A 21 86 26 0120 LXI H,TABL 
264D 09 0130 DAD B ; INDEX Listing 3 continued on page 236 
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THE ADVANTAGES OF 
THE FUNCTIONAL GROUP: 

Diversity of projects. 
Varied technical 

challenge. 
Involvement from con- 

cept through implementation. 
Broad interaction and 

cooperation between software 
and hardware. 

We've got it all at Harris 
Composition Systems in Mel- 
bourne, Florida. 

We're pioneers in word 
processing. And the world's 
first and leading supplier of 
total word processing systems 
for use in the newspaper 
industry. 

And we're now extending 
that "system- oriented" ap- 
proach into the office systems 
field- integrating data proc- 
essing, word processing, 

electronic mail, advanced 
communications and net- 
working. With an ambitious 
program representing the 
largest investment Harris 
Corporation has ever made to 
develop, a new product. 

That means the opportu- 
nity for personal participation 
and immediate contribution - 
across the board -in both 
newspaper word processing 
and office systems. 

For experienced pro- 
fessionals with expertise in 

Real Time Software and 
Hardware /Firmware Devel- 
opment Digital Design 
Analog Design Applica- 
tions Programming. 

All supported by a billion 
dollar, Fortune 500 corpora- 
tion. All in a modern, stimu- 

HARRIS 
COMMUNICATION AND 
INFORMATION PROCESSING 

An Equal Opportunity Employer M /F /V /H. 

lating work environment. 
All in beautiful, affordable 
Melbourne, Florida -on the 
shores of the deep blue 
Atlantic. 

Send your resume and 
salary history to: Daphne 
Cumberland, Composition 
Systems Division, Dept. BT, 
P.O. Box 2080, Melbourne, 
Florida 32901. Or call COL- 
LECT (305) 242 -5321, in 
Florida. Outside Florida call 
1-800-327-1493. 

Share the advantages 
with us. 



Listing 3 continued: 

264E 5E 0140 MOV E,M ;GET ENCODE VALUE 

264F 23 0150 INX H 

2650 56 0160 MOV D,M 
2651 7B 0170 MOV A,E ;GET BIT COUNT 

2652 E6 OF 0180 ANI OFH ;MASK COUNT 

2654 47 0185 MOV B,A ;KEEP COUNT 

2655 EB 0187 XCHG 
2656 AF 0190 NEXT: XRA A 
2657 29 0192 DAD H ;SHIFT OUT BIT STREAM 

2658 17 0200 RAL ;MSB FIRST 

2659 E6 01 0220 ANI 1 ;SETUP OUTPUT BIT 
265B E5 0225 PUSH H 

265C 2A BA 26 0226 LHLD DADD 
265F 57 0228 MOV D A 
2660 3A BC 26 0229 LDA POS 
2663 5F 0231 MOV E,A ;KEEP CURRENT POSITION 
2664 7E 0233 MOV A,M ;GET OLD PACKED DATA 
2665 17 0235 RAL ;MAKE ROOM 
2666 B2 0237 ORA D ;PACK 
2667 77 0239 MOV M,A ;PUT IT AWAY 
2668 IC 0240 INR E ;UPDATE POSITION 
2669 7B 0242 MOV A,E 
266A FE 08 0244 CPI 8 ;FULL BYTE? 
266C C2 74 26 0246 JNZ STÖR 
266F AF 0248 XRA A ;INITIALIZE POSITION 
2670 23 0250 INX H ;UPDATE DADD 
2671 22 BA 26 0252 SHLD DADD 
2674 32 BC 26 0258 STÖR: STA POS 
2677 2A 00 41 0260 LHLD DBUF 
267A 23 0262 INX H ;UPDATE BIT COUNT 
267B 22 00 41 0264 SHLD DBUF 
267E El 0266 POP H 
267F 05 0268 DCR B ;REDUCE COUNT 
2680 C2 56 26 0270 JNZ NEXT 
2683 C3 13 26 0300 JMP INCH 
2686 0305 *ENCODE TABLE FORMAT- LOW ORDER 4 BITS ARE NUMBER OF 
2686 0306 *IN ENCODED CHARACTER.REMAINING 12 BITS ARE FOR CODE. 
2686 0307 *CODE IS LEFT JUSTIFIED. E.G., AN M IS 00011. 
2686 04 FO 0310 TABL: DW OF004H ;A 
2688 06 70 0320 DW 7006H ;B 

268A 05 40 0330 DW 4005H ;C 

268C 05 D8 0340 DW OD805H ;D 

268E 03 80 0350 DW 8003H ;E 

2690 05 48 0360 DW 4805H ;F 

2692 05 08 0370 DW 805H ;G 

2694 04 50 0380 DW 5004H ;H 

2696 04 AO 0390 DW 0A004H ;I 

2698 09 DO 0400 DW OD009H ;J 

269A 89 D1 0410 DW OD189H ;K 
269C 05 78 0420 DW 7805H ;L 

269E 05 18 0430 DW 1805H ;M 
25A0 04 CO 0440 DW 00004H ;N 

26A2 04 Et) 0450 DW OE004H ;0 
26A4 06 D4 0455 DW OD406H ;P 
26A6 4A D1 0460 DW ODI4AH ;Q 
26A8 04 BO 0470 DW OB004H ;R 

26AA 04 60 0480 DW 6004H ;S 

26AC 03 20 0490 DW 2003H ;T 

26ÁE 05 10 0500 DW 1005H ;U 
26B0 07 D2 0510 DW 0D207H ;V 
26B2 06 74 0520 DW 7406H ;W 
26B4 89 DO 0530 DW OD089H ;X 
26B6 05 00 0540 DW 5H ;Y 
26B8 OA D1 0550 DW OD10AH ;Z 
26BA 00 00 0600 DADD: DW 0 ;NEXT BIT LOCATION 
26BC 0603 POS: DS 1 ;BIT POSITION 
26BD 0605 ORG 4100H 
4100 0610 DBUF: DS 1000 
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IF YOU CAN 
WAITA MINUTE, 
WE CAN SAVE 

YOU 4A00. 
With the StarwriterTM Daisy 

Wheel 25 cps printer from C. Itoh. 
A business letter, written on a 45 cps 

word -processing printer, might take 
about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails for 
about $3, 000. 

But the Starwriter 25 retails for about 
$1,895-thus saving you about $1,000. 

And therein lies the biggest difference 
between the Starwriter 25 and the more 
expensive, daisy wheel printers. 

The Starwriter 25 comes complete 
and ready -to -use, requiring no changes 
in hardware or software. It uses indus- 
try- standard ribbon cartridges, and it's 
"plug -in" compatible to interface with a 

Dealers: 

wide variety of systems, to help lower 
system -integration costs. 

Using a 96- character wheel, it 
produces excellent letter -quality print- 
ing on three sharp copies with up to 163 
columns, and offers the most precise 
character -placement available, for out- 
standing print performance. 

C. Itoh's warranty; 
3 months on parts and labor, sup- 

ported by one of the best service organi- 
zations in the industry. 

4,000 OFF 
Leading Edge Products, Inc., 
225Turnpike Street, 
Canton, Massachusetts 02021 
Dear Leading Edge: 
I'd like to know more about the Starwriter, and 
how spending a minute can save me a grand. 
Please send me the name of my nearest dealer. 

Name 

Title 
Company 
Street 
State Zip 

Phone: Area Code 
Number 

LEADING 
DG 

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
For immediate delivery from the Leading Edge Inventory BankTMca1l toll free 1 -800- 343 -6833 

In Massachusetts, call collect (617)828 -8150. Telex 951 -624 



Listing 4: EXP2 text -expansion routine. This routine takes the output of COMP2, information expressed in a packed Huffman code, 
and decodes it using the binary tree of figure 2. The decoded character is displayed via a user -supplied subroutine named DISP. The 
routine is written in 8080 machine code. 

3000 
3000 
3000 
3000 
301)0 
3000 

0000 
0001 
0002 
0003 
0004 
0005 

*THIS PROGRAM ACCEPTS DATA PREPARED BY THE DATA COMPRESSION 
*(HUFFMAN CODE) PROGRAM THE DATA BUFFER HAS THE BIT COUNT 
*IN THE FIRST TWO BYTES, THE PROGRAM RUNS UNTIL ALL 
*BITS HAVE BEEN PROCESSED THE PROCESSING CONSISTS OF 
*ADDING A DATA BIT TO THE TABLE ENTRY POINT, GETTING AN 
*INCREMENT WHICH POINTS TO THE NEXT 0- 1 PAIR AND CONTINUING 

3001) 0006 *UNTIL A TAG IS FOUND IN BIT 7 THIS SIGNIFIES THAT THE 
3000 0007 *NEXT TABLE ENTRY IS THE DESIRED CHARACTER. 
3000 0008 *THIS IS THE PACKED VERSION WHICH PROCESSES DATA FROM 
3000 0009 *8 BIT BYTES, MSB FIRST. 
3000 0010 DISP: EQU 00500H ;DISPLAY CHARACTER 
3000 0011 MON: ECU 000CH ;MONITOR RETURN 
3000 0012 SP: EQU 6 

3000 31 00 00 0015 LXI SP,0 
3003 21 02 41 0020 LXI H,DBUF+2 ;FIRST BIT 
3006 22 CO 30 0030 SHLD DADD ;NEXT DATA ADDRESS 
3009 21 00 41 0040 LXI H,DBUF ;BIT COUNT 
300C 4E 0050 MOV C,M 
300D 23 0060 INX H 
300E 46 0070 MOV B,M 
300F 3E 01 0074 MVI A, 1 ; INITIALIZE POSITION 
3011 32 C2 30 0076 STA POS 
3014 C5 0080 EXP: PUSH B 
3015 21 74 30 0090 LXI H,XTAB ;DECODE TABLE 
3018 E5 0100 NEXT: PUSH H 
3019 2A CO 30 0110 LHLD DADD 
301C 3A C2 30 0120 LDA POS ;GET BIT POSITION 
301F 47 0122 MOV B,A 
3020 7E 0124 MOV A,M ;GET DATA 
3021 17 0126 BIT: RAL ;GET DESIRED BIT INTO CARRY 
3022 05 0128 DCR B 

3023 C2 21 30 0130 JNZ BIT 
3026 3E 00 0132 MVI A,0 
3028 17 0134 RAL ;RESTORE SINGLE BIT 
3029 4F 0136 MOV C,A ;DATA VALUE 
302A 06 00 0140 MVI B4O 
302C 22 CO 30 0150 SHLD DADD 
302F El 0160 POP H 
3030 09 0170 DAD B ;TABLE + DATA BIT 
3031 7E 0180 MOV A,M ;GET POINTER 
3032 17 0190 RAL 
3033 DA 43 30 0200 JC OUTCH 
3036 1F 0205 RAR 
3037 5F 0210 MOV E, A 
3038 16 00 0220 MVI D,0 
303A 19 0230 DAD D ;TABLE +DATA BIT + POINTER 
303B Cl 0240 POP B 

303C CD 55 30 0250 CALL DECB ;REDUCE BIT COUNT 
303F C5 0270 PUSH B 
3040 C3 18 30 0280 JMP NEXT 
3043 1F 0290 OUTCH: RAR 
3044 E6 7F 0294 ANI 7FH ;REMOVE TAG 
3046 5F 0296 MOV E,A 
3047 16 00 0297 MVI D,0 
3049 19 0298 DAD D 
304A 7E 0299 MOV A,M ;GET DECODED CHARACTER 
304B CD 00 C5 0305 CALL DISP 
304E Cl 0310 POP B 
304F CD 55 30 0320 CALL DECB 
3052 C3 14 30 0330 JMP EX° 
3055 OB 0340 DECB: DCX B ;REDUCE BIT COUNT 
3056 79 0350 MOV A,C 
3057 BO 0360 ORA B 
3058 CA OC 00 0365 JZ MON 
305B 3A C2 30 0370 LDA DOS 
305E 3C 0380 INR A ;UPDATE BIT POSITION 
305F 32 C2 30 0385 STA POS 
3062 FE 09 0390 CPI 9 ;8 BITS PROCESSED? 

Listing 4 continued on page 240 
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DYNACOMP 
Quality software for +: 

ATARI 
PET 
APPLE II Plus 

TRS -80 (Level II)* 
NORTH STAR 
CP /M 8" Disk 

GAMES, SIMULATIONS, EDUCATION and 
MISCELLANEOUS 

BRIDGE 2.0 (Available for all eompulen) Price: 517.95 CR serte 521.95 Dbkellr 
An ell neelueree session of tors mou popular of card game. This program bdh BIM and PLAYS.An rants. or duplicate bridge 
Der... on the nano your computer opponent. will nun play the offmu OR defense. II you bal too nrgn, t. roll 

neable your ewtren! BRIDGE 2.0 prmrdes eNllenaeng enlenalnmene for ad .. plum and rs an e1ceI1mI leaning rm1 fo one 

edle novire 

HEARTS 1.5 (Available for ail computers) Peke: $14.95 CRasene /18,95 Dinette 
An ninna and entertaining comport, tenon of !b. popular end game. Hurts re trwkauented game ip.nwh Ibe purpuree re nel loo 

take any hence or the quern of dado. Play a.. Iwo computer opponents who are armed with hard wheat play. atratwree 

STUD POKER (ATARI only) PM:: $11.95 Cenette /115.95 Diskette 
Ow is Ile Mime gambler, card Game. The computer Oral, Ih. cad, en. e a lime and you rand the 10mpnnl be on what you se,. T . 
comp./ dot nee meet and woolly bees the odd,. Hoare, it fenelimn bluff,! Also mdud. re five card draw poker bntínr prat 
het program. This ankle will run on a 16K ATARI. Color, Irapnin. sound. 

POKER PARTY (Available for all eompulen) Price: 517.95 Camelle /521.95 flkkeue 
POKER PARTY le draw poker orn01.1:0n bated on II. book, POKER, by Oswald Jacoby. Th. e the mom comprehensive sermon 
addable for mrerwemwten The party conece of ynurull a. six other (comp.. Mayers. Each of Ouse playas IYOU will In to 

TY. ...mikes a 01((01 pnsona111, In the form of a arena propnsie Io b1011 or IoM under W liture. Puerto wirb POKER PAR- 
before Rowlt to that erratum lame ion.M! Apple falune and diekOIe version% require a 32 K for la10,1 Apple II. 

VALDEZ (Available for all computers) Price: $14.95 CI SIO $11.95 Dkkeur 
muter ion of Iuwrunler navllallon In I. Pnrle W iR'wn Sound and Valdes Nero.. The program urn an extenure 216%216 ere 

mt radar man and employe rhorwl model, of Nip response and Mal pane,. Chart year own ermine through eh. and wsberg 1,01. 

fn. Any ulnd.14 mmwnll may be used for display. 

FLIGHT SIMULATOR (Available for all computen) Price: $17.95 CUmtte /S21.95 Diskette 
A .1. uk and,cten,ee m.11,mmol,Imnl.Ilon of takeeff. nient and landing. The pron. utilises modm0011 equations and the 
Humanist. of. real .111011. You can pnmce rnfl1amen, .0,0.1hes and arien ion using radial. and rompue hubs.. The more 
adrenced nM can also pore. Ico, n.u.rnntnd similar *embark maneuver,. 

CRIBBAGE 2.0 (TRS -SO only) Peke: $14.95 Carate /$1195 Diskette 
Tent it..tildni.. and nicely nnut. 0mh.040 vmion of the dad, card 0me. cribbage. IO i,...km program for the era. 
bye pl.yer in wash of a wordy opponent es well u the beglnnn wishing t learn the game. in particular the worm. and Jargon. The 
eiandarr rrrbnye wore bond I, commonly shown at he of the 011play lutiliang the TRS.ml grants. wwbniunl. with the rame 
mown undnneun. The lomputer .umomeically ,corn and also announces the pmnu usina the uamlionel phrasa. 

CHESS MASTER (North Stu and TRS-120 only) Price: $19.95 Cloche /S21.95 Dblettr 
The complete .M seal powerful program provides foe !!owls of play. It inrludn cooling, en Natant down and ibe demotion of 
lawns. Additionally, the board may ...el before the dart of p0y. arm11110. the ....hen of "hook "play,. To muimer emu. 

n ed.. the program I, written IP assembly Madge Iby SOFTWARE SPECIALISTS of C.Irlomut FIO paphe., are employ. In 
sec TRS60 .anon, and tvo rodent of alphanumeric cranky are provided Io accommodate North Sur men. 

STARTREK 3.2 (Available for all computers) Price: S 9.95 Crette /SI3.95 Diskette 
This re the clank Brante ern..., bur rih seder.) repu features. For example, the Kbngone now shod at me Enln0no .Ithoul 
warning while also ann.. sur boer m orner quadmis The Knngonc alt stuck with both light and heavy tuner, and mure when 
dew at! The sauarm re nunc when th, Entnwrw u Mq. by IMn Ivry mown and sm.. S ów5.0 redo.. The Kbnron.lm 

SPACE TILT (Apple only) Prim $10.95 Camelle/S14.93 Diner. 
Use !he game peddle, to III, r. plane of the TV ,cram to "roll " hall into hole in the screen. Sound simple, No when the hole grit 
smaller and ,malls! A builein timer allow, you to muon your ,kill @guns) other, in mal h.aLfo.mng!Icon game. 

GAMES PACK I (Available for all computers) Price: $9.95 (:.rile /113.95 Db0el1e 
GAMES PACK 1 cont.. the clarsic computer gam. of BLACKJACK. LUNAR LANDER. CRAPS. HORSERACE. SWITCH and 
mare. These games hare been combined Into one large pogrom for eau in loading. They are Individually lensed by con..irn1 

GAMES PACK II (Available for all compulen) Poke: $9.95 C.a.elle /10.95 Diskette 
GAMES PACK II deb. de rames C RAZY EIGHTS JOTTO, ACEY DUCEY, LIFE. WUMPUS and afin,. A, .11 GAMES 
PACK I. all IM games are load. 11 one program and me calk. from a menu. 

Why ay 51.95 or more pur program when you can buy a DYNACOMP coller ion for sue 59. 93, 

NOMINOES JIGSAW (ATARI and TRS-00 Daly) PHre: $16.95 Camelle /$20.95 Wolf, 
NOMINDES JIGSAW is an intiryiy and,opnl.ma1. Irepbicel punk. Medan. conies of 9 by 9 beard pOtlly fill.. MI ran. 
dimly cameo chapn foommonn of whim there are ad type.. By knotting mat the Map. must he legally connect.. and by b in,ng 
the chap at malt Iocaliet. ad IM.o,R,00es may be eventually deduced. Scoring. is bawd on the number of guns, tenor. and de drf 
Scully Sth barkw.p. 

MOVING MAZE (Apple only) Price: $10.95 C.,.ene /S14.95 Dinette 
MOVING MAZE empoye the games wddln to dir.1 puck from ens stele of is make to Inc other. How<er., the meet a dynkmically 
and randomly. Meal and is continually being mired. The X./nerve i, Io cross the mas.itnom wuchmg rot bung nil by) a wall. 
Scoring is 0 an elope. time indeeor, and threw Ins), of play are provided. 

BLACK HOLE (Apple only) Pr.e: $14.95 Gmeue /S11.95 Diskette 
ThIt n an .enema I,.Plic0 rlmuleuon of the problem. Involved in closely observin.. bk. hole with a nun probe. The oben n I0 
enter aal walnlyn. for prncr10 rune. en orbrl close to ,mall litre hole. Th. i, La W aclrn. without coming so near de anomaly 
nur Ibe1Mal urn, gleamy, de probe. Control of the craft es realicttwlly,imul.ed ulna ode 1n, for rota., and main thrush," for 
neelnwon. This program employe IIrRer graphic, aal i1 eduwl.nal as well es challenllnI. 

TEACHER'S PET I (Available for all computer) Price: S 9.95 Cassette /513.95 Diskette 
The, la tke fine of DYNACOMP', educational Package.. Primarily intended for Pre.sehoel to grade 3, TEACHER'S PET prond.I he 

'Dun. modem with cower. pran0e. I.Ier.0ord reagn.lion and den Ind, of math skill nacre.. 

CRYSTALS (ATARI only) Price: S 9.95 0 tte /S0.95001.11e 
A ano.. agonllm r.MOmly produces Isemati0 nap., dbpll, comP0niS .nn teen when vary u the aucenl.re bail?. No 
two return. are 1M ame. and IM comed. ,Tren of de sound End graphics are encime nemg. CRYSTALS has Man used 1e, Irma' 
own Ie demwurae tal ,ow. and color 'enures of de Atari. 

CRANSTON MANOR ADVENTURE (North SIR, only) Price: 519.95 
Al Iasi! A cowpeM,ive Adv5MWe Ile).. for de Norm Star. CRANSTON MANOR ADVENTURE rain you Into mhln1001 
CRANSTON MANOR where you al.wpl to gather fabulous 111.10rn. Lurking In the manor.,, wild animals and robot who wdl not 
aim un demesnes .annul . lien. The number of roam is neater and IM usenet. descriptions are much more elaborate men the 

cu.. Popular won of A0rrnure program,. ma.. lb:, Am, Ib, lop in ng 01., Pl.01., be d10pwd et any tr. and me earn. 

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY Price 39.95 Diskette 
D YNACOMP no+ donbun the 20. eo nor NssE libra ry. Mom of these diner. offer an ...ins same for the patch.<prize 
home for detail regarding a cone. of non Icon y aM gunny y Hour or more purchun 

Circle 154 on inquiry card. 

Availability 

DYNACOMP software w, wppn..Im complete dorm...iwmn conlunlng dear e*Planatronl end crumple. . Unlit, mher.rw w.f., all 
madmen. mil run of m e (ATARI ..II h 2001 Except wrier or., prog .able on ATARI, PET. 
TRS60 (Lad III and Apple IApple,olnolcarlone rend Mennen welleu Non h Stu node damn, (double damn, 1omwtibledelnte. Addis 
irone M, mow program, can . obtained on vend. IIBM form.. g" CP/M floppy dlele for not. loon!. under MOASIC. 

' ATARI. PET. APPLE Il. TRS-RE NORTH STAR. CP /M M IBM are re,werr4 ,rade stamen and on ,rmNma.es 

BUSINESS and UTILITIES 

MAIL LIST II (Apple nod North Star diskettes only) Peke: 524.95 
TOI, mane/enured program e,0. maludn loll ermaben1 and rip rode sonmg 01 will 01 file marina. Emnn can be maned by'un- 
defined node, 01.111 name orZipCode The pried 1 loan, allows the use of,tendvdMee addrn, label,. Each delnle un ,tore more 
thin I IOO entries Mingle deneily Nones Sur or Apple DOS 1.2; over 2200 .im double denary Nord Sur or Apple DOS l.11! 

FORM LETTER SYSTEM (FIS) (Apple and North Star diskette only) Pelee: 517.95 
FIS may be employed to genenale individually addressed Iona Inter.. The user neon the addrn, nk and separately compoul the Ia. 
n. FLS rill then print form Inters using um address. FIS is completely compatible with MAIL LIST II. which may be usad re 

man t 

y 

our ddreu films. 

FIS and MAIL LIST II are evadable u comInned wckye for 117.95. 

TEXT EDITOR I (Lefler Willer) Prier: 114.95 Casale /111.95 Dbkelle 
An ¢, lueunentee ten editor which provide, reliable line widen, and simple ...rm. inked. Tu, len edmor n ideally 
suited for cumpomI Ines and o gore caabk of hudlm. much lager IoM. Anulable for al computer,. 

PERSONAL FINANCE SYSTEM (ATARI only) Price: 131.96 04.0,1íe 
PES Is ,rode desk menu oriented norm composed of 10 programs dn... OO O1WIle and umpbly your personal finances Frain. 
Inelude a loo urnucrlon dreary: fail wens; 26 odder. our 0Mn; loll 0,0.01 by month, code or payee: nun.W peering of 
reports: checkbook balancing, bar Veple plotting aid more. Also provide, on the di3OCle M ATARI DOS 2. 

FIN DIT (North Star only) Price: $19.91 
Thi. u a mree.maw program.0101001110m information amslible by key.. or Three typo: Personal dew last iume. Comma. 
mal ly: plomba,) and Reference log: twain article, record album,, eo. In addition to keyword wan.. rho, are birthday, so- 

rerury and appointment search. for the rersoal record, and ppointment ,.echo for the commercial record,. Reference record, 
eat urn. by single keyword or by 1'oe.rrle,n1m ma or three keywords. 

DF1LE (Nonb Star only) Price: 519.95 
This handy women alloy, Nones Stu users to mum.. spe'cnind nu.. of all fil. and programs In the stack or disk, which in 

nobly accumulates. OFILE ie my tout up and use. Ir voll orun e your dish so provide elhornl Iman. of Inc desired Meer pro. 
ream. 

COMPARE (North Star only) Pee: 512.95 
COMPARE ms a singk dick ut1M1011001, P.1,1. 0.hich comp.. t.o BASIC program, end Alp1.11 the file tun of the program, in 
bon, the leery, in terms of the number of etetrmem lion, and the line numbers ar watch, e1001 lilted dlffr.enen meut. COMPARE ...On um re examine versions of are solt.eno vaify .Arch ad the mon current. end m dearly idennly the mange. made dure 
mg development. 

COMPRESS (North Star only) Price: 512.95 
COMPRESS 11 rmale dill warty program *huh removes all unnecessary seem and 100110nW Y1 REMark enernene from NoTh Star 
BASIC progrm,. The source file re processed one line at lime, due perinea. very Mae programs In be compress. using only 
,mall amount of rompurer memory. File compressions of 20-50. are commonly !Mined. 

GRAFIX (TRS -SO only) Price:512.95 C.-.ue /116.95 Diskette 
Tnn unique program alio.e you Oo easily credo graphics directly from me keyboard. You "draw' your figure ulna me program', ate 
unmet control,. Once the finite to made, it is anlumaIically appended to your BASIC program u string v..k. Drew 'nap- 
py .1., call ti HS and Ines print b from your program using PRINT HSI This is very easy way to creme and save 01,001cs. 

TIDY (TRS -SO only) Price:510.95 C Ile /S14.95 Dbkelle 
TIDY Is an numbly Madge program which allow, you to renumber the line In your BASIC Program,. TIDY also removes ten 
mdse., spacer and REMerk eaternen.. The anal, ie compact. BASIC program.0110 uses much In, memory sane and antes 

gmfic Orly faster. Once loaded, TIDY remains In memory: you may load any num., of BASIC program. -input being to redo. 
TIDY! 

STATISTICS and ENGINEERING 

DATA SMOOTHER (Nol available for ATARI) Price: $14.95 (:!elle /511.95 Dinette 
Thinpcial data mending program may he trod ro raNdly derive useful informaten from noes bronco and engineering Mua worm 
oie equally .aced. The software rear m ch., in degree and range of fn. as well as smooth. first and .pond dentaire calculation. 
Alm included is .utomeic Mooing of the input dart and emoors. roula. 

FOURIER ANALYZER (Available for all computers) Price: 114.95 (sale /511.95 Dinette 
ow this nos.= to name Ilk frequency ,pinne of limit. duration man.. The prom.m forures automatic waling .nd Nairn, of 
the Input demand results. P.a.0al applications include the analysis of romplirared retlo10 in seen 0e1d, a, elernonin, communise 
none.rw !rumen, 

TFA (Transfer Function ABdyker) Price:519.95 Camello /$21.95 Dbkelle 
Tb I e petal soft.ue ackye .111th may he reatad 1010.1 utre tal ..mkt reno ion, of systems such as 01 h amp.. and f Ilse by 

mina Cher response to pulsed inputs TFA re minor modification of FOURIER ANALYZER and content an englneeen6 
rated decibel reno Imfrryuency plot m well m date .mine features. Whereas FOURIER ANALYZER is designed roe eduuoonal 

and wrenlmc upo. TFA Is an eyinenine del Available for all comp!.. 

HARMONIC ANALYZER (Available for nil computers) Price: 524.95 Genelle /$22.95 Diskette 
HARMONIC ANALYZER was designed for Ile spectrum nalysis of dandle, waveform,. Furores Include dam. file geuererren, 
.ising.nd wane /mmrin.1 u well as dog and erect,. dotting. One particularly marque fardny it that the Input d.I, need no be 

equally eel. o In order The migiooI data re vaned and cubic spline Interrelation Is used recreate lbe dam file required by the EFT 
.laorahm. 

FOURIER ANALYZER, TFA and HARMONIC ANALYZER may he purchased louder for comb. price of 144.91 IAree ca. 
onto. and 550.93 110,. ellskO)n). 

REGRESSION I (Available for all eompulen) Price: 119.95 Cassette /523.95 Diskette 
REGRESSION I ha unique and etcearonally rnwlk emenmeneoal ÁY195120. "polywmial" enure fitting program. irauees im 
dude rang ninO .futcy: an adorns. degree detnmlPron Galion. an extensive intend I10rgry of fitting function,: da .111118 
automatic data and curve dating: ,1.tist0al analysis l.l: st.ndvd devigrion wrnAron coefficient, peened much more. In urn. . fn my he tried without rankling the data. REGRESSION I i, ,mainly 1be cornerslora pognon in .y data analysts soft 
ware library 

REGRESSION 11 (PARAFIT) (Available for all computers) Price: 519.95 Gaffe /521.95 Diskette 
PARAFIT r, 40110 d to handle thou cues in which the paammer, are Imbedded I0vibly ,onlmen l) in the fitting lun0ron. The 
user ...era the functional form. inn... the ...Inns IAIII, All). mal as one or more BASIC garment Irnes. Data and 

lmal 
be manipulalS and plot. u and REGRESSION]. Use REGRESSION I for polynomial Rtes. and PARAFIT fer thou 

complies. (unions. 

MULTI LIN EAR REGRESSION (MLR) (Available for all eompulen) Pike: 519.95C.vetle 
523.95 Diskette 

MLR i,. proln,lon.1 software package for nnallúne data tri, conkalninl two or more lemony Indrpendml rvi.bin. Besides 'Worm- 
ing the h.ic ,emersion 1Mosier:on. Otis program also provides may Io use data entry. storage. retrieval and editing fu.lime. In 
don, the user may Imnrogate the solution by eupplylne valuer for the independent variables. Trie numbs,. of variables .M dale cire is 

limbed only by the readable memory. 

REGRESSION I. Il and MULTILINEAR REGRESSION may be purchased together for 109.91 (three cassettes. Of $61.91 (three 
01101.1. 

BASIC SCIENTIFIC SUBROUTINES. Volume I (Not available for ATARI) 
DYNACOMP b the allusive 010rIbut0r for Me software keyed 0 the teal BASIC Sneer* Subroutines. Volume I by F. Ruckdeuhe, 
Ism Ih BYTE /MCGra..Hill 04,011 eurent in BYTE =maim. January 19911. Tnese cubroulines lure been assembled according 10 

,hanter. Included with each collation Is menu program which selects and demonstrates each ,rbrouIine. 

C0lleala VI: Chewer. 2 end l: 0I1 0M function plowl., complex rviebin 
Callenia n: Cluptn 

, 
. Marna and raton oper.io,1 

Collection O: Chapters3 and 6: Random number I<nmetoen, sain approonntions 

Pao pc 10111010,: 14.95 C01IOte /511.95 Dn14,1e 

All inn collections we ar.Abk for 139.95 1.0 renews) and SA9.95 Ithree 0110010F 

Because the teat i1 a rital pun of the docum.nAIion, BASIC Sawn', C Su0rourrne, Volume I m available from DYNACOMP for 
11995 plus lye ',wage and handling. 

ROOTS (Available for all eompulen) Price 59.95 Cassette /513.95 Diskette 
uphill, ROOTS simulInrn0ly dobbin() all the .no. ofd pOlyamlal heel. real camOenu. There is no Iimil on the degree In 

m. reel ynomid. ana bnwe the procedure is nelre, de.nuracy is Generally my IoM. No initial rvenn.re required as input. 
end one mintier. root are sobelilul. back into Ire polynomial and One residuals displayed. 

Ordering Information 
All orders elk amused and IhipPed postpaid ahon . noun. Please enclose payment wan order along with computer information. If pee 
in, by VISA or Mutes Card, Include all numlurl on card. For order, outside North America add low for ship.. and handling. 

Add 12.30 to 411401, roes for I" floppy del IIBM famed soft scooted. CP /M. Munson BASIC) 

TRS.o 01110On are not supply. with D05 or BASIC. 

Deduct 10% when ordering 3 or more programs. 

MI for DYNACOMP program et your local software dealer. Write for deed)ed demotion, of none 060 other program, from 
DYNACOMP. 

VISA 

DYNACOMP, Inc. 
1427 Monroe Avenue 

Rochester, New York 14618 
24 hour mail order phone: (716)586-7579 

Office phone (9AM -5PM EST): (716)442 -8960 

N.. Y B.. s.44w. alar W 156 NYS sel. Ma. 

[770....Corq.4.1 



Listing 4 continued: 

3064 CO 0400 RNZ 
3065 3E 01 0410 MVI A,1 ;RESET POSITION 
3067 32 C2 30 0420 STA POS 
306A E5 0430 PUSH H 
306B 2A CO 30 0440 LHLD DADD 
306E 23 0442 INX H ;UPDATE BYTE ADDRESS 
306F 22 CO 30 0444 SHLD DADD 
3072 El 0450 POP H 
3073 C9 0460 RET 
3074 4000 *THE DECODE TABLE HAS THE FOLLOWING FORMAT: 
3074 4010 *THE TABLE VALUE IS THE INCREMENT NECESSARY TO GET THE 
3074 4020 *NEXT 0-1 PAIR AS THE PROGRAM STEPS THROUGH THE DATA 
3074 4030 *THE TABLE VALU JUST PRECEEDING A CHARACTER HAS A TAG 
3074 4040 *SET IN BIT 7 IN ADDITION TO THE INCREMENT, TO INDICATE 
3074 4050 THAT THE NEXT VALUE IS A CHARACTER. 
3074 2A 5000 XTAB: DB 42 ;0 0 

3075 01 5010 DB 1 ;1 1 

3076 02 5020 DB 2 ;2 0 

3077 08 5030 DB 8 ;3 1 

3078 82 5040 DB 130 ;4 0 

3079 02 5050 DB 2 ;5 1 

307A 45 5060 LAB 'E' ;6 

307B 82 5070 DB 130 ;7 0 

307C 82 5080 DB 130 ;8 1 

307D 49 5090 DB 'I' ;9 
307E 52 5100 DB 'R' ;10 
307F 06 5102 DB 6 ;11 0 

3080 01 5104 DB 1 ;12 1 

3081 82 5106 DB 130 ;13 0 

3082 82 5108 DB 130 ;14 1 

3083 4F 5110 DB '0' ;15 
3084 41 5120 DB 'A' ;16 
3085 82 5130 DB 130 ;17 0 

3086 02 5140 DB 2 ;18 1 

3087 4E 5150 DB 'N' ;19 
3088 03 5160 DB 3 ;20 0 

3089 81 5170 DB 129 ;21 1 

308A 44 5180 DB 'D' ;22 
308B 03 5190 DB 3 ;23 0 

308C 81 5200 DB 129 ;24 1 

308D 50 5210 DB 'P' ;25 
308E 03 5220 DB 3 ;26 0 
308F 81 5230 DB 129 ;27 1 

3090 56 5240 DB 'V' ;28 
3091 02 5250 DB 2 ;29 0 

3092 05 5260 DB 5 ;30 1 

3093 82 5270 DB 130 ;31 0 

3 094 82 5280 DB 130 ;32 1 

3095 4A 5290 DB 'J' ;33 
3096 58 5300 DB 'X' ;34 
3097 03 5310 DB 3 ;35 0 

3098 81 5320 DB 129 ;36 1 

3099 4B 5330 DB 'K' ;37 
309A 82 5340 DB 130 ;38 0 

309B 82 5350 DB 130 ;39 1 

309C 5A 5360 DB 'Z' ;40 
309D 51 5370 DB 'Q' ;41 
309E 02 5380 DB 2 ;42 0 

309F 0E 5390 DB 14 ;43 1 

30A0 03 5400 DB 3 ;44 0 

30A1 81 5410 DB 129 ;45 1 

30A2 54 5420 DB 'T' ;46 
30A3 02 5430 DB 2 ;47 0 
30A4 05 5440 DB 5 ;48 1 

30A5 82 5450 DB 130 ;49 0 

30A6 82 5460 DB 130 ;50 1 

30A7 59 5470 DB 'Y' ;51 
30A8 47 5480 DB 'G' ;52 
30A9 82 5490 DB 130 ;53 0 

30AA 82 5500 DB 130 ;54 1 

30AB 55 5510 DB 'U' ;55 
30AC 4D 5520 DB 'M' ;56 Listing 4 continued on page 244 
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For $4,995` you not only 
get a word processor. 

Automatic screen prompting 
guides user through operations. 

Familiar, typewriter -like key- 

board. Powerful, versatile user - 
defined keys reduce many word 
processing jobs to just two 
keystrokes. 

Word Processing software is 

only $500. Optional List 
Processing software, with the 

powerful conditional select fea- 
ture, is only $400. Optional 
Accounting software is avail- 
able through Digital's Com- 
puter Stores. 

1111111111111111111 

Communications options let you 
transmit information electron- 
ically. Communicate with other 
computer systems. 

Flexible text editing features, 
easy to learn, easy to use. 

Boilerplate library of commonly 

used text. Abbreviation (or 
short -hand) library. 

Dual 8" floppy disk drive. 
Convenient storage with flex- 
ible diskettes. 

Standard 30 cps draft printer. 
(Select optional Letter Quality 
Printer instead of draft printer 
and system price becomes 

$7295.') 

You also get the 
Digital fâctor. 

At $4,995, Digital's Word Processing has to be the best value in the industry. 
Value which includes immediate delivery. Special discounts on 3 -pack systems. 
And the Digital Factor. What's that? Read on. 
Since we're the world's largest maker of small computers, you get the benefits of our 

considerable size and experience. Benefits such as a 14,000 -person customer service 
organization, 111 Sales Offices, complete training at any one of the 25 Computer Stores 
or 6 regional training centers, and a 30 -day money -back guarantee. 

That's the Digital Factor. 
For a personal demonstration, call 800 -528 -6050, ext. 1276. In Arizona, 800 -352 -0458. 

For $4,995, you get a lot more than a word processor. 
'Software and destination charges not included. Prices quoted apply in U.S. only. d 9 9 

We change the way 
the world thinks. 

In Canada, call Digital Equipment of Canada Ltd., Kanata, Ontario, Tel. 613 -592 -5111. In Europe, call Digital Equipment Co. Ltd., Reading, England Tel. (0734) 85131. 



Into computers? Want to get started? 
What is The Computer Book Club? An exciting new concept that puts 

hobbyists and businessmen on top of the fast -paced, dynamic world of 
computers. CBC will bring you info on software, hardware, applications, and 
theory ... at savings up to 75% on hundreds of fact -packed volumes. 

CBC is not just another book club! You can get in on Members' Bonus 
Benefits, like discounts on practical software packages, games, cassettes and 
disks, plus extra -value book dividends, and much, much more! 

This introductory membership offer is for a limited time only. Join today! 
1205 1095 1187 

List $15.95 List $8.95 List $14.95 

I 

I 

f'?sútRAMS IN BASIC 

TOG ELECTRONIC ENGINEERS, 

TECHNICIANS ß EXPERIMENTERS 

Ready to -run workhorse programs to help 

you solve hundreds of everyday 

1169 
List $14.95 

Th 

ROBOT 
INTELLIGENCE 

with experiments 
BY DAVID L. HEI5ERMAN 

1191 
List $16.95 

THE MOOT POPULAR 

SUDROUTINES IN BASIC 

.. . . , 
//- ' . 45\ 

.6. al.s, c i 

, 4*. t e 
/I 1 rár_ . 

. = : ' 
- 

. 

*. ' j v 
iriác.lon .al m Ixe :, 

.eVBile BtSIC 

1050 
List $9.95 
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.El3C1PUTEFi SYSTEI:FN, 

- 

le compul. build rl Ñd,de 
b.tt^`t 

Th, [.wl 
eev`n. mtlmnwn.vwVont 

f+.ti' iìfi8ií+l I! iAURKI 

1062 
List $12.95 

1111 
List $14.95 

More books to pick from .. . 

The Complete Handbook of Roboti cs. 
List $12.95. No. 1071 

57 Practical Programs & Games in BASIC. 
List$10.95. No. 1000 

Illustrated Dictionary of Microcomputer 
Terminology. List $13.95. No. 1088 

Handbook of Remote Control & Automa- 
tion Techniques. List $16.95. No. 1077 

FREE 
when 
you 
join... 

cOWl11FRIST'S HANDY 
DATABOOK/DICIIONARY 

List $4.95 

Circle 155 on Inquiry card. 



Take 4 exciting books 
for $1.oó (values to $70.75) 

a .. and get one FREE! 
1141 

List $12.95 

HOW TO ßUIID 
YOUR OWN WORKING 

ROi3OT !!! , 
eYMyn I,,'`M W 

No 

.Swun, MIeuM . mod 
.Ir,.,.: 

..,....,,,,... 

ASIC eokb00 COOkb 
M N WIC Y,Ie ea 

we ,o,..rg ,u.Ne, r r r.a 

Tract 
1055 

List $7.95 

i8 

.e.:o onwmmmm¢ ne 
A step-asnA4-p. of ,rMa 

o,nt 
11f/-tM /r aq'u,t 

ed ro 
ce. Ind.K y,nQ,m, 

NRNDBOOK OF 
MICROPRQCÉSSOR 
ApPLieftTfOONS 
Dv louva i.ui 

-.MIg 

bit. Tractor , I 
1045 

List $10.95 

1160 
List $12.95 

7 very good reasons to try 
The Computer Book Club . . 

1203 
List $14.95 

Reduced Member Prices. Save up to 75% on books sure to 
increase your know -how 

Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

Club News Bulletins. All about current selections- mains, 
alternates, extras -plus bonus offers.Comes 10 times a year 
with dozens of up -to -the minute titles you can pick from 

"Automatic Order ". Do nothing, and the Main selection 
will be shipped automatically! But . if you want an 
Alternate -or no books at all -we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation, and 
qualify for discounts on many other volumes 

Extra Bonuses. Take advantage of added -value promo- 
tions, plus special discounts on software, games, and more 

Exceptional Quality. All books are first -rate publisher's 
editions, filled with up -to -the minute info 

1241 
List $12.95 

THE COMPUTER BOOK CLUB 
Blue Ridge Summit, PA 17214 

Please accept my Membership in The Computer Book Club 
and send the 4 volumes circled below, plus a free copy of 
Computerist's Handy DatabooklDictionary. I understand 
the cost of the books selected is $1.00 (plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my Membership cancel- 
led. I agree to purchase 4 or more books at reduced Club 
prices during the next 12 months, and may resign any time 
thereafter. 

1000 1045 1050 1055 1062 1071 1077 1088 1095 
1111 1141 1160 1169 1187 1191 1203 1205 1241 

Name Phone 

Address 

City 

State lip 
(Valid for now members only. Foreign and Canada add 20%. Orders outside U.S. 
must be prepaid with international money orders in 11.S. dollars.) BY -481 

Circle 155 on Inquiry cara. BYTE April 1981 243 



Listing 4 continued: 

30AD 02 5530 DB 2 ;57 0 

30AE 08 5540 DB 8 ;58 1 

30AF 03 5550 DB 3 ;59 0 
30B0 81 5560 DB 129 ;60 1 

30B1 48 5570 DB 'H' ;61 

30B2 82 5580 DB 130 ;62 0 

30B3 82 5590 DB 130 ;63 1 

30B4 43 5600 DB 'C' ;64 
30B5 46 5610 DB 'F' ;65 
30B6 82 5620 UB 130 ;66 0 

30B7 02 5630 DB 2 ;67 1 

30B8 53 5640 DB 'S' ;68 
30B9 03 5650 DB 3 ;69 0 

30BA 81 5660 DB 129 ;70 1 

30BB 4C 5670 DB 'L' ;71 

30BC 82 5680 DB 130 ;72 0 

30BD 82 5690 DB 130 ; 73 1 

30BE 42 5700 DB 'B' ;74 
30BF 57 5710 DB 'W' ;75 
3000 02 41 5720 DADD: DW DBUF+2 ;NEXT DATA ADDRESS 
30C2 5990 POS: DS 1 ;BIT POSITION 
30C3 5999 ORG 4100H 
4100 6000 DBUF: DS 1000 

Listing 5: BASIC frequency- analysis program FREQ. Written in Microsoft BASIC, this program receives text entered by the user and 
prints the frequency distribution of all letters and symbols. One symbol that does not appear by itself in a line of text is defined as 
marking the end of text; the symbol, defined in line 100, is presently " % ". 

LIST FREQ (FRE0UENCY ANALYSIS PROGRAM) 

10 CLEAR 1000 
12 D=45 
15 S =0 

20 DIM B$(2550) 
3n DIM C(D) 
can DIM L$ (D) 
50 FOR N =0 0 TO D 

60 L$ (N)=""'," 
70 NEXT r 
75 PRINT "ENTER ANALYSIS TEXT, TERMINATE WITH T" 
80 FOR N =O TO 10 
90 Ir'PUT B$ (N) 
100 IF B$ (N) = "V' GOTO 170 
110 NEXT r, 
120 F =N -1 
1/5 FORN =0 TO F 
1/n L= LEN(B$(N)) 
vin FOR K= 1 TO L 
150 A$= MID$(B$(N),K,1) 
160 FOR J =0 TO D 

170 IF L$(J) =A$ GOTO 220 
180 NEXT J 
190 L$(S) = A$ 
200 C(S)(S) +1 
205 T=T +1 
210 S =S +1 
215 GOTO 220 
220 C(J)= C(J) +1 
225 T=T +1 
230 NEXT K 
240 NEXT N 

2115 M =1 
250 FOR K =1 TO S -2 
255 FOR N =1 TO S -M 
260 IF C(N- 1) (N) GOTO 274 
262 T$= L$(N -1) 
264 (N-1) 
266 L$ (N- 1)=L$ (N) 
268 C(N- 1) =C(r') 
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MEET AXIOMS IMP - 
THE ONLY LOW COST 

IMPACT PRINTER 

DESIGNED FOR 

- 
Three -Way Forms Handling 

IMP is equipped with both friction and adjustable tractor feed (2 -1/2 
to 9 -1/2 inches) to provide three -way forms handling - single sheet, roll paper, 
and fan fold. 

The Nitty Gritty 
IMP prints 80, 96 or 132 columns of crisp hardcopy at a speed of 

one line per second. The 7x7 dot matrix has a standard 96 ASCII 

character set. IMP's stylish low profile case will complement APPLE 

in any home or office. And, in addition to being distinctively 
styled, IMP is rugged, with a heavy duty mechanism, ribbon 
cartridge and single snap -out board for easy maintenance. 

Visit your local computer store to see Axiom's 
IMP -APPLE in action. 
'Trademark of Apple Computer, Inc. 

Hardware 
and Software 
Compatible 

Priced at only $699, 
Axiom's versatile IMP -APPLE is the 
only high quality impact printer 
specifically designed to operate 
with the popular APPLE computers. 
It's completely hardware and 
software compatible with APPLE. 

Even comes with cables and 
connectors for direct plug -in to 
the computer. No additional 
interface is needed. 

Enhances Hißes Graphics 
IMP greatly enhances HiRes 

graphics. While other printers can only - 

reproduce graphics on a 1 for 1 basis, IMP 

provides over 20 different aspect ratios, with 
complete control over horizontal and vertical 
resolution, placement, and orientation. For example, 
a chart could be reduced and printed on one portion of 
the paper, with text added. IMP also enhances APPLE's alpha- 
numeric capability by providing lower case. It's super simple to 
operate, too, with all printer commands controlled with a simple 
key stroke. Another plus, IMP is one of the few printers compatible 
with PASCAL. How is all this versatility made possible? For one 
thing, IMP has a 2K byte ROM in its special APPLE interface, 
while others have 256 bytes or less. 

AXIOM CORPORATION 

1014 Griswold Avenue San Fernando, CA 91340 
Telephone: (213) 365 -9521 TWX: 910 -496 -1746 

Circle 156 on inquiry card. 



Listing 5 continued: 

270 
272 
274 
276 
278 
2S1 
292 
203 
796 
295 
lon 
.3ln 
320 
OK 

L$(N) =T$ 
C(N) =U 
NEXT N 
M44+1 
NEXT K 
PRINT "LETTER FREMENCY ANALYSIS" 
PRINT 
PRINT "LETTSR", "COUNT", "PROBABILITY" 
PRINT " 
PRINT 
FOR N= O TO D 

PRINT L$(N),C(N),C(N) /T 
NEXT N 

Text continued from page 226: 

is uniquely dependent upon the code being used. How- 
ever, the basic structure and program can be used with 
any Huffman code. 

There are three parts to the table structure: the index 
values that allow the program to step through the ap- 
propriate number of table entries (ie: tree branches) as the 
data -stream bit values are serially examined; the decoded 
character that results from the search; and a flag to in- 
dicate to the program that the next table entry found is a 
character and not an index value. The index values are 
always in pairs, with separate index values for a 1 or a 0 
bit -stream value. Therefore, as the program scans 
through the table at each pair of index values, one or the 
other is selected, depending upon whether the bit in the 

BYTE 
BACK ISeSOES 

FOR &ALE 
The following issues are available: 

1976: July and November 
1977: March, May thru December 

1978: February thru October, December 
1979: January thru December except March 

1980: January to current issue except February and October 
Cover price for each issue through August 1977 is $1.75 

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 to current is $3.00 Domestic; $3.75 Canada 

and Mexico; $4.50 Foreign. 

i 
ByfE 

Send requests 
With 

payment 
to: 
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BYTE 
Publications 
70 Main St. 
Peterborough 
NH 
03458 

Attn: 
Back Issues 

data stream is a 1 or a O. 

The table -scanning process consists of adding the data 
bit to the current table address. This gives a new address 
whose contents, an index value, is added to the address of 
the index value itself. This new table address is the ad- 
dress of the next node in the tree of figure 2. 

This process continues until a flag is detected, in- 
dicating that the next entry is the desired letter. This test 
is performed each time an index -value address has been 
computed. The flag is the most significant bit in the table 
entry. The remaining 7 bits are interpreted as an ASCII 
character if the flag is on (logical 1) or as an index value if 
the flag is off (logical 0). This limits the index value to 
127, the maximum distance in the table that can be 
skipped when processing 1 data bit. To help explain this 
process, a portion of the table is shown in figure 3. 

In the Huffman code used in this program, the letter "I" 
is 1010. The decoding program identifies the correspon- 
ding letter by using the data bit stream and the decoding 
table previously described. The first data bit is added to 
the table address, TAB, giving a new address, TAB +1. 

TABLE 
ADDRESS 

TAB 0 
1 

2 3 
4 
5 
6 
7 
e 
9 
10 

11 

12 

ADD 1 

TABLE 
ENTRY 

42 

FLAG 

OFF 

OFF 

OFF 

OFF 

ON 

OFF 

OFF 

ON 

ON 

DATA 
BIT 

o 

.) CHOOSE FIRST BIT 
11 

OO 
.) CHOOSE SECOND BIT 

1 

0 

ICHOOSE THIRD BIT 
1 

0 
CHOOSE FOURTH BIT 

1 J 

1010 DECODED 

0 

ADD 2 

© 

ADD 2 

0 
B 

130 

130 128.2 
E 

ADD 2 

130 

130 

A. I 

R 

6 

1 

(ETC.) 

Figure 3: Use of the binary tree tables in programs EXP1 and 
EXP2. This annotated table interprets the first 13 bytes of the 
lookup table in both the code -expansion routines. It cor- 
responds to the part of the binary tree in figure 2 that leads to 
the letters E, 1, and R. This figure shows the process by which 
I0I0 is decoded as the letter I. 



The TO ORDER CALL (212) 687 -5000 

COMPUTER FACTORY. 
SUPRBRAWE 
INTERTEC 
DATA 
SYSTEMS 

ONLY 
$3395 
32K $2795 

More man an intemgent terminal. the SuperBrain outperforms many other 
systems costing three to live 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 
Receivable. Payroll, Inventory or Word Processing.. The SuperBrain handles 
all of them with ease FEATURES INCLUDE: 

2 dual- density minilloppies with 360K bytes of disk storage A CP /M Disk 
Operating System with a high- powered text editor, assembler and debugger 

Model Q0 SUPER BRAIN HARD DISKS 
720k Bytes disk storage 
and 64k RAM 

$3895 

10 Megabyte 
List S4995 

16 Fixed -16 
Removable 

$9995 

NEW 96K 
80 Column 

COLS 
Commodore 6' CBM 

Basic 4.0 
Operating 
System 

80 column by 25 line display 
12" CRT 
New screen editor 
Split screen processing 
Super fast string handling 
15 additional basic commands 
Supports relative record processing 

Model 8032 
NEW! 
Model 8096 

$ 1795 96K memory 
Call for price 

32K memory 

NEW 8050 DUAL DISK $1795 
1 million bytes on -line storage 
and DOS 2.0 operating system 

NEW 2031 SINGLE DISK $595 

CORVUS 

Commodore Computer 
These low cost Commodore PET Business 
Computers have virtually unlimited business 
capabilities. Accounts Receivable. Inventory 
Records, Payroll, and 
other accounting 
functions. 

PET 16N & 32N 
COMPUTERS 

Full size keyboard 
16 or 32,000 
Bytes Memory 
Level III 
Operating 
System 
Full Screen \ 
Editor 
Upper lower C =e & 64 graphic characters 

PET DUAL 
FLOPPY DISK 

Stores 360,000 
Bytes on -line 
Microprocessor 
controlled 
Uses single or 

dual sided floppies 
HI -SPEED PRINTER 

150 cnaracters per 
second Up to 4 

copies 8" wide 
Microprocessor 

Controlled Prints 
All Graphics Full 

Formatting Capability 

1$12951- ' 
PRI N T E R S i-r--- 

10 megabyte disk 
and mirror 

Call available 
APPLE I I PLUS for price 

A complete self -contained computer system with APPLESOFT floating point 
BASIC in ROM. full ASC I I keyboard in a light weight molded carrying case 

Features Include: 

CENTRONICS SALE 
737 -3 ONLY 

$888 
CENTRONICS 704 

auto-start ROM Hi-Res graphics and 15 color video output. 
Expandable to 48K. 

Supertalker $279 Micromodem $379 
Disk 645 Superterm (24 x 80) 395 

Add -on Disk 525 Speechlab 229 

Pascal Card 495 Communication Card.... 225 

Business Software 625 Modem 200 

Monitor 159 G aphics Printer 595 

Printer Card 180 G aphics Tablet 795 

'FOR BEST 

ORNERY Alta 
SUPPORT SEE 

n er THE 

COMPUTER 
)FACTORY 

180 cps Ri- Directional Up to 15' 

aye' 9 a 9 

Tractor 
Feed 

case 
Tractor FeeO 
RS -232 - Serial Interface 

CLOSE OUT SPECIALS! 
List Special 

Chatsworth Card Reader for TRS -80 750 450 

Axiom 801 
Protoiine PET to Centronics Interface 
Microtronics PET /Ham Interlace 

495 
199 
125 

195 
49 
49 

TEXAS Inatrumenls 99 /45695 Over 1000 software 
tapes, books, disks, 

Leedex-80 12' 589 on display. Come 
in and browse. 

(with 13' color Monitor) 

$1795 
CENTRONICS 700 -9 
si 295 List $1895 

60 cps Up to 15" paper width 
Tractor Feed Parallel Interlace 

for Apple & TRS -80 2 channel ) 

vertical forms' Top of Form, 

CENTRONICS 
737 Parallel $895 

VR -300 51795 
(25cps Letter Quality) 

EPSON MX -80 S 645 
Paper Tiger 445 795 
Paper Tiger 460 1295 

MONITORS 
SANYO 12" GREEN 5355 
BMC 12" GREEN .... 295 
LEEDEX 13" COLOR 449 
ZENITH 13" COLOR. 395 
LEEDEX 12" B &W . 159 

ANDERSON JACOBSON 
B41 I/O Terminal Ideal for Serial ord processing and 

small businesses. $995 
'..... i ASCII Code 

15 CPS Printout 
High Quality Selectric Printing 
Reliable heavy duty mechanism 
Completely Refurbished by A.J. 

Delivered FREE to nearest ervice center 

DIABLO 630 
Letter Quality 

Special 
$2495 

List $2755 
40 Cps 
Uses all 100 metal & plastic daisy wheels 
Automatic bidirectional printing 
Fewer moving parts On Site Warranty 

z r New rv omri r, 

DEALER INQUIRIES INVITED 
ON DIABLO, CENTRONICS, 
SUPERBRAIN, DYNABYTE 

TO ORDER CALL (212) 687 

The COMPUTER FACTORY., 

XYMEC HQ 1000 
with 10, 12, 15 Pitch & 
Proportional Spacing 
Z -80 controlled $2495 
Up to 198 columns 

master charge 

Min.Credit Card Order $75 
N Y resdenis add Boo sales tax 

Same day shipment on prepaid dud 
credit card orders 

-5000 Open 
Mon- Fri.10 -6 Sat. 11 -5 

485 Lexington Ave., New York, NY 10017 (46th St. Lobby) 
Foreign order desk - Telex 640055 



The single board 
microcomputer 
that's perfect 
for CP/ NetTM 

Everything you need for a network slave is built in: 
Z -80 processor, 64K dynamic RAM, even the console 
serial port. The forthcoming expansion board will add 
additional ports, priority interrupt control, and IEEE 
5 -100 bus master capability for the network master 
processor. And MuSYS delivers all the software sup- 
port you need to take advantage of CP /NET'" and the 
advanced MP /M'" operating system. For your multi - 
user system, it's the ideal way to add stations, share 
common resources (peripherals, programs, data bas- 
es), and increase total throughput, while maintain- 
ing hardware isolation for each user. 

Just $1,395 ea. Generous dealer and quantity dis- 
counts available. Call or write today for more details. 
CP /Nat and MP /M are trademarks of Digital Research. 

'kirk 
Multi -user Microsystems 

1451 Irvine Blvd., Suite 11, Tustin, CA 92680 
(714) 730 -5692. TWX: 910 -595 -1967 

CABLE: MUSYSTSTN 
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The index value here, a 1, is added to the previous result, 
giving TAB +2. The first bit has now been processed. 

Beginning on the second bit, 0 is added to the previous 
result and the new index value pointed to is 2. This is 

added to the previous result, giving a new address of 
TAB +4. 

The second bit has now been processed. The next data 
bit, a 1, is added to the previous result, giving the address 
TAB +5. Adding the index value at this location, a 2, 
gives the new address, TAB + 7. The third bit has now 
been processed. 

Adding the last data bit, a 0, gives the entry 130. The 
fact that this value is greater than 128 proves that it is 

really an index value of 2 with the flag bit set; 130 = 128 

+2. This tells the user that the next entry, two locations 
further, is the desired character. Adding the index value 
of 2 points you to the letter "I ". Since a letter was found, 
the process is repeated from the beginning, continuing 
with the next bit in the data stream (providing that the 
supply of data has not been exhausted). 

Shorter codes are used for the more 
frequently occurring data elements, 
and longer codes are used for less 

frequently occurring data elements. 

COMP2 Description 
The COMP2 program, given in listing 3, is similar to 

COMP1 except for one significant difference -the serial 
bit stream that results from the encoding process is 
packed and stored 8 bits to the byte. This provides true 
compression and is useful when the compressed file is 

stored in main memory or when the mass -storage device 
requires an 8 -bit word. An interesting occurrence in using 
a compression scheme like this is that a low degree of 
data encryption occurs automatically when the bit stream 
is broken into 8 -bit bytes. Referring back to the example 
where the word "compression" was represented by 47 
bits, you can see that the 8 -bit bytes look like the follow- 
ing: 

(Binary) (Hexadecimal) (ASCII Meaning) 
01000111 47 G 
00001111 OF SI (Control character) 
01011011 5B Left bracket 
10001100 8C Not defined in 7 -bit ASCII 
11010101 D5 Not defined in 7 -bit ASCII 
1101100 D(?) Insufficient data 

If someone looked at this 
mediately obvious that this 
Some knowledge about the 
effort in decoding it would 
original word. 

data, it would not be im- 
is the word "compression ". 
processing method or some 
be necessary to retrieve the 

EXP2 Description 
The EXP2 program, given in listing 4, is similar to 

EXP1 except that it expects to find the data to be decoded 
in a packed form of 8 -bit bytes. It works in conjunction 
with COMP2. As in EXP1, the decoded data is sent to 
some sort of terminal device. Any other destination could 
be used with a slight code change. 



BASF p 
for 

floppisks. 
100% certification - 
every single disk 
tested at thresholds 
2 -3 times higher than 
system requirements, 
to be 100% error -free 

Tough Tyvek sleeve - 
no paper dust, no 
static electricity. 

Cross -linked oxide 
coating -for low 
head wear and 
long, trouble -free 
media life. 

Double lubrication - 
lubricants both in the 
formula and on the 
disk surface, to mini- 
mize media wear due 
to head friction. 

Bi- axially oriented 
polyester substrate - 
for uniform and reli- 
able performance 
year after year. 

Not just a strong case ...but an attractive, dust - 
proof, easy -to -carry case, with 40 BASF FlexyDisks® 
included. Best of all, our new case is available in both 
5.25" and 8" configurations. 

Our strongest case is inside- BASF FlexyDisks®, 
the product of more than four decades of experience 
in magnetic media ...the best value available in 
premium -grade floppy disks. For the name of your 
nearest supplier, write BASF Systems, Crosby 
Drive, Bedford, MA 01730, or call 617- 271 -4030. 
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BASF Systems Corp. 
Computer Mktg. Svcs. 
Crosby Drive 
Bedford, MA 01730 BASF 
Please send me more information and prices on the new 
BASF 40 -pack in 5.25" El 8" configuration. 
Name Title 

Company 

Address 

City 

Telephone 

L 

State Zip 

BYTE-4 j 



Listing 6: Listing of the execution of program FREQ (listing 5). 
This listing is the result of running the FREQ program, using 
eight lines of BASIC code as the text to be analyzed. 

OK 
RUN OF FREC`UENCY ANALYSIS PROGRAM 

ENTER ANALYSIS TEXT, TERMINATE WITH 
? "120 f=r -1" 

? "125 forn=0 to f" 

? "130 1= 1en(b$(n))" 

? "140 for k= 1 to 1" 

? "150 a$nid$(b$(n),k,1)" 
? "160 for j =0 to d" 

? "170 if 1$0) =a$ goto 220" 

? "180 next j" 
? e/ 

LETTER FRE(UENCY ANALYSIS 

LETTER COUNT PROB AB IL ITY 

1 7.75194E- 03 
3 1 7.75194E_03 
h 1 7.75194E_03 
M 1 7.75194E-03 
6 1 7. 7519/1E- 03 
7 1 7.75194E-01 
G 1 7.75194E-0? 
R 1 7.75194E-03 
X 1 7.75194E-01 
5 2 1.55019E- 02 
E 2 1.55039E-02 
B 2 1.55019E- 02 
K 2 1.55039E_02 
A 2 1.55039E-02 
I 2 1.5 5019E- 02 
D 2 1.5 5039E- 02 

2 1.5 5039E_ 02 
A ? 2.'2558E-02 
J 3 2.32558E-02 
2 4 3.10078E-02 
L 4 3.10078E-02 
T 5 ?.87597E_02 
( 5 3.87597E- 02 
) 5 3.87597E-02 
F 6 4.65116E_ 02 
N 6 4.6 5116E- 02 
$ 6 4.65116E-02 

7 5.42 63 6E- 02 
0 R 6.20155E-02 
0 10 7.75194E-02 
1 11 8.52713E-02 

21 .152791 
0 0 

FREQ Description 
To aid in doing frequency analysis, a small program, 

FREQ, was written in Microsoft BASIC. (See listing 5.) 
This program counts the occurrence of symbols (letters, 
spaces, punctuation marks, etc) that have been entered 
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Line Operation Performed 

10 Assign string space. 
12 Maximum number of unique sym- 

bols expected. 
15 Number of unique symbols 

entered. 
20 Text working buffer. 
30 Symbol count array. 
40 Symbol array. 
50 thru 110 Entry of text to be analyzed. 
80 Loop control for number of lines 

(may be increased). 
120 F is number of text lines entered. 
125 thru 180 Input line is transferred to text 

buffer. 
190 thru 240 Count number of each type of 

symbol; T is total count; C is 
count of corresponding symbol in 
symbol array. 

245 thru 278 Sort symbols by count in ascend- 
ing order. 

291 thru 320 Computer probability and output 
results. 

Table 3: Operations performed by lines of code in the 
BASIC program FREQ of listing 5. 

and prints the frequency analysis. In order to include 
spaces in the count, the input array should be initialized 
to be filled with a symbol not occurring by itself in the 
text stream. The same symbol can be used to terminate 
the text -entry operation: I used a percent sign ( %). 

The size of the text block to be analyzed is limited only 
by available memory. To get a reasonably accurate 
analysis, the text block should be more than several hun- 
dred characters and be representative of the entire text. It 
is not necessary to do a frequency analysis every time a 
code is constructed. However, the closer the code lengths 
correspond to the frequency of occurrence, the more effi- 
cient the resulting compression will be. 

A sample run of FREQ is shown in listing 6 with the 
text input being part of the program itself. By comparing 
this output with the figures of table 1, you can see how 
the letter frequency for a BASIC source program com- 
pares to that of plain English text. 

Finally, since there are no remarks in the FREQ pro- 
gram, the information in table 3 will help you understand 
the program. 

References 
1. Hoffman, L J, Modern Methods for Computer Security and 
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Computers," BYTE, January 1981, pages 34 thru 45. 



Can your 
word processor 

pass this screen test? 

GJHÑT YOU GET 

WordStarn`^ software does"! 
And does it better than any other 
word processing system. Not only 
do you get all the sophisticated 
features you'd expect from the 
high -priced WP system, with 
WordStar you have a true screen 
image of what your printout 
will look like before you print it! 

With WordStar, you'll erase, 
insert, delete and move entire 
blocks of copy. Page breaks are 

displayed and automatically 
revised on the screen. You can 
specify enhancements like 
underlining and boldfacing, and 
much more. 

And WordStar's so much 
easier to learn because of its 
unique and extensive self -help 
menus. Every typist in your 
office can be an instant screen star. 
Call (415) 457 -8990 and ask 
for a copy of our WordStar demon- 

stration booklet. Remember, when 
you're the star, we're the star. 

INTERNATIONAL CORPORATION 

The Star Maker 

TM 

MicroPro International Corporation 
1299 4th Street, San Rafael, CA 94901 
(415) 457 -8990 TELEX 340388 
Sold through authorized dealers and 
distributors only. OEM inquiries invited. 

*Runs on most Z80/8080/8085 microcomputers with CP /M (TM of Digital Research); 48K, and terminal with addressable cursor. 
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Build an Intercomputer 
Data Link 

Have you ever wanted to share a 
program or data with someone, but 
had no way to get it from your 
machine to his without typing it by 
hand? While this facility is lacking on 
most microcomputers, it is so 
necessary to scientific and business 
computers that it has long been taken 
for granted. The power of a computer 
is greatly enchanced when it can com- 
municate with geographically distant 
computers. Computers can attain in- 
creased efficiency by sharing both 
resources and data, or by distributing 
the work load among connected com- 
puters. These capabilities also in- 
crease the versatility of the computer 
as a tool, and make possible such ser- 
vices as electronic mail and quick ac- 
cess to data. These and similar advan- 
tages will become available to the 
hobbyist and the small businessman 
through the use of intercomputer data 
links. 

This article describes a specific im- 
plementation of a connection be- 

About the Author 
Mike Wingfield graduated from the Univer- 

sity of California at Los Angeles in 1972 with a 
PhD in computer science. Presently, he is 
working for the computer consulting firm of 
Bolt, Beranek, and Newman in Cambridge, 
Massachusetts, where his specialty is the design 
and implementation of intercomputer com- 
munication software. His hobbies include 
gardening and experimentation with 6800- and 
6809 -based microcomputers. 
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Mike Wingfield 
93 Pine Hill Rd 

Bedford MA 01730 

The power of a com- 
puter Is greatly en- 
hanced when it can 
communicate with 

geographically distant 
computers 

tween two computers that provides a 
symmetrical facility for terminal link- 
ing and memory-to -memory file 

USER A 

COMPUTER 

transfers. Terminal linking implies 
that the output from each terminal is 
echoed on the remote terminal. File 
transfer implies the error -free 
transmission of a block of data from 
one computer to the other. The pur- 
pose of this article is to provide in- 
sight into the requirements of large - 
scale network design through an ex- 
amination of one specific implemen- 
tation. 

System Overview 
As presented in figure 1, each end 

COMPUTER 

DATA LINK 

USER 8 

Figure 1: Typical data -link system configuration. Although the connection between the 
terminal and the computer is hardwired (ie: a direct electrical connection), the data link 
between computers (bridging a large distance) is usually accomplished via radio or 
telephone link. 



Why is the SSG Printer 
the new industry 
leader? 
QUALITY 
The attractive, durable 88G casework is 
formed from impact- resistant, flame- 
retardant Styron. Microprocessor con- 
trolled stepper motors provide precision 
control over print head and paper 
positioning. Computer quality tractors 
position paper for readability and are 
fully adjustable to accommodate varying 
paper widths. 

MICROPROCESSOR 
CONTROLLED INTERFACE 
The microprocessor array provides the 
intelligence for a dual RS232 serial 
and a Centronics' type parallel interface. 
Both inputs are fully buffered to allow 
the 88G to receive data and print 
simultaneously. A 1K character buffer is 
standard with a 2K buffer available as 
an option. 
The short line thruput of the 88G has 
been increased by incorporation of a 

Quick Cancel feature that fully utilizes 
the bidirectional /unidirectional printing 
capabilities. Built -in diagnostic and 
self -test capabilities allow the user to 
easily pinpoint system problems and 
a Power On confidence 
test verifies 
operational status of 
the printer each 
time power is applied 

VERSATILITY 
The 88G prints a full upper and lower 
case 96 character ASCII set with a crisp, 
clear 7x7 matrix in 80, 96, or 132 column 
formats. For text processing and 
correspondence applications, an 11x7, 
80 column serif style matrix can be 
selected by switch or software command. 
The dual tractor /pressure -feed paper 
drive system allows the user to choose 
either pin -feed, roll, or single sheet 
papers up to 9.5 inches wide. 
Complete forms control allows the 
88G to be quickly configured for printing 
single or multiple -ply invoices, purchase 
orders, checks, or any type of preprinted 
form. Optional paper roll holders and 
single sheet feeders can be quickly 
attached. 

The wide use range of the 88G makes 
it the perfect companion for business 
systems, data processing, RO teleprinter 
and terminal printer applications. 

GRAPHICS 
A high- resolution, dot -addressable 
graphics option can be added for appli- 
cations requiring plotting, printing of 
screen graphics, drawings, illustrations, 
etc. Single dot print resolution greatly 
extends the usefulness of the graphics 
capability. Selection of one of the 
four horizontal dot densities available 
customizes the graphic printout, and 
alphanumerics can easily be included 
for titling of graphs and illustrations. 
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®Centronics is a registered trademark of the Centronics Data Computer Corp. 

LONG LIFE 
RIBBON CARTRIDGE 

Ribbon difficulties are minimized 
through use of a continuous loop cart- 
ridge with a five million character life. 
It is easily changed without opening 
the case, and without any complicated 
or messy threading operations. 

PRICE 
Every detail is directed toward providing 
a heavy -duty, commercial quality 
printer for only $749.00. No other printer 
on the market today can provide its 
quality, features and performance at 
a comparable price. The 88G is an 
obvious industry leader. 

Micro Peripherals, Inc. 
4426 South Century Drive 
Salt Lake City, Utah 84107 
Phone (801) 263 -3081 



Now -Break Through The 64K 
Micro -Memory Limit! 

SWEET 
SIXTEEN 

ti. 

Bank Selectable 16K Static RAM 

SAVE $50.QQ 
LIMITED TIME OFFER 

Don't buy any more antique RAMs (RAM without 
bank select) - now there's Netronic's new 
SWEET SIXTEEN board featuring a universal soft- 
ware bank select system. SWEET SIXTEEN is 

capable of addressing 2,048 different banks. 

With SWEET SIXTEEN boards you can add mem- 
ory beyond the 64K limit, or expand to a multi - 

terminal system. 

LOOK AT THESE FEATURES: 
300 NS, low power 2114's. 
Software Bank Selector - Universal decoder 
works with Cromenco. Alpha Micro. Netronics. most 

other systems. or your design Onboard dip 
switches: Bank Select Enable; Reset Enable: Reset 
Disable: Port Address: Port Data. 

All Inputs And Outputs meet the proposed IEEE 

standards for the S -100 bus 

4.0 MHz Operation. 
Schmitt Trigger Butler on all signals for maximum 
noise immunity 
Addressable On 16k Boundaries, 0 -64k, dip 
switch selectable. 
Phantom Option, dip switch selectable. 
PWR /MWRITE Option, dip switch selectable. 
LED Indicator to display status. 
Glass Epoxy PC Board with gold -plated contacts 
and double -sided solder mask 

Fully Socketed. 
Four Separate Regulators for maximum stability 

10 -Day Money -Back Policy For Wired & Tested 
Unit: Try a fully wired board - then either keep it. 
return it for kit, or simply return it in working candi- 
ion. 

Continental U.S.A. Credit Card Buyers 
Outside Connecticut 

CALL TOLL FREE: 

800 -243 -7428 
From Conneclian Or For Assistance 

(203) 354-9375 

Please send the items checked below: 

SWEET SIXTEEN kit; No. S -16 . (reg. price 

5249.95) now $199.95' 
n SWEET SIXTEEN, fully assembled, tested, 

burned in; No. S -16W (reg. price 5289.95) 
now S239.95* 

'Plus S2 postage 8 insurance Connecticut residents 

add sales tax. 
Total Enclosed S 

Personal Check Money Order /Cashier's Check 

VISA Cl Master Charge (Bank No 

Acct. No Exp Date 

Signature 
Print 

Name 

Address 

City 

State Zip 

11NETRONICS 
RESEARCH ft DEVELOPMENT, LTD. 
333 Litchfield Rd., New Milford, CT 06776 
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Computers can attain 
increased efficiency by 
sharing both resources 

and data. 

of the connection consists of a com- 
puter and a terminal (such as a 
teletype or a video display terminal). 
The local computer is connected to 
the remote computer via a data link 
that is implemented by an asyn- 
chronous serial hardware interface 
and the software necessary to support 
data transfer. The data link may be 
hardwired if the distance between 
computers is short; or, it may consist 
of a pair of modems connected by a 
telephone line if a hardwired line is 
inconvenient. Figure 2 illustrates the 

6800 
MICROPROCESSOR 

hardware configuration of each com- 
puter-in this case, a 6800 -based 
system. Two ACIAs (asynchronous 
communications interface adapters) 
provide the necessary interfaces to 
the terminal and to the line. The soft- 
ware involved occupies approximate- 
ly 700 bytes of memory. 

The user interface can be defined as 
the view the user has of his computer. 
The interface to the data -link soft- 
ware was designed to be as simple as 
possible (to reduce the amount of 
software), and yet provide the user 
with two capabilities: 

Echoing of characters typed by one 
terminal on the other terminal. This 
feature enables two persons to corn- 
municate with each other. This is the 
transparent or linking mode, which is 
the default state of the software. 

Initiation of a file transfer from one 

READ -ONLY 
MEMORY 

PROGRAMMABLE 
MEMORY 

ASYNCHRONOUS 
COMMUNICATIONS 
INTERFACE 
ADAPTER (ACIA) 

DATA ADDRESS 
BUS BUS 

J 
ASYNCHRONOUS 
COMMUNICATIONS 
INTERFACE 
ADAPTER (ACIA) 

MODEM 

TERMINAL 

TO OTHER 
/COMPUTER 

Figure 2: Hardware configuration of a 6800 -based computer. The computer com- 
municates across the data link by means of the ACIA, which converts the 8 -bit bytes of 
information to a continuous (serial) stream of bits. This serial bit stream is transmitted 
by use of the modem, which translates between the binary signal and a signal that can 
be carried across telephone lines. 



FOR OVERWORKED COMPUTER OPERATORS, 
OUR SLC -1 MAKES THE PERFECT ASSISTANT. 

Your computer may lose track of things once in a 

while. The time, for example. When it does, your operator 
has to make sure it gets things right again - which costs 
you time and money. If they make a keying error, these 
costs go up. 

That's one good reason to get your computer a 

smart new assistant like the SLC -1. It listens to everything 
your computer says. When it recognizes a key phrase, it 

flashes back the answer instantly. A battery backup system 
keeps the SLC -1 running, come power failure or system 
crash. And unlike your regular operator, the SLC -1 

doesn't make mistakes. 
Plus the SLC -1 does a lot more than timekeeping. It 

also provides instant answers to a variety of mainframe 
questions. You pick the key phrase it looks for, and type in 

the responses. Then -for example - if your computer goes 

down, it can be automatically re- booted back into action 
under the SLC -1's supervision. 

The SLC -1 does all this because it's driven by its own 
computer, a 6502 microprocessor. So when you want to 

use your main computer for something else, you still have 
-for backup -the SLC -1, with its own 1K bytes of RAM 

(expandable to 12K). 
But even with its optional 10 -digit display, the SLC -1 

is inexpensive to hire. And it's simple to train. Just plug it 

into the RS -232 or 20 -mA current loop serial link between 
your computer and terminal, enter your message responses, 
and you're all set. 

So give yourself a break: talk to our personnel counselor 
today at Digital Pathways, 1260 [Avenida, Mountain View, 
CA 94043. Or contact us at (415) 969-7600 TWX 910- 
379 -5034. We'll introduce you to DIGITAL a new assistant that doesn't talk 
back. Except to your computer. PATHWAYS 

MEET THE ASSISTANT COMPUTER OPERATOR 
THAT NEVER TAKES A COFFEE BREAK. 

Crrcleallon inquiry card. 
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FILE 



GENERAL FRAME FORMAT DLE STX (OPC) { DLE ETX 
(CHECKSUM- 

HIGH ) 

(CHECKSUM- 
LOW) 

i 
DATA BYTES 

Figure 3: Frame format for data transmission, A frame is information that will be transmitted across the data link as a unit and 
checked for accuracy upon receipt. For the purposes of transmission accuracy, the data is preceded by a header and followed by a 

trailer. DLE and STX are both 1 -byte ASCII characters. (OPC) stands for opcode, which is a 1 -byte quantity that tells the receiver 

what kind of data follows. A running 2 -byte total of the data bytes is kept. This is deposited as a checksum, high byte first, and is 

used by the receiving computer as a check against transmission errors. 

(o) ADDRESS FRAME: 

(b) DATA FRAME: 

(c) ACKNOWLEDGE FRAME: 

(d) NEGATIVE 
ACKNOWLEDGE FRAME: 

DLE STX 30 
(ADDR- 

LOW) 
(ADDR- 
HIGH) DLE ETX 

(CHECKSUM- 
HIGH) 

(CHECKSUM - 
LOW) 

DLE STX 31 

3 
DLE ETX 

(CHECKSUM - 

HIGH ) 

(CHECKSUM - 
LOW ) 

i 
DATA BYTES 

DLE STX 32 DLE ETX (CHECKSUM- 
HIGH) 

(CHECKSUM- 
LOW) 

DLE STX 33 DLE ETX (CHECKSUM- 
HIGH) 

(CHECKSUM 
LOW) 

Figure 4: Frame formats for different types of data. The third byte in each frame dictates the type of data sent in that frame. A hexa- 
decimal 30 means that the current frame contains a 2 -byte hexadecimal address, sent high byte first: this is an address frame, with for- 
mat as illustrated in figure 4a. A hexadecimal 31 denotes a data frame, which is the only frame that has a variable length. (See figure 
4b.) Because the end of the data is marked by a DLE ETX sequence, a DLE within the data byte area is transmitted twice to indicate 
that it is data, rather than the end of valid data. A hexadecimal 32 denotes an acknowledge or ACK frame (figure 4c), while a hexa- 
decimal 33 denotes a negative acknowledge or NAK frame (figure 4d). The address and data frames are sent to the computer that is 
receiving data. The ACK and NAK frames are sent from the receiving computer to acknowledge error -free or faulty transmission of 
the previous frame, respectively. 

computer to the other. This is done 
by specifying a local starting address 
of the file, the remote loading -start 
address, and the byte count of the 
file. This is accomplished by a simple 
command interpreter that asks for 
these three parameters and initiates 
the transfer. Data blocks are 
transmitted by one computer, and 
their reception acknowledged by the 
other. This is the file- transfer mode of 
the software. 

The following information outlines 
the sequence of events leading to the 
transfer of a file between computers. 
User A dials up user B over the 
telephone and both computers are 
connected via modems. (See figure 1.) 
User B tells user A, via the link, the 
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name and loading location of the 
desired file. The file can be a BASIC 
program, an assembly program, a let- 
ter, or any other kind of file. 

User A types a control -F that in- 
itiates the local command interpreter, 
resulting in "S:" being displayed. User 
A keys in four hexadecimal digits 
(representing the source address) and 
a carriage return. The command in- 
terpreter types "D:" and waits for 
four more hexadecimal characters 
and a carriage return (representing 
the destination address). 

Finally, a " #:" directs user A to 
type in the byte count and a carriage 
return; this begins the file transfer. 
When the transfer is complete, user 
A's computer returns to the linking 
mode. Further file transfers can then 

be negotiated before the telephone 
connection is manually broken. 

During specification of the ad- 
dresses and byte count, a backspace 
erases the previously typed character 
and a control -X aborts the command 
interpretation and returns the com- 
puter to the linking mode. Any illegal 
hexadecimal characters typed are ig- 
nored and the terminal bell is sound- 
ed for each occurrence. 

Communication Protocol 
To insure correct interpretation of 

a sequential stream of bytes, a com- 
munication protocol that imposes 
meaning on the data stream must be 
specified. Computer protocols, like 
human protocols, are those modes 
of behavior agreed upon between 
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Amethyst $350 (less C compiler $250) manual $35 

Mince (Amethyst text editor) $125 manual $15 demo disk $10 
Scribble (Amethyst text formatter) $125 manual $15 

Mince and Scribble ordered together $175 

48K CP /MR required. Available on 8" soft sector diskettes. Mince and 
Amethyst require a cursor- addressable terminal. Dealer, site, OEM, 

and * *NIX versions and licenses available. 

Mark of the Unicorn, P.O. Box 423, Arlington, MA. 02174 (617)489 -1387 
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The days of complicated, unreliable, 
dynamic RAM are gone: 

INTRODUCING 

the ultrabyte memory board 

$199. 95 'cnmpetekit 
with 1óKmemary 

Netronics consistently offers innovative products at un- 

beatable prices. And here we go again -with JAWS, 

the ultrabyte 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 it a //. Intel's 
single chip 64K dynamic RAM controller eliminates 
high- current logic parts ... delay lines ... massive 

heat sinks ... unreliable trick circuits. 

REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: Hidden refresh ... fast 

performance ... low power consumption ... latched 
data outputs ... 200 NS 4116 RAMs ... on -board 

crystal ... 8K bank selectable ... fully socketed .. . 

solder mask on both sides of board ... designed for 

8080, 8085, and Z80 bus signals ... works in Explorer, 

Sol, Horizon, as well as all other well- designed S100 

computers. 
GIVE YOUR COMPUTER A BIG BYI E OF MEMORY 
POWER WITH JAV S- SAVEUP70 SSO ON 
INTRODUCTORYl/MITED -OFFER SPECIAL PRICES! 

UNDECIDED? TRY A WIRED 19( JAWS IN YOUR COMPUTER ON OUR 

IO -OAY MONEY- 940( OFFER (SPECIFY YOUR COMPUTERI. 

CONTINE NEAL LI SA. CREDIT LAND BUYERS OAT SIDE CONNECTICUT CALL 

CALL TOLL FREE 800. 243.7428 
From Connecticut Or For AssilpMCA. (2031354.9315 Dept. 

NL I NUIUCSDEVELOPMENTLTDA 
333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 
1 JAWS 16K RAM kit, No. 6416, S199.95." 
l JAWS 16K RAM fully assembled, tested, burned in, 

No. 6416W. S229.95. 
' l JAWS 32K RAM kit, No. 6432, (reg. price 5329.95), 

SPECIAL PRICE $299.95.* 
JAWS 32K RAM fully assembled, tested, burned in, 

No. 6432W. (reg. price S369.95), SPECIAL PRICE 
$339.95! 
JAWS 48K RAM kit, No. 6448, (reg. price 5459.95). 
SPECIAL PRICE $399.95.* 

' 2 JAWS 48K fully assembled. tested. burned in, No. 

6448W. (reg. price 5509.95). SPECIAL PRICE 
$449.95.* 

' 1 JAWS 64K RAM kit, No. 6464, (reg. price 9589.95). 
SPECIAL PRICE $499.95.* 
JAWS 64K RAM fully assembled, tested, burned in, 
No 6464W. (reg. price 5649.95). SPECIAL PRICE 
5559.95.* 

' 1 Expansion kit, JAWS 16K RAM module, to expand 
any of the above in 16K blocks up to 64K. No. 16EXP. 

5129.95. 
'All prices plus S2 postage and handling. Connecticut 
residents add sales tax. 

Total enclosed: S 

' 1 Personal Check ri Money order ar Cashiers Check 
VISA fl MASTER CHARGE (Bank No.. _ _ _) 

Acct. No. __ _ . Exp Date 
Signature 
Print Name 
Address 

City 
State -__ --- - Zip_ -- __- 

1 Send me more information 
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parties. Bridge- bidding sequences are 
an example of a human protocol, 
although the complete protocol 
agreement between partners must be 
negotiated. Computers require 
precisely specified protocols. 

To encode meaning into a data 
stream, the concept of a frame must 
be introduced. A frame is a stream of 
bytes with a beginning -of -frame 
mark, a coded portion (which deter- 
mines the use of the data), the data, 
and an end -of -frame mark. To enable 
more reliable communications along 
a noisy channel, a checksum is ap- 
pended to the end of the frame; this is 
used by the receiver to verify that no 
bits have been dropped. Figure 3 
presents the structure of the frames 
selected for this file- transfer applica- 
tion. 

Computer protocols, 
like human protocols, 

are those modes of 
behavior agreed upon 

between parties. 

Since each byte in a stream can 
assume any one of 256 values, a 
special technique is used to denote the 
beginning and ending of a frame. One 
particular byte is selected to be the 
data -link escape (DLE), to signify that 
the next byte is to be interpreted as 
either start of frame (STX) or end of 
frame (ETX). The receiver, when see- 
ing a DLE and a STX in series, knows 
that a frame has begun. When the 
DLE ETX pair is received, it knows 
that the end of frame has been 
reached and that the next 2 bytes con- 
tain the checksum. To preclude the 
appearance of a DLE STX or DLE 
ETX pair within the data portion of 
the frame, all DLEs in a data frame 
are doubled -that is, transmitted as 
DLE DLE. The receiver, seeing two 
sequential DLE bytes, simply discards 
one of them to restore the frame to its 
original length. 

The byte following the DLE STX is 
assigned the function of an operation 
code (opc) that is used to give mean- 
ing to the data portion of the frame. 
Four types of frames are defined: an 
address frame (hexadecimal 30), a 
data frame (hexadecimal 31), an 
acknowledge frame (hexadecimal 32), 

and a negative acknowledge frame 
(hexadecimal 33). These four frames 
represent the minimum set required 
to successfully get a file transferred 
from one computer to another in a 
simple, yet reliable fashion. 

One design possibility not used 
here would put the address field in the 
data frame so that the start -load ad- 
dress for each frame would be 
available just before its associated 
data. This would have eliminated the 
necessity for the address frame; 
however, it would require a buffer in 
the receiver equal to the length of the 
frame. The buffer would be used to 
hold the data until the checksum 
verified that the received data is 

perfect. If the data were not buffered, 
but was simply stored at the address 
specified, then an error in the address 
bytes would cause the data to be 
stored in the wrong portion of 
memory. With a separate address 
frame, the address will be verified as 
correct before the data arrives so that 
no receive buffering is required. 

Following receipt of the address or 
data frame, the receiver returns either 
an acknowledge (ACK) or a negative 
acknowledge (NAK) frame, thus in- 
dicating whether the frame received is 
perfect. The sender uses this informa- 
tion to decide whether or not to 
retransmit the frame. Thus, both 
computers must communicate to get 
the whole file transferred without 
error. 

Figure 4 illustrates the structure of 
each of the four types of frames. Data 
bytes corresponding to the code for 
DLE are doubled only in the data 
frame, which has variable length. 
This is unnecessary in the other three 
frames because they have a prede- 
fined length. 

The checksum is simply a 16 -bit 
sum of all the bytes in the frame (ex- 
cept the first DLE and the trailing 
ETX). This provides an undetected 
bit -error rate which is adequate for 
this application. 

The frame structure is used only in 
file- transfer mode; in linking mode, 
each character is sent immediately; 
no error checking is considered to be 
necessary. 

The lowest level of protocol in- 
volves the hardware interface be- 
tween the two computers. In this ap- 
plication, the two computers are con- 
nected over an asynchronous bit - 
serial channel. This technique was 
selected for several reasons. A serial 



NEECO ...Why not buy from the best ? 

C commodore 
4008 (8K RAM - 40 Column) $ 795 
16K "B" (16K RAM - 40 Column) 995 
32K "B "(32K RAM - 40 Column) 995 
32K "N" (32K RAM - 40 Column) 1295 
4032 "B" (32K RAM 4.0 Basic - 40 Column) 1295 
4032 "N "(32K RAM 4.0 Basic - 40 Column) 1295 
4016 "B" (16K RAM 4.0 Basic - 40 Column) 995 
4016 "N" (16K RAM 4.0 Basic - 40 Column) 995 
2022 Tractor Printer 795 
4040 Dual Disk (340 2.0 DOS) 1295 
8050 Dual Disk (1 Meg, 2.0 DOS) 1795 
8010 IEEE Modem 395 

CZN Cassette 95 

PET - IEEE Cable 40 

IEEE -IEEE Cable 50 

ALTOS COMPUTER SYSTEMS 
RAM DISK 

ACS 8000 -IS 64K 250K $2840 
ACS 8000 -28 64K 500K 3500 
ACS 8000 -1 64K 500K 3840 
ACS 8000 -2 64K 1M 4500 

ACS 8000 -4 64K 2M 5600 

ACS 8000 -5 64K 1M 5990 
ACS 8000 -6 Mu12 - Multi -User 
(14.5 M- Winchester) 112K 1M 10,670 
(29 M- Winchester) 112K 1M 11,870 
ACS 8000 -6 Mu14 Multi -User 
(14.5 M- Winchester) 208K 1M 11,960 
(29 M Winchester) 208K 1M 13,160 

EPSON PRINTER 
MX-80 

PROFESSIONAL 
SOFTWARE 

80 Columns, 9x9 Dot Matrix WordPro I (8K) ...$29.95 
Bidirectional Printing .. $645 WordPro III 
Interface Cards (40 Col.) 16K 199.95 
8140 (RS -232) $55 WordPro 1II+ 
8161 (IEEE 488) 55 Enhanced 
8131 (Apple Card) 85 Version 295.00 
8230 (Apple Cable) 25 WordPro IV 
8220 (TRS -80 Cable) 35 80 Col., 32K 375.00 

WordPro IV+ 
Enhanced 
Version 450.00 

NEC 
Spinwriter 

5530 (Parallel) $3055 
5510 (Serial) 3055 
5520 (KSR- Serial) 3415 
TRACTOR OPTION ...225 

55 CPS 
Letter Quality 

High Reliability 

NEECO 
679 Highland Avenue 
Needham, MA 02194 

INTERTEC DATA SYSTEMS 
32K Superbrain 
(360K Disk Storage), CP /M* $2995 

64K Superbrain 
(360 Disk Storage), CP /M* 3150 

64K Quad Density Superbrain 
(700K Disk Storage), CP /M* 3995 

ATARI 
COMPUTER Al 

SYSTEMS .__ARr 
ATARI 400 (8K RAM) $499.00 
ATARI 400 (16K RAM) 630.00 
ATARI 800 (16K RAM) 1,080.00 
ATARI 410 RECORDER 89.95 
ATARI 810 DISK DRIVE 599.95 

NEECO also carries all 
available ATARI software 

119utho5ea9r 
16K APPLE II+ $1330 
32K " II+ 1430 
48K " I I+ 1530 
APPLE DISK 
w/3.3 DOS 650 
APPLE DRIVE 
Only 495 

APPLE III in Stock!! 
128K, with Monitor and Info Analystpak 4740 

Multi- Cluster for Commodore Systems. 
Allows 3 CPU's (Expandable to 8) to access 
a single Commodore Disk. 
Multi- Cluster $795 (3 CPU's) 
Each Additional CPU $199 (up to 8) 

DIABLO 630 
45 CPS, Letter Quality 
RS -232 Port $2,710 
Tractor Option 250 

C. ITOH Starwriter 

At 
N 

FP 1500 
25 CPs, 

Letter 
Quality 

Serial or Parallel $1995 

NEECO Order Lines: (617) 449 -1760 
MON - FRI 9:00 - 5:00 VISA /MC Accepted Telex 951021 

NEECO Order Lines: (617) 449 -1760 
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XEWIII THE 

ELECTRIC MOUTIÌ 

for S100, Elf 11, Apple, TRS -80 Level 11* 

From $99.95 kit 
Now- teach your computer to 
talk, dramatically increasing 
the interaction between you 
and your machine. 

That's right: the ELECTRIC MOUTH actually lets 
your computer talk! Installed and on -line in just 

inures. its ready for spoken- language use in office, 
business. industrial and commercial applications. 
in games, special projects, R &D, education, secu- 
rity devices - there's no end to the ELECTRIC 
MOUTH's usefulness. Look at these features: 

* Supplied with 143 words /letters/ phonemes/ 
numbers, capable of producing hundreds of words 
and phrases. 

* Expandable on -board up to thousands of words 
and phrases (just add additional speech ROMs as 
they become available). 
Four models. which plug directly into S100. Apple, 
Elf II and TRS -80 Level II computers. 

* Get it to talk by using either Basic or machine 
language (very easy to use, complete instructions 
with examples included). 

* Uses National Semiconductor's "Digitalker" 
system. 
Includes on -board audio amplifier and speaker. 
with provisions for external speakers and 
amplifier. 
Adds a new dimension and excitement to pro- 
gramming: lets you modify existing programs and 
games to add spoken announcements of results. 
warnings. etc. 
Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH 
stores words in their digital equivalents in ROMs. 
When words, phrases, and phonemes are desired. 
they are simply called for by your program and then 
synthesized into speech. The ELECTRIC MOUTH 
system requires none of your valuable memory 
space except for a few addresses if used in memory 
mapped mode. In most cases, output ports (user 
selectable) are used. 
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degree in near right h ' "Elf II" and "The Electric Mouth" are reg trademarks of 
Nelronims R&D Lld. "Apple" is a mg. trademark of Apple 
Computer Inc. "TRS80 Level I1" is a reg. trademark of Tandy 
Corp. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical Assistance, Etc., 

Call (203) 354 -9375 
NETRONICS R &D LTD. Dept B4 
333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

5100 "Electrlc Mouth" kit 599.95 
Elf 11 "Electric Mouth" kit S99.95 
Apple "Electric Mouth" kit $119.95 
TRS -80 Leven! "Electric Mouth" kit S119.95 

Add 520.00 for wired & tested units. All plus $3.00 postage & in- 
surance. Conn rea. add sales lax. 

Total Enclosed S 

Personal Check Cashier's Check /Money Order 

Visa Master Charge (Bank No. 

Acct. No. 

Signature - - Sip Dale 
Print 
Name 

Address 

City 

,State zip 

260 April 1981 © BYTE Publications Inc 

SIGNAL 
LEVEL 

1 

o 

START 
BIT DO 

STOP 
Dl D2 D3 D4 D5 D6 D7 BIT 

Figure 5: Serial transmission of data. When transmitting data between two computers 
on an asynchronous serial line, the data is transmitted I bit at a time with each byte of 
data (8 bits) framed by a start bit and a stop bit; a parity bit usually comes between the 
last data bit (D,) and the stop bit but is omitted in this application due to the error 
checking already provided. Here, the byte being transmitted is binary 11010011 (read 
from right to left). 
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Figure 6: The interconnection of send and receive software modules. When computer A 
sends a data frame to computer B, the receive module of computer B tells its send 
module to transmit an ACK frame (if the data agrees with the checksum) or a NAK 
frame (if it does not). This acknowledge frame is received by computer A, which then 
informs its send module to transmit new data, or retransmit the previous frame, as 
necessary. 

channel uses few wires when a direct 
connection is possible. For longer 
distances, the link can be made by a 
telephone line and standard modems. 
Also, there are integrated circuits in- 
terfacing directly to the micro- 
processor that can handle this format 
very well. Figure 5 demonstrates how 
8 -bit bytes are transmitted along with 
their start and stop bits. To improve 
efficiency, no parity bit is used 
since the checksum provides error 
control. 

Software Description 
The software is organized into 

three cooperating modules: the send 
routine, the receive routine, and the 
command interpreter. The send and 
receive modules are used mainly for 
file transfer. The conceptual connec- 
tion of these two software modules in 
both computers is detailed in figure 6. 
The send routine of computer A sends 
to the receive routine in computer B, 
and vice versa. 

When the send module in A sends a 
frame, the receive module in B 

verifies the checksum and tells the 
send module in B to send either an 
ACK or a NAK back to A. The send 
module in B sends the ACK or NAK 
to A's receive module, which then in- 
forms A's send module that an ACK 
or a NAK was received. Thus, two 
flags are necessary for communicat- 
ing between the send and receive 
modules: one commanding "send 
ACK or NAK," and the other stating 
"received ACK or NAK." A "send 
file" flag to the send module of A in- 
itiates the file transfer. 

Note the symmetry. Because the 
send and receive sections in each 
computer are independent, and 
because they communicate by flags, 
the send output can be fed directly in- 
to the receive input in the same com- 
puter for test purposes during debug- 
ging. Files can be moved from one 
place in memory to another within 
the same machine, simulating the ac- 
tions of two coupled machines. 

The third module of code is the 
command interpreter, which is used 
to specify the source starting address, 

Text continued on page 266 



QUALITY DISK SOFTWARE 
BACKED BY ON -GOING APPLICATIONS SUPPORT 

from SPECTRUM SOFTWARE 

APPLE 11 ® 
HOME FINANCE PAK I: Entire Series $49.95 OA 0 
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records. it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. 
AUTOMATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT or 
printer reports are produced for ACTUAL EXPENSE vs BUDGET. CHECK 
SEARCH DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY 
by month. Check entry is prompted by user -defined menus of standard 
purposes and recipient codes, speeding data entry and reducing disk 
storage and retrieval time. Six fields of data are stored for each check: 
amount. check no.. date, purpose, recipient and TAX DEDUCTIBLE 
REMINDER. CHECK SEARCH routines allow searching on any of these data 
fields. Routines are also provided for CHECK SORT by date and check no.. 
DATA EDITING and Report Formats. Up to 100 checks /mo. storage 

S39.95 

SAVINGS: Account management system for up to 20 separate Savings 
accounts. Organizes. files and displays deposits. withdrawals and 
interest earned for each account. Complete records shown via CRT or 
printer S14.95 

CREDIT CARD: Get Control of your credit cards with this program. 
Organizes. stores and displays purchases. payments and service charges 
for up to 20 separate cards. Use for credit cards or bank loans CRT or 
printer reports $14.95 

UNIVERSAL COMPUTING MACHINE: $49 95 ® 
A user programmable computing system structured around a 50 row x 50 
column table. User defines row and column names and equations forming a 

unique computing machine. Table elements can be multiplied. divided. 
subtracted or added to any other element. User can define repeated 
functions common to row or column greatly simplifying table setup. 
Hundreds of unique computing machines can be defined. used and stored. 
and recalled. with or without old data, for later use. Excellent for sales 
forecasts. engineering design analysis. budgets. inventory lists. income 
statements. production planning, project cost estimates -in short for any 
planning. analysis or reporting problem that can by solved with a table. 
Unique curser commands allow you to move to any element, change its 
value and immediately see the effect on other table values. Entire table can 
be printed by machine pages (user- defined 3-5 columns) on a 40 column 
printer. 

COLOR CALENDAR: $29.95 ® 
Got a busy calendar? Organize it with Color Calendar. Whether it's 
birthdays. appointments. business meetings or a regular office schedule. 
this program is the perfect way to schedule your activities. 
The calendar display is a beautiful HI -RES color graphics calendar of the 
selected month with each scheduled day highlighted in color. Using the 
daily schedule. you can review any day of the month and schedule an event 
or activity in any one of 20 time slots from 8:00 A.M. to 5:30 P.M. Your 
description can be up to 20 characters long. The system will also print out 
hard copies on your minimum 40- column printer. 

BUSINESS SOFTWARE: Entire Series $159.95,0® 
MICROACCOUNTANT: The ideal accounting system for small businesses. 
Based on classic T- accounts and double -entry booking. this efficient 
program provides a ledger journal for recording posting and reviewing up 
to 1.000 transactions per month to any one of 300 accounts. The program 
produces CRT and printer reports covering: 
Transaction Journal Balance Sheet 
Accounts Ledgers Income and Expense Statement 

Includes a short primer on Financial Accounting. Requires 48K Ram 
$49.95 

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY 
and SAVE TIME for the serious businessman who must periodically 
Analyze. Plan and Estimate. The program was created using our Universal 
Computing Machine and it is programmed to provide the following planning 
and forecasting tools. 
CASH FLOW ANALYSIS SALES FORECASTER 
PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS 
PROFORMA BALANCE SHEET JOB COST ESTIMATOR 
REAL ESTATE INVESTMENT INVENTORY ANALYSIS 

Price, including a copy of the Universal Computing Machine S89.95 

TRS80 OT 

BUSINESS CHECK REGISTER AND BUDGET: Our Check Register and Budget 
programs expanded to include up to 50 budgetable items and up to 400 
checks per month. Includes bank statement reconciling and automatic 
check search (48K) S49.95 

ELECTRONICS SERIES: Entire Series $259.95 
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic 
circuits before you build them. CMOS. TTL, or whatever. if its digital logic. 
this program can handle it. The program is an interactive. menu driven, 
full- fledged logic simulator capable of simulating the bit -time response of a 
logic network to user -specified input patterns. It will handle up to 1000 
gates. including NANDS, NORS. INVERTERS. FLIP -FLOPS. SHIFT REGISTERS. 
COUNTERS and user -defined MACROS. UP to 40 user -defined random. or 
binary input patterns. Simulation results displayed on CRT or printer. 
Accepts network descriptions from keyboard or from LOGIC DESIGNER for 
simulation 5159.95 AOO 
LOGIC DESIGNER: Interactive HI -RES Graphics program for designing digital 
logic system. A menu driven series of keyboard commands allow you to 
draw directly on the screen up to 15 different gate types. including 10 gate 
shape patterns supplied with the program and 5 reserved for user 
specification. Standard patterns supplied are NAND. NOR. INVERTER. EX- 
OR. T -FLOP. JK -FLOP. D -FLOP. RS -FLOP, 4 BIT COUNTER and N -BIT SHIFT 
REGISTER. User interconnects gates just as you would normally draw using 
line graphics commands. Network descriptions for LOGIC SIMULATOR 
generated simultaneously with the CRT diagram being drawn . S159.95 AO 

MANUAL AND DEMO DISK: Instruction Manual and demo disk illustrating 
capabilities of both programs S29.95 

MATHEMATICS SERIES: Entire Series $49 95 ® 
STATISTICAL ANALYSIS I: This menu driven program performs LINEAR 
REGRESSION analysis. determines the mean. standard deviation and plots 
the frequency distribution of user -supplied data sets. Printer. Disk. I/O 
routines S19.95 

NUMERICAL ANALYSIS: HI -RES 2- Dimensional plot of any function. 
Automatic scaling. At your option. the program will plot the function. plot 
the INTEGRAL, plot the DERIVATIVE. determine the ROOTS. MAXIMA. 
MINIMA. INTEGRAL VALUE S19.95 

MATRIX: A general purpose, menu driven program for determining the 
INVERSE and DETERMINANT of any matrix. as well as the SOLUTION to any 
set of SIMULTANEOUS LINEAR EQUATIONS. $19.95 

3 -D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHE- 
MATICS by creating HI -RES PLOTS of 3- dimensional surfaces from any 
3- variable equation. Disk save and recall routines for plots. Menu driven to 
vary surface parameters. Hidden line or transparent plotting S19.95 

ACTION ADVENTURE GAMES: Entire Series $29 95 ® 
RED BARON: Can you outfly the RED BARON? This fast action game 
simulates a machine -gun DOGFIGHT between your WORLD WAR I BI -PLANE 
and the baron's. You can LOOP, DIVE, BANK or CLIMB -and so can the 
BARON. In HI -RES graphics. $14.95 

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE - 
BOMBER squadron. Your targets are the Aircraft carriers, Akagi, Soryu and 
Kaga. You must fly your way through ZEROS and AA FIRE to make your 
DIVE -BOMB run. In HI -RES graphics $14.95 

FREE CATALOG -All programs are supplied on disk and run on Apple II 

w /Disk & Applesoft ROM Card & TRS -80 Level II and require 32K RAM unless 
otherwise noted. Detailed instructions included. Orders shipped within 5 

days. Card users include card number. Add $1.50 postage and handling 
with each order. California residents add 6Y2 %sales tax. Foreign orders add 
S5.00 postage and handling. 

SPECTRUM SOFTWARE 
142 Carlow, P.O. Box 2084 
Sunnyvale, CA 94087 

FOR PHONE ORDERS: 14081 738 -4387 
DEALER INQUIRIES INVITED. 

VISA GO 
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NO 

PRINT AND 
SEND CHARACTER 

RETURN 

YES 

(OINT 

GET CHARACTER 

BLOCKKB 
1 YES 

RING BELL 
NO 

KBSTATE 
0 

RETURN 

CHARACTER 
CONTROL -F 

YES 

NO 

PRINT "S: "ON CONSOLE 

CHARACTER 
CARRIAGE RETURN 

YES 

KBSTATE1 

NO 

CONVERT KBBUFF 
TO BINARY VALUE 

( RETURN ) 

KBSTATE O 

RETURN 

YES 

YES 

DECREMENT 
KBBUFF POINTER 
BY 1 

RETURN 

PUT CHARACTER 
IN BUFFER; 
PRINT CHARACTER 

RETURN 

NO 

CHARACTER 
CONTROL - X 

KBSTATE 
] 

? 

YES 

SRC ADDRVALUE 
NO 

PRINT "D:" ON 
CONSOLE 

NO 

CHARACTER 
BACKSPACE 

KBSTATE2 

NO 

RETURN 

VALID 
HEXADECIMAL 
CHARACTER 

KBSTATE 2 YES 

YES BYTECNT=VALUE 

BUFFER 
OVERFLOW XMITFILE = 1 

YES KBBLOCK=1 

RETURN 

DESTADDR VALUE 

PRINT "H:" ON 
CONSOLE 

KBSTATE3 

RETURN 

Figure 7: Flowchart for the command interpreter, /Oint. This routine gathers the information necessary to initiate the transfer of a 
given block of information between computers. An interrupt from the keyboard causes this routine to be executed (from the begin- 
ning) every time a key is pressed. The value of KBSTATE (keyboard state) causes the routine to ask for the starting address of the 
block to be sent (with the prompt "S:"). This is followed by a request for the destination address for the first byte (prompted with 
"D:"), and the number of bytes to be transferred (prompted with " #: "). Once this information has been given, the routine disables the 
keyboard from further input (KBBLOCK =1) and sets a flag that tells the software send module to begin sending the block of data 
(XMITFILE =1). 
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MAIN FRAME POWER 

MICRO PRIGE 
Illlllllllllllillillllllilllllillllllilllllllllllli 

OSM's ZEUS multiprocessor computer system delivers main frame performance for one to 64 users - 
performance impossible in a single processor micro! We start with the S100 bus and mount a 
Z80A as master processor to control the shared resources of disk and printer. Then we add a separate 
single board Z80A processor for each user (no bank switching!) so ZEUS can grow any time from a 
single user to many with no changes in programs or files. And each user is independent of reset or 
program crash in other users. 

OSM's MUSE operating system -the Multi User System Executive -is many times faster than other 
leading operating systems. Each user owns a resident copy of MUSE so you don't wait for the bus 
or interrupt the master processor to do console I/O and applications code. MUSE finds files fast with 
a random directory access similar to random file access. And MUSE protects shared files from simul- 
taneous update to the same record by different users. We designed MUSE from the start for multi -user 
data base environments -yet MUSE is CP/M compatible! 

Check the other 
multi -processors! 

Check the hardware! 
S100 compatible master processor (4MHz 
Z80A, 32K dynamic RAM) for disk and shared 
printer control 

single board processor (4MHz Z80A, 
64K dynamic RAM), with I/O on board, for 
each user 

serial and parallel ports on each user board 
support optional slave printer or other user 
devices 

rack mountable enclosure built to highest 
industrial standards for reliable continuous 
operation 
readily field expandable to any configuration 
from 1 user, 64K RAM, to 64 users, 
4 Megabyte RAM 

2.4 Megabyte double sided dual density 8" 
floppy disk 

26 to 96 Megabyte hard disk option 

independent user processor reset directly from 
each keyboard 

1111111111111111111111.1111 

Check the 
operating system! 

all MUSE code written in Z80 native code (not 
8080 code) for fast response 

MUSE user operating system in 7K RAM on 
board each user processor reduces calls to the 
master processor 

transfer of data between master and users via 
single Z80 block move command for highest 
speed 
random directory search provides immediate 
file access 
common file area for shared programs and 
files eliminates redundant files while individ- 
ual user file areas protect each user's private 
files 

shared file update with record level lockout 

spool file can be displayed, updated, 
reprinted 
password security protects multiple user data 
bases 
MUSE supports standard CP /M word proc- 
essors, utilities, and languages: MBASIC, 
CBASIC, PASCAL, FORTRAN, COBOL, 
FORTH, C, PL /1, etc. 

Check the price! 
under $15,000 for 2 user, 160K RAM, 26 
Megabyte ZEUS system with dual floppy drives 

See OSM at the West Coast Computer Faire 
booth 1635, in San Francisco, April 3 -4 -5 

WE'RE SHIPPING ZEI LS MICRO MAIN FRAMES! 
CALLS TODAY 408 -496 -6910 ex 40 

2364 Walsh Avenue #4 
of Digital Research Santa Clara, CA 95051 CPI s stered trade mark 

itammia 
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I- WAIT 
LLOOP) 

1, YES 

CxMITLOOP 

NO 

RECDACK=O 

WAITFLAG=0 

RETURN 

NO 

XMITFILE=0 

NO 

RING BELL 

BLOCKKB=0 

YES 

SEND ACK 
FR AME 

SEND NAK 
FRAME 

XMITACK= 0 

SEND ADDRESS FRAME: 
SEQUENCE IS: DLE,STX, 
30,DESTADDRH,DESTADDRL, 
DLE,STX,CHECKSUM H' 
CHECKSUM L 

XM IT LOOP 

WAIT FOR "ACK RECEIVED' 
SIGNAL (RECDACK =1) 

YES 

NO 

NO 

YES 

PRINT ERROR MESSAGE - 
TRANSMISSION OF DATA 
FRAME FAILED 

Figure 8: Flowchart for the send module. This routine, when activated by the condition XMITFILE =1, causes the computer to 
transmit a block of data in the form of an address frame, followed by a data frame. It waits in a loop until XMITFILE is set to 1, 

signaling that a block of data is ready to be transmitted. It then sends the address data frames, waiting after each for an ACK frame 
response from the receiving computer. If either frame is received imperfectly, the process begins again with the address frame. Soft- 
ware limits repetition to a total of three tries. All numbers used in this figure are hexadecimal. Also, the variables ADDRESS, 
BYTECNT, CHECKSUM, DESTADDR, INDEX, and SRCADDR are all 2 -byte variables. The subscripts H and L refer to the high 
and low bytes, respectively, of a 2 -byte variable. If the block to be transmitted is more than decimal 256 (hexadecimal 100) bytes 
long, it is transmitted in blocks of 256 bytes. 

On flowcharting Interrupt -Driven 
Routines 

The perceptive reader may 
notice that the flowchart of figure 
9 (on page 266) does not have a 
return or end block. Although it 
may not be immediately obvious, 
the same is true of the flowchart in 
figure 8. (The one return block that 
does exist is used only when the 
XmitLoop routine is returning 
from calling itself.) The reason for 
this and other seeming omissions 
has to do with the function of in- 
terrupts in the data -link routines. 

When the data -link software (see 
listing 1) is running, it is usually in 
the XmitLoop routine, repeating 
the wait loop marked in the 
flowchart of XmitLoop. (See figure 
8.) If an interrupt comes from the 
keyboard, control transfers to the 
¡Olnt routine, flowcharted in 
figure 7, and returns to the routine 
that was executing before the inter- 
rupt. 

If an interrupt comes from the 
serial line, control transfers to 
some location within the Linelnput 
routine, but, instead of starting at 

the beginning of the routine (as is 

done with the IOInt routine), con- 
trol transfers to the instruction 
directly after the "bsr GetByte" 
(branch to GetByte subroutine) in- 
struction most previously ex- 
ecuted. (See figure 9.) This can be 
accomplished because the GetByte 
subroutine stores the return ad- 
dress in the variable ACIAState; it 
is this address that is jumped to 
upon a serial line interrupt (see 
routine IOlnt in listing 1). 
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SEND BEGINNING 
OF DATA FRAME, 
SEQUENCE IS. DLE, STX,31 

YES 

INDEX= BYTECNTL 

NO 

INDEX = 100 

ADDRESS- SRCADDR 

GET MEMORY BYTE, 
UPDATE CHECKSUM, 
AND SEND ONE BYTE 
OF DATA FROM BODY 
OF DATA FRAME 

YES 

INDEX = INDEX -1 
ADDRESS= ADDRESS +1 

NO 

SEND END OF DATA 
FRAME; SEQUENCE IS. 
DLE, ETX, CHECKSUMH, 
CHECKSUML 

UPDATE CHECKSUM AND 
SEND SECOND DLE 

WAIT FOR "ACK RECEIVED" 
SIGNAL (RECDACK =1) 

BYTECNT=BYTECNT -100 
DESTADDR=DESTADDR+100 
SRCADDR=SRCADDR+100 

Circle 168 on inquiry card. 

TOUGHEST 
BOARDS 
IN TOWN 

FOR S -100's 
Monitor and control 
in wicked environments. 

r:*.'+It1 1 ` a' ,,w4 ; ,t . ., ' ;;,1 t` 
: ---° 

". a,*.-...' 

Want to put your S -100 system to 
work in the world of computerized monitor- 
ing and process control? 

Dual Systems has all the boards it 

takes to do the job in the toughest factory 
environments. All are designed to function 
dependably in the real world of industrial 
control. All operate with Cromemco, North 
Star and other S -100 systems. 
A/D board. 12 -bit precision. 32 single - 
ended inputs. Or 16 differential inputs. 25 
µs conversion time. Vectored interrupt. 
$635. Or $725 with 1 to 1000 gain trans- 
ducer amplifier. Works with our thermo- 
couple compensation board and our 4 -20 
mA input boards as well. 
D/A board. Four independent channels. 
12 -bit precision. Input is binary or 2's com- 
plement. Compatible with all existing I/O 
mapped software. $495. Drives our ampli- 
fier board which outputs 4 -20 mA. 
CMOS RAM board. On -board battery 
back -up preserves data a year. 200 ns 
read /write time. Runs at 4 MHz. 8K bytes 
$590 16K bytes $990. 
CMOS clock board. On -board battery 
back -up keeps clock running a year. New 
LSI chip carries date, hours, minutes and 
seconds. Read or write directly from I/O 
port. Vectored interrupt. $250. 

We also provide complete main- 
frame systems. OEM and dealer inquiries 
are invited. 

Contact Dual Systems Control 
Corp., Dept. B, 1825 Eastshore Hwy., Berke- 
ley, CA 94710. Phone (415) 549 -3854. 
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CINE INPUT 1 

GET BYTE 

CHAR- 
ACTER= DLE 

PRINT BYTE AS 
ASCII CHARACTER 

GET BYTE 

BYTE 
= STX 

XMITACK= -1 

CHKSUM= 0 

GET NEXT BYTE 
AND INTERPRET IT 
AS HEXADECIMAL OPCODE 

OPCODE 
= 30 

p 

O YES 

YES 

GET TRAILER 
BYTES FROM INCOMING 
ACK FRAME: DLE,ETX, 
CHECKSUMH, CHECKSUML 

NO 

OPCODE 
31 
P 

GET REMAINING 
BYTES OF INCOMING 
ADDRESS FRAME: 
ADDRESSH ,ADDRESSL 
DLE,ETX,CHECKSUMH, 
CHECKSUML 

OPCODE 

CHECKSUM 
OK 

XMITACK=1 

CHECKSUM 
OK 

YES 

RECDACK =1 

YES 

GET TRAILER 
BYTES FROM INCOMING 
NAK FRAME: OLE, ETX, 
CHECKSUMH, CHECKSUML 

NO 
CHECKSUM 

OK 

YES 

RECDACK= -1 
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OPCODE 

XMITACK= -1 

Text continued from page 260: 

the destination starting address, and 
the byte count. This code is activated 
by a control -F character depressed on 
the keyboard. The final carriage 
return sets the XMITFILE flag, which 
is polled by the background send 
routine. 

Command Interpreter Structure 
Figure 7 presents the flowchart for 

the command interpreter, IOInt, 
which is driven by interrupt signals 
received from the keyboard. 

Each character from the keyboard 
generates an interrupt, which starts 
the command interpreter. If the send 
module is currently sending a file, as 
evidenced by the relation "BLOCKKB 
> 0 ", then the character is to be ig- 
nored and is merely echoed as a bell. 

GET BYTE 

YES 

STORE BYTE 
AND INCREMENT 
ADDRESS 

GET BYTE 

YES 

NO 

XMIT ACK= -1 

NO 

GET CHECKSUMH 
AND CHECKSUML 

XMIT ACK =1 

Figure 9: Flowchart for the receive module, Linelnput. Whenever an incoming byte on 
the serial line causes an interrupt to occur, control of the program transfers to a point 
within this routine just after the previous "get byte" request, and executes until another 
"get byte" request is encountered. Control then returns to the routine that was running 
before the serial line interrupt (usually the wait loop marked in figure 8) until another 
serial line interrupt causes the Linelnput routine to resume execution where it stopped. 
This routine stops for every byte of an ACK, NAK, address, or data frame. 



TwoRon.the aisle. 
New 

Clipper Class style. 

No more middle seat in our brand new business section. 
We've redesigned Clipper Class 

completely. 
So you'll never get stuck in the middle 

seat. Or by an elbow. 
You'll never be more than one seat 

from an aisle, either. Even if there's a full 
house. 

What's more, our Clipper 
Class seats are wider and more 
comfortable than ever before. In 
fact, they're the same seats 
selected for first class on the 
next generation of jets. 

The ones due for delivery around 1985. 
You see, Pan Am's new Clipper Class 

isn't just an upgraded economy section. It's 
a totally separate part of the plane 
especially for business travelers. 
With all the extras you'd expect and 

a lot you wouldn't. 
New Clipper Class is now offered on 

selected Pan Am 747 routes. And by mid -year, 
we'll have it on our entire 747 fleet worldwide. 

Ask your T ravel Agent, Corporate Travel 
Department or us about Pan Am's new 
Clipper Class. 

nvu 
YO@. 

1 



The operation of the interpreter is a 
function of the state variable, 
KBSTATE. If the state is zero, the 
transparent mode case, the character 
is echoed locally and sent to the 
remote computer. Otherwise, the 
character is tested for being a carriage 
return (CR). 

The carriage return causes the 
keyboard buffer (which collects ad- 
dress or byte -count hexadecimal 
characters) to be converted to a 
binary value. If the character is a 
control -X, the interpreter mode is 

aborted and KBSTATE is returned to 
zero. 

If the character is a BS (backspace), 
the pointer into the keyboard buffer 
is decremented (after first checking 
for underflow). If none of the above 
is true, the character is checked for 
being a proper hexadecimal character 
and is then put in the keyboard buffer 
(after checking for overflow). The 
keyboard buffer holds as many as 
four hexadecimal characters, which is 
the largest buffer needed to specify a 
16 -bit address or a byte count. 

The sequence of characters echoed 
on the terminal following the carriage 
return, as well as the location of the 

binary value, are dependent on the 
current state of the interpreter. After 
each carriage return, the state is in- 
cremented to ensure that the correct 
control path is executed for each of 
the three parameters collected. Final- 
ly, the last carriage return after the 
byte count specification sets the 
BLOCKKB flag and the XMITFILE 
flag. The BLOCKKB flag prevents 
any keyboard characters from ap- 
pearing on the line during a file 
transfer. The XMITFILE flag tells the 
send module to begin sending the 
specified file. 

Send Routine Structure 
The send module, XmitLoop, is 

responsible for sending address, data, 
ACK, and NAK frames to the remote 
receive module. Figure 8 shows the 
flowchart for the program flow of the 
send routine. This routine operates in 
background mode, testing three flags 
to see if any work is pending. If the 
XMITACK flag is -1, a NAK frame 
is sent; if it is +1, an ACK frame is 
sent. 

If the RECDACK flag is not zero, 
and the send routine is waiting for an 
ACK or a NAK, then a return is made 

ELIMINATE INTERACTING 
FLOPPIES, PRINTERS 

and processors with these AC power centers that have 
spike suppressors and filtered AC sockets. 

8 sockets, 3 pairs 
individually filtered, 
spike suppression 

12 sockets, 
one filter 
for all, spike 
suppression 

MFJ-1107 MFJ-1106 

$6995 54995 

12 sockets, 
spike 
suppression 

MFJ-1105 

$3995 

New MFJ multi -outlet AC power centers let 
you eliminate interaction of floppies, printers. 
memory, etc. caused by power line coupling, 

section, lighted switch, fuse. 
MFJ -1105, same as 1106. less RFI filter. 
Order from MFJ and try it - no obligation. If 

and eliminate power line spikes that can cause not delighted, return it within 30 days for refund 
memory loss, errors. and erratic operation. (less shipping). One year unconditional guarantee. 

MFJ -1107 varistors (from each line to ground Order today. Call toll free 800.647 -1800. Charge 
and line to line) suppress spikes. VISA. MC or mail check, money order ten amount 

8 sockets (4 pairs), all 3-prong. RFI pi-lifters as indicated above phis $4.00 shipping each. 
on each line for each of 3 pairs of sockets iso 
late equipment from each other and power line. 
Fourth pair is unswitchedlunisolated. 

Eliminate spikes and interaction. order now 

CALL TOLL FREE ... 800 -647 -1800 
Call 601323 -5869 for technical information, or Lighted power switch. Pop -Out fuse. 3 -wire 

6 toot cord, 15A /125VAC. 1875 watts total. der /repair status. Also call 601.323.5869 outside 

Rugged heavy -guage aluminum case. Black. continental USA and in Mississippi. 

Easy mounting slots. 18 "L x 2314 "W x 1- 718 "H. 
MFJ -1106, similar to 1107 hut 12 sockets 

ENTERPRISES, 
INCORPORATED 

(2 unswitched), one filter for all. has spike pro Box 494. Mississippi State. MS 39762 
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to the data transfer routine to com- 
plete the data or address frame 
transfer. (This will be explained in 
more detail later.) If the XMITFILE 
flag is non -zero, then file transfer 
begins. 

As explained earlier, the address 
frame is sent first so that no buffering 
in the receiver is necessary in case of 
an address error. Once the address is 
correctly received and acknowledged, 
a data frame is sent. If the data frame 
is acknowledged, the next address 
and data frames are sent, and the pro- 
cess is repeated. 

If a NAK frame is received, then 
the address frame received in error is 
retransmitted and verified before the 
data block is retransmitted. When 
sending either an address or a data 
frame, the send routine employs the 
same mechanism in waiting for an 
ACK or NAK. When the wait for an 
ACK or NAK signal is necessary, the 
send module XmitLoop calls itself by 
storing the return address on the 
stack and branching to the beginning 
of the routine. When the send routine 
finds that the RECDACK flag is set, 
control is returned to the proper loca- 
tion in the send routine via an RTS 
(return from subroutine) instruction. 
The RECDACK flag indicates 
whether a new frame should be sent 
or the old one retransmitted. 

A retransmission index is main- 
tained and decremented each time a 
frame retransmission is necessary, 
and no more than three retransmis- 
sions are allowed. (The number of 
retransmissions allowed is a 
parameter that is easily changed.) If 
more than three failures occur, an 
error message is typed on the sender's 
console and control returns to the 
transparent mode. When all of the file 
has been successfully transmitted, 
control returns to transparent mode 
and the keyboard is enabled. 

In data frames, data bytes that hap- 
pen to have the same hexadecimal 
value as the DLE code are doubled 
(repeated) so that a false end of frame 
is prevented; the receive routine 
drops the second DLE so that the data 
is received correctly. In the worst 
case, this has the effect of doubling 
the length of the frame. 

Receive Routine Structure 
The flowchart for the receive pro- 

gram, named Linelnput, is shown in 
figure 9. This routine handles the in- 

Text continued on page 286 



Why The People 
Who Know Use 

FMS-8O 
FMS -80, a data base management system, is the most 
powerful DBM program available to the microcomputer 
industry. Written in assembly language, it offers 
these features: 

Operates on CP/M? MP /M° or CDOSO° systems. 
User Definable: Screen formatting with up to 255 

screens per data file, report generator, and menus capable 
of calling other CP /M programs or FMS-80 programs. 

No restrictions to record size other than 
available RAM memory size. 

Instantaneous data record inquiry 
on indexed data records. 

Capable of selecting on any 
field or multiple fields with 
multiple selection criteria 
(fields do not have to be 
keyed). 

Mathematical manipula- 
tion of numeric data fields 
(add, subtract, multiply 
and divide). 

Capable of collect- 
ing information from 
multiple data files 
and generating a new 
data file or report. 

All menu driven. 
Capable of abstract- 

ing data from other pro- 
grams written in other 
languages. 

Available now (off 
the shelf). 
All these capabilities are 
available with the added 
plus of ease of programming. 

See What Users of FMS -80 
Have to Say: 
Mike Ketcham, systems consult- 
ant and programmer for 
Management Information 
Systems: "FMS -80 

allows me the flexibility of quickly creating programs 
for user applications. It is flexible, in that data can be 

entered in a form that the secretary recognizes and gen- 
erates reports that the manager requires. Also, the user - 

definable menus allow me to actually generate a menu 
from which the user can select, creating a true turnkey 

system:'Tom Niccoli, Partner, Computerland of Phoenix: 
"FMS -80 is flexible enough to acquire data from an appli- 

cation program that was previously written 
and allowed me to generate the reports 
that my customer needed. It closed the 

deal for me. Considering its capa- 
bility, FMS-80 is one of the most 

cost -effective application pro- 
grams available today :' 

If you're continuously asked 
to do applications program- 

ming, and you don't have 
the time to do it in Basic, 

consider FMS -80. For 
additional information 

on FMS -80, contact 
Systems Plus, 3975 

East Bayshore, 
Palo Alto, 
CA 94303. 

Phone (415) 969 -7047. 

Systems Plus 

\Iikc Ketcham. \tana¢cnival InlurnlHlWli lirdiwnii 
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-TM of Digital Research, Pacific Grove. (.:( 
TM of Cromemeo. Sunnyvale. (:A 
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Listing 1: Software for data transfer between two 6800 -based systems linked by a serial line. The software here consists primarily of a 
data- sending routine (labeled XmitLoop), a data- receiving routine (labeled Linelnput), and a command interpreter (labeled IOlnt). 
All numbers preceded by a dollar sign ($) are hexadecimal numbers. Also, references to '0, '1, '2, and '3 are actually to the characters 
"0 ", "1", "2", and "3 ". These characters, when represented in ASCII, have values of hexadecimal 30, 31, 32, and 33 and are referred to 
in text and in flowcharts as such. Flowcharts 7 thru 9 correspond to the code given in this listing. 

^r9c, dle ecru 590 dle char 
ova.; etx equ $83 etx char 
0:182 stx equ $82 stx char 
0007 bell eau 7 hell char 
001R iX eau $18 control X 

0006 4F equ b control F 

PP08 bs eau 8 backspace 
POND cr eau $d carriage return 
F' >11H IDPtr eau S18 I/O interrupt vector 
F9P0 Ac$aCsr1 eau Sf9710 Acia to terminal 
F9a1 AciaDatal eau $f901 
F902 AciaCsr? eau $f902 Acia to modem 
F973 AciaDatal eau $f903 
0P50 SaveQpc eau $50 Place to save opc 

P2S1 AciaState eau $51 state of acia fsm 
a; *54 SrcAddr eau $54 ito source address 
0056 DestAddr equ $56 ftn destination addr 
a;.+SH BvteCnt eau $58 ftp byte count 
0o5f1 einVal eau $tb Place to save number 
0c+50 KhPfr eau $5d ntr into Khfuff 
0A5F KhHuff equ $Sf 4 char buffer 
N062 KbFnd eau $h2 end of huffer 

ChkSur, eau $63 xmit checksum, recv side 

:1'bs Rec.dChk eau $65 recd checksum, recv side 
P,164 KbState equ $6a state of kh handler 
006B kecdAck eau $6b flag - recd ack 
it6C XmitAck eau $6c flag - send ack 
006D XmitFile eau $6d flag - semi file 
0016F weitFiaq eau $6e flag - wait for ack /nack 
:1:'6F HlockKb eau 4hí flag blocks kb ectiv 
av75 SaveSum equ $75 Place to save checksum 
c"177 XChkSum enu $77 xmitted checksum 
0077 Address eau $79 recv store address 

1000 

* Entry 

orn 

Point 
1000 86 03 Start ide e 

1002 87 F900 sta a 

1PP5 87 F902 sta a 

1008 eb 96 ida e 

10PA 87 F900 sta a 

100D H7 F902 sta a 

1010 CE 11Cr, tdx 

1013 DF 51 stx 
1p15 CE 110? ldx 

1018 DF 18 stx 

101A 8b 06 ida a 

101C CE 0064 1dx 

101F 6F 00 inzlonn clr 
1021 :18 inx 

1022 4A dec e 

1023 26 FA bne 
1025 CE 005F 1dx 

1028 DF 50 stx 
12A J1 non 
1028 OE cli 

* Hackground routine 
1P2C 96 bD Xmitloon ida a 

102E 26 2A tine 

1030 CE 1767 ldx 

1033 96 6C ida a 

1035 26 PF bne 
1037 D6 68 Ida h 
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43 reset Acia's 
AciaCsrl 
AciaCsr? 
0$96 /64,8 bits, interr 
Ac1eCsrl 
AciaCsr2 
NlnzAcia set un acial entry 
AciaState 
NIOInt 
IDetr 
46 clear the flags 
NKhState start of area 
x 

inzloon 
NKbHuff 
KbPtr 

inz the buffer ntr 

- checks event entries 
XmitFile xmit file event? 
inzAddr 
NvackFrm ntr to hack frame 
XmitAck xmit ack /nack event? 
GoAck 
RecdAck recd ack /Hack event? 

Listing I continued on page 272 



TRS -80® MODEL III OWNERS 

We think our disk system for 
expanding your capacity is just 
as good as theirs - and we know 

mit costs much less... 
COMPLETE SYSTEMS 
AND COMPONENTS* 

TRS -80® MOD III SYSTEM 
with 2 
di Iss drives 
SAVE $500 
OFF LIST PRICE / 895 
16K RAM, Model III Basic $899 

MTI DISK DRIVES for MODEL III 

Internal Kits 
Disk Drive 1 $649 
Disk Drive 2 $279 

External Add -on Kits 
Disk Drive 3 $379 
Disk Drive 4 $359 

Model Ill DOS & Manual $21.95 
16K RAM Kit $59 
RS -232 Serial Interface $95 

PRINTERS 

Anadex 9500 $1,449 
Microline 82 $849 
Microline 83 $1,060 
Centronics 779 $1,069 
Centronics 700 $1,129 
Base 2 $649 
Centronics 737 $839 
Epson MX -80 $579 
Malibu $2,093 
Daisy Wheel $1,799 
Save 5% Off with Purchase of MOD III System or Disk Drive 

New low cost internal disk kit avail- 
able to expand your storage capability. 
With this kit, now, you may expand 
your Model Ill computer up to four MTI 

40 track disk drives, giving 175,000 
bytes of storage per drive for a total of 
700K. 

The kit includes one 40 track disk 
drive, controller, power supply, cables, 
mounting hardware and installation 
documentation. 

Manufacturer Direct $ó49 Price ONLY 

MICROCOMPUTER TECHNOLOGY, INC 
3304 W. MACARTHUR, SANTA ANA, CA 92704 

* PHONE (714) 979 -9923 * TELEX #678401 TAB IRIN 

'Uses MTI Memory, Disk Drives & Components 

® TRS -80 ° IS A REGISTERED TRADEMARK 
OF TANDY CORPORATION 

Circle 171 on inquiry card. 

MasterCard VISA 
ALL PRICES CASH DISCOUNTED 

FREIGHT FOB FACTORY 
ASK FOR FREE CATALOG 
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Listing I continued: 
1039 21 F1 

103H 97 bR 

1030 96 6E 

103E 27 FR 
1041 7F Pc'6E 
1044 17 

1045 39 

beo 
sta a 

ida a 

bec) 

clr 
tha 
rts 

XmitLoop 
RecdAck clear the event 
RaitFiaq 
XmitLoop 
waitFlaq clear the flag 

reg a Is ack/nack flag 
return to waiting routine 

* Routine for sending Ack/Nack frame 
1046 2R 03 GoAck bmi Skpldx send nack? 
1048 CE 1261 ldx sAckFrm send ackl 
1040 Ch c!7 Skpldx ida b 47 frame byte count 
10411 Ayvft" FrmLoon Ida a x get byte 
104F RD 10E4 1sr SendChar send out 
1152 38 inx 

1x53 5A dec h 

1054 2b F7 hne FrmL000 
1056 D7 6C sta h XmitAck clear the event 
1058 20 n? Fino bra XmitLoop 

* Routine for sending Address frame 
105A 1F 306D InzAddr clr XmitFile clear flag 

105D DE 58 Ids RyteCnt check for null 

105F 27 51 beg Lastalk 
1061 C6 03 ida b 03 retransmission index 

1063 37 GoAddr Si o b save it 

1064 C6 30 ida b 600 opcode byte 
1066 8D 52 bsr SendHdr send dle,stx,onc 
1068 96 56 ida a DestAddr send out addr bytes. 

106A 8D 73 hsr UpdtChk 
106C 96 57 ida a DestAddral 

106F 80 6F her UpdtChk 
1070 80 59 bsr SendT1 send dle,etx,cc wait 

* there is a wait for ack /nack here 
1072 33 out b get retrans index 
1073 4D tst a check ack /neck flag 

1074 2R 33 bmi RetryBlk branch if ack 

* Routine for sending block of data 
1076 37 GnFile ash h save retrans index 

1077 C6 31 ida b 41 opcode 
1079 8D 3F bsr SendHdr send dle,stx,opc 
1179 5F clr h inx byte Count index 

107C 96 54 ida a RyteCnt chk upper byte 

10,7E 26 1? bne SkipLd 
1088 D6 59 ida h RyteCnta1 < 256 bytes left 

1082 OF 54 SkioLd ldx SrcAddr 
1084 37 SendRytes ash h save it 

1185 46 09 Ida a x get byte 
1087 33 nul h restore 
1008 RD 55 ber UpdtChk undate checksum, send 

1084 81 91 cep a Odle check for dle 

1J18C 26 02 bne FinDoub 
108E 8D 4F bsr tlpdtChk update checksum, send 
1090 110 FinDoun inx 

1091 5A dec h check byte count 

1092 26 FB hne Sendaytes 
1094 RD 35 hsr SendTI send dle,etx,cc wait 

* there is a wait for ack /nack here 
1096 33 pul b get retrans index 

1097 4D tat a check ack /nack flag 

1098 2E1 OF hmi RetrYBlk check for failure 
1¿M9A 96 SR ida a RyteCnt check for done 
1090 27 14 beg Lastalk 
109E 74 oo50 dec RyteCnt decrease by 256 bytes 
1AAI 7C 0nSe inc DestAddr increase by 256 bytes 

10A4 7C 9.514 inc SrcAddr increase by 256 bytes 
1047 20 H1 bra InzAddr 
1049 5A Retry9lk dec n 

101AA 26 H7 hne GnAddr 
104C CE 126E Frror ids aErrorMsg print error msg 
191AF HD 11B? 1sr out Text 

Listing I continued on page 274 
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LO EST PRICE BEST QUALITY 
NORTH STAR 

North Star Horizon 
2 -51/4 Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 
List 3095 

2 

InterSystems 
ITHACA INTERSYSTEMS 2A 

Z -80A CPU 4 MHz 
L__ 64K Dynamic RAM 

yO 
panel 

---77- - 
Front 

interrupts 
FDCII Disk Controller 
20 slot motherboard 

$2795 List $3595 You Pay Only 

PASCAUZ + THE FASTEST PASCAL $375 
GET READY FOR ITHACA'S Z -8000 

8086 16 BIT CPU & SUPPORT CARD SEATTLE $575 

" MORROW 8 DIS K 
DISCUS 2D + CP/M® 600K ONLY $938 

DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1259 

2D 
ADD 

-DUAL 
DRIVES 

ONLY $?555975 

MORROW HARD DISK 
26,000,000 BYTES!! 

LIST $4995 ONLY $3995 
CP /Ar' IS INCLUDED! 

'' \,\ 

SAVE ON MEMORY AND PROGRAMS 
SYSTEMS MEMORY 64K A 8 T 4mHz RCA -COSMAC VP -111 99 RCA -COSMAC 

$599 VP -711 $199 

CENTRAL DATA 64K RAMBANK 

SELECT 

$599 EZ-80 Machine llOLanguege Tutor $289 
ITHACA MEMORY 
SEATTLE MEMORY /81618T15K4Mhz 

EZ -CODER Translates English to BA $71 

$275 ECOSOFT FULL ACCOUNTING PKG 
SSM K Z-80 CPU 
VIDEO 

ITS 

V83 4Mhz $412 BOX OF DISKETTES 
S315 

ANADEX PRINTER DP- 9500 -1 $1349 SECRETARY WORD PROCESSOR 
CAT NOVATION MODEM $169 The Best! $99 
TARBELL DISK CONTROLLER DD $445 TEXTWRITER III Book Writing Program 
ECONORAM 2A 8KASSM $179 $112 
NSSE 1 -22 8 P01 TERRIFIC PROGRAMS GOFAST NORTH STAR BASIC Speeder 

ONLY $1o. EACH Upper $71 
NORTHWORD 294 MAILMAN 234 Which Computers are BEST? 
INFOMAN $364 BROCHURE FREE 

TARBELL COMPUTER -PHONE 
North Star Documentation refundable 

w /HRZ S20 
AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 

POWERFUL 
SUPERB FOR 

FACTORY ASSEMBLED 
HORIZON -1 -32K- DOUBLE 
HORIZON -2 -32K -QUAD 
HORIZON -2 -64K -QUAD 
HORIZON RAM KT 
HORIZON RAM KIT 
HORIZON DISK DRIVE 
NORTH STAR HARD 
PASCAL -PLUS 14,18 

S U P 

W ' 

NORTH 

SALE! 
SALE 

DISK 
OR 

E 

BUSINESS 
& TESTED 

DEN 
DENSITY 
+ HARD 

16K 
16K 

DOUB 
18 

36 DIGIT 

R 

only 

STAR BASIC FREE 
& SCIENCE 
LIST ONLY 

$2695 $1980 
3595 2674 

DISK 9329 7149 
= $389. 32K = $579 
= $314 32K = $469 
DEN SAVE! 315 

Mb 4999 $3929 
PRECISION 249 

B RA I N 
ZENITH 

.-.1 

SUPERBRAIN OD 64K 
Z -89 48K 

List $3995 only $2995 List $2895 only $2299 

Z 19 $725 
III only $725 

DIP -81 PRINTER only $395 
® 

MICROTEK $675 

NEC PRINTER $2569 
TRACTOR, THIMBLE, RIBBON 

TERMINALS 
INTERTUBE 

American 
919 -889 -4577 

square 
Computers o 

KIVETT DR. JAMESTOWN N.C. 27282 919 -883 -1105 
' CP /M Is a registered trademark of Digital Research, Inc. 
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Listing I continued: 

1082 
1084 
1086 
10RA 

86 
80 
D7 
20 

F+7 

41 

6F 
9E 

Last9lk 

Fin2 

Ida 
nsr 
sta 
bra 

a 

b 

*bell ring the bell 
SendTerm send hell to term 
AlockKh unlock the kh 
FinA end of file ifer 

* Subroutine which sends out dle,stx, and inz checksum 
108A 86 90 SendHdr Ida a ente dle char 
108C BD 2C bsr SendChar send dle 
WE 4F c1r a 

108F 97 77 sta a XChkSum inz checksum 
10C1 97 78 sta a XChkSum +l 
10C3 86 82 Ida a gists( 

1AC5 8D 18 hsr I1pdtChk send stx 
1007 17 tba 

141C8 BD 15 hsr ilpdtChk send oocode 
10CA 39 rts 

* Subroutine which sends out dle,etx,ccl,cc2 
* ansi Sets up wait for ack /nack 

!PCB 86 90 SendT1 Ida a Unte 
1000 97 to... sta a waitFlag indicate waiting ack /nack 
1pCF BO RE hsr 'JpdtChk send out die 
1001 86 83 Ida a aetx 
10D3 Ap 15 tsr SendChar send out etx 

1005 96 77 Ida a XChkSum 
1007 BD 11 bsr SendChar send high byte 

1009 96 78 Ida a XChkSum +1 
100F1 BD 0^ bsr SendChar send low byte 
1000 ?0 D9 bra Fin22 go to idle loon 

10DF 36 UpdtChk asti a 

10EA 9B 78 add a XChkSumtl 

10E2 24 "+3 bcc SkpH 
10E4 7C Pca77 inc XChkSum 
1mE7 97 78 SkuH sta a XChkSum+1 
10E9 3? pul a 

1PEA 37 SendChar psh n save it 

10F8 F. F9P? Ida b AciaCsr2 aet status 
10EE C4 ?2 and h N2 tcgt for xi.it reap 
10F0 27 F9 heg SendChar+I 
10F2 F17 F903 sta a AciaData? 
10F5 33 nul h restnre red 

1PF6 39 rts 

10F7 F6 F900 SendTerm Ida b AciaCsrl oet status 
10FA C4 02 and h 42 test for transmit rnv 

10FC 27 F9 beg SendTerm wait for ready 
!OFF 87 F901 sta a AciaDatai 
1101 39 its 

* Entry point for the I/C interrupt 

1102 86 F902 IOInt Ida a AciaCsr2 get status 
1105 2A o7 bpi Kbint chk for acca intern 
1107 86 F903 Acia2lnt Ida e AciaData2 get line data 
1104 DE 51 ldx AciaStete 
11PC bE OF1 Imp x go to ACIA routine 
110E 86 F901 Kbint Ida a AcieDatal get kb data 
1111 A4 7F and a ttS7f kill parity hit 
1113 D6 6F Ida b BlockKb chk if sending file 
1115 27 05 bea ChkCli 
1117 86 07 Outsell Ida a *bell 
1í1Q BD DC Dutlerm bar SendTerm send char to term 
1118 38 rti return 
1110 D6 6A Ch Ida h KbState 
111E 26 13 bne Cli 
1120 81 06 cmp a OAF 
1122 ?7 015 bea StartCli 
1124 BD Dl bsr SendTerm send char to term 
1126 BD C2 bsr SendChar 
1128 38 rti return 
1129 CE 1278 StartCli ldx KSrcTxt output St Listing I continued on page 276 
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32K Board Pictured Above 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K -$249 $259 
32K -$375 $395 
48K -$500 $530 
64K -$625 $665 

We have now been shipping 
our 2MHz dynamic RAM boards 
for over two years. Hundreds of 
4MHz boards have been going 
out every month since early 
1979. Our reliability is proven in 

the thousands of systems which 
contain our board. Many quality - 
minded systems houses across 
the country and overseas are 
using our boards for their 
equipment. 

Our prices still beat all. 
Despite rising 16K memory chip 
prices (at least from reputable 
suppliers), Central Data continues 
to give you the best buy in 

memory today. Nobody offers a 

board with a capacity of 64K, 
assembled, tested, and guaranteed 
for a full year at the price we do. 

Circle 173 on inquiry card. 

Deselect around PROMs. Our 
boards have the important deselect 
feature which lets you overlap any 
fixed memory in your system with 
no interference. 

Our features make the board 
easily used and expanded. You 
address our boards on 16K 
boundaries with mini -jumps (small 
shorting plugs that slide over wire - 
wrap pins) near the top of the 
board for easy access. If you want 
to expand your board after you 
have purchased it, all that you 
need to do is add memory. We 
can supply you with expansion 
packages ($150 -2MHz, 
$160 -4MHz) which include eight 
RAMs that you can depend on as 
well as two mini -jumps for 
addressing. And of course, our 
board never generates wait states. 

Low power consumption keeps 
your computer running cool and 
reliable. The total power 
consumption of our 16K board is 

typically less than 4 watts ( +8V 
300ma, +16V @ 150ma 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 -100 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 Z8000 16 -bit 
processor board designed for the 
MULTIBUS. All of these products 
are available to your local dealer, 
also. 

Central Data Corporation, 713 
Edgebrook Drive, PO Box 2530, 
Station A, Champaign, IL 61820. 
(217) 359 -8010 

Central Data 
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Listing I continued: 

112C 
112F 

9D 
7C 

1182 
I-706A 

Jsr 
inc 

Out Text 
KbState 

1132 38 rti return 

1133 81 0D C 1 i Cmp e kcr check for CR 

1135 27 46 bea Convert 

1137 81 18 Cmp a pj1( check for ctrl x 

1139 27 ?Q hea Cancel 
1139 81 RR cmp a abs check for backspace 
1130 27 32 bea RackUp 

113F 36 nsh a save for display 

1140 80 30 sub a aS3C1 check for valid hex char 
1142 28 ID bmi BadChar 
1144 81 09 cmp a k9 

1146 2F NA hle C ha rOK 

1148 81 31 cmp a uS31 

114A 2B 15 bmi AadChar 
114C 81 36 Cmp a aS36 

114E 2E 11 bgt BedChar 
1157 8a ?7 suh a aS27 

1152 DE 5D CharOK ldx KbPtr check for overflow 
1154 BC 1063 Cpx pKbEnd+1 
1157 27 08 hea 9adChar 
1159 A7 riJ sta a x 

1159 08 inx 

115C DF Sn stx KbPtr 
115E 32 oul a set original char 
115F 2o 88 hra Out Term echo for display 
1161 32 l3adCher oul a Pull off stack 
1162 20 83 bra Outtie 1 1 

1164 CE 1?7'; Cancel 1 WCRLF output a cr, If 

1167 Rn 49 hsr Out Text 

1169 97 6A sta a KbState c 1 r KbState 

1168 CE 005F 1nzPtr ldx aKb5uff 

Listing I continued on page 278 

To Place An Order 
From Outside Texas 

1 -800- 231 -3680 

MARYMAC INDUSTRIES, INC. 

@dro Ihaek Questions & Answers 
& Orders 

Texas 1- 713 -392 -0747 

Store #G -189 
AUTHORIZED SALES CENTER 

BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack® dealership in Katy, Texas. Warran- 
ties will be honored by all company owned Radio Shack® stores, & participating franchisees and dealer authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 507o Sales Tax. Open Mon. -Sat. 9 -6 . We pay freight and insurance. No extra charge for 
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at, 
21969 Katy Fwy, Katy (Houston), Texas 77450. 

WE OFFER ON 
REQUEST 

Federal Express 

Houston Intercontinental Airport E 
Delivery 

U.P.S. BLUE 

References from people who have 
bought computers from us probably 

in your city 

ED McMANUS 

In stock TRS -80 Model 
Il end Ill 

No Tax on Out of Texas Shipments! 

Save 
10% 15% 

OR MORE 

Model Ill In Stock 

WE ALWAYS 
OFFER 

NO extra charge for Master Charge 

or Visa 

© We always pay the freight and 

insurance 

© Toll free order number 

© Our capability to go to the giant Tandy 

Computer warehouse 5 hours away, 

in Ft. Worth, Texas, to keep you in 

stock. 

JOE McMANUS 

VISI 
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MODEL II 

26 -4002 
64K 1 Drive 

53440.00 

26 -4160 1 Drive EXP $1035.00 
26 -4161 2 Drive EXP 1575.00 

26 -4162 3 Drive EXP 2115.00 

26 -4501 Gen. Ledger 180.00 

26 -4502 Inventory 180.00 

26 -4503 Payroll 360.00 

26 -4554 Acct. Rec 180.00 

26 -4701 Fortran 270.00 

26 -1157A Daisy Wheel... 2290.00 

26 -1158 Daisy Wheel II... 1799.00 

- 

$ DISCOUNT $ 

TR S-80® L.EIi A301 

CEnTRDnICS 

MODEL III 

COMPUTER SPECIALISTS 
26 -1155 Quick Printer II 

26 -1145 RS -232 Board 
26 -1140 "O" K Interface 
26 -1141 "16" K Interface 
26 -1142 "32" K Interface 
26 -1160 Mini Disk - Drive 0 
26 -1161 Mini Disk - Additional 
26 -1154 Lineprinter II 

26 -1165 Line Printer V 

26 -1159 Lineprinter IV 
26 -1166 Line Printer VI 

26 -1563 Scripsit - Disk 
26 -1566 Visicalc 
26 -1562 Profile 

S187.00 26 -1061 
84.00 

26 -1062 
249.00 

26 -1063 
359.00 

2- Drives, 
469.00 
419.00 
419.00 
699.00 

1710.00 

859.00 
1080.00 

79.00 
83.00 
72.00 

4K I 

16K III 

32K III 

RS232 

COLOR 

$630.00 
888.00 

2225.00 

:. 
er 

eo e w4 e r-TAmq 

Fast 100 CPS Centronics 
730 Printer 577.00 
Text Quality Centronics 
737 Printer 737.00 

/ 
Model II Cobol Compiler 

$360.00 
Cobol Run Time Package 

$36.00 

ALL OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABLES 

AND ACCESSORIES AT 
DISCOUNT FROM 
CATALOG PRICE. 

Novation Cat Modem..$149.00 
CCA Data Management 
System 72.00 
Adventure Games 
Games 1 -9 each 14.00 

Pocket Computer 

$r tÌMrUT s,c:á=T(exa+cc -_-- - -.-----___-_ 
c:41 ot: TC.i*1oacltal;;r[7C? a a a a O ccuocro,oaaaa 
JïA'.:Jr..7- Ot[01,._._.aO©aa 

26 -3001 4K $360.00 
26-3002 16K 540.00 
26 -3010 Color Video 360.00 
26 -1206 Recorder 54.00 
26 -3008 Joysticks 22.50 

Acorn 
Software 
Products, Inc. 

GAMES: 
Alien Invasion $9.00 
Stock Market 9 00 
Star Trek 9 00 
Block Em 9 00 
Ting -Tong 9 00 

UTILITIES: 

System Savers.. 14.00 
EDUCATION: 
Language Teacher 18.00 

26.3501 1.9K P.C. 5225.00 
26 -3503 Cassette I/F 45.00 FREE: COMPUTER CATALOG 
14 -812 Recorder 72.00 UPON REQUEST 

1- 800 -841.0860 mu Free Order Entry 

MACRO INIWIGEIDT SYSTEr'IS, INC. 
No Taxes on Out Of 

State Shipments 

Immediate Shipment 

DOWNTOWN PLAZA SHOPPING CENTER R.S. 90 Day Limited Warranty 
115 C SECOND AVE. S.W. F -48 Form Provided 
CAIRO, GEORGIA 31728 

(912) 377 -7120 Ga. Phone No. 
From Stock on Most Items 

'TRS. BO Is o registered trodmark of th Tandy Carp. 

Largest Inventory 
In the S.E. U.S.A. 
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Listing 1 continued: 
116E 
1170 
1171 

DF 

3B 
DE 

50 

SD BackUP 

stx 
rt 

1 d 
KbPtr 

KbPtr 

inz ptr 
return 
check for underflow 

1173 8C 005F cpx akb6uff 

1176 27 9F bea Out Bell 

1178 09 dex decr KhPtr 

1179 DF 5D stz KbPtr 

1178 20 9c be Out Term 

1170 CE 005F Convert Idx aKbbufI Point at buffer 

1180 80 3A bsr byte get a byte 

1182 97 59 sta a BinVal Put in ms byte 

1t8u 8D 36 bsr Byte get e byte 

1186 97 SC eta e binVel +1 

1188 DE 58 1dx BinVel get binary number 

1184 96 6A Ida e KbStete check fsm state 

118C 81 01 cmp a p1 

118E 26 07 bne Try? 

1190 DF 54 stx SrcAddr 

1192 CE 127D ldx #DestTxt display D1 

1195 20 09 bra DispText 

1197 81 0? Trv2 cmp e 82 

1199 26 OC bne Try3 

1198 DF 56 stx DestAddr 
119D CE 128? ldx XBCntTxt misplay at 
11A0 80 10 DispText bsr Out Text 

11A2 7C 006A inc KbStete 
11A5 20 Cu bra InzPtr 

11A7 DF 58 Trv3 stx byteCnt Save byte count 
11A9 7F 006A clr KbStete 

11AC 97 6D sta e xmitFile set send file event 

11AE 97 6F sta a BloCkKb lock the kb 

11130 20 89 bra InzPtr 

1182 A6 0a Out Text 1 d e x get char 

1164 27 13 bea Retnó Listing I continued on page 280 

Big Savings On Atari & PET! 
No Risk - No Deposit On Phone 
Orders - Shipped Same Day You 
Call° - C.O.D. or Credit Card 

QIATAAICC?i1 

On all in stock units 

Atari® 800TH 
List $1080 

$759 ATARI`" 

Please Call Between 11 AM & 6PM 
(Eastern Standard Time) 

(800) 233 -8950 

UN 

400 8K 419 CXL4104 Mailing List $ 17 

400 16K 449 CX4107 Biorhythm 13 

410 Recorder 62 CXL4007 Music Composer 45 

815 Disk 1199 CX4110 Typing 20 

810 Disk 
822 Printer 

489 
359 

CX4101 An Invitation to 
Programming 17 

825 Printer 779 CXL4015 TeleLink" 20 
830 Modem 159 CXL4004 Basketball $30 
850 Interface Module 179 CX4105 Blackjack 13 
CX852 8K RAM 94 CXL4009 Chess 30 
CX853 RAM 149 CXL401 1 Star Raiders" 45 
CX70 Light Pen 64 CX411 1 Space Invaders 18 
CX30 Paddle 18 CXL4006 Super Breakout" 30 
CX40 Joystick 18 CXL4010 3-D Tic -Tac -Toe 30 
CX8100 Blank Diskettes (5 /box) .. 22 CXL4005 Video Easel- 30 

To Order: 
Phone orders invited (800 number is for order desk only). Or send check or 
money order. Equipment shipped UPS collect. Pennsylvania residents add 
6% sales tax. Add 3% for Visa or MC. Equipment is subject to price change and 
availability without notice. 

CF commodore 
4032N $1090 CBM 2022 Printer.... 675 
4032B 1090 CBM 4040 Drive 1090 
8032 1499 CBM 8050 Drive 1420 

NEW - 

VIC - 20 $299 

CBM C2N Drive 87 
PET -IEEE Cable 37 
IEEE -IEEE Cable 46 

Software 
WordPro 3 (40 col.) $186 
WordPro 4 (80 col.) . 279 
WordPro 4 Plus 

(80 col.) 339 
Visicalc - Apple 122 
Visicalc - Atari 163 
Visicalc - PET 163 
Commodore 

Tax Package 399 

Microtek - for Atari 
Microtek 16K RAM ... 99.95 
Microtek 32K RAM ...189.95 

Disks 
Sycom 51/4' Single Density 

Box of 10 $29 
Maxell 51/4' Floppy - 

MD1 Single Density 
Box of 10 34 
MD2 Double Density 
Box of 10 44 

Printers 
Trendcom 200 489 
Epson MX -80 539 
Commodore Tally 8024 1679 

Computer Mail Order 501 E. Third St. Williamsport, PA 17701 (717) 323 -7921 
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16 BIT 8086 MICRO SYSTEM 
Tec - 86TM Basic - 86TM CP /M - 86TM 

IEEE S -100 Bus - Available Now 

Complete system up and operating 
8086 System with Dual Floppy Disks 
Available Now for only $ 3990 
CP /M -86T" only $ 250 
Basic - 86TM only $ 350 r 

CP /M :86_ 
TEC 86 BASIC , 

Tec -86 / 8086 System 

53990 

Complete 8086 System for CP/M-86' 
CP /M -86 Available Now - $250 IEEE 696 S -100 
Compatible 5 MHz 8086 CPU (Optional 4 or 8 
MHz) Vectored Interrupts 24 Parallel I/O lines 
(three 8 bit ports) Two RS -232 Ports Baud 
rates from 50 to 19200 baud Independent baud 
rate generator for each serial port 32 Kilobytes of 
static RAM (Expandable) ROM boot for CP /M- 
86'" Dual 8 -inch Shugart floppy disks with 
controller Attractive, all metal desk top enclosure 

Optional 64K Dynamic RAM - Available Soon 
Basic -86'" Available Now 

Data Acquisition Systems and 
C IIIR Video Digitization Systems Available TECMAR, INC. 

INC. r- 23414 Greenlawn Cleveland, OH 44122 (216) 382 -7599 
8osk .86' registered tradeMark Microsoft CP M'- registered tradeMark Digital Research 



Listing I continued: 

1186 BD 10F7 isr SendTerm send char to term 

1189 08 inx 

118* 20 F6 bra Out Text 

11BC A6 00 Byte ide a 

11BE 08 inx 

116F 48 as' a 

11CA 48 eel a 

11C1 48 eel a 

11C2 48 asl a 

11C3 36 pah e 

11C4 A6 av.l lda a x 

1106 08 inx 

11C7 33 Pul b 

11C8 IR aba 
11C9 39 Retn6 rts 

* Routine which handles incoming ACIA characters 
11C4 BD 124F LineInout 1sr GetByte get next char 

11CD 81 90 Inzhcia cmp e adle check for dle char 

11CF 27 A5 be FremeSt 

1101 BD 10F7 Out 1sr SendTerm send cher to term 

1104 20 F4 bra Linelnput 
1106 80 77 FrameSt bsr GetByte 

1108 81 82 cmp a ttstx check for Stx char 

110Á 26 6D bne ErrNack 
110C 5F clr b 

1100 D7 63 eta b ChkSum 
11DF D7 64 sta h ChkSum +1 zero the checksum 
11E1 AD 6C her GetByte 
11E3 97 5C sta a SaveOpc save opcode 
11E5 81 30 cmp a 0'0 check for addr frame 

11E7 27 :1E bea AddrFrm 

11E9 81 31 cmp a aft check for data frame 

Listing I continued on page 282 

N HI RIIZON. 
A COMPILER for North Star BASIC. Not a compiler /interpreter like CBASIC or PASCAL, but a TRUE COMPILER: 

outputs relocatable machine code for 8080/8085/Z80 processors; 
totally operational on 8080 systems. Includes a sophisticated 

MACRO ASSEMBLER, text editor, linking loaders, and a console 
command processor to "force feed" commands to DOS from a 

disk file. COMSTAR protects your BASIC source code; programs 
run 2 -5 times faster. Operates on North Star double or quad systems. 

Versions available for DOS at 100H or 2000H - compiled programs may 
put DOS anywhere. 

COMSTAR - THE COMPLETE COMPILER: $400 

Immediate Availability 

CSE 64K - $579 
200 ns access - runs at 4MHz with no 
wait states on S -100. Memory masking: 
Phantom, and/or any 2K pokeout for 
monitors, etc. Works in North Star. 
Cromemco, SDS, etc. Specify 
manufacturer of processor. Dealer 
pricing available. 

Assembled and Tested: $579 

[te6. For productivity, LetterGo 
beats ALL other word 
processing systems on 
micros. 

LetterGo encompasses all standard word processing features - full screen editing, text -wrap around, with full bidirection 
scroll, variable char /line. lines /page, line spacing, justification, 
margins, indentation. page numbering. char spacing, titles, 
footers, LetterGo elevates word processing to a higher order, 
by providing centering, boldface, underline, super- and 
sub -scripting. Written for Z80 (8080/8085 available). North Star 
DOS version includes file utilities such as Compact built in. 

Runs on TVI, ADM -3A, Soroc, ADDS, Microterm, Hazeltine, and 
more. Diablo and NEC versions, too. 

LetterGo -THE program to professionalize your word 
processing: $495 

To Order: 
Send check or money order to: 
Professional Hardware 

Distributors, Box 5584, Arlington, 
Virginia 22205 

VISA and MASTERCARD accepted. 
Please include account number and 
expiration date. For all orders. add 
1.5% of the total order for shipping - 
we will adjust the difference. 

PHD is a division of: DATEK Systems. 
Inc.. 4786 Lee Highway, Arlington, VA 
22207 (703) 243 -3770 

North Star Computers 
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Important New Salary Data 
If You Are A Full -Time Programmer, 

Software Analyst, or Systems Designer 

Is Your Income 
Keeping Pace With the 

Computer Salary Boom? 
To find out, 
call today for 
our new 1981 
Computer 
Salary 
Survey... 
It's FREE! 
Salaries of computer pro- 
fessionals have risen this 
year by as much as 20 %. Is 
yours keeping pace? How 
does your current salary 
compare with those of other 
professionals at your level 
of responsibility and expe- 
rience? Is your income 
growth keeping up with 
inflation? Are you making 
as much money as you 
should be -or could be? Is 
your career heading in the 
right direction? 
Now you can easily find out, 
simply by calling Source 

Edp and asking for your 
copy of our just -released, 
1981 Computer Salary 
Survey and Career Planning 
Guide. Its yours. free! 
National salary averages 
for 1981 are shown for 
each of 48 categories in- 
cluding programming. soft- 
ware, systems design, data 
communications, mini/ 
micro systems, data base, 
EDP auditing, computer 
marketing, management and 
many others -at various 
levels of experience. 

The Survey also defines 
each level of responsibility, 
shows you how to establish 
career goals, develop a plan 
of action, evaluate your 
progress, take corrective 
action when necessary and 
in general, keep your career 
growth on the best possible 
course. 

This is a career tool every 
computer professional 
should have, especially if 
you have most of your 
career ahead of you. 

The 1981 Computer Salary 
Suivey and Career Planning 
Guide has been compiled 
by Source Edp, North 
America's largest recruiting 
firm devoted exclusively to 
the computer profession. 
Since 1966, our annual 
Survey has helped thou- 
sands of computer profes- 
sionals make the best deci- 
sions for their future. And 
now, at the threshold of 
sweeping changes in the 
industry, this new Survey 
can be of particular im- 
portance to you. 

Call for your free copy of 
the 1981 edition today -in 
strict confidence, and with 
no obligation whatsoever to 
use our services. 

North America s largest recruiting firm 
devoted exclusively to the computer 
professional Client organizations assume 
our charges 

Offices nationwide. 
Consult the telephone white pages. 

111fifififif>fifififififafififififirnfififififi111111111flfifi111111fi111fif>fififiNI 

Circle 179 on inquiry card. 

For Your FREE 1981 
Computer Salary Survey, 
Call Mike Parr Today. 
Our Toll -Free Number is 
1- 800 -821 -7700, Ext. 330 
(Missouri residents, please call 
1- 800 - 892 -7655, Ext. 330) 

If unable to call, write 
Source Edp, Department Bi 
Suite 1100 
100 South Wacker Drive 
Chicago, Illinois 60606 

(When writing. please be sure to indicate 
home address and current position tale 1 
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Listing I continued: 
11ER 
11ED 
11EF 

27 
81 

27 

43 
32 
0E 

11F1 81 13 

1 1 F 3 27 O A 

11FS 20 S? 
11F7 RD 56 AddrFrm 
11F9 97 79 

11FR 80 52 

I1FD 97 7A 

11FF RD 4E VerChk 
1201 8D 4C 

1203 DE 63 Verify 
1205 DF 75 
1207 8D 46 

1209 97 65 
1208 81) 42 

120D 97 66 

120F C6 01 

1211 DE 65 

1213 9C 75 

1215 27 01 

1217 50 
1218 96 5? SkpCrt 
121A 84 12 
121C 27 uE 

121E 5D 

121F 26 A7 
1?21 96 50 
1223 81 3? 

1225 27 P1 

1227 5'1 

* RecdAck; 
1228 D7 63 Set'lAck 
122A 20 9E Fin3 

bea DataFrm 
cmp a a2 check for eck frame 
neg VerChk 
cmp a lY'3 check for Hack frame 
beg VerChk 
bra Err"Jack had frame 
hsr GetByte get upper addr byte 
eta a Address 
bar GetByte get lower addr byte 
sta a Address +1 
hsr Get Hyte get dle 
bsr Get hot e get et 
1dx ChkSum save the checksum 
atx SaveSum 
bar GetByte get upper checksum 
sta a aecdChk 
hsr Getbyte get lower checksum 
sta e RecdChk +l 
ida b al 1 s> Ack 
ldx RecdChk 
cPx SaveSum 
bea SkpCrt 
neg h 

Ida a 

and a 

heo 
tat b 
hei 
Ida e 

cep a 

beg 
neo h -1 => recd Neck 

t1 e> nop, 1 s> recd Ack, -1 s> recd Neck 

SaveOoc 
e2 
SendAck 

Setl7Ack 
SaveOpc 
m'2 
Set RAc k 

-1 a> Neck 
get opcode 
ignore bit N 

error -> recd Neck 
get opcode 
check for recd ACE 

sta h RecdAck 
bra Linelnput Listing I continued on page 284 

Combine accurate flight characteristics with the best in animation graphics 
and you'll have SubLOGIC's 

A2-FSI Flight Simulator 
for the Apple II on cassette ,.disk' 

SubLOGIC's A2 -FS1 is the smooth, realistic 
simulator that gives you a real -time, 3 -D, 
out -of- the -cockpit view of flight. 
Thanks to fast animation and accurate repre- 
sentation of flight, the non -pilot can now learn 
basic flight control, including take -offs and 
landings! And experienced pilots will recog- 
nize how thoroughly they can explore the 
aircraft's characteristics. 
Once you've acquired flight proficiency, 
you can engage in the exciting British Ace 
3 -D Aerial Battle Game included in the 
package. Destroy the enemy's fuel depot 
while evading enemy fighters. 
Computer and aviation experts call the 
A2-FS1 a marvel of modern technology. 
You'll simply call it fantastic! 

Special Features: 

3 frame -per -second flicker free animation 
Keyboard or joystick input 

on cassette, usable on all 
systems (16Kmemory requred) 

on disk, usable on DOS 3.2. 
DOS 3.3, or Language System 
(32K memory required) 

See your dealer or order direct. For 
direct order, include $1.25 and specify 
UPS or first class mail. Illinois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

Present cassette users may 
send back their cassette (but not the manual), 
along with $10 (first class shipping included), 
and receive the disk version. 

blOGIC 
Communications Corp. 
Box V, Savoy, IL 61874 
(217) 359 -8482 
Telex: 206995 
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Pascal 
from beginning to... 
The BYTE Book of Pascal 
Edited by Blaise W. Liffick 

This newly reprinted edition, compiled from articles, language forums, and letters 
from BYTE Magazine, provides a comprehensive introduction to Pascal. In addi- 
tion this book contains important software, including two versions of a Pascal 
compiler -one written in BASIC and the other in 8080 assembly language; a 

p -code interpreter written in both Pascal and 8080 assembly languages; a 

chess playing program; and an APL interpreter written in Pascal. $25.00 
Hardcover pp. 342 ISBN 0 -07- 037823 -1 

1,7 

Beginner's Guide for the UCSD Pascal System 

Now in its 3rd printing, written by the originator of the UCSD Pascal System, this highly infor- 
mative book is an orientation guide to the UCSD Pascal System. For the novice, this book 

steps through the System, bringing the user to a sophisticated level of expertise. For the ex- 

5, 4j perienced, the guide is an invaluable reference tool for creating advanced applications. The 
UCSD Pascal Software Systems, available from SofTech Microsystems Inc, 9494 Black 

Mountain Road, San Diego CA 92126, is a complete, general -purpose software package 
for users of microcomputers and minicomputers. The package offers several in- 

teresting features including: 
Programs which may be run without alteration on the General Automation or DEC 

PDP -1 1 minicomputers, or on an 8080, 8085, Z80, 
arc 6502, 6800, or 9900 based microcomputers. 

i'0,°' 

II. 

i'A Ease of use on a small, single -user computer with 
\ Toll Free # 1- 800 -258 -5420 7,1^ display screen and one or more floppy disk drives. A powerful Pascal compiler which supports in- 

Please send teractive applications, strings, direct access disks, 
copies of The BYTE Book of Pascal and separately compiled modules. 
copies of Beginner's Guide for the UCSD Pascal System A complete collection of development software: 

operating system, file handler, screen oriented text 
Name Title Company editor, link editor, etc. 

$11.95 
ISBN 0- 07- 006745 -7 

Street City State /Province Code 

,. ......end HIE 

Check enclosed in the amount of $ 

Bill Visa CI Bill Master Charge 
Card No. Exp. Date 
Add 75e per book to cover postage and handling. 

PA 70 Main Street, Peterborough, NH 03458 
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Listing I continued: 
122C D7 6C SendAck sta b XmitAck 

e XmltAckt 2 :) nop, 1 a> xmit Ack, -1 :) xmit Nack 

122E 20 9A bra LineInput 
1230 8D 1D DataFrm bsr GetByte 

1232 81 90 cmp a adle check for doubled die 

1234 27 09 beo ChkDbie 
1236 DE 79 OkDble ldx Address 

1238 A7 00 sta a x store byte 

123A 08 inx 

123B DF 79 eta Address 

123D 20 F1 bra DataFrm 
123F 8D 0E ChkDhle bsr Get3yte throw away first ele 

1241 81 90 cmp a adle 

1243 27 F1 ben OkDble 
1245 81 83 cmo a aetx check for frame end 

1247 27 HA beo Verify frame error 

1249 86 FF F_rrNeck Ida a u -1 send Nack event 

1248 97 6C sta a XmltAck 
124D 20 DR bra Fin; 

a Exit routine which saves the return address, 
* updates the checksum, and does rti 

124F 30 Cetßyte tax 

1250 EF ß0 Ids x aet entry point 
1252 DF 51 stx AciaState save return aadess 
1254 31 ins 

1255 31 ins get off stack 
1256 9H 64 add a ChkSumal 
1258 24 03 hcc Skp'Joper 

125A 7C 0963 inc ChkSum 
125D 97 64 SkpLlpner sta a ChkSum +1 
125F 38 rti return 

1260 90 AckFrm Ich dle,stx,'2,dle,etx,1044 
1261 87 

1262 32 

1263 90 

1264 83 

1265 P1 

1266 44 

1267 90 NackFrm fch dle,stx,'3,dle,etx,1,$45 
1268 82 

1269 33 

126A 90 

126B 83 

126C 01 

126D 45 

126E 20 Errorhsd fcc / Failed/ 
126F 46 

1270 61 

1271 69 
1272 6C 

1273 
1274 
1275 
1276 
1277 
1278 
1279 
127A 
1278 
127C 
127D 
127E 
127F 
1280 
1281 
1282 
1283 
1284 
1285 
1286 

65 
64 
OD CRLF fcb 5d,3a,0 
0A 
00 

20 SrcTxt fcc / St / 

53 
3A 
29 
00 Ich P 

20 OestTxt fcc / DS / 

44 

3A 

20 
001 fcb 0 

20 BCntTxt fcc / at / 

23 
3A 

29 
P0 fcb 

end 
R 
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PRODUCTIVITY 
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If you plan, make, use, or buy computer 
systems or services, you can't afford to miss 
the upcoming National Computer Confer- 
ence, McCormick Place, Chicago, May 4-7. 

The theme of this year's conference is 
"Keys to Productivity ", how to use computers 
and computer services to help increase output 
and control costs. 

Come see the latest in new equipment and 
money -saving techniques at over 300 exhibits. 
'Iàke your pick of over 100 technical sessions 
and 21 Professional Development Seminars. 
Enjoy the Personal Computing Festival, now 
a part of the main conference. 

Circle 182 on inquiry card. 

J RESET RESET NMI 
DFl 1111111011111111 

Ii1111N111111 

CLEAR 

TN. 

TAB 

I 

NOME 

Save time. Save money. Pre- register now 
for the most dynamic NCC ever. You can: 

Avoid long registration lines 
Save $15 on the full 4 -day program 
Secure preferential housing and 
discount travel. 

For Conference Information, call or write 
National Computer Conference c/o AFIPS, 
P.O. Box 9658, 1815 N. Lynn Street, 
Arlington, VA 22209, (703) 558 -3610. 

For discount air fares, airline reserva- 
tions, hotel and show information, 
or to pre- register, call toll-free 
(800) 556 -6882. 
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Z8000 
MICRO PRICE for MINI POWER 

MICRO -MINI'" matches Series 1 by IBM 
DELIVERING CURRENT ORDERS 

You cannot buy a more powerful micro: 
Power: 1 to 32 independent users 
Memory: directly addresses to 16 Meg! 
Mapping: efficient memory management 
Disk: 2M to more than 250M 
Speed: throughput 10 times Z80 
Files: simultaneous access 
Communication: inter -user via terminals 
Security: all files password protected 
Options: expandable in the field 
Bus: Intel Multibus" compatible 
Languages: Pascal, BASIC, COBOL, FORTRAN 

SYSTEM I $3509 
Z8001 CPU board with on -board ROM monitor 
32K dynamic RAM 
I/O board: 8 serial ports 
Back plane: 15- slots, Multibus' compatible 
Case: switching power, fans, cage, fixtures 
SYSTEM II $6659 
Z8001 CPU with memory management circuitry 
64K dynamic RAM 
I/O board: 8 serial ports 
FDC board: for 4 floppies, sgl /dbl density 
ZMOS: multi- user /- tasking operating system 
Back plane: 15- slots, Multibus' compatible 
Case: switching power, fans, cage, fixtures 
Disks: dual floppies (ss: sgl /dbl density) 
CRT: Dialogue 80' interactive /edit terminal 
Call for further system specifications. 

AMPEX Dialogue 80'" 
Dialogue 80'" fully- featured video terminal: 

Full ASCII with numeric and edit keypads 
Elegant case with detachable keyboard 
Display 24 lines with 25th status line 
20 user programmable function keys 
2 pages display memory (4 optional) 
11 graphics and 21 control codes 
10 modes including block, protect, program 
Transparent mode displays control codes 

Dialogue 80'" $1045 
Dialogue 80" with phone coupler 1194 
Applications: word processing, data entry, interac- 
tive programming, data base inquiry/response/ 
update, transaction processing, whether on -site 
or remote. For our system or for yours, this inter- 
active terminal is the perfect match. 

Prices: Prepaid or Purchase Order Net 10. 
Prices subject to change without notice. 
Warranty: 120 day minimum on all systems. 
Interfacing cables free with all systems. 
10% down fixes price, guarantees priority. 
MasterCard and VISA cards accepted. 

(312) 684-3183 

M COMPUTE)Ç 
MICROCOMPUTER SYSTEMS 

5710 Drexel, Chicago, IL 60637 
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Text continued from page 268: 

put from the serial line; it detects 
frames, parses them, and performs 
the appropriate action. The state of 
the receive program is saved 
whenever calls to GETBYTE are 
made. (It is conceptually easier to im- 
agine that a call to GETBYTE results 
in a wait followed by a return with 
the next input byte from the line. 
Actually, a call to GETBYTE results 
in the storing of the return address 
in ACIASTATE and the execution of 
a return from interrupt instruction. 
The next line input interrupt then 
causes a branch to the address in 
ACIASTATE, which reenters the 
receive routine at the right place to 
process the next incoming byte.) 

Incoming bytes are first checked se- 
quentially for the presence of DLE 
bytes. If a byte is not a DLE, it is 
printed on the local terminal. Other- 
wise, the DLE signals the beginning of 
a frame, and the STX and opcode 
bytes are received and checked. 

An opcode of hexadecimal 30 im- 
plies that the next 2 bytes are to be 
stored in ADDRESS, high -order byte 
first. The checksum is then tested. If it 
is correct, the XMITACK flag is set to 
1; otherwise, the XMITACK is set to 
-1. The send module will eventually 
notice this work request and issue 
either an ACK or a NAK frame. 

An opcode of hexadecimal 31 im- 
plies a data frame. Since the start ad- 
dress has already been verified in the 
address frame, data bytes are stored 
in their proper memory locations as 
they arrive. When a DLE DLE is 
detected, only one DLE is stored. If, 
however, a DLE ETX is detected 
(denoting an end of frame), the 
checksum is verified and and 
XMITACK flag is set accordingly. 

An opcode of hexadecimal 32 im- 
plies receipt of an ACK frame, and an 
opcode of hexadecimal 33 implies 
receipt of a NAK frame. Both are 
verified for accuracy by comparing 
the computed checksum to the re- 
ceived checksum, and the RECDACK 
flag is set accordingly. This informs 
the send module whether the next ad- 
dress or data frame may or may not 
be sent. 

At the end of each frame, control 
returns to the beginning of the receive 
program so that the next frame (or 
stream of keyboard characters) may 
be properly interpreted. 

Debugging 
Debugging is best accomplished if 

the code can be separated into 
modules that can be tested in- 
dependently. As indicated earlier, 
there are three major modules: the 
command interpreter, the send 
routine, and the receive routine. I 

have found the following order to be 
the easiest way to debug the program 
routines: 

the transparent mode routine 
the receive routine 
the command interpreter 
the send routine 

The computer was connected to 
itself, as described earlier, for testing 
purposes; this was done by connect- 
ing the transmit line of the send 
routine to the receive line of the 
receive routine. In this way, I was 
able to confine bugs to only one 
machine. 

Proper operation of the transparent 
mode code is verified by the double 
echo on the terminal. Each character 
typed in is echoed on the console 
from the send routine. The character 
is then sent on the line, where it is 
received by the receive routine and 
again typed on the same console. 
When two separate computers are 
connected, of course, only one 
character is typed on each console. 

The receive routine can be de- 
bugged independently by keying in 
protocol frames on the keyboard and 
observing what the receiver does with 
them. Normally, the DLE, STX, and 
ETX characters are defined with the 
high -order bit on, which precludes 
their generation by the keyboard. 
(This is to ensure that keyboards can- 
not accidentally send a protocol 
frame.) During debugging, however, 
the value of the DLE, STX, and ETX 
bytes can be changed to keyboard - 
generated characters, thereby allow- 
ing frame synthesis through the 
keyboard for debugging purposes 
only. 

The send routine must be disabled 
during this stage of debugging by 
changing the BNE INZADOR at 
hexadecimal location 1045 to BRA 
XMITLOOP. This ensures that the 
XMITACK flag from the receive 
module does not cause an ACK or 
NAK to be sent, thus clearing the 
flag. 

First, an acknowledge frame is 



FREE EASY 
....that's our new catalog, filled with super buys on 

computers, peripherals, accessories and supplies. It's 
free and it makes buying easy for you. Just ask for it! 

APPLE ACCESSORIES 
Sanyo Monitor9" B/W $169. 
NEC Monitor 12" GN 229. 
LOBO Disk II /Contoller DOS 3.3 499, 
LOBO Disk II 399. 
SUPERTERM 80 Col. Card 1329. 
Z80 Soft Card 295. 
H.S. Serial Card 179. 
COMM. Card 179. 
CLOCK Calendar Card 225. 
ROM Plus Card /KB Filter 175. 
HAYES Micromodem 319. 
SUPERTalker 249. 
PARALLEL Printer Card 149. 

SOFTWARE 
VISICALC 119.00 
DESKTOP Plan II 169.00 
PERS Filing Syst 80.00 
ADDRESS Book 40.00 
SUPER Text II 125.00 
CCA Data Mgmt 85.00 

MODEMS 
UDS 103 LP, direct $169.00 
NOVATION CAT, acoustic 159.00 

D -CAT, direct 169.00 
LEXICON DC -11, acoustic 147.00 
HAYES Micromodem, S100 349.00 

S100 CORNER 
Boards Xitan ZPU (Z80) S 129. 

SMB-2 I/O 199. 
D -16K Dynamic 129. 
D -32K Dynamic 199. 

Mainframes Xitan 8 Slot S 199. 
CCS 12 Slot 349. 
NNC 19 Slot 590. 

Computers NNC System 80 -IMB $3,995. 
NNC System 80W -8.4MB 6 995. 

Z-80 SOFTWARE 

8K Basic 
Super Basic 

Cassette 

550. 
S95. 

Disk 

5 99. 
Disk Basic $159. 
ZAPPLE Text Ed. 535. $69. 
Z -Tel Text Ed. $50. 
Text Output Proc $50. 
Macro Assembler $50. s69. 
Z -Bug 589. 
Micro Z -BUG s69. 
LINKER $69. 
Fortran IV $249. 
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PRINTER SALE 

DIABLO 630 RO 
30 cps letter quality, plastic or metal Daisy wheel 
List $2,711.00 $2,395.00 

TYPRINTER 221 Word Processing 
W /KEYBOARD 

20 cps computer printer and typewriter in one. 
Non valatile memory up to 16K. Auto error 
correction. 10, 12 and 15 pitch letter quality 
characters. Proportional spacing works with 
most word processing software. 
List $2,850.00 $2,450.00 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete with micro processor controller and 
power supply. Standard serial, parallel and IEEE 
versions available. 
List $599.00 $539.00 

PRINT ELEMENTS 
NEC Thimbles 516.00 
Plastic Daisy Wheels 

for Qum e, Diablo, Starwriter 600 
Metal Daisy Wheels 56.00 
IBM Selectric Elements 17.00 

RIBBONS 
NEC 571.00 /Doz. 
QUME 54.00 /Doz. 
DIABLO 54.00 /Doz. 
ANADEX 144.00/6 ea. 
ANACOM/QUANTEX 192.00 /Doz 
TI /DEC/TTY 50.00 /Doz. 

MAGNETIC MEDIA 
Premium Quality At Bargain Prices 

51/4r Diskettes, all Formats, 
100% Certified with hub rings, box of 10 
Single sided, single density $22.50 
Single sided, double density 24.50 
Double sided, double density 32.50 

8" DISKETTES, ALL FORMATS 
100% CERTIFIED 

Single sided, single density $26.00 
SSSD Error Free 27.00 
Single sided, double density 34.50 
Double sided, double density 40.00 

3M DATA CARTRIDGES, 1 /4" 
Regular 518.15 /ea. 
Regular Error Free 20.65 
Mini 15.25 

DIGITAL PHILLIPS CASSETTES, 1/4" 
For Most Systems $3.60 

MPI 88 G Matrix 
High resolution dot -addressable graphics for 
Apple. Enhanced "correspondence quality" 
printing. Tractor and Friction feed. Serial and 
Parallel Input 100 cps Bidirectional printing, 80, 
96, and 132 column widths! 
List $799.00 $599.00 

ANADEX DP 9500/9501 
200 cps Matrix, high density dot addressable 
graphics serial and parallel input, up to 2K 
buffer! 
List $1,650.00 $1,395.00 

TI 820, RO Full ASCII 
150 cps Matrix, wide carriage, data processing 
workhorse. 
List $1,995 $1,695.00 

ANACOM 150 
Heavy duty 150 cps Matrix 15" carriage low 
cost rep_ lacement for TI 820. 
List $1,350.00 $1,095.00 

QUANTEX 6000 MATRIX 
Heavy duty 150 cps 15" carriage. 

List $1,495.00 51,195.00 

NEC - SPIN WRITER 
55 cps Bidirectional, letter quality 

5510 RO List $3,055.00 5595.00 

C. ITOH - STARWRITER RO 
25 cps Low cost Daisy Wheel 

List $ 1,895 S1,695.00 

QUME SPRINT 5/45 RO 
45 cps Daisy Wheel, High Qual(ty 

List $3,137.00 $2,595.00 - it it MI MEN ----- imme 
1 TO PLACE YOUR ORDER CALL: 1 

TELEPHONE TELEX 
(714) 744 -7314 697120 , 

1 or write to: 

PALOMAR 
I Computer Products 

910 -105 W. San Marcos Blvd., San Marcos. CA 920691 
TERMS OF SALE: Cash, check, money order, bank wire transfer, II credit card or purchase orders from qualified firms and Ill 
institutions. Please include telephone number with order and 
expiration date on credit card orders. California residents add 6 %, 
sales tax. Advertised prices are for prepaid orders F.O.B. shipping, 

II point. Add 3% for shipping in U.S. Pricing and availability subject to 
N change without notice. U 

i_ =EOM MMiii 1MM iii --fl 
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G 

You can buy at wholesale 
prices through a commercial 
buying firm and save more 
than buying mail order. The fee 
is one quarter of what they 
save you off list - an incentive 
for them to save you more. 
Minimum fee of $75. J 

QP 04 

COMPUTERS 
Whse. Fee 

Alpha Micro 10MEG $11,204 $1,243 
Altos 8000 -2 3,150 358 
Altos 8000 -5 4,193 449 
Archives 64K 0D 4,450 512 
Cromemco System 3 5,357 659 
Cromemco System 2 w/128K 4,345 535 
Dynabyte 5400 -A2 641L 1 MEG 5,132 641 
Dynabyte 5400 -B2 64K 2 MEG 5,929 691 
Dynabyte DB811 64K 2,278 280 
Superbrain 64K OD 2,250 261 

CRT'S 
ADDS R20 550 111 
DEC VT 100 1,305 130 
Hazeltine 1500 795 107 
IBM 3101 Model 10 1,140 60 
Lear Siegler ADM 3A+ 710 58 
Leedex 13" Color Monitor 350 25 
NEC 12" Monitor 190 18 
Televideo TVI 920C 670 80 
Visual 200 765 107 

PRINTERS 
Anadex 9501 1,150 125 
Centronics 737 650 86 
Diablo 1650 RIO 2,195 400 
DIP 82 499 49 
Epson MX80 450 45 
IDS Paper Tiger 460 G 1,020 94 
NEC 5510 w /Tractor 2,360 164 
Oume 5/45 RO 2,035 215 
TI 810 Basic 1,355 135 

SOFTWARE 
Word Star 223 68 
Magic Wand 200 50 
Spell Guard Call 
Pearl Ill 350 88 

NOTE 

Access to over 500 software 
and hardware manufacturers. 
Call for other prices! 

The Purchasing Agent Q. - 1635 School Street, Suite 101 
Moraga, CA 94556 
(415) 376.9020 
International Telex 470851 

Pces subject to change without notice. 
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keyed in to test the receive routine's 
response. The RECDACK byte, as a 
result, should be set to a value of +1. 
Next, a NAK frame is keyed, which 
should get the RECDACK byte to 
-1. If these received frames do not 
result in the proper setting of the 
flags, then either the receive routine is 
faulty, or the frame was keyed in- 
correctly. 

After a proper address frame is 
typed, the XMITACK flag should be 
set to 1; otherwise, it should be set to 
- 1. Also, a proper address frame 
should put the address types in the 
2 -byte variable ADDRESS. 

Finally, frames of varying length 
and content should be typed in, and 
memory should be checked to ensure 
that the data has been properly 
stored. Of course, the keyboard can- 
not generate bytes with the high - 
order bit on, but this should not 
affect the debugging process. A 
proper data frame should set the 
XMITACK flag to 1, while a bad 
frame should set it to -1. 

The command interpreter is de- 
bugged next by typing a control -F 
character and noticing that an "S:" is 
typed on the console. Typing in four 
hexadecimal characters and a carriage 
return should result in a "D:" being 
typed on the console. The command 
interpreter checks for valid hexa- 
decimal characters, which in this im- 
plementation are lowercase "0" thru 
"9" and "a" thru "f." Either typing in 
a bad character, or typing more than 
five characters, results in the ringing 
of the terminal's bell. 

After the destination address is 
keyed, a " #:" should be typed on the 
console. When the byte count and a 
carriage return are typed, the user 
should cause system reset and go to 
the computer's monitor program (in 
my case, a Motorola MIKBUG). 
Locations SRCADDR, DESTADDR, 
and BYTECNT should contain the 
proper values of the three parameters 
just typed in. Also, the XMITFILE 
flag should be nonzero. If any of the 
above information is not correct, the 
command interpreter has errors and 
must be debugged. 

The debugging of the send routine 
is the last and most difficult task. The 
patch introduced to disable the send 
routine must be deleted and the 
original code restored. The command 
interpreter is then used to set up the 
addresses and a byte count; a carriage 
return is struck to initiate the send 

routine. Normally, the send routine 
will send out an address frame and 
wait for the RECVDACK flag to in- 
dicate proper receipt of the frame. It 
will then send a data frame and again 
wait for the RECVDACK flag. Since 
the transmit line is connected to the 
receive line during these tests, a more 
complicated interaction occurs. 

The interaction is as follows -the 
sender issues an address frame and 
the receiver, in turn, sets the 
XMITACK flag. The sender sees the 
XMITACK and sends an ACK frame, 
and the receiver receives the ACK 
and sets the RECVDACK flag. The 
sender, noticing the RECVDACK 
flag, sends a data frame. Errors result 
in up to three retransmissions before 
the file transfer is aborted and the 
computer returns to transparent 
mode. This sequence of events can be 
verified by disabling various portions 
of code and watching the flags change 
using a debugging routine (there is 
usually one in the computer's monitor 
program). 

Once the software routines have 
been independently debugged as 
described above, there should be few 
problems when a final test is made 
with two computers linked by a serial 
line. 

Final Notes 
Reliable data transmission between 

two computers over a noisy channel 
is a primary concern of communica- 
tion engineers, who have developed a 
spectrum of elaborate protocols to 
ensure that errors are detected and 
corrected. The simple data link 
described here is not overly robust. 
For example, the computer will "hang 
up" waiting for a valid response when 
an ACK or a NAK is received in error 
and discarded. One solution is to in- 
clude a timeout interrupt that causes 
the send routine to retransmit its data 
if an ACK or NAK is not received 
within a certain period of time. 
Although the routines shown here 
were written with simplicity and 
minimal software in mind, the reader 
is encouraged to add this feature. 

The protocol presented here is 
computer independent and could just 
as well be implemented in the 
machine language of any 
microprocessor. As long as there is 
agreement on the electrical interface 
and on the data -transfer protocol, a 
computer can pass data of any kind 
to any other computer. 



MEMOREX 
SUPERB QUALITY AT 
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Three -Dimensional Computer 
Graphics, Part 2 

Franklin C Crow 
Department of Computer 
and Information Service 
Ohio State University 

2036 Neil Ave Mall 
Columbus OH 43210 

Last month, in Part 1, we examined for any other raster display. area of three -dimensional graphics 
almost every algorithm needed to As designers continue to simplify software will be the next to receive 
display three -dimensional line draw- the use of personal computers, the significant attention. 
ings that represent solid objects 
modeled by polygons. I attempted to 
keep the procedures concise, at the Listing 1: Complete UCSD Pascal three- dimensional graphics program that incorporates 

occasional sacrifice of clarity or effi- the ideas and procedures put forth in Part 1 (see March 1981 BYTE, page 54). 

ciency. Program HideLine: 
Listing 1 contains a complete 

° "'t Dots = 19; Pascal p ro ram that incorporates the ücisDawn 47: 

individual graphics procedures MaxPts = 200; 

presented in Part 1. I have used this MaxVtx = 00 
P Max = 800; 

program with the Heath /Zenith H -19 MaxSides = 8; (* maximum sides on a polygon *) 

video terminal (which has limited t.ypa counter = 0.. MaxVt.x; 

semigraphics) and the UCSD (Univer- Point = record X. Y, Z : -real end; 
Vertex = 0 . MaxPts; 

sity of California, San Diego) Pascal Polygon record NumVtx : Vertex; Start : counter; end; 

system. I have also used it (very LrnePc.ly = array C1.. MaxSides] of Point; 

satisfactorily) with a 500 -line raster Polygons array C1.. MaxPols7 of Polygon; (* original polygons *) 

graphics display and a Pascal inter- Vertices : array El..MaxVtx] of Vertex; (* original vertices *) 

OutPolys : array [i..MaxPo1s7 of Polygon; (* displayed polygons *) 
preter running under the UNIX OutVt.ces : array El.. MaxVtx] of Point; (* displayed points *) 

operating system on a DEC (Digital EyeSpace : Matrix; (* eye space transform *) 
Window : OnePoly; (* display window *) 

Equipment Corporation) VAX EyePt.,Cntrlr.t : Point; (* eyepoint and center of interest *) 

11/780 computer. ôcreenScale,ScreenCtr : Point; 
;ccreenX, ScreenY : real; 

The program includes facilities for Screen packed array (0.. DotsAcross,0.. DotsDown] of boolear. 

all of the basic functions necessary for NumPols, NumVt ces, NumPts, Wi ndowSize. I : counter; 
ry Numüisplay,NumVtxOut : counter; 

three -dimensional representation: l:rndChar : char: 
FileName : string; 
Done . bool ear.; 

acquisition of machine -readable 
data 

transformation to the proper 
perspective 

scaling 

elimination of hidden lines and 
faces 

In presenting this program, I have 
assumed that your display system can 
draw lines, as most systems that are 
capable of full graphics provide ap- 
propriate software. However, scan - 
conversion software is included to 
support the Heath /Zenith H -19 video 
terminal, and the routines Moveto 
and Drawto can be easily modified 
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ta -r + + + + + + + + + + + ++ G'etPlanes + ++ + + ++ + + + + ++ + + + + + + + + + ++ + ++ *) 

procedure GetPlanes( var Poly : OnePoly; NumPts : counter ); 

var 1,LstI 
. counter; 

TmpPoly 0neIoly: 

b.gtr, (* compute plane equation coefficients for polygon edges *) 
LstI := NumPts: 
for I: =1 to NumPts do 

begin 
with PolyLI] do 

begin 
lmpPolyCI]. X := Y * Poly[LstI]. Z - 7 * F'olyLLstl]. Y; 

TmpPolyCI].Y := Z * PolyCLsti].X - X * PolyCLstIl.Z; 
lmpPolyLl]. Z := X * PolyLL_StI]. Y - Y * PolylLstl]. X; 
end; 

LstI := I: 

end; (* for loop *) 
for I: =1 to NumPts do (* copy back to input *) 

with Trr.pPoly[l] do 
begin PolyCI]. X: =X; PolyCI]. V: -Y; PolyLl]. 7:=/; eroi; 

end; (* GetPlane *) 

(* + + + + + + + + ++ + + + + + + + ++ ( ;etScreen$cele + *r 

procedure GetscreenScale; (* get window to scree,. sc.ile factor *: 
var I : counter: 

Listing 1 continued on page 292 



AUTOMATED 
EQUIPMENT 

`" INCORPORATED 

Call Toll -Free for latest low prices! 
1-800-854-7635 Outside CA 

714-963-1414 Inside CA 
1- 800 -854.7635 Outside Cont. USA 

Prices change daily to meet competition. 
18430 Ward, Fountain Valley, CA 92708 

TERMINALS 

TELEVIDEO 912 B $665 
TELEVIDEO 912 C 665 
TELEVIDEO 920 B 945 
TELEVIDEO 920 C 715 
SOROC 10 -120 675 
ZENITH A -19 735 
HAZELTINE 1500 850 
TELEVIDEO 950 CALL rr 

VIP's customarily need top quality and 
service within stringent budgetary limits. 
naturally. they call A.E.I. 

Item: A.E.I. tests virtually every' item 
sold. before shipping. 

Item: A.E.I. initializes every piece of soft- 
ware. and makes a copy. If you have a 
problem. A.E.I. can check to locate the 
problem by using the in-house duplicate. 
saving you time 

Item: A.E.I. has in -house expetise on 
every item offered. 

Item: A.E.I. prices are competitive with 
the lowest. no- service. no in -house exper- 
tise dealer. 

40% OF ALL A.E.I. SALES ARE TO 
PUBLIC AND SEMI -PUBLIC INSTITU- 
TIONS. 

A partial list" of A.E.I. customers who 
purchased during the last quarter of 1980 
includes: University of Nebraska, Univer- 

NORTHSTAR 

HRZ-1D-32K $1975 
HRZ -2D -32K 2270 
HRZ -10 -32 K 2240 
HRZ -20 -32K 2650 
ADDITIONAL 16K RAM 365 
ADDITIONAL 32K RAM 475 
HARD DISK SYSTEM 3900 
SPECIAL MEMORY CONFIGURATIONS 
AVAILABLE. INCLUDING SYSTEMS GROUP 

PRINTERS 

NEC 5510 (TRACT , RIB., THIM) ... $2540 
NEC 5515 (TRACT., RIB., THIM) 2600 
NEC 5520 (TRACT.. RIB.. THIM) 2900 
NEC 5530 (TRACT. RIB.. THIM) 2540 
MALIBU 1800 
TI -810 1495 
TI -820 1625 
EPSON MX 80 CALL 
EPSON MX 70 CALL 
ANADEX DP- 9500/9501 CALL 

VIP's Call A.E.I. 
II 

11frJ 1. 1Ir11>~,11111. 

Airs ,b111. 
011114Y-1.9,1, 

-_ 

S.S.M. KIT ASM 

CB2 Z80 CPU $200 $265 
VB1C VIDEO 140 190 
VB2 VIDEO 155 210 
VB3 VIDEO 375 440 
104 INTERFACE 165 225 
SB1 SYNTHESIZER 195 270 

MEASUREMENT SYSTEMS MEMORY 
DM3200 32K 4MHZ 480 
DM6400 64K 4MHZ 595 
DMB320032K 4MHZ BANK SELECT 630 
DMB640064K 4MHZ BANK SELECT 745 

DYNABYTE SYSTEMS ALSO 
AVAILABLE -CALL FOR THE 
EXCITING NEWS ABOUT NEW 
COMPETITIVE PRICING! 

sity of Virginia, U.S. Dept. of Interior, Uni- 
versity of Kentucky. University of Cali- 
fornia, Massachusetts Institute of Tech- 
nology, U.S. Air Force, Naval Air Develop- 
ment Center, Brown University, University 
of Oregon, University of Utah. Ohio State 
University. University of Southern Cali- 
fornia, California State Dept. of Water 
Resources. University of Michigan, and 
Princeton University. 

In the private sector. an equal number of 
major national organizations purchased 
during the same period. 

You can call A.E.I. too! 

'With our normal fast shipping. we have time to lest 
expedited shipment may preclude testing 

"A. E. I. does not w,sh to imply that any of these fine 
organaahons endorse A. E. I , merely that A E *proud 
to have them as customers 

MISCELLANEOUS 

NEC THIMBLES $16 
NEC RIBBONS 7 

RS2332 CABLE 5' 20 
RS 232 CABLE 10" 25 
LEDEX MONITOR 145 
NOVATION CAT 145 

WE WILL TRY TO BEAT ANY 
ADVERTISED PRICE. 

TERMS: All prices listed are cash discounted 
and subject to change. COD's are 2°/o 

additional. Universities and well -rated 
firms Net -10. 

SHIPPING: ADDITIONAL IN ALL CASES. 

TECHNICAL ASSISTANCE: 
WE TRY TO HELP INTERFACE AND 
TROUBLESHOOT -CALL (714) 963 -1414. 

Open Monday- Friday, 8:00 a.m. -5:00 p.m. 

Dealer Inquiries Invited. 

MORROW 

DECISION 1 BASIC $1550 
DISCUS -1 2 DRIVE 1550 
DISCUS 2D 1 DRIVE 935 
DISCUS 2D 2 DRIVE 1550 
DISCUS 2 +2 1 DRIVE 1250 
DISCUS 2 +2 2 DRIVE 2190 
DISC JOCKEY 2D 350 
DISCUS M26 HARD DISC 3925 
ADDITIONAL HARD DISC 3685 
DISCUS M10 2990 

DISCS -BOX OF 10 

SOFTWARE GRAHAM -DORIAN VERBATUM 5''+ 1 SIDE .... $27 
WORDSTAR $320 JOB COSTING $700 VERBATUM 5''. 2 SIDE 45 
MAILMERGE 100 INVENTORY 475 VERBATUM 8 1 SIDE 35 
DATA STA R 250 CASH REG 475 VERBATUM 8 2 SIDE 55 
N.S. PASCAL 295 APARTMENT 475 OTHERS CALL 
MAGIC WAND 290 MEDICAL 700 PLASTIC STORAGE 
C BASIC 100 BOXES 3 
ADDITIONAL SOFTWARE DISCOUNTS WITH SYSTEM PURCHASE 

OUR SYSTEMS WORK! 

All systems normally tested and configured in our repair facility before delivery. Service contracts available. Prompt repairs and warranties. 
Circle 188 on Inquiry card. 
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SPECTACULAR 
OFFERS 

BASF "FLEXYDISK "... tk lei 
Superior Quality data 
storage medium. 
Certified and guaranteed 
100':, error free. a 
SINGLE SIDED -SINGLE DENSITY 

514" or 8" Diskettes 10/5 2 4 

5%" or 8" Vinyl Storage Pages 10/55 

MAXELL- DISKETTES 
The best quality + 

t 
n 

diskette money can buy. 1 r. ; 

Approved by Shugart r. 

and IBM. : 
Sold ont in boxes of 10 

5 ", 1 side 53.30 
8 ", 1 -side $4.25 
5 ", 2 -side $3.90 
8", 2 -side $5.60 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

LIBRARY CASE... 
3 -ring binder album. 
Protects your valuable 1 ` 
programs on disks 
Fully enclosed and 
protected on all sides. 
Similar to Kas -sette storage box. 

Library 3 -Ring Binder $6.50 
51/4" Mini Kas - sette /10 $2.49 
8" Kas- Bette /10 $2.99 

DISKETTE DRIVE HEAD CLEANING KITS 
Prevent head crashes and 
insure efficient, error - 
free operation. .- 

51/4" or 8" 519.50 

SFD CASSETTES 

C -10 Cassettes 10/$7 
(All cassettes include box & labels) 
Get 8 cassettes.0 -10 sonic and 
Cassette /8 library album for 

T 
. 

only $8.00 
(As illustrated) 

HARDHOLE 
Reinforcing ring of B tough mylar protects 

I 

disk from damage 
8" Applicator $4 51/4" Applicator $3 

50/8" Hardholes $8 51/4" Hardholes $6 

VISA MASTERCHARGE MONEY ORDERS 
CERTIFIED CHECK FOR PERSONAL CHECKS 
ALLOW TWO WEEKS C.O.D. REQUIRES A 10% 

DEPOSIT CAL. RES. ADD 6% SALES TAX 
MIN $2 SHIPPING & HANDLING MINIMUM 
ORDER $10 SATISFACTION GUARANTEED 

OR FULL REFUND 
Write for our free catalog 

ABM 
PRODUCTS 

631 B ST. 
SAN DIEGO, CA 92101 

(714)235 -6602 
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Listing 1 continued: 
MaxX, MinX, MaxY, MinY real; 

begin 
MaxX: =0. 0; Mira: =O. O; MaxY: =0. 0; MinY: =0. 0; (* window must include Z -axis 
for I: =1 to WindowSize do 

with Windowll] do 
begin if X/Z > MaxX then MaxX := X /Z; if X/Z < MinX then MinX := X /Z; if Y/Z > MaxY then MaxY = Y /7; if Y/Z < MinY then MinY := Y /Z; 
end; 

MaxX = MaxX - MinX; MaxY := MaxY - MinY; if MaxY > (O. 75 a MaxX) 1* standard display is 3 units high by 4 wide nl 
then ScreenScale. 7. := (MaxY * 4 / 3 ) 
else ScreenScale.Z := MaxX; 
SereenScale. X = DotsAcross / Scr-eenSeale.Z; 
ScreenScale. Y ( DotsDown * 4 / 3 ) / Scr-eenScale.Z; 
end; (* GetScreenScale *1 

f* Initial 
procedure Initialize; (* set default parameter values *1 
begin 
Done := false; 
NumPols := 0; 
NumDisplay 0; 
NumVtces O; 
Numtsts : _: 0; 
with EyePt do begi n X: _ -5. 0; Y = 0; Z: =3 O; end; 
with Cntrint do begin X: =O. O; V: =0. 0; Z: =0. 0; ed; 
WindowSize := 4; 
with Wi ndowC 1 ] do begin X: = -4. 0; Y: = -3. 0; Z: =16. 0; end; 
with WindowC23 do begin X: = -4. 0; Y:= 3. 0; Z: =16.0; end; 
with Wi ndowC3] do begin X: = 4. 0; Y:= 3. 0; 7: =16. 0; end; 
with WindowC4] do begin X:= 4. 0; Y:_ 3. 0; Z: =16.O; end; 
GetScreenScale; 
GetPlanes( Window.WindowSize ); 

with ScreenCtr do begin X: =DotsAcross /2; Y:= DotsDown /2; end; 
end; (* Initialize e) 

(* + + + + ++ Start t 

procedure Start; 
var I, J : counter; 
begin (* clear screen *) 
for I :_, 0 to DotsAcross do 

for J = 0 to DotsDown do ScreenC I,J ] := false; 
end; (* start *) 

(e Finish ) 

procedure Finish; OF display output for Zenith H -19 terminal *) 
var I, J : counter; 
begin 
write( chr(27),'F'); (* put terminal into graphics mode *) write( chr(27),'p'); (* put terminal into reverse video *) write(chr(27),'w'); (* no wraparound at end of line *1 
J : = DotsDown; 
while J > 0 do 

begin 
for I := 0 to DotsAcross do if ScreenLI,J] and Screen(I,J -1] then write( "q" 

else if Screen( I, J-13 then write( -1') 
else if ScreenCI,J] then write( -o') 

else write(' '); if J > 1 then J J - 2 (* count down by twos *) 
else J := 0; if J > 0 then writeln; (* CR /LF unless last line e) 

end; 
readln; (* await <CR> before continuing (preserves. screen) *5 write(chr(27),'O'); 1* exit graphics mode *) 
write( ehr(27).'q'); (* exit reverse video *) 
end; (* Finish *) 

(* Moveto + + + + + + + + + + + + + + ++ + + ++ *) 
procedure Moveto( X.Y real ), 
begin 
icreenX := X; GereenY : Y; 
end; (* Moveto *) 

1a. Draw to ) 

procedure Drdwto( X.Y : real ); 
var I : counter; 

Dx, Dy. Length, StepX, StepY, Xpos, Ypos : real; 
begin (* Drawto *) 
Dx = X - ScreenX; Dy := Y - ScreenY; if abstDx) > abs(0y) then Length abs(Dx) else Length := at.s(Ely); if Length < 1.0 then Length := 1.0; (* catch zero -length lines *) 

Listing 1 continued on page 294 



Are important letters and reports 
leaving your office with spelling errors? 

S?ELLGUARD° 
can proofread 

10,000 words 
in one minute: 

SPELLGUARD is a revolutionary new computer program that finds 
spelling mistakes and typographical errors in documents prepared with 
CP /M' or CDOS5 compatible word processors and text editors. 

In less than one minute, SPELLGUARD proofreads 20 pages of text 
(10,000 words) and identifies all misspelled or mis -typed words based on 
its 20,000 -word dictionary. After proofreading, SPELLGUARD first 
provides an alphabetized list of the words identified as potential errors. 
The operator judges each word as correct or incorrect. Correct words may 
be added to the dictionary. SPELLGUARD automatically marks incor- 
rect words in the text with a special character. The operator can then use 
the word processor to easily find and correct them in the document. 

SPELLGUARD is Easy to Use 
proofreading capabilities are mastered in a few minutes. 
comprehensive user's manual contains step -by -step examples of all 

SPELLGUARD features. 

SPELLGUARD is Powerful 
text files to 85 pages (CP /M 1.4), and 2,800 pages (CP /M 2.0). 
includes a 20,000 -word, expandable dictionary. 
contains powerful commands to construct customized dictionaries for 
special areas, e.g., medicine, real estate, law, insurance, engineering. 

SPELLGUARD is Reliable 
thoroughly tested in actual use with free one -year maintenance service. 
30 -day money -back limited warranty. 
includes computer program for software updates and maintenance. 

Minimum System Requirements: 8080/85, 280 CPU with 32K memory: CP /M' 1.4 (dictionaries to 

256K bytes). CP /M' 2.0 or later (dictionaries to 4 MB). or CDOS; word processor or text editor 
compatible with SPELLGUARD (currently several excellent new CP /M word processors. and 

WordStar". WordMaster. Magic Wand'. Electric Pencil'. and ED). 

Trademarks: 'Digital Research (registered). 'MicroPro Intl Corp.. 'Small Business Applications, 
'Michael Shrayer Software.'Cromentco. 

'Time estimates based on 4Mhz 8085 with 48K memory. CP /M 2.1 double density 8" floppy drive, 
10,000 -word text file. 

ISA INNOVATIVE SOFTWARE APPLICATIONS 
Box 2797, Menlo Park, California 94025 415- 326 -0805 

COMPUTER SYSTEM 

The price of SPELLGUARD includes 
rapid turnaround and delivery by UPS or 
airmail. Sales will be made only if the 
purchasers' word processor is compatible 
with SPELLGUARD. Software license 
agreement is required. 

Send me a free, detailed description and 
latest diskette format availability. 

Send me SPELLGUARD at $295.00. 
(Manual and diskette(s). Formats: 8" 
CP /M single density Shugart compat- 
ible, and 5''4" Northstar double.) 

Send me copies of the 
SPELLGUARD manual at $20.00 each. 
(Airmail, credited toward purchase.) 

Send COD (add $10.00 handling). 

California residents add 6% tax. 
Add $10.00 for foreign shipment. 

Check enclosed for $ 

(Certified check, COD, and money order 
shipped immediately.) 

NAME 

ORGANIZATION 

ADDRESS 

CITY 

STATE 

PHONE 

WORD PROCESSOR 

DISK SIZE 

Checks payable to ISA 
Box 2797, Menlo Park, CA 94025. 

DISK FORMAT 

(Dealer inquiries invited.) 

STATE -OF- THE -ART 
SOFTWARE 
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SOFTWARE 
DEUELOPt11ERT 

TOOLS FOR 
INDUSTRY 

CP /M CROSS -ASSEMBLERS 
Fast, comprehensive cross -assemblers 
to run under CP /M.' Extensive pseudo - 
ops include full listing control, nested 
conditonals, mnemonic synonyms, and 
inclusion of external source files. Gen- 
erate object file, assembly listing, and 
symbol table from source code for nine 
popular microprocessor families. 

XASMO5 6805 
XASM09 6809 
XASM18 1802 
XASM48 8048 
XASM51 8051 
XASM65 6502 
XASM68 6800/6801 
XASM F8 F8/3870 
XASM400 COPS400 

Assemblers $200.00 each 
Manual only $25.00 

8048 DEVELOPMENT PACKAGE 
Now you can use the 8048 family of 
single -chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross - 

assembler. Then plug our EPR -48 board 
into your S -100 system to program the 
8748 EPROM version. (Similar packages 
for 8051 and TMS9940E coming soon.) 

8048 Development Package $574.00 
EPR -48 alone $449.00 

PROM EMULATOR BOARD 
Debug dedicated systems quickly. Our 
PSB -100 PROM Emulator is an S -100 
board with up to 8K of RAM. Cable with 
24 -pin plug replaces PROM(s) in your 
target system for instant program test- 
ing. 

PSB -100 PROM Emulator .. $395.00 w/ 
1K RAM 

$565.00 w/ 
8K RAM 

avocet 
systems 

'Trademark of Digital Research 

804 south state st. 
dover, delaware /19901 /302. 734.0151 
Visa and Mastercharge accepted. We ship on 
8" single density. Ask us about other formats. 
OEM AND DEALER INQUIRIES INVITED. 
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Listing I continued: 
.t.epX = Dv. i Length; 
Xpos ScreenX; 

StepY := Dy i Length; 
Ypos := ScreenY; 

for I := 0 to trunc(Length) do 

begin 
=.creenL round( Xpos), round(Ypos) l : = true; 
xpos = Xpos + StepX; Ypos := Ypos + StepY; 
.nd; 
Sc-.reenX : = X; ScreenY := Y; 

.-nd; (* Ilrawto *1 

1*+++++++++++++++++ R e a dO t,l c c t+ 
procedure Rea dübject( File Name : string ); 

var F'tsObj, PolsObj, Pts.F'o1 , 1, J counter; 
Xpor, Ypos, ¿pas r cal; 

Ob,iFile file of char; 

(* read in object from disk 

begin 
rnrite('l'osiLion for ',FileName, X Y 7: '); readln(X pos, Ypos,Zpos); 
r-eset(ObjFile,FileName); (* open object file *) 
r-eadln(Ubjl -ile, PtsObj, Pols!rbj ); 
for I =1 to PtsObj do with Points[l+NumPts] do 

begin 
r . dl nlr:R,,iF f"l e, -4 X, Y, Z ); 

-= X + Xpos; Y : = Y + Ypos; Z : = Z + Zpr,s; 

for I: =1 to F'olsObj do 
begin 
ead(UbjFile,PtsFol); (* read polygon vertex pointers *) 

ror J:_ t to PtsPol do 
begin 
read(ObjFi)i. VertrceaCJ+NumVtces] ); 

Vertices[J+NumVtcesl := VerticesCJ+NumVtces] + NumPts; 
end: nl; 

readlnIUb,lFile); (* read past end of lirre *) 

with Pol ygonsCl+NumPols] do 
begin 
ytart := NumVt.ces; 
NumVtx := PtsPol; 
end; 

NumVtces :- NumVtces + PtsPol; 
end; 
Nun.Pt.s : = NumPts + F'tsUbj; 

NumPols := NurnPols + PolsObj; 
end; (* ReadObject *) 

1* Mak.ePicLure + + + + + + + + + + + + + + + + + + + + + + + + ++ *) 

procedure MakePicture; Of transform and clip, then display polygons *) 

var I, J, NumClp : counter; 
TmpPoly : OnePoly; 

1* DotProd ) 

function OotProd( Pi1.PL2 : Point I : real; 
begin 
DotProd := Ptl. X * Pt2. X + Ptl. Y if Pt2. Y + Ptl. Z * Pt2. Z ; 

end; (* DotProd *) 

* + + ++ + + + + ++ + ++ + + + + + ++ I dent + ++ + + + + + + + + + + + + + + + + + + + + *) 
procedure Ident( var Mtx : Matrix ); (* initialize matri: a) 

var I, J : counter; 
begin 
for- I: =1 to 4 do 

for J: -1 to 4 do 
if 1 = J thee. Mid I,J] := 1.0 else MLALI,J] :_ , 

end; (* Ident *) 

(* + + + + + + + + + + + + + + + + ++ + ++ Ma tri xMu1t + + + + ++ + + + + + + + + ++ *) 

procedure Ma tri xMult( Mtl.Mt2 : Matrix; var Result : Matrix ); 

var I, J. K counter; 
begin 
for I: =1 to 4 do 

for .J: =1 to 4 do 
begin 
Resul LEI, J] : = 0. 0; 

for K: =1 to 4 do 
ResultCI,J) := ResultCI,J] + MILK, J] *Mt2LI,Kl; 

end; 
-rid; (* Ma tri xMult s) 

1* lr-ar.sfor-m + + + + + + + + + + + + + + + + + + + + + + + + + + ++ *1 

procedure Transform( Pt Point; Mtx : Matri x; var NewPt. , Point ); 

begin 
NewPt. X : = Pt. X *MtxL I, 1 ] + Pt. Y *MtxC1, 23 + Pt. 7 *MtxC 1. 33 + Mtxf 1, 43; 
NewPt. V : = Pt. X *MtxL2, 1 ] + Pt. Y *MtxC2, 2] + Pt. Z *Mt.xE2.:33 + Mtxi.', 4 I, 
NewPt. 7 : = Pt. X *Mtxt3, 1 ] + Pt. Y *MtxC3, 2] + Pt. 7 *Mtx(3, 3] + Mtx(3, 4], 
end; (* Transform s) 

Listing I continued on page 296 



MULTI -USER OASIS 
HAS THE FEATURES PROS DEMAND. 

READ WHY. 
Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for Z80 
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 will 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 file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 

LOGON, PASSWORD 
& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 

Circle 191 on inquiry card. 

(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 insist on these 
security features. 
OASIS has them. 

EFFICIENCY: 
RE- ENTRANT BASIC 

A multi -user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re- entrant 
BASIC makes it practical. 

How? 
Because all users use a 

single run -time BASIC 
module, to execute their 
compiled programs, less 

memory is needed. Even 
if you have more than 64K, 
your pay -off is cost saving 
and more efficient use 
of all the memory you have 
available- because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 

AND LOTS MORE... 

Multi -User OASIS supports 
as many as 16 terminals 
and can run in as little as 
56K memory. Or, with 
bank switching, as much 
as 784K. 

Multi- Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC - 
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more: Editor; Hard 
& Floppy Disk Support; 
Keyed (ISAM), Direct & 
Sequential Files; Mail -Box; 
Scheduler; Spooler; 
all from OASIS. 

Our documentation is 
recognized as some of the 
best, most extensive, in the 
industry. And, of course, 
there's plenty of 
application software. 

Put it all together and it's 
easy to see why the real 
pros like OASIS. Join them. 
Send your order today. 

MAKES MICROS RUN LIKE MINIS 

OASIS IS AVAILABLE FOR 
SYSTEMS: Altos: Compucorp: Cromemco. 
Delta Products. Digital Group. Digital 
Microsystems: Dynabyte . Godbout. IBC. 
Index; Intersystems: North Star, Onyx; 
SD Systems. TRS 80 Mod II. Vector 
Graphic. Vonmex 

CONTROLLERS: Bell Controls. Cameo. 
Corvus. Konan. Mlcromatlon: Micropolis. 
Tarbelt: Teletek. Th,nkertoys. X Comp 

Write for complete. 
free Application Software Directory 

PLEASE SEND ME: 

Product 

Price 
with Manual 

Manual Only 

OPERATING SYSTEM 
(Includes'. 
EXEC Language. 
File Management: 
User Account ng; 
Dev,co Drivers; 
Print Spocler. 
General Text 
Editor. etc) 
SINGLEUSER 
MULTI -USER 

5150 
350 

517.50 
17.50 

BASIC COMPILER/ 
INTERPRETER /DEBUGGER 100 15.00 

RE- ENTRANT BASIC 
COMPILER /INTERPRETER/ 
DEBUGGER 150 15.00 

DEVELOPMENT PACKAGE 
(Macro Assembler: 
Linkage Editor. 
Debugger) 150 25.00 

TEXT EDITOR 8 
SCRIPT PROCESSOR 150 15 00 

DIAGNOSTIC E 
CONVERSION UTILITIES 

I l.lemo,y Test. 
Assembly Language. 
Converters; Role 
Recovery. Disk Test: 
File Copy Iron) 
orner OS. etc.) 10D 15.00 

COMMUNICATIONS 
PACKAGE 

I Te,rni,,al Emulator: 
File Send 8 Rece ce) 100 15.00 

PACKAGE PRICE 
(All of Above) 
SINGLE -USED 
MULTI -USER 

500 
850 

6000 
60 00 

FILE SORT 100 15.00 

COBOL -ANSI '74 750 35.00 

Order OASIS from 
Phase One Systems, Inc. 
7700 Edgewater Drive, Suite 830 
Oakland, CA 94621 
Telephone (415) 562.8085 
TWX 910-366-7139 

NAME 
STREET (NO BOX =) 
CITY 
STATE ZIP 
AMOUNT $ 
(Attach system, description; 
add S3 for shipping; 
California residents add sales tax) 

Check enclosed VISA 
UPS C.0 D. Mastercharge 

Card Number 
Expiration Date 
Signature 

BYTE April 1981 295 



Circle 192 on inquiry card. 

rM BC Systems, Inc 
(203) 342 -2747 

' 1111111 
NORTH STAR HORIZON: 

HRZ- 2- 32K -D- Factory ASM$2275 
HRZ -2- 32K -Q- Factory ASM$2675 
64K DD or Q Also Available 
HDS -18 -F $4449 
Northword DQ $ 359 

INFO -Manager $ 365 
Mail Manager $ 269 

General Leger $ 775 
ACC. REC. OR ACC. PAY $ 445 
Word Star $ 350 
Medical- Dental SYS $2500 

III 
1=Lnica -. gr 

-- WIitaggiggik f 
COMMODORE (PET): 

2001 -32K -BorN Keyboard $1090 
16K Also in Stock $859!!! 

8032 (80 Column Screen)$1599 
2040 Dual Floppy Drive $1090 
8050 Dual Floppy (1MEG)$1599 
2022 Tractor Printer $ 749 
Word PRO IV $ 290 
VISICALC $ 195 

APPLE II PLUS Call For Price! 

ATARI 800 $ 849 

TI 99/4 Console &Monitor $990 

INTERTEC SUPERBRAIN: 

32K RAM $2595 
64K RAM $2695 

PRINTERS 

Letter Quality: 
NEC 5510 or 5530 $2550 
NEC 5520 KSR $2950 
DIABLO 630 $2390 
C.ITOH $1690 

Dot Matrix: 
CENTRONICS 730 $ 599 

" 737 -1 $ 799 

" 
., 799 $ 999 

EPSON MX -80 $ 599 
PAPER TIGER 460G $1250 
BASE II MST $ 649 

DISPLAY TERMINALS 

HAZELTINE 1420 $ 949 
" " 1500 $ 999 

INTERTUBE III $ 775 
TELEVIDEO 920C $ 849 

Since 1977 complete sales and 
service. Most items in stock, 
prices are subject to change. 
Visa and Master Charge welcome 
Most items shipped by UPS. 

MBC Systems, Inc. 
Multi Business Computer Systems, Inc. 
28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 

(203)342 -2747 TWX 710 -428 -6345 
LM -F 9 -6 SAT.9:30 -3:00 .44 
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Listing I continued: 

(* ++++++++++++++++++ C:etE:yeSpace +++++++++++++++++++++++++++ *) 

prooedure Oet.Eye:3pace( EyePt. Cnt.rint : Point ); 

var Mt.x : Matrix; 
C1.C2 : Point.; 
Hypc.tenuse, CosA, SinA . real; 

begin 
ldent.(EyeSpace); t* load eyepoint translation *) 

with EyeF't do 
begin EyespaceE1.4]: = -X; EyeSpace12.4]:= -V; EyeSpace[3.4]:= -l; end; 

transform( Cntrint,EyeSpace,C1 ); 1* translate ctr. of interest *) 

1.ient(Mt.x); (* load rotation about Z -axis *) 
with Cl do Hypotenuse := sgrt( X *X + V *Y ); 

if Hypotenuse O.0 then 
begin 
CosA := Cl.V i Hypotenuse; SinA := C:1.X i Hypotenuse; 
Mt>:[1,1] := CosA; Mtx[2,1] := SinA; 
Mtx[i,2] := -SinA; Mtx[2,2] := CosA; 
Matri >:Mul t ( Eyespace, Mtx. EyeSpace ); 

end; 
transform( Cntrint,EyeSpace,C2 ); (* rotate ctr. of interest *) 

ldent.(Mtx); (* load rotation about X -axis *) 
with C2 do Hypotenuse := sqrt( Y *V + Z *7. ); 

it Hypotenuse > 0.0 then 
begin 
CosA : C2. Y / Hypotenuse; SinA := -C2. Z / Hypotenuse; 
Mtx[2, 2) : = CosA; Mt.x[3. 2] := SinA; 
Mt:;L2, 3] :=-SinA; Mtx[3.3] CosA; 
MatrixMult.( Eyespace,Mtx,EyeSpace ); 

end; 

Ident(Mtx); 1* load switch between Y and Z axes *) 
Mt.xE2, 2] := O. 0; Mtxt3, 3] := 0. 0; 

Mtxt2,:3) : : 1. 0; Mtx[3,2] := 1. 0; 

MatrixMult.( EyeSpace,Mt.x,FyeSpace ); 

rd. (* r-.et.EyeSpace *) 

(* Mak:eUi:playable +++++++++++++++++++++ *) 
procedure MakeDisplayable( var Pt : Point. ); (* take to screen space *) 
begir. 

Pt. X := Sc.rcenScale. X* Pt. X i Pt. 7 + ScreenCtr. X; 

Pt. Y:_ ScreenScale. V* Pr.. Y i Pt. Z + ScreenCtr. Y; 
end; (* MakeUisplayat.le *) 

i* +++++++++++++++++++++++ FacesEye ++++++++++++++++++++++++++ *) 
function FacesEyo( Poly : OnePoly ) : bc.olean; 

var TmpPt : Point; 
TmpPoly : OnePoly; 

begir. 

with Poly[2] do 
begir. TmpPt.. X: =X; TmpF't. Y: -Y; TmpPt. Z:=7.; end; 

TmpPolyCl7. X := Poly[1]. X - Poly[2]. X; 

TmpF'oly[1]. Y := Poly[l]. V- F'olyL2]. Y; 

TmpF'oly[1].Z := PolyCl].Z - Poly[2].Z; 
TmpPolyL2]. X := PolyC3). X - Poly[2]. X; 

TmpF'oly[2]. V := Poly[3]. Y - Poly[2]. V; 
TmpF'oly[2]. Z := PolyL31 7. - Poly[2]. 7; 

GetPlanes( TmpPoly,2 ); 

if DotProd( TmpPt.,TmpF'olyCi] ) <= 0.0 
then Faceskye := false 
else FacesEye .= true; 

end; (* Face:sEye *) 

(* + + + + + + + + + + + + + + + + + + + + ++ CLip1r, + + + + + + + + + + + + + + + + + + + + + + + + + + + ++ *) 
procedure Clipin(ver Poly : 

OnePoly; var NumPts : counter); 
var- I, J, LstJ, TmpPts : counter; 

D1, D2. A : real; 
impPoly : OnePoly; 

begin 
for 1: ='1 to WindowSize do (* for each window edge *) 

if NumPts > 0 then 
begin 
U1 := DotProd( Poly[NumPts],Windowtl] ); 

LstJ := NumPts; 
lmpPts := 0; 

for J: =1 to NumPts do (* for each polygor. edge *) 
begin 
if D1 > 0.0 then (* is leading vertex inside? *) 

begin 
TrpPts := TmpF'ts + 1; 

with TmpPolyCrmpPt.sJ do 
begin (* copy leading vertex *) 
X:= PolyCLstJ].X; Y:= PolyCLstJ].Y; Z:= Poly[L.;t.J] Z; 

end; 

Listing 1 continued on page 298 



PMC8O Expanded 
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Use all standard peripherals and existing software 

When you buy PMC -80 you get hard- 
ware and software compatibility with 
the most popular microcomputer sys- 
tem in the world -that means thou- 
sands of disk and cassette based 
programs and all kinds of peripherals 
are instantly available! 

PMC -80 has configurations that give 
the computer enthusiast a way to grow 
from a STARTER system in affordable 
increments. Begin at a low $675 for the 
basic 16K level II system and grow to 
the complete 48K memory system pic- 
tured above with two floppy disks for 
less than $3000. 

FASTLOAD option inputs short pro- 
grams as fast as "disk" from ordinary, 

standard format cassettes. Fast, reli- 
able and economical! 

PMC -80 COMMUNICATOR option pro- 
vides interface to modems and parallel 
port printers. Take your pick of periph- 
erals for communication with elec- 
tronic bulletin boards and low cost 
timeshare services via phone lines from 
your home or business. 

PMC -80 EXPANDER option provides 
the most powerful configuration with a 
total of 48K memory, provision for 4 
mini -floppies, printer interface, RS- 
232C communications interface, plus 
a slot for the popular S -100 boards. 

Sold through computer stores. 

Personal Micro Computers, Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 962 -0220 
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A MICROPROCESSOR 
TRAINING SYSTEM FOR: 

EDUCATION 
INDUSTRY 
BUSINESS 

AND MORE! 

Ömnibyte 
Trainer i 
MC680016809 BASED 

On Board RAM /ROM 
Hex Key Pad & 
Function Keys 
8 Character Display 
Serial /Parallel Interface 
KC Standard Cassette 
Interface 
TBUG .. Monitor 
Comprehensive 
Teaching 
Documentation 

AND MUCH MORE... 

THE OMNIBYTE TRAINER 
IS DESIGNED TO LEAD 
YOU FROM BASICS TO A 
FULL UNDERSTANDING 
OF MICROPROCESSORS! 

Expands into a full 
development system; 
or stand alone in a 
variety of applications 

(312) 231 -6880 

fl 
245 W. ROOSEVELT RD. 
BLD. 1 -5 
WEST CHICAGO, IL 60185 

Omnibyte 
Corporation 
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Listing I continued: 

end; (* if leading vertex inside *) 

D2 := DotProd( Poly[J],WindowLl] ); 

if DI * D2 < 0.0 then (* does edge straddle window% *) 
begin 
A := D1 i (111 - D2); 
TmpPt.s : 

: impPts + 1; 

with Tnrph'o1yLTnrpPts] do 
begin 
X:_ A* PolyLJ7. X+ ( 1. 0- At * I-o] yLl P.t.,JJ. X. 

Y := A * PolyCJ]. Y + ( 1. 0 - A) * PolyCLstJ]. Y; 
Y :- A * PolyLJ]. 2 + (1.0 - A) * PolyCLstJ]. Z 
end; 

end; 

LstJ := J; 

D1 := D2; 

end; (* NumPts loop *) 
for J: =1 to TmpPts do (* copy polygon back to input *) 

with TmpPolyCJ] do 
begin PolyLJ]. X: =X; PolyCJ]. Y: =Y; PolyCJ]. Z: =Z; end; 

NurnPts := impPts; 
end; (* WindowSize loop *) 

-nd; (* ClipIn *) 

4 InsertSort +++++++++++++++++++++++++++ *) 

procedure InsertSort( Poly : OnePoly ; NumPts : counter ); 

sur I, J.1C : counter; 
AvDepth : real; 

begin (* binary insertion sort on average depth *) 
AvDepth := 0.0; 
for I: =1 to NumPts do 

with PolyLIt do (* store and find average depth *) 
begin 
UutVtcesCNumVtxOut +l +1].X X; 

OutVt.cesCNumVtxOut +1 +1]. Y := Y; 

(;utVtces(NumVtxOut +I +1). Z := Z; 

AvDepth := AvDepth + Z; 

end; 
(avLIepth := AvDepth ! NumPts; 
: iutVtcesCNumVtxüut +1].Z : AvDepth; 

n; 1* initialize for insertion search *) 
I :_ (NumDisplay + 1) div 2; 

1. NumDisplay; 

hile (J <> I) do (* binary search for insertion point *) 

if AvDepth < OutVtcesC OutPolysCl].Start ].Z 
then begin K := I; I :_ ( I + J ) div 2; end 
else begin J:= I; I:= ( I + K + 1 ) div 2; end; 

lor- J: =NumDisplay downto I +1 do 
begin 
OutPolya(J +1].Start := OutPolys[J].Start; 
OutPolysCJ +1].NumVtx:= OutPolys(JJ.NumVtx; 
end; 

C utPolys[I +1] Start := NumVtxUut + 1; 

,iutPolysE1 +(1. NumVtx:= NumPts; 
NumVtxout : NumVtxüut + NumPts + 1; 

NumDisplay := NumDisplay + 1; 

end; 1* InsertSort. *) 

(* ClipOut t 

procedure ClipOut( Poly : OnePoly; var NumPts : Vertex; Place : counter), 
var I, Lstl. NumDrawn : counter; 

Ptl.Pt2 : Point; 
Drawn : boolean; 

(* ClipAft 
procedure ClipAfter( Index : counter; Ptl.Pt2 : Point); 
var I : counter; 

D1. D2. A : real; 
Out : boolean; 
Pt:3 : Point; 

begin (* recursively check polygons for overlap with input edge *) 
if Index < Place (* is polygon closer than edge? *) 
then with OutPolystlndex] do 

begin 
I := Start. + NumVtx; 
Out := false; 
repeat (* for each polygon edge *) 

D1 := DotProd( Ptl,OutVtceslll ); 

D2 := DotProd( Pt2,0utVtcesLI] ); 

if (01 <= O. 0) and (D2 <= 0. 0) 
then begin (* both points visible *) 

Out := true; 
ClipAfter( Index +1,Ptl,Pt2 ); 

end 
else if D1 * D2 < 0.0 

then begin (* one point visible *) 
A := D1 ! (ill - D2); 

Listing I continued on page 300 



Nestar Is Growing 
a Local Network forYou. 

Centralized data processing is under pressure. Managers 
compete for computer time and complain about the lengthy 
justification process for new applications. Individual users at 
their terminals are frustrated by unacceptable response times. 
When the system goes down, everybody's DP- dependent 
work grinds to a halt. 

High Productivity 
Nester's Cluster /One, Model A is a local network of Apple' 
computers that lets people get on with productive work 
instead of waiting in line. Since every user station is a 
computer in itself, response time is fast, and downtime 
problems are restricted to single 
individuals. The net result: produc- 
tivity grows as your network grows. 

More for Less 
Nestar's Cluster /One is a true 
local network, not merely a limited 
function shared disk system. This 
means your company enjoys the 
benefits of shared data, station -to- 
station communication (including e ectronic mail). and the 
reduced costs of shared peripherals. Since Cluster /One is 

Apple is a registered trademark of Apple Computers. Inc. 

Circle 195 on inquiry card. 

microcomputer- based, its cost -per- station is dramatically 
lower than other systems with similar capabilities, includ- 
ing mini -based systems. And the more people on the net- 
work, the greater your savings! 

We're Growing Our List of Applications 
Cluster /One is working right now - in banking, manufac- 
turing, the travel industry, schools, and many other institu- 
tions and businesses. Software for the application you have 
in mind may also exist right now - literally thousands of 
programs have been written for Apple. 

Plant One Now! 
We're ready to ship immediately. So if you're working on 
the problems of DP overload, consider the Cluster /One from 
Nestar. It's a solution that grows on you. For more informa- 
tion, contact us at: Nestar Systems, Inc., 2585 East Bayshore 
Road, Palo Alto, CA 94303, 415/493 -2223 

IHR 
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MTI stocks 'em all 
for faster delivery. 

No hidden charges. Prices include delivery. 
Ask about our " QED " d iscounts. 

VISA and MasterCard orders accepted. 

VIDEO TERMINALS 
VT100 DECscope $ 1635 
VT132 DECscope 1995 
ADM -3A (dumb terminal) 795 
ADM -3A+ (dumb terminal) 875 
ADM -5 (dumb terminal) 945 
ADM-31 (2 page buffer) 1185 
ADM -42 (8 page buffer avail.) 2035 
1410 (Hazeltine dumb terminal) 825 
1420 (dumb terminal) 895 
1421 (Consul 580 & ADM -3A comp.) 850 
1500 (dumb terminal) 1045 
1510 (buffered) 1145 
1520 (buffered printer port) 1395 
1552 (VT52 compatible) 1250 

GRAPHICS TERMINALS 
VT100 with graphics pkg. 3160 
ADM -3A with graphics pkg. 1995 
ADM -3A+ with graphics pkg. 2075 

300 BAUD TELEPRINTERS 
LA34 -DA DECwriter IV 1045 
LA34 -AA DECwriter IV 1125 
LA36 DECwriter II 1295 
Teletype 4310 1045 
Teletype 4320 1195 
Diablo 630 RO 2295 
Diablo 1640 KSR 2775 
Diablo 1650 KSR 2835 
TI 743 (portable) 1190 
TI 745 (port /built -in coupler) 1485 
TI 763 (port /bubble memory) 2545 
Ti 765 (port /bubble /b.i. coupler) 2595 

600 BAUD TELEPRINTERS 
TI 825 RO impact 1450 
TI 825 KSR impact 1570 
TI 825 RO Pkg. 1625 
11 825 KSR Pkg. 1 795 

1200 BAUD TELEPRINTERS 
LA 120 RO (forms pkg.) 2295 
LA 120-AA DECwriter III (forms pkg.) 2350 
LA 180 DECprinter I 1695 
T 783 (portable) 1645 
T 785 (port /built -in coupler) 2270 
T 787 (port /internal modem) 2595 
T 810 RO impact 1760 
T 810 RO Pkg. 1950 
T 820 KSR impact 2025 
T 820 RO 1850 
T 820 KSR Pkg. 2195 
T 820 RO Pkg. 2025 

2400 BAUD 
Dataproducts M200 (2400 baud) 2595 

DATAPRODUCTS LINE PRINTERS 
8300 (300 LPM band) 5535 
8600 1600 LPM band) 6861 
2230 1300 LPM drum) 7723 
2260 (600 LPM drum) 9614 
2290 (900 LPM drum) 12655 

ACOUSTIC COUPLERS 
A/J A242 -A (300 baud orig.) 242 
AN 247 (300 baud orig.) 315 
A/J AD342 (300 baud orig. /ans.) 395 
A/J 1234 (Vedic compatible) 895 
AN 1245 (300/1200 Bell comp.) 695 

MODEMS 
GDC 103A3 1300 baud Bell) 395 
GDC 202S /T (1200 baud Bell) 565 
GDC 212 -A (300/1200 baud Bell) 850 
AN 1256 (Vadic compatible) 825 
AN 1257 (triple modem w /phone) 975 

CASSETTE STORAGE SYSTEMS 
Techtran 816 (store /forward) 1050 
Techtran 817 (store /for /speed up) 1295 
Techtran 818 (editing) 1795 
Techtran 822 (dual) 2295 
MEE 5000 (editing) 1495 

FLOPPY DISK SYSTEMS 
Techtran 950 (store /forward) 1395 
Techtran 951 (editing) 1995 

Applications Specialists & Distributors 
Great Neck New York /Cleveland Ohio. 

N.Y.: 516/482 -3500 & 212/895 -7177 
800/645-8016. Ohio: 216/ 464.6688 
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Listing I continued: 

Pt3. X := A * Pt2. X + (1. 0 -A) * Ptl. X; 
Pt3. Y : = A * Pt2. Y + (1. 0 -A) * Ptl. Y; 
Pt3. Z : = A * Pt2. Z + (1. 0 -A) * Ptl. Z; if L1 < 0.0 
then begin (* Pt! visible e) 

ClipAfter( Index +l,Ptl,Pt3 >; 
with Pt3 do 

begin Ptl. X: -X; PIA. V: =V: Pit. 7: =2; end. 
end 

else begin 1* Pt? visible *) 
ClipAfter( Index +1,Pt'3,Pt2 ); 
with Pt3 do 

begin Pt2. X: :eX; Pt2. Y: =Y; Pt2. Z: -7; endi 
end; 

end; (e one point visible e) 
I - I -1; 

until Out or (I _ Start); (e all visible or edges extrx:usted a) 
end 

e lse begin Of reached end of list of closer polygons a) 
Makeìtisplayablet Ptl 1: MakeOisplayable( Pt2 ); 
Moveto( Ptl. X. Ptl. Y ); IJrawto( Pt2. X. Pt?. V ): 
Drawn = true; (a mark as displayed a) 
end; 

e n.1; (* ClipAfter e) 

to i..l;puut procedure body e) 
begin (e clip each poly edge by all closer polys, draw whats left e) 
NumDrawn . = 0; 
I etI : = NumPts; 
for I: =1 to NumPts do 

begin 
with PolyCLstI] do begin Ptl. X: =X; F'tl. Y: =V; Ptl. Z: =Z; end; 
with Pol yC I ] do begin Pt2. X: =X; Pt2. Y: =V; Pt2. Z: =Z; end; 
Drawn := false; 
ClipAfter( 1.Ptl,Pt2 ); (e check closer polysr then display a) if Drawn then NumDrawn NumDrawn + 1; 
L atI := l; 
,end; (e for loop +r) 

I Numlirawn = 0 then NumPts :_= O; Of mark as hidden al 
nA; (a ClipOut e) 

begin (a MakePicture procedure body a) 
GetEyeSpace( r.yePt.CntrInt ); le get eyespace matrix e) 
NumDi splay := 0; NumVtxOut := O; (e set output counters a) 
for I: =1 to NumPols do 
tth (olygonsCl] do 

begin 
for J: =J to NumVtx do (a get polygon e) 

begin 
with Points!. Vertices[ Start + J 3 7 do 

begin rmpPolyCJ]. X: =X; rmpPolyC.J]. Y: =V; TmpPolyCJ]. Z: =2; end; 
Transform( 1mpl'ol yLl], EyeSpace. 1mpPolyCJ] ); (a transform e) 
end; 

tf FacesEye( TmpPoly ) then 
begin 
NumClp NumVtx; (* protect original data *) 
Clipin( rmpPoly.NumClp ); (e clip to view window a) if NumClp > 0 then IrrsertSort( TmpP'oly.NumClp ); 

(e store in sorted order for display e) 
end; 

end; 1* loop for each polygon *) 
(e display surviving polygons. clipping each by closer polygons a) 
Start; (e initialize and clear display e) 
for I: =1 to NumDisplay do 
:ith OutPolysCl] do 

begin 
for J: =1 to NunrVtx do 

with OutVtcesl Start + J 3 do 
begin TmpPolyCJ3. X: =X; TmpPolyL.J]. Y: =Y; TmpPolyLJ3. 2: =2; end; 

ClipOut( TmpPoly.NumVtx,I ); (e clip and display e) if NumVtx > 0 then 
begin 
OetPlarres( 1mpPoly.NunuVtx ); (e convert to planes e) 
for J: =1 to NurnVtx do (e copy back for later clipping e) 

with OutVtcest Start + J 3 do 
begin X: =TnrpPolyLJ]. X; Y: =1mpPolyCJl. V; 7: =TmpPoly1J3. 7; 
end; 

end; 
end: (e for loop (1 to NumDisplay) e) 

Finish; (e finalize picture e) 
end; (e MakePicture e) 

begin (e main program a) 
lnitialize; (e set up default vien; parameters e) 
while not Done do 

Listing I continued on page 302 



Move Up to Tarbell 

The Serious Business Machine 
Do you have a small computer system that 
operates with mini -floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from 1 to 20 

megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you're a first - 
time computer buyer.) 

Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. It gives you word processing, inventory 
control with bill of materials, mailing lists - all in 
addition to accounting applications: general ledger, 
payables, receivables, payroll with cost accounting 
and order entry. Whatever your need may be, 

Tarbell can provide the working software that gets 
the job done. 

With the Tarbell System you get a Z80 4 Mhz CPU 
with memory management, timer and full interrupt 
capability, 2 RS -232 serial ports with handshaking, 
64 K bytes of random- access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 

Circle 197 on inquiry card. 

The software includes: CP /M" 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 

Tarbell also offers the MP /M" Multi -User 
Operating System and 4 additional RS -232 serial 
ports. 

The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six -month warranty on 
parts and labor. 

And when you need even more mass storage, 
Tarbell also has a hard disk that's system - 
compatible and provides easy back -up. 

If your business is growing or you need more than 
a few hundred K bytes - it's time to move up to 
Tarbell. Call your local Tarbell dealer for 
competitive prices. 

The One -Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538 -4251 

CP /M and MP /M are trademarks of Digital Research 
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Listing I continued: 

begir. 
writ.eln( Cread object, eyepo3nt, 

,' window, 
center of interest, 
picture, quit] '); 

readln(CmdChar); 
case CmdChar of 

begin writ.e('file name '); 

ReadObject(FileName); 

start over,' 

readln(FileName); 

end; 
begin write('eyepoint, X V Z : '); 

with EyePt dc, readln( X,V,Z ); 

eral; 

'r-' begin write('cent.er- of interest, X Y 7 

with Cntrint dc. readln( 
end; 
begin NumF'nl:. := 0; NumPt,s = 0; 

end; 
begin write('display window how many sides? '); 

readln(WindowSize); 
for I: =1 to WsndowSize do 

begin 
write('X 'Y 7 '); 

with Windowlll do readln(X,Y,1); 
end; 

GetScreer,i._al ' e; (* get window to screen scale *) 

I3etPlanes( Window,WindowSize ); (* get clipping planes 
end; 

'p' Makelicture; 
'y' . Done .= true; 

end; (* case statement *) 
end; (e while loop *) 
end. le main progran. C) 

BYTE's Bugs 
Adventurous Bugs 

As expected, many people 
called our offices with ques- 
tions about the two Adven- 
ture programs in the 
December 1980 BYTE, 
"Pirate's Adventure" (by 
Scott Adams, page 192) and 
"Lost Dutchman's Gold" (by 
Bob Liddil and Teri Li, page 
268). Although the authors 
found only two errors per se, 
the following notes are in 
order: 

In listing 2 of "Pirate's 
Adventure," page 210, line 
1240 says: 

1240 IF D < > -1 THEN 
1330 ELSE INPUT 
"READY DATA TAPE. 
HIT ENTER "; K$ 

while line 1330, the last line 
given in the listing, says 
simply: 

1330 REM 

Photo 1: Jon Swanson, BYTE drafting editor, finds a bug 
(shown in right hand) at the entrance to the Lost Dutchman 
Mine. 
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According to Scott Adams, 
the listing is correct as stands, 
because D is set to -1 in line 
20 of listing 2 (page 202) to 
denote a cassette -based pro- 
gram. The lines following line 
1330 were deleted by Scott 
from an earlier version of the 
program, because they re- 
ferred to disk commands 
only. Thus, the variable D 
should retain the value -1 
throughout this program, 
thereby preventing a branch 
from line 1240 to line 1330. 

There is an error in 
"Pirate's Adventure," but it 
affects you only if you tried 
to combine listings 1 and 2 in- 
to a single program for a 
32 K -byte TRS -80 (as sug- 
gested in column 2 of page 
212). The problem occurs 
when statements in what 
used to be listing 2 try to read 
the data directly from the 
DATA statements that used 
to be in listing 1. The full 
directions are: 

1. Delete lines 6510 to 6790 
of listing 1. 
2. Append the remaining 
DATA statements from 
listing 1 to the end of listing 
2, changing all occurrences 
after line 1240 of INPUT#D 
to READ. 
3. In listing 2, change line 
1280 to: 

1280 FOR X=0 TO 
CL:FOR Y=0 TO 
1:READ CA(X,Y):NEXT 
Y,X 

4. In listing 2, change line 
1290 to: 

1290 FOR X =0 TO 
NL:FOR Y=0 TO 
1:READ NV$(X,Y):NEXT 
Y,X 

In the listing for "Lost 
Dutchman's Gold," the lack 
of a closing quote at the end 
of line 36 (page 268) caused 
some confusion. However, 
the program will run without 
the quote, so that is not a 
problem. One occurrence of 
the invisible Control -D that 
editor Gregg Williams missed 
mentioning is on line 4130 
(page 280), just before the 
first letter in the word 
DELETE. 

The error in "Lost Dutch- 
man's Gold" is in the last line 
of line 1287 (page 274). 
Change the part that reads 
"7$(J,3)" to read "O$(J,3) "- 
the character before the 
dollar sign is capital O. 

Thanks to Bob Liddil, 
Scott Adams, and several 
other BYTE readers for call- 
ing these problems to our at- 
tention. 
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Q S Q NEW LOCATION 

1198 E. Willow Street 
Signal Hill, CA 90806 

ORDERING INFO TERMS 
Name, address, phone 
Ship By: UPS or Mall 

Shipping Chrg. Add $2.50 up to 
5 lbs. (UPS Blue) 

U.S. Mail Add $1.50 (U.S. Only) 
($25.00 Minimum Order) 

We Accept Cash, Check, Money 
Orders, Visa & Master Charge 

(U.S. Funds Only) 
Tax: 6% Calif. Res. 

COD's & Terms Available on 
Approval (School PO's Accepted) 

computer procuctsr Toll Free 800, 421 -7701 Outside Calif. 
inc. , \ 213, 595.6431 Inside Calif. 

MICROBYTE S -100 BOARDS S.D. SYSTEMS 
EXPANDORAM I 16K $249.00 
2MHz DYNAMIC 32K $275.00 
RAM BOARD 48K $299.00 

KITS 64K $325.00 

EXPANDORAM II 16K $260.00 
4 MHz DYNAMIC 32K $285.00 
RAM BOARD 48K $310.00 

KITS 64K $335.00 

SBC -100 KIT $299.00 
2.5 MHzIZ80 CPU 
WITH SERIAL & PARALLEL 
I/O IIO PORTS 

SBC200 KIT $325,00 
4 MHz /Z -80 CPU 
WITH SERIAL & PARALLEL 
I/O PORTS 

VDB8024 KIT $380.00 
80x24 I/O MAPPED VIDEO BOARD 
WITH KEYBOARD I/O 

CALIFORNIA COMPUTER" MICROPROCESSORS 

8080A 2.50 
Z80A 10.00 
Z80 CTC - , , 8.95 

z 

,<,.a,na,er*rib < 
e -, 

is MM -' 6 SturularO proposed 

"' " " ° "' ` "°" ° »ao'vo° fi n E l O ó°; ° ̂ ; ° 

a z°0 " ° "" °' °'°'m 6,2toe, N1716, a 4aí27121 

,,,,c4 
o' 1 ° + °Ep,nmw,n 

6 eea,aaMriie.n Minn" t f ) 1 
i ",, ,.c,oe n, <,.up, uo.a,nr -. 

, ,,,,, ,,,,,,,, ,, umo . 

:r "z .1 =1 +u,o,,,,,,,,.,n..n. °. 
endresh., hooE°..0.0 Z- 80A/1.O $349.00 o..4.aoAgw,l,roaena ..,e. 

Assembled & Tested dale., enih° "w,olode. " °, 
Optional Monitor Program $50.00 ö ;,a'mm.'e.G;:Nros °." ' " "" 

2016 16K STATIC RAM BRD. 
2032 32K STATIC RAM BRD. 
2065 64K DYNAMIC RAM BD 
2116 16K STATIC RAM BD. 
2200 MAINFRAME 
2400 MINI -81005 
2400 DISK CONTROLLER 
2501 MOTHERBOARD 
2710 4 -PORT SERIAL I/O 
2718 2 SER. PORT & 2 PAR. 
2720 4 -PORT PARALLEL I/O 
2802 6502 CPU BOARD 
2810 Z -80 CPU BOARD 

400 MINI -8100 
5416 THE -8100 
CALL FOR 'PRICE & DELIVERY 

2708/450 NS 

$5.50 ea. 
Of 

8/$42.00 
2716/5 VOLT 
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OredNerns 

$8.75 ea. 
450 NS. 

Major Mfg. 

REGULATORS 
320T5 80 

320T12 .80 

340T5 .70 

340T12 .75 

78L12 25 

RS -232 
CONNECTORS 

D825s 

1.9 2.90 3.80 
10.24 2.75 3.70 
25 Up 2.40 3.60 

p 
Data Phone Hood 1.00 

41169s (200 NS) 

(APPLE, TRS -80, HEATH, ETC.) 

8 for $26.00 
16.49 pcs. 3.00 
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Assembled & Tested Call for Price r, :. pP 

VERSAFLOPPY I KIT $250.00 
DISK CONTROLLER FOR 
8" & 5'G" DRIVES 
S -100 BUS COMPATIBLE 

VERSAFLOPPY II KIT $350.00 
NEW DOUBLE DENSITY 
DISK CONTROLLER FOR 
8" & 5'G" DRIVES 

PROM-100 KIT $210.00 
S- 1001EPROM PROGRAMMER 
FOR 2708, 2716, 2732, 2758 & 
2516(TI) 

ALL BOARDS ARE AVAILABLE 
(ASSEMBLED & TESTED) 

CALL FOR PRICE & DELIVERY 

(SYSTEM SOFTWARE) 
AVAILABLE UPON REQUEST) 

50 99 pca. 2.85 
100.499 cs. 2.60 P 
500 Up 2.40 P 

2114 L -2/200 NS 

1-16 $3.60 ea. 
17 -49 $3.40 ea. 
50 99 $3.25 ea. 

100 -499 $3.00 ea. 
500 Up $2.85 ea. 

MICROBYTE 
a a -ouaeOS232CSeraiPeroOne COMPONENTS 

74LS240 1 35 ea. 

74 LS241 1 25 ea. 

74 244 1 25 ea. 

74LS373 1 50 ea. 

74LS374 1 50 ea. 

87245 1 50 ea. 

SOCKETS 
1.99 100 u p 

14 PIN 10 .09 

16 PIN .12 .11 

18 PIN .15 .13 

20 PIN .23 .21 

24 PIN .26 .24 

28 PIN .30 .28 

40 PIN .ao .3e 
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ATARI 800 
(NEW 16K VERSION) 

COMPUTER CONSOLE OPERATORS MANUAL 
ATARI BASIC 8K RAM RF MODULATOR 
57 FULL STROKE POWER SUPPLY 
ALPHANUMERIC KEYS *ADDED OPTIONS 
PLUS 4 FUNCTION KEYSJOYSTICKS 

INVITATION TO PRO. EDUCATION ROM 
GRAMMING CASSETTE (NO CHARGE) 

CALL FOR PRICE 
10°'n OFF SOFTWARE WITH PURCHASE 

ATARI OPTIONAL ACCESSORIES 
MODEL fl DESCRIPTION PRICE 
810 Disk Drive 
815 Disk Drive System $1199.00 
820 40 -col. Dot Matrix Printer $ 349.00 
822 40col. Thermal Printer $ 349.00 
825 80.col. Dot Matrix Printer $ 750.00 
830 Acoustic Modem $ 159.00 
850 Interface Module S 175.00 
CX853 16K RAM Module $ 140.00 
410 Cassette Recorder $ 60.00 

MONITORS MODEMS CAPACITORS 

AMDEK 100 
12" B &W $129.00 
SANYO VM5012 
12 B &VII $260.00 

AMDEK 
13" Color $375.00 

IN STOCK 

NOVATION CAT 
300 BAUD, AUTO 

ANSWER /ACOUSTIC 

$149.00 ea. 
NOVATION DCAT 
300 BAUD /DIRECT 

CONNECT 

$169.00 ea. 
(OPTIONAL RS232 

CABLE $22.00) 

1 @ 12 Volt 
Ceramic 

gri ea. 
Or 

100/$8.00 

ATARI SOFTWARE & ACCESSORIES 
Description Price Description Price 
Basketball $30.00 Space Invaders $15.95 
Super Breakout $30.00 Kingdom $12.95 
Chess $30.00 Blackjack $12.95 
Video Easel $30.00 Biorhythm $12.95 
3D Tic Tac Toe $30.00 Graph It $15.95 
Star Raiders $42.00 Energy Czar $12.95 

Educational 
$42.00 Mailing List $16.95 

Educational Sys. ROM $19.95 Statistics I $16.95 
Assembler /Editor $45.00 Paddle Controls $17.95 
TelelinkI $19.95 Joysticks (pair) $17.95 

PRINTERS DISKETTES Price CONNECTORS 
Part a Box of 10 

Verbatim 5'/4" (soft) MD525 -01 526.50 
Scotch 51/4" (soft) 744 -0 $33.00 
Scotch 51/4" (10 -sec) 744 -10 $33.00 
Scotch 5V4"(16 -sec) 744 -16 $33.00 
Memorex 51" (soft) 3421 $24.00 
Scotch 8" 0S (soft) 743 -0 $49.95 
Maze!! 8" DS /DD FD -2D $65.00 

100 PIN IMSAI 
GOLD /S -100 

SOLDERTAIL 
$2,40 ea. 

Of 
10/$2.25 ea. 

CENTRONICS 737 -1 

ANADEX DP8000 
ANADEX DP9500 
ANADEX DP9501 
TEXAS INST 810 
BASE 2 800 MST 

CALL FOR 
PRICE & DELIVERY 

MAIN /FRAME & DISK DRIVE CABINETS from INTEGRAND 
MODEL 05- Oesktop M,lnlrame- 5 Cards - Small Power Supply 5200 
Cabinet sue 9 4' -w , 16 "0 a 7 5 "n Cabinet painted dove grey. from panel s black NO epaal potent 5.20$ ron 
molner°Wrd,5connecrorsmoaned. cold cage wdh all guides Reset swryhon fro I panel Power swdch .4DB25 Waits . 

1 BNC mounting hole. 70CFM tan, EMI Idler. 6' power cord. hey lose. and clamped oat came em on oar panel Pa /5 
power supply ( + B@IOA. l6ga1 SA, -1601 SA) Power supply ,, a ,emovabl module 

MODEL 700D- Horizonte! Desktop Olsk /Cover- 2 Eight Inch Drives - Drives Horizontal $250 
Cabinet size 20 "w o 23 "d a 7 5 "5. Cabinel painted dove grey, front panel is black Mounting for 2 eight-inch Saran 
SABOIR Floppy 01sk Drives (or mechanical equrvalenll Drive mounting brackets supplied Onves not supplied 70CFM an, 
6' Ihree -ente line cord, power switch, line fuse, EMI tiller and clamped al able eon on rear panel P794 power supply 
.904A. 24e5Á -PA peak. -50 75A All voltages regulated Power supply a removable m00510 

MODEL IIOOD- Oeaklop MEln /Froma -15 Cards- Sbndard Power Supph 5255 
Cabinet site I7 w a 2o.5"á a 7 5" h. Gemmel PSIn a gova grey. Iron) 01n!1,á buck 'other color sae opiov0 
t5$pos,ion IEEE compatible molherbard (will accept T801 terminator M. °phonon. card cage wily all guides Reset swath 
on Irons pane, Power swilc7,B'0125 cutouts. 2 BNC mountng holes. 70CFM On, EMI lin er. 6' power cord, line fuse. and 

power supply lBOD15A. N6a3A. -If QZJAI Power Supply isa romp able clamped 
dule Mothoboard lconneclws optional 

MODEL b DOS- YancauOsektapDlak/ Cover- 2El$Id sOhDrWes -OrIvaiVadul 5250 
Cabinel site 13 5 "w a 23"d s 11 'n Calomel panted dove grey. from 2anel rs black Mounting for 2 eight mcr Shugart 
SA801 R Floppy Disk Drives or mechanical eguwalenll Drive mounl,ng brackets supplied Drives not supplied 70CFM Ian 

on rear panel 6' three-wue line 
peak. 

switch. 
CIS vÚlagesl'WA A Powweerlwó2Y1$s a1 removable module 94 

power supply 

OUIv1E DT DISK DRIVE DISK DRIVES NEW 16K 
RAM MODULE 

FOR ATARI 800 
COMPUTER SYSTEMS 

95 ea. 
Mfg. by asap 

-8 

Double- sidedlSingle- Double Density 
IBM- compatiblell.2 Mbytes /Disk 
Fast - 3 ms. Track to Track 
154 Tracks /Daisy Chain 4 Drives 
ISO Standard Write Protect 
Programmable Door Lock 

CALL FOR PRICE & DELIVERY 

SA801 R 
8" Single -Sided 
Single /Double 

Density 

CALL FOR 
PR/CE & 

DELIVERY 
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TOLL FREE OUTSIDE CAL. 1(800)421 -0347, 1(800)423 -5886 ,,\V IIr 
'6 e< 

N'ro \ tit' 

r GOt. 
Kov 

Introducing The 
NEC Personal Computer 

c =commodore 
Call for latest price on: 

CBM 8000 
Business computer 
CBM 2001 
Business computer 
CBM 2001 
PET 
CBM 2022 
Printer 
CBM 2023 
Printer 
CBM2040 
Dual Drive 

CBM Modem Floppy Disk 
(300 Baud) CBM 8050 

CBM Voice Dual Drive 
Synthesizer Floppy Disk 

MOM 
1(800) 421-0347' 

Here is THE computer from NEC. 
Centronics and RS232 interfaces are 
standard. Up to 64 K (RAM). SEND FOR 
PRICE AND INFO., OR CALL TOLL FREE! 

monitors 
9" Black and white. Only $185. 

Also available In Sanyo 
12" Black and white. 
15" Black and white. 

TRS-80* 
All TRS -80 Compatible Hardware 
and Software. Call us and tell us what 
you need! ill' 8111, a rad, ,o.rrk 'l'ami. I 

print wheels and thimbles 
Huge selection for Oums, Diablo, 
NEC. Plastic or metal. 

(- Cal l 1 -800- 421 -0347 . 

apple cards 
Hi -Speed Serial Interface Cal 
Communications Interface Cal 
Parallel Printer Interface Cal 
Centronics Printer Interface Cal 
Hobby /Prototype Cal 
Integer Basic Firmware Cal 
Applesoh Firmware ,* Cal 

NEC..x ., 

apple II & 
Il plus 

16K -Call 
32K -Call 
48K -Call 
toll free 

Letter quality high speed printer, bi- 
directional, high resolution plot- 
ting, graphics. 
RO with Tractor Feed $2865. 
KSR with Tractor Feed $2995. 

Paper Tiger (1P440) $949. 
With Graphics 
Anode= DP9500 $1449 
DP8000 $849. 
Epson MX 80 $645. 

DATA SYSTEMS 
Smart Video Terminai 

$795 -1 

ÏHEH 
The HP -85 is a powerlul 
BASIC language computer 
complete with keyboard. 
CRT display, printer, and 
lape drive -all in one corn- 
pact unit. Ca II 

apple III 
is here 
Call today and be the 
first to have the most 
Cowerlul professional 
computer in its class, 

JII ATARI 825 
I / ̀  Printer..$799 

atari 
800 

elananiew 

t 
Everything that 400 has plus Basic 
Language Cartridge. 16K memory (ex- 
pandable to 48K) Only $798. 

4, Bonus 8K Memory Module good till 
¡(Q' 12/31 /90. 

Atari Program Recorder. Only $88.95 
Atari Expansion Memory. 8K $89.95 

16K $159. * apple Il 

inventory control system 
The first truly professional system 
that can tackle up to 8,100 Items, 
transaction register /audit trail. in- 
ventory status report, re -order 
report, keeps track of purchase 
orders automatically. will handle 
multiple departments or divisions, 
fast data retrieval. Minimum hard- 
ware requirements: Apple II Plus 
with 48K, one disk drive and 80 
column printer. Available also for 
the new DOS 3.3. 

dysan diskettes 

(:ALL FOR 
FREE CATALOG 

16K RAM 
set vi 8 539.95 

Prices subject to change without 
notice. Please allow ample time for 
checks to clear. Please add 2°%% for 
shipping and handling. California 
residents please add 6v1, sales tax. 
Sorry, no COD. 

e" (Box of 10) 
3740,1 sgl side /sgl density 

M.50 n. 
3740/1D sgl side /dbl den 

Ii.es ea . 

s.. laos of 51 

104/1 son sector. 
107/1 10 sectors. 
l0s /1 16 sectors 5150 es 

Micromodem 100 Call. 
Micromodem I l Only $325 

In California Call (213) 996-2252 

MICROTM 
BUSINESS WORLD 
15818 Hawthorne Blvd., 
Lawndale. CA 90260 

Immediate response to your orders 
I'..5. und International healer 

inquiries mulled. 
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An ADM -3 Emulator 
for the Hazeltine 1500 

Charles Shoemaker 
2725 E Maplewood Ave 

Littleton CO 80121 

All Hazeltine 1500 owners seem to agree on two things: 
it is a very nice terminal; and they are frustrated that a 
good deal of the software available that uses cursor con- 
trol has been written for the Lear Siegler ADM -3 ter- 
minal; consequently, it will not run properly on the 1500. 

In my particular case, the problem came to a head as I 

was attempting to modify for my terminal a graphics 
game written in 8080 assembly language. Some of the 
cursor- movement control was not at all obvious, and I 

wasn't really willing to take the time to follow the entire 
structure of the program through just to play a simple 
game. 

This, coupled with the fact that I'd have to do the same 
(disassembling system software where no source code is 

provided) for every program written for the ADM -3, led 
me to write this routine. 

This routine is a patch to my CP /M operating system 
BIOS (I /O driver module). It can be placed in ROM 
(read -only memory) or programmable memory, but, if it 
is placed in ROM, the two temporary locations, MODE 
and Y, will have to be relocated somewhere in program- 
mable memory. The routine is entered with the ASCII 
(American Standard Code for Information Interchange) 
character to be sent contained in the C register and the 
parity bit low. It assumes that the output status has been 
checked and that the output port is ready for a character. 
Registers A and C are altered on exit. Since this routine 
needs to send as many as four characters (I will explain 
that in a moment), there's a subroutine to wait for output 
status, which will have to be customized for other 
systems. 

If the character to be sent comes in another register, the 
MOV instructions to and from C (and the PUSH B and 
POP B instructions, if the register is B) can be easily 
altered. For example, if the program sends the character 
in A, the following routine can be used: 

PUSH B 

MOV C,A 
CALL EMULATOR 
POP B 
RET 

Note that in the 8080 instruction set, the PUSH B and 
POP B instructions also do the same to C. 

The code is twisty, and a little bit devious, as described 
below. I first attempted to fit it into 128 bytes, so that it 
would fit in one disk sector. Unfortunately, I didn't quite 
make it. Users with Z80 processors can take advantage of 



MICROBYTE INTRODUCES 
MORE PROFIT FOR YOUR BOTTOM LINE 

32K STATIC MEMORY BOARD 
Fully S100 bus compatible, IMSAI, SOL, ALTAIR, ALPHA MICRO 
Uses Intel low -power 2141L -4 4Kx1 Static RAM 2 MHz or 4 MHz operation 
Gold contacts for higher reliability 

Thermally designed heat sink (board operating temperature 0-70°C) 
Commercially designed power bus; 7 ground bus bars; 0.1 of 
decoupling capacitors 

Fully tri -state buffered 
Inputs fully low -power Shottky Schmitt Trigger buffered on all 
address and data lines 
Phantom is jumper selectable to pin 67 
Each 4K bank addressable to any 4K slot within a 64K boundary 

. 4K hardware or software selectable 
One on -board 8 -bit output port enables or disables the 32K In 4K blocks 
Selectable port address 
4K banks can be selected or disabled on power on clear or reset 
Will operate with or without front panel 
Compatible with Alpha Micro, with extended memory management 
for selection beyond 64K 

No DMA restriction 
Low power consumption 800mA 
Fully warranted for 120 days from date of shipment 

,:utania,ser*, :, 

IIIIIIIIIIIIIIiIIIIIIIIIIIII11111111111Ullllll111 

Z- 80A/I.O A complete single board Z -80A CPU with serial /parallel interface 
Fully compatible with the proposed IEEE S -100 Bus Standard 
Z -80A CPU (4MHz version of the Z -80) 
158 instructions -superset of and upward compatible from the 
8080's 78 instructions 

Up to 4K of on board Eprom with optional Z -80 monitor program - 
1K(2708), 2K(2716) or 4K(2732) 
Full vectored interrupt capability 

. 2MHz or 4MHz operation is jumper selectable 
Selectable auto -wait state insertion for extending M1, MREQ, 
IORQ and /or on board ROM 

Dual RS -232 serial I/O ports using the Z80A -DART with individual 
baud rate selection (16 baud rates from 50-19,200 baud) 

Up to 24 bit parallel I/O port -fully programmable Intel 8255A 
Up to 8 separate counter /timers using 2 Z -80A CTC 

DISK CONTROLLER 
DMA to within 16M byte of memory 
State -of- the -art NEC765 LSI Controller 
IEEE -5100 compatible 
DMA arbitration allows use of multiple boards within a system 
PLL data recovery for totally reliable operation 
*Write pre -comp switched at mid -disc for reliable double density 
operation 
Supports up to four (4) drives 

Power On, Power Off or Reset deselects drives to avoid 
damaging files 
Drive deselect Time Out, deselect drives not in use 

Single or double sided operation 
Single density /double density operation 
8" standard drives 
Separate VCC supply for data recovery to eliminate possible noise 
problems 

iíil'T ï 

64K DYNAMIC RAM BOARD 
Fully S -100 bus compatible /Alpha Micro compatible 
64K x 8 bit dynamic RAM 
Low power: + 8VDC @ 700 ma 

+ 16VDC @ 100 ma 
16VDC @ 25 ma 

Built-in -parity with LED indicator and vector interrupt 
Memory addressable in four 16K banks 
Hidden refresh 

Gold contacts for high reliability 
72 -hour Burn -in 
Memory mapped via DIP switch 
Built -in programmable write -protect 
Programmable control port for parity and bank control 

MICROBYTE has the products - from memory 
boards to complete S -100 systems, and we offer 
the rest of the value cluster - call today for the 
whole story on how you can become a Micro - 
byte dealer. 

4 PORT 110 
* Quad RS -232C Serial Ports, One 20mA Current Loop Port 
Fully IEEE S -100 Bus Compatible 

*Asynchronous Communications with Z80A- Dart(TM) or 
Synchronous Communications with Z80A- SIO /0(TM) 

Full Set of Modem Control Signals, including RI (Ring Indicator) 
Easily Configurable to Any Type of Terminal Interface I /O Servicing Environments: (1) Polled; (2) Bus Vector; 
(3) Z80 Mode 2 Vector 

*Off-Board Interrupt Daisy Chain Capability 
' Special Receive Conditions: (1) Framing Error; (2) Parity 

Error; (3) Receiver Overrun Error 
Baud Rates Selected Individually from 50 Baud to 300K Baud 
72 Hour Burn -In 

MICROBYTE 1198 E. Willow St., Signal Hill, CA 90806(213) 595-8571 
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Ad #12 SOFTWARE 
out our new items. 

CP /M users: specify disk systems and formats. Most formats available. 

CP /M' 
JQy JPv 

ARTIFICIAL roP 
INTELLIGENCE 
Medical S449/340 
Dental $449/840 
COMPLETE BUS. SYSTEM 
Creator $269/325 
Reporter $169/320 
Both $399/$45 
COMPUTER CONTROL 
Fabs _ . .. . 3159/520 
UltraSort II $159/$25 
COMPUTER PATHWAYS 
Pearl (level 1) S 99/325 
Pearl (level 2) $299/840 
Pearl (level 3). _ $549/365 
DIGITAL RESEARCH 
CP /M 2.2 

NorthStar $149/525 
TRS -80 Model II (P &T) $159/335 
Micropolis $169/325 
Cromemco $189/325 

PL /I -80 $459/335 
BT -80 $179/325 
Mac S 85/315 
Sid S 65/315 
Z -Sid S 95/315 
Tex S 70/315 
DeSpool S 50/510 
DYNAMIC MICRO- 
PROCESSOR ASSOC. 
Ascom $109/315 
CBS $369/345 
DMA -DOS $179/835 
GRAHAM -DORIAN 
General Ledger $729/340 
Acct Receivable $729/$40 
Acct Payable $729/840 
Job Costing 3729/340 
Payroll $493/340 
Inventory $493/340 
Cash Register $493/340 
Apartment Mgt $493/340 
KEY BITS 
String /80 S 84/320 
String /80 (source) $279 /Sna 
WordSearch $179/325 
MICRO -AP 
S -Basic $269/325 
Selector III $269/$25 
Selector IV $469/335 
MICRO DATA BASE 
SYSTEMS 
HDBS $269/335 
MDBS $795/340 
DRS or ORS or RTL $269/335 
MDBS PKG $1295/360 
MICROPRO 
WordStar $324/360 
Customization Notes $ 89 /Sna 
Mail- Merge. $114/325 
WordStar/Mail-Merge. $434/385 
DataStar $249/360 
WordMaster .. $ 119/340 
SuperSort I $199/340 
MICROSOFT 
Basic -80 $294/330 
Basic Compiler $329/330 
Fortran -80 $349/330 
Cobol- 80...... $574/330 
Macro -80 $144/320 

$ 84/320 Edit -80 . 

MuSimp /MuMath 3224/$25 
MuLisp -80. .$174/320 

ORGANIC SOFTWARE 
TextWriter Ill $111/320 
DateBook... $269/325 
OSBORNE 
General Ledger $ 59/320 
Acct Rec /Acct Pay $ 59/320 
Payroll w /Cost $ 59/320 
All 3 $ 129/S57 
All 3 + CBASIC-2. $199/371 

PEACHTREE' 
General Ledger $399/340 
Acct Receivable $399/340 
Acct Payable $399/340 
Payroll $399/340 
Inventory $399/340 
Property Mgt $799/340 
CPA Client Write -up $799/$40 
Mailing Address $349 /340 

SOFTWARE WORKS 
Adapt .3 69 /Sna 
Ratfor.. 3 86 /Sna 

SOHO GROUP 
MatchMaker S 97/320 
WorkSheet $177/320 

STRUCTURED SYSTEMS 
GL or AR or AP or Pay _ $599/340 
Inventory Control $449/340 
Analyst $199/325 
OSort S 89/320 

SUPERSOFT 
Forth (8080 or Z80) $149/325 
Diagnostic II S 84/320 
Other less 10% 

TCS 
GL or AR or AP or Pay ...S 79/$25 
A114 $269/$99 

WHITESMITHS 
"C" Compiler $600 /330 
Pascal (incl "C") $750/345 

DATA BASE" 
FMS -80 $649/$45 
dBASE Il $629/350 
Condor $599/330 
T.I.M $329/835 

"PASCAL' 
Pascal /MT+ ... $429/530 
Pascal /Z $349/330 
Pascal /UCSD $299/330 
Pascal /M $149/820 

"WORD PROCESSING" 
SpellGuard. $249/325 
Spell Binder... $349/345 
Magic Wand. $289/345 

"OTHER GOODIES" 
Tiny "C" S 89/$50 
Tiny "C" Compiler $229/350 
CBASIC -2 3 89/$15 
Nevada Cobol $129/325 
MicroStat $224/315 
Vedit $ 99/315 
Prof Time Bill (Asyst) $549/340 
ESO -1 $1349/350 
MiniModel ..... ....3449/350 
StatPak.. $449/340 
Micro B+ . $229/340 

APPLE II' 
MICROSOFT 
Softcard.. $292 
Fortran $179 
Cobol ...$574 
PERSONAL SOFTWARE 
Visicalc $122 
CCA Data Mgr 3 84 
Desktop /Plan S 84 
Zork _ S 34 

PEACHTREE' 
General Ledger $224/$40 
Acct Receivable $224/340 
Acct Payable $224/340 
Payroll $224/340 
Inventory.... $224/340 
"OTHER GOODIES" 
Super -Text I I _ $127 
Data Factory... $129 
DB Master $159 
Ledger Plus...., $549 
Charles Mann less 15% 
STC ... less 15% 

ORDERS ONLY -CALL TOLL FREE VISA MASTERCHARGE 

1- 800.854 -2003 ext. 823 Calif. 1- 800 -522 -1500 ext. 823 
Overseas -add $10 plus additional postage Add $2.50 postage and handling 
per each item California residents add 6% sales tax Allow 2 weeks on checks. 
C.O.D. ok Prices subject to change without notice. All items subject 
to availability ,w- Mtgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 
6520 Selma Avenue, #309 Los Angeles, CA 90028 (213) 666 -7677 
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their relative -jump capabilities and easily crunch it into 
128 bytes. 

How It Works 
On the ADM -3, cursor up, cursor right, home, and 

clear screen are simple control codes: 11, 12, 30, and 26 in 
decimal, respectively. The control codes for the two ter- 
minals are shown in table 1. These codes are converted in 
the routine called NORM (see listing 1). Noncontrol char- 
acters are shunted to be transmitted directly at the label 

Listing 1: The Lear Siegler ADM -3 emulator for the Hazeltine 
1500. For a detailed explanation of the program, see the accom- 
panying text. 

ORG 
JMF 

ORG 

ENTRY: LDA 
ORA 
MOV 
JZ 
JPE 

CFI 
MVI 
STA 
JNZ 
MVI 
STA 
RET 

NORM: CF'I 

JC 
JNZ 
MVI 
JMF' 

NrHOME: CF'I 

JZ 
CPI 
.JNZ 

MVI 
JMP 

NTRGHT: CPI 
JNZ 
MVI 
STA 
RET 

NTESC: CPI 
JNZ 
IHR 
INR 

SPECL: MVI 
CALL 

DUTCH: MOV 
PUSH 
IN 
ANI 
JZ 
POP 

ZAP: OUT 
RET 

XY: 
JM 

MOV 
STA 
MVI 
STA 
RET 

FINAL: F'USH 

MVI 
CALL 
F'OF' 

MOV 
SUI 
CPI 
JNC 
ADI 

SENDX: CALL 
XRA 
STA 
LDA 
JMP 

MODE: 
Y: 

Aì 

7FB4H i FIX CPM DUTCH ROUTINE TO JUMP HERE 
ENTRY 

8000H i PUT AFTER BIOS 

MODE t ARE WE IN THE MIDDLE OF SOMETHING? 
A 
A,C 
NORM 
XY 

i GET CHARACTER TO SEND, FDR COMPARES 
t ORDINARY 
i IF JUMP TAKEN, NORM CONTAINS EITHER 3 OR 255 

i MIDDLE OF XY ADDRESS SEQUENCE 
ArO : PRESET ERROR CONDITION 
MODE 
ZAP 
A,3 
MODE 

i SOMETHING'S WRONG- -PRINT IT AND GIVE UP 
i FIX UP 
i TELL US NEXT TIME 
i AND BACK 

30 i TEST FOR HOME CHARACTER 
NTHOME 
ZAP i NOT A CONTROL CHARACTER --SEND IT 
C,18 : GET HAZEL'S HOME CHARACTER 
SPECL i DO IT 
11 : IS IT UP- CURSOR? 
SPECL -1 : DUICK TRICK 
12 i IS IT RIGHT -CURSOR? 
NTRGHT i NO - -- 
A.16 : HAZEL'S RIGHT -CURSOR 
ZAP 
27 i IS IT ESCAPE -ADDRESS CURSOR? 
NTESC 
A,1 i TELL US NEXT TIME THROUGH 
MODE 

26 i IS IT CLEAR SCREEN? 
DUTCH : NO, MUST BE SOME OTHER CONTROL CHARACTER 
C : MAKE 28, HAZEL'S CLEAR SCREEN CHARACTER 
C 

A,126 i GET HER ATTENTION 
ZAP i SEND THE FIRST CHARACTER RIGHT AWAY 
A,C : RETRIEVE ORIGINAL CHARACTER 
PSW i STOW IT AWAY 
10H i GOTTA CHECK STATUS 

OUTCH+2 
PSW i GET IT BACK 
11H t SEND IT 

i FINALLY, RETURN TO CALLER 

i WE KNOW WE HAVE 'ESC' '_' SEQUENCE 
FINAL i SEE IF THIS IS X OR Y CHARACTER 

TAKE THE JUMP IF THIS IS X 

ArC i JUST GET Y CHARACTER 
Y i AND SAVE IT 
ArOFFH i LET US KNOW WHAT TO DO NEXT TIME 
MODE 

i AND BACK 

B SAVE X CHARACTER A MINUTE 
C,17 : GET HAZEL'S ATTENTION 
SPECL 
F : GET'M BACK 
A,C i GET X COORDINATE 
32 : GET RID OF ADM -3 BIAS 
31 : FIX HAZEL'S BIAS 
SENDX I OK AS IS 
96 i HAZEL LIKES THIS BETTER 
OUTCH +1 : SEND X 
A i FIX MODE UP --BACK TO NORMAL 
MODE 
Y : ADM -3 BIAS OK FOR HAZEL 
OUTCH+1 i SEND IT AND GO HOME 

DB 0 
DB 0 

END 



dBASE II vs. the Bilge Pumps. 
by Hal Pawluk 

We all know that bilge pumps suck. 
And by now, we've found out -the hard 

way -that a lot of software seems to work the 
same way. 

So I got pretty 
excited when I ran 
across dBASE II, an 
assembly -language rela- 
tional Database Man- 
agement System for 
CP /M. It works! And 
even a rank beginner 
like myself got it up 
and running the first 
time I sat down with it. 

If you're looking 
for software to deal with 
your data, too, here are 
some tips that will help: 

Tip #1: Database Management 
vs. File Handling: 

Any list or collection of data is, loosely, 
a data base, but most of those "data base man- 
agement" articles in the buzzbooks are really about 
file handling programs for specific applications. 
A real Database Management System gives you 
data and program independence (no repro- 
gramming when data changes), eliminates data 
duplication and makes it easy to turn data into 
information. 

dBASE II vs. everything else. 
dBASE II really impressed me. 
Written in assembly language (with no 

need for a host lan- 
guage), it handles up to 
65,000 records (up to 32 
fields and 1000 bytes 
each), stores numeric 
data as packed strings 
so there are no round - 
off errors, has a super- 
fast multiple -key sort, 
and supports ISAM 
based on B* trees. 

You can use it 
interactively with 
English -like commands 
(DISPLAY 10 PROD- 
UCTS), or program it 

(so when you've set up the formats, your secretary 
can do the work). Its report generator and user - 
definable full screen operations mean that you can 
even use your existing forms. 

And if all this makes your mouth water, but 
you've already got all your data on a disk, that's 
okay: dBASE II reads your ASCII files and adds 
the data to its own database. 

Right now, I'm using dBASE II with my 
word processor for budgeting, scheduling and 
preparing reports for my clients. 

Next come job costing, time billing and 
accounting. 

An Unheard -of Money -Back 
Guarantee. 

dBASE II is the first software I've seen 
with a full money -back guarantee. 

To check it out, just send $700 (plus tax in 
California) to Ashton -Tate, 3600 Wilshire Blvd., 
Suite 1510, Los Angeles, CA 90010. (213) 666 -4409. 
Test dBASE II doing your jobs on your computer 
for 30 days. If, for some strange reason, you don't 
want to keep it, send it back and they'll refund 
your money. 

No questions asked. 
They know you don't need your bilge 

pumped. 

Tip #2: Assembly 
Language vs. BASIC: 

This one's easy: if you're setting up a 
DBMS, you're going to be doing a lot of sorting, 
and Basic sorts are s- l -o -w. Run a benchmark on 
a Basic system like S * -IV against a relational 
DBMS like dBASE II and you'll see what I mean. 
(But watch it: I've also seen one extremely slow 
assembly- language file management system.) 

Tip #3: Relational vs. Hierarchal 
& Network DBMS. 

CODASYL -like hierarchal and network 
systems, around since the 1960's, are being 
phased out on the big machines so why get stuck 
with an old -fashioned system for your micro? A 
relational DBMS like dBASE II eliminates the pre- 
defined sets, pointers and complex data structures 
of a CODASYL -type DBMS. And you don't need 
to be a programmer to use it. 

Circle 202 on inquiry card. 
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CROSS -COMPILE 
FORTH ! 

Nautilus Systems' Forth Cross-compiler is now in use 
by individuals, universities, and major companies 
around the world. 

USES: 

To produce a modified or tailored version of Forth 
on a host computer. 
To produce Forth systems for computers that have 
none. 

To produce applications that use the minimum 
required nucleus code. 

To do all the above in a ROM/RAM environment. 

FEATURES: 

Written entirely in high level fig -Forth. 

Automatic forward reference to any word or label. 
Cross-compiles to any location in the host for any 
base address in the target. 
Cross -compiles to any screen in the host for any 
base address in the target. 
Cross -compiles vocabularies. 
Can produce headerless code. 
Can produce ramble code. 
Load nap that shows address, type of symbol and 
name. The map appears in readable column format, and 
page width and length are selectable. 
A comprehensive list of undefined symbols is 
produced showing undefined CFAs, DOES> pointers, 
labels and words on a vocabulary -by- vocabulary 
basis. 

MACHINE READABLE VERSIONS FOR THE FOLLOWING SYSTEMS: 

TRS -80 APPLE 

NOR.THSTAR CP /M 
H-89 
LSI-11 

Each includes an executable version of fig -FORTH model 
1.0, Cross-compiler, cross -canpilable source, 
utilities, and documentation. 

(This program is not intended for newcomers to FORTH) 

Price $150.00 (Includes shipping). Calif. residents 
please add sales tax. 

NAUTILUS SYSTEMS 
P.O. BOX 1098 SANTA CRUZ, CA. 95081 

FOR THE SERIOUS 
FORTH USER 

TRS -80 is a trademark of Radio Shack, a division of Tandy Corp. 

APPLE is a trademark of Apple Computers Inc. 
CP /M is a trademark of Digital Research. 

LSI -11 is a trademark of Digital Equiptment Corp. 

COPYRIGHT ° 1981 NAUTILUS SYSTEMS 
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Action ADM -3 

Cursor Up 11 (Control -K) 
Cursor Down 10 (line feed) 
Cursor Left 8 (backspace) 
Cursor Right 12 (Control -L) 
Clear Screen 26 (Control -Z) 
Cursor Home 30 (Control- shift - 

H-1500 

126, 12 ( -, Control -L) 
10 (line feed) 
8 (backspace) 
16 (Control -P) 
126, 28 ( -, Control -shift -L) 

N) 126, 18 ( -, Control -R) 

Table 1: The control codes for the Lear Siegler ADM -3 and 
the Hazeltine 1500 terminals. The numbers are the decimal 
values for the ASCII codes shown in parentheses. 

ZAP. The control codes are detected with a series of corn - 
pare operations, and the proper code for the Hazeltine 
placed in the C register. The Hazeltine's 126 function - 
lead-in code is sent, if necessary, by the jump to SPECL. 
Other control codes (carriage return, line feed, back- 
space, etc) fall through and are sent unchanged. 

The two -coordinate direct cursor addressing is more 
complicated. For both terminals, X is the horizontal posi- 
tion, from 0 thru 79, and Y is vertical, from 0 thru 23. 
The ADM -3 must receive the sequence ESC (ASCII 27), 

_" (ASCII 61), Y +32, and X +32. The H -1500 requires 
the tilde (- , ASCII 126), ASCII 17, then X, then Y +32. 
In addition, if X is in the range 0 thru 31, then 96 should 
be added, although the terminal will accept 0 thru 31. 

The routine collects all four characters from the host 
software, then sends the Hazeltine control sequence. 
Since the emulator is called four times before it can com- 
plete the direct -cursor addressing sequence, we need 
some way to know where we are in the sequence and 
what action needs to be taken in each case. The tem- 
porary byte, MODE, is the key to what happens. Its four 
states are as follows: 

MODE =0: We are not in the middle of a direct - 
cursor- address sequence. NORM gets control. If 
NORM detects ESC, it sets MODE to 1 and returns. 
MODE =1: ESC has been detected. If " =" is the cur- 
rent character, MODE is set to 3 and the routine 
returns. Otherwise, MODE is reset to 0 and the char- 
acter is sent. 
MODE =3: This character is the Y coordinate. The 
byte is stored in variable Y, and MODE is set to 255. 
MODE =255: The byte to be sent is the X coordinate. 
The byte is processed for the Hazeltine and the lead -in 
and control bytes are sent. X is recovered and sent, 
then Y is recovered. No processing for the 1500 is 
needed here. MODE is reset to 0 and Y is transmitted. 

These values for MODE were chosen so that a four - 
way branch could be taken from one test, the ORA A in- 
struction at the top of the routine. The zero flag is tested 
first, and the jump -on -zero instruction branches to 
NORM. The 1 condition is separated by the JPE, as it is 
the only condition with odd parity. The 3 and 255 are dif- 
ferentiated with the sign flag. 

The kind of multiway branching I've used here is worth 
a little study. It could be useful in a number of applica- 
tions. 



A Microcomputer 
for everyone at 

a Micro Price 
The [Microfkd - a new generation of 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not Just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

Unique 'one -touch' key word entry: the 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, etc.) have their own single -key entry. 
Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 
Excellent string-handling capability takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests (e.g. 
comparison). The MicroAce also has string 
input to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 
Up to 26 single dimension arrays. 
FOR /NEXT loops nested up 26. 
Variable names of any length. 
BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 
Exceptionally powerful edit facilities, allows 
modification of existing program lines. 
Randomise function, useful for games and 
secret codes, as well as more serious 
applications 
Timer under program control. 

PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub - routine. 
High - resolution graphics with 22 standard 
graphic symbols. 
All characters printable in reverse under 
program control. 
Lines of unlimited length. 

'Excellent value' indeed! 
For just $149.00 (including handling charge) you 

get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
ICs; case; leads for direct connection to a cassette 
recorder and television (black and white or color); 
everything! 

Yet the MicroAce really is a complete, powerful, 
full -facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 

immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production -more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce 1K byte 

miniature computers 
A COMPLETE COMPUTER 

for $149.00 for 1K Kit 
Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 

RAM (expandable to 2K on board) is roughly 
equivalent to 4K bytes in a conventional computer 

typically storing 100 lines of BASIC. (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 
And Benchmark tests show that the MicroAce is 

faster than all other personal computers. 
No other personal computer offers this unique 

combination of high capability and low price. 

The MicroAce teach -yourself 
BASIC manual. 

If the leatures of the BASIC interpreter mearl 
little to you-don't worry. They're all explained in the 
specially- written book free with every kite The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately- purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt and we have no doubt that you will be 

Z80 A microprocessor 
chop. widely recognised 
as the tarst eve, rll:rde!. 

Expansion 
Connector TV 

modulator 

Sockets for 
TV. cassette 
recorder, 
Uwe' 
supply. 

SUPER 
ROM. 

Rugged, 
flush. 
Keyboard 

Il1111111111 111111111.111 mom am own 
..i...:... 

Your MicroAce kit 
contains... 

Printed circuit board, with 
IC sockets for all ICs. 
Complete components set, 
including all ICs -all 
manufactured by selected 
world-leading suppliers. 
New rugged keyboard, 
touch- sensitive, wipe -clean. 
Ready -moulded case. 
Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 

portable cassette recorder.) 
Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 
FREE course in BASIC 
programming and user 
manual. 

Circle 204 on inquiry card. 

JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! - INN - NEI -- fa MI MN N - - - 

Send Check, Money Order or quote your Credit Card No. to: 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 

Ior phone 1714) 547 2526 quoting your Credit Card Number. 
1 

IOuamity Description Unit Price TOTAL 
_ 

Amex. ' 
_ Diners 

I _ Check ' 
Money Order 
Master Charge 

I Visa 1 

Cad No ' 

MicroAce Kit 1K $149.00 

MicroAce Kit 2K $169.00 

Manual $10.00 

1K Upgrade Kit $29.00 

Shipments inside California TOTAL add 6% TAX ' Exp. Date 

Name 

Address ' 
State Zip 

Lenv ------- MEN - - - -=II 
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Technical Forum 

Challenger Writes on Comprint 
Edward H Carlson, 3872 Raleigh Dr, Okemos MI 48864 

I use an Ohio Scientific C2 -4P for word processing and 
text editing. I selected the Comprint 912 as a printer 
because of its legibility (9 by 12 dot matrix), speed (3 lines 
per second), quietness (electrostatic printing, not 
impact), and low cost. The choice of the parallel -interface 
model reduced costs further. I want to show you a 6502 
assembly -language program that interfaces a 6522 VIA 
(versatile interface adapter) parallel port to the Comprint 
912. 

The Model 500 main processor board of an OSI 
Challenger II has a provision for a 6820, a 6520, or a 6521 
PIA (peripheral interface adapter) containing two 8 -bit 
parallel ports. The 6522 VIA enhances the PIA functions 
with extra handshake options and two timers. I had 
already added a 6522 to my processor board in the space 
for the PIA. A little extra work was required because six 
pins have different functions on the 6522. I made the 
modification by changing only four lines on the Model 
500 processor board. The price was a nonstandard nam- 
ing of the address lines to the sixteen registers of the 6522. 

The address conversions needed are noted at the bottom 
of listing 1. The 6522 resides at hexadecimal location F7xx 
in memory. 

The Comprint has several parallel I/O (input /output) 
options. I've used the wide strobe /acknowledge mode, 
enabled by pulling a jumper pin from the Comprint cir- 
cuit board. Besides the seven lines of ASCII (American 
Standard Code for Information Interchange) data, there 
are three control lines. DAV is the strobe signal sent by 
the computer telling the printer that valid data is on the 
data lines. NDAC is the acknowledge signal sent by the 
printer telling the computer that the data has been ac- 
cepted. NRFD is the busy line that the printer sets high 
when its data buffer is full and unable to accept further 
data. 

At the 6522 end, the lines are assigned as follows: DAV 
is CB2, put high and strobed low when the 6502 pro- 
cessor writes data to port B of the 6522 VIA. It must be 
set high again before the next ASCII character is sent. 
NDAC is CB1, configured to detect the trailing edge, 
low -to -high transition, of the acknowledge signal sent 
from the printer. NRFD is pin PB7 of the eight -line 
parallel data. One wants to detect the high or low state of 
this line, not an edge as it makes a transition. 

Listing 1: After installing the 6522 VIA in the Model 500 processor board of the OSI Challenger II, this 6502 assembly- language pro- 
gram interfaces the 6522 parallel port to the Cornprint 912. 

10 C000 
20 C000 
30 C000 48 
40 C001 A902 
50 C003 8DOEF7 
60 C006 A97F 
70 C008 8D08F7 
80 COOB 8D07F7 
90 COGE A990 

100 CO10 8D03F7 
110 C013 ADOOF7 
120 C016 2980 
130 C018 30F9 
140 CO 1 A 68 
150 0018 49FF 
160 CO1D 8D00F7 
170 CO20 ADO7F7 
180 0023 2910 
190 CO25 C910 
200 CO27 DOF7 
210 CO29 A9F0 
220 CO2B 8D03F7 
230 CO2E 60 
235 CO2F 
240 CO2F 
250 CO2F 
260 CO2F 
270 CO2F 
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=$C000 

OUTCHR PHA 
LDA #$02 
STA $F70E 
LDA #$7F 
STA $F708 
STA $F707 
LDA #$90 
STA $F703 

BUSY LDA $F700 
AND # %10000000 
BMI BUSY 
PLA 
FOR #$FF 
STA $F700 

ACK LDA $F707 
AND #$10 
CMP #$10 
BNE ACK 
LDA #$F0 
STA $F703 
RTS 

PARALLEL PORT TO COMPRINT 912 
A CONTAINS CHARACTER 
ENABLE B PORT OF 6522 

Standard 
B Port I/O Register 00 
Auxiliary Control Register OB 

Peripheral Control Register OC 
Interrupt Flag Register OD 

DATA DIRECTION 

CLEAR INTERRUPT FLAGS 
READY STROBE, PERIPHERAL CONTROL 
CB1 TO GO LOW ON WRITE, DAV 
READ B PORT INPUT 
BIT 7 IS NRFD OF COMPRINT 
BUSY IF BIT 7 IS HIGH 

INVERT, DATA ACTIVE LOW 
OUTPUT TO PRINTER 
LOOK FOR NDAC ON CB2 
NDAC IS ACKNOWLEDGE FROM 

COMPRINT 
IF NOT FOUND, LOOK AGAIN 
RESTORE CB1 TO HIGH, END DAV 

Mine 
00 
OE 

03 
07 



Volume 11 

Ciarcia's 
Circuit CçJIar 

Steve Ciarcia, described as a "technological 
treasure," is BYTE's most popular writer. His in- 
novative circuit designs are ingenious, timely, prac- 
tical, easy -to- build, and -they work. 

Ciarcia's Circuit Cellar, Volume II is more than a 

series of hardware designs: it is a ready reference and 
workbook of related projects, now available as a single 
source. 

Volume II features 19 articles, including 14 that 
were voted by BYTE's readers as the best articles of 
the month, such as: Build a Computer -Controlled 
Security System, Communicate On a Light Beam 
(laser communications), Anyone Know the Real 
Time? (real -time clocks), The Intel 8086, Add Non- 
volatile Memory to Your Computer, Computerize a 

Home (AC remote control from your computer), A 
Computer -Controlled Wood Stove, Ease Into 16 -Bit 
Computing (The Intel 8088), and I/O Expansion for 
the Radio Shack TRS -80: Parallel and Serial Ports. 

Special offer: Buy both Volume I and Volume Il 

now and get Volume I for one -half price. Offer valid 
through April 15th. All orders must be postmarked 
by that date. 

Volume I contains a collection of more than a 

year's worth of the popular series Steve writes for 
BYTE magazine. Included are six winners of BYTE's 
On -going Monitor Box (BOMB) award voted by the 
readers as the best articles of the month: Control the 
World (a four -channel digital -to- analog converter for 
controlling appliances and other devices); Memory 
Mapped I /O; Program Your Next EROM in BASIC; 
Tune In and Turn On (a computerized wireless AC 
control system); Talk To Me (add a voice to your com- 
puter); and Let Your Fingers Do the Talking (a touch 
panel for your video display). 

Buy these books at your favorite computer book- 
store or direct from BYTE. 

Use our toll -free number (1-800-258-5420) and 
order your copies today. 

Circle 205 on inquiry card. 

Please send I 

Please send I 

Please send I I 

B4 

copies of Ciarcia's Circuit Cellar, Volume I, $8.00 
copies of Clarcia's Circuit Cellar, Volume II, $12.95 
special offer -the complete set of 
Ciarcia's Circuit Cellar, Volumes I 

& Il, $16.95 
(Hurry -offer expires April 15, 1981) 

Name Title Company 

Street City State/Province Zipcode 

L Check enclosed in the amount of $ 
[j Bill Visa Ll Bill Master Charge 

Card No. Exp. Date 
Add 75e per book to cover postage and handling. 

13 VIE 0 Main Street 
ETV' . 111 Peterborough, New Hampshire 03458 

BYTE April 1981 311 

J 



Technical Forum 
The subroutine to write one character to the printer is 

given in the listing 1. When called, accumulator A con- 
tains the character to be sent. The Comprint expects in- 
verted data (ie: 1 to be low and 0 to be high). A hardware 
modification can be made to the Comprint 912 to accept 
noninverted data, but I elected to do the inversion in soft- 
ware with an exclusive -OR (XOR) instruction. 

First, port B is enabled. Then data lines PBO thru PB6 
are assigned to output the ASCII character, and data line 
PB7 is assigned to input the busy signal. The interrupt - 
flag register is cleared (by writing is to it) so that it can 
detect transitions in CB1. 

Next, a mask is written to the peripheral control 
register, which does two things: 

1. requests an interrupt flag to be set for low -to -high 
transitions of the acknowledge line CBI; 

2. requests CB2 to go low when the processor writes to 

the 6522, to make the beginning of the strobe signal 
DAV. 

Port B is now ready to see if PB7 is high, denoting a 
busy signal. If not, the data is sent and the interrupt -flag 
register is repeatedly read to await the acknowledge 
signal before continuing. (Bit 4 is set by an active transi- 
tion of CB1, not bit 3 as given in the old edition of the 
Osborne and Associates book An Introduction to Micro- 
computers.) This flag is reset by the next write to Port B. 

Finally, the DAV line is set high again, to end the wide 
strobe pulse, and the subroutine is exited. 

Some options that could be tried are: use of the 
narrow -strobe /acknowledge mode of the Comprint 912, 
use of port A of the 6522, or use of a PIA instead of the 
VIA. In each case, the program would need modifica- 
tions. 

ORIGINAL 
500 BOARD 

6820 

(0) 

38 
1=> IRQ 

AO 

COMPR /NT 

10 

MODIFIED 
500 BOARD 

6522 

(b) 

38 * 

500 
BOARD 
SIGNALS 

CABLE 
PINS 

1 RED 

3 

5 

7 

2 

4 

6 

13 

15 

11 

SIGNALS 

Do PBO 

PB1 

P82 

PB3 

PB4 

P85 

PB6 

PB7 

CBI 

CB2 

RSO 

RS1 

RS2 

RS3 

R/W 

IRQ 

IRQA 

37 11 37 

A2 

* 
IRQB 

RSO 

RS1 

CS0 

R/W 

3 

D1 

12 36 

A3 

3 

Q 
Q A1 

D2 Q 
D3 

13 35 

Q AO 

22 Q +5V 

D4 Q 14 

22 

Q A1 

* 

D5 
15 

16 
D6 

17 
NRFD I] 

18 
NDAC 1] 

19 

21 

DAV 

21 

Q R/W 

-411:3 R/W E> IRQ 

Figure 1: The hardware modification that enables the Comprint 912 printer to work with the OSI Challenger II. When the 6820 posi- 
tion on the Model 500 processor board is modified to take the 6522 VIA, the four marked lines must be cut (the lines to pins 21, 22, 
37, and 38, see figure la). New lines must be attached to these pins (denoted by asterisks in figure 1b). Note the nonstandard address - 
line assignments after the rewiring is completed. 

AM5 ADVANCED MICRO SYSTEMS 26188 ADAMOR ROAD CALABASAS, CA. 91302 
OPEN MON. -FRI. 10 -8 SAT. 10-6 Tel.: (213) 880 -4670 

COMPLETE QUALITY SYSTEMS AT LOW, LOW PRICES ! 

ALL SYSTEMS ALLOW UPWARD EXPANDABILITY AND INCLUDE: 

1. TELEVIDEO 912C 4. DECISION I BASIC UNIT TM 

a. Z -80A CPU 4 -TO-6 MHZ. 

Featuring 

f. PROGRAMMABLE INTERRUPT CONTROLLER. 

2. ANADEX DP -9500 SERIES b, 3 SERIAL & 2 PARALLEL PORTS. g. DIGITAL RESEARCH CP /M 2.2 O.S. 

GRAPHIX PLUS PRINTER c. SUPERVISOR CONTROL IN H&S. 
d. REAL TIME CLOCK. 

h MICROSOFT EXTENDED DISK BASIC. 
i. DISK CONTROLLER 

3. 64K DYNAMIC RAM e. MEMORY MAP. j. DOCUMENTATION. 

5. PLUS ONE OF THE FOLLOWING DISK DRIVE SETS : 

a. 2x5 1 /4" FLOPPY b. 2x8" FLOPPY 

(400K BYTES) (1M BYTES) 

FOI? FOR 

c. 2x8" FLOPPY d. 8" FLOPPY e. 8" FLOPPY f. 8" FLOPPY 

(2M BYTES) 5 1/4" WINCHESTER 8" HARD DISK 14" HARD' DISK 

FOR (6MB) FOR (11 MB)FOR (27 MB)FOR 

$5350. $5650. $6150. $7750. $7960. $8995. 
SYSTEMS ARE DELIVERED AS AVAILABLE. PRICES, TERMS, SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. ALLOW 30-60 DAYS 

FOR DELIVERY. PRICE FOB CALABASAS, CA 91302. DECISION I - TRADEMARK OF MORROW DESIGN. PRICES ARE FOR PREPAID (DEPOSIT) ORDERS. 
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lfi sp, 6,444 "^p 
`rav., 

Great software doesn't 
M,. 

have to be hard to find. 
Just look for 
the Hayden name. 

IIAYD 

r ss _ á ___ s r== --- --- 
SOFTWARE 

NEW HISTO-GRAPH (Boyd) A calendar -based 
histogram or bar -graph production system. Allows the 
user to enter numeric data that relates to a date. and 
reproduces that data as a high -resolution histogram. 
09009. Apple 11 Disk, $29 95 

NEW! DATA -GRAPH (Boyd) Aids in the preparation of 
graphs and charts Numeric data can be entered into 
Data -Graph and used to create colorful one -. two-. or 
four -quadrant graphs. 09109. Apple II Disk. $49.95 

NEW! DOUBLE PRECISION FLOATING POINT FOR 
APPLESOFTTM (S -C Software) Extends the accuracy of 
the arithmetic available on the Apple from nine digits to a 

full 21 -digit precision on all functions in Applesoft 
compatible format. 09409. Apple I1 Disk. $49.95 

ORDER NOW! 
Hayden Book Company. Inc. 
50 Essex Street, Rochelle Park, NJ 07662 

Send me the software checked below A check or money order n 
enclosed I understand that Hayden pays shipping and handling 
costs and that I can return any disk or tape within 1O days if a i. 
defective or l am dissatisfied with it for any reason Residents of N.I 
and CA must add sales tau Offer good in US only Name of indi 
victual ordering must be filled in B 4 -N1 

^':03403 I= 03604 07004 
03404 03804 07009 
03408 03904 07101 
03409 04804 07103 
03410 04909 07301 
03414 05103 08609 
03440 05108 090(19 
03444 05303 09109 
03484 05308 09409 
03504 05903 09704 

Name 

Address 

City /State /Zip 
81 009 

NEW! OP -AMP DESIGN (Gabrielson) Provides the 
necessary values for your design and will suggest appro- 
priate op -amp types. Includes a choice of six op -amps. 
and the program will then determine if your selection of 
an op -amp will be acceptable within your chosen 
parameters. Can be updated to accommodate future 
op -amps. 09704. Apple 11 tape. $16.95 

LINE 8 VARIABLE CROSS REFERENCE 
GENERATOR (Johnson) Provides a cross- reference of 
line numbers and variable names. 07301. PET tape. 
51695 

APPLESOFT UTILITY PROGRAMS (Gilder) Increase 
your BASIC programming speed and flexibility. Contains 
9 useful subroutines: 1. REM Writer 2. PRINT Writer 
3. POKE Writer 4. Hexadecimal /Decimal Converter 
5. Line Counter 6. Renumber 7. Append 8. Byte 
Counter 9. Slow List /Stop List 03504. Apple 1! tape. 
$29.95 

RENUMBER 8 APPEND: Utility Programs for the 
Apple (Gilder) Renumber your Applesoft program and 
append a second program to the one in memory. 
03804. Apple !1 tape. $14 95 

REVIVE (Gilder) When a program is accidentally 
erased. REVIVE searches through memory and finds 
the information that enables it to restore the pointers that 
have been changed. 03604. Apple 11 tape. $19.95 

SLOW LIST /STOP LIST: Utility Programs for the 
Apple (Gilder) Start, stop, and control the speed of 
your program with Apple It's game paddles. 03904. 
Apple !1 tape. $10.95 

PSEUDODISK (Neuschah) This money -saving pro- 
gram simulates a disk memory system for Integer BASIC 
programs. It allows multiple programs in memory at the 
same time which can be run from a catalog. 04804. 
APPLE 11 tape. $24.95 

6502 DISASSEMBLER (Stamm) Produce assembly 
language source files with labeled subroutines and 
references from programs already in memory. It is 

compatible with Hayden's ASSEMBLY LANGUAGE 
DEVELOPMENT SYSTEM. 08609. APPLE 11 Disk. 
$39 95 

DATA MANAGER: A Data Base Management 
System and Mailing List (Lutus) Store information on 
a floppy disk, and retrieve it quickly and easily by 
specific names. or by category. 04909. Apple I1 Disk 
Version. $49 95. 

Apple is a trademark of Apple Computer Company. Inc.. 
and is not affiliated with Hayden Book Company. Inc. 

FINPLAN: A Financial Planning Program for 
Small Businesses (Montgomery) Allows you to enter 
data from a balance sheet into the program, to make as- 
sumptions about the future growth of business, and to 
have the computer project results for up to a five year 
period based on those assumptions. And if you change 
any data. the program revises all resulting data auto- 
matically. The disk version can be used only with 
TRSDOS Version 2.3. 05103. TRS -80 Level 11 tape, 
$69.95: 05108. TRS -80 Level !I Disk Version. $74.95 

SARGON II (Spracklen) The Champ of champs. "...an 
excellent program which will provide a true challenge for 
many players...Save your money and buy SARGON 
II..." '80 Software Critque. 03403. TRS -80 Level 11: 

03404. Apple 11; 03410. OSI C1 P; 03440. OSI C4P: 
each tape $29.95. 03408. TRS -80 Level 11 Disk; 
03409. Apple II Disk: 03414. OSI Cl P Disk; 
03444. OSI C4P Disk: 03484. C8P Disk: each $34.95 

BLACKJACK MASTER: A Simulator/Tutor /Game 
(Waraney) A serious game that performs complex 
simulations and evaluations of playing and betting 
strategies. 05303. TRS -80 Level!! tape. $24.95, 
05308, TRS-80 Disk Version. $29.95 

REVERSAL (Spracklen) Winner of the software division 
of the First International Man - Machine OTHELLOTM 
Tournament. this version of the 200 -year old game Reversi. 
features 27 levels of play and high-resolution color graphics. 
07004. APPLE II tape. $29 95. 07009. APPLE 11 Disk. $34.95 

ROYAL FLUSH: Competitive Poker Solitaire 
(lkazaney) A game you can play alone or with any 
number of players. High score wins in this poker -based, 
fun- filled card game. Choose from possible game 
variations. 07101. PET: 07103. TRS -80 Level II. each 
tape. $14.95 

STARCLASH (Walton) An exciting game of galactic 
strategy for one or two players. 05903. TRS -80 Level 11 

tape. $16.95 

Available at your 
local computer store[ 

Call Toll Free 
24 hours a day. 
(1- 800 -821 -3777, ext. 302) TO CHARGE 
YOUR ORDER TO Master Card or Visa. 
Minimum order is $10.00; customer pays 
postage and handling. 
From Missouri call (1 -800- 892 -7655, ext 302) 

Circle 207 on inquiry card. 
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BYTE April 1981 313 



KILL 
SURGES 
LIKE 
LIGHTNING: 
AC power line surges are destructive, can cost you 
money, and can't be prevented. But you can stop 
them from reaching your sensitive electronic equip- 
ment with a Surge Sentry. 

Surge Sentry acts in picoseconds to dissipate up 
to a 1,000,000 W, 100µ second surge. Triggers at 
10% above nominal peak voltage. Works in parallel 
with the power line. Is easy to install for immediate 
protection. No complicated wiring or special tools 
required. 

Several different models to choose from, including 
an OEM version. Call or write today for a free brochure. 

SUHGC 
SGHkRY 

It'll clean up your AC 

tlt 0, 

.ta: wrft 
. . 

170C 

, 

s I. 
1," 

P 

/1IENTERPRISES, INC. 
643 South 6th Street, San Jose, CA 95112 
(408) 288-5565 

DEALER INQUIRIES INVITED 
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Technical Forum 

On the Use of Fourier 
Transforms to Explore 
Biological Rhythms 

A J Owens, Bartol Research Foundation, University of 
Delaware, Newark DE 19711 

In his editorial "Is Pseudoscience Done by Computer 
Pseudo -Computer- Science7" (November 1979 BYTE, 
page 6), Carl Helmers encouraged the analysis of 
numerical data to test the validity of the biorhythm 
hypothesis: that our lives are dominated by a few quasi - 
sinusoidal cycles. He suggested taking data on our per- 
sonal lives, perhaps rating each day on a scale of 1 to 10, 
and then analyzing the time series using the fast Fourier 
transform (FFT). 

Coincidentally, motivated by some biorhythm pro- 
ponents in an introductory astronomy class that I was 
teaching, I have been carrying out exactly that program 
since January 1977. Through November 1979, my data 
set consisted of 1024 consecutive daily ratings of my per- 
sonal well- being, recorded by me each evening on a scale 
of 1 to 10. 

While reading Mr Helmers' editorial, I decided to pro- 
gram my AIM -65 microcomputer to analyze the data. (I 
had previously analyzed 256- and 512 -day subsets of the 
data as they became available, using a FORTRAN pro- 
gram run on a minicomputer.) 

With only 4 K bytes of user memory, my AIM -65 
could barely run the program to analyze 256 data points 

About the Author 
A J Owens is a research physicist and professor at the Bartol Research 

Foundation of the Franklin Institute, which is located at the University 
of Delaware. He received his postgraduate degrees from the California 
Institute of Technology in the field of theoretical physics. Although he 
uses mainframe computers for his astrophysical research, he claims to 
be a novice in dealing with microcomputers, having graduated down- 
ward from time- sharing systems and minicomputers. He currently uses 
a Rockwell AIM -65 linked to a BETA -I digital cassette system. 

Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open -ended, and the intent is to foster discussion and 
communication among readers of BYTE. We ask that all cor- 
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 
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TWICE THE BYTE! 

UN' 
JiSkette 

8" DISK CONTROLLER 
NOW-DOUBLE SIDED OPTION! 

DOUBLES APPLE ]I STORAGE 
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. 

VA> 
SORRENTO VALLEY ASSOCIATES 
11722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 
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coa Qa/ 
QQa% (.0`) 

CASES NOW AVAILABLE 
AP101 Apple and Single Disk Drive $109 
AP102 Apple and Double Disk Drive 119 
AP103 Apple, 9 inch Monitor and Double Drive 129 
RS201 TRS -80, Expansion Unit and Double Drive 109 
RS202 TRS -80 Monitor and Accessories 84 
P401 Paper Tiger Printer 99 
P402 Line Printer II- Centronics 730 89 
CC90 Matching Attache Case 75 

CASES SOON AVAILABLE 
RS204 Model Ill Radio Shack 
RS205 Radio Shack Color Computer 
AP104 Apple // /with Disk Drives and Silentype 
AP105 12 inch Monitor and Accessories 

compurer case company 
5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 1614) 868 -9464 

imp 

`.-1 
',L1'U IJ!J}Jr - $:a ¡1`IIrI'. 

itto r- 

64K BYTE EXPANDABLE RAM 

DYNAMIC RAM WITH ON BOARD TRANSPARENT 
REFRESH GUARANTEED TO OPERATE IN 
NORTHSTAR, CROMEMCO, VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z -80 BASED 5100 
SYSTEMS 4MHZ Z -80 WITH NO WAIT STATES 

SELECTABLE AND DESELECTABLE IN 4K 
INCREMENTS ON 4K ADDRESS BOUNDARIES 
LOW POWER -8 WATTS MAXIMUM. 
200NSEC 4116 RAMS 
FULL DOCUMENTATION 
ASSEMBLED AND TESTED BOARDS ARE 
GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF 

BOARD IS RETURNED UNDAMAGED WITHIN 
14 DAYS 

ASSEMBLED / 
TESTED 

64KRAM $595.00 
48K RAM ... .. 0529.00 
32K RAM 5459.00 
16K RAM 338900 

SIO0 MAINFRAME 

ANO CARO CAGE 

* WI SOLID FRONT PANEL 5239.00 
* WI CUTOUTS FOR 2 MINI -FLOPPIES . S239.00 
* 30 AMP POWER SUPPLY $119.00 
* 8 SLOT MOTHERBOARD $149.00 
* 19 SLOT MOTI!FRBOARD . S199.00 

16K MEMORY EXPANSION KIT 

ONLY $58 
FOR APPLE. TRS80 KEYBOARD, EXIDY, 
AND ALL OTHER 16K DYNAMIC SYS- 
TEMS USING MK4115.3 OR EQUIVALENT 
DEVICES. 

* 200 NSEC ACCESS, 375 NSEC CYCLE 
* BURNED-IN AND FULLY TESTED 

* 1 YR. PARTS REPLACEMENT 

GUARANTEE 

* QTY. DISCOUNTS AVAILABLE 

VISTA V -200 MINI -FLOPPY SYSTEM 
* S100 DOUBLE DENSITY CONTROLLER 

* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MODIFIED CPM OPERATING SYSTEM 

WITH EXTENDED BASIC 

5695.00 

E -r (=i 
COMPUTER DEVICES 

1230 W.coLLlns AVE. 
ORAnGE, c A 92668 

(714) 633.7280 
Calif. residents please add 6% sales lea. Maslercharge 
8 Visa accepted. Please allow 14 days for checks to 
clear bank. Phone orders welcome. Shipping charges 
will be added to all shipments. 

32K BYTE MEMORY 
RELIABLE /COST EFFECTIVE EXPANDABLE RAM FOR 

6502 AND 6800 SYSTEM -AIM 65-1KIM'SYM'PETS44 -BUS 
PLUG COMPATIBLE WITH THE AIM- 65 /SYM EXPANSION 
CONNECTOR BY USING A RIGHT ANGLE CONNECTOR 
(SUPPLIED) MOUNTED ON THE BACK OF THE MEMORY 
BOARD 
MEMORY BOARD EDGE CONNECTOR PLUGS INTO THE 
6800 S 44 BUS. 
CONNECTS TO PET OR KIM USING AN ADAPTOR CABLE. 
RELIABLE -DYNAMIC RAM WITH ON BOARD INVISIBLE 
REFRESH -LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST AND A FRACTION OF THE POWER 
REQUIRED FOR STATIC BOARDS 
USES 5V ONLY. SUPPLIED FROM HOST COMPUTER. 
FULL DOCUMENTATION. ASSEMBLED AND TESTED 
BOARDS ARE GUARANTEED FOR ONE YEAR AND 
PURCHASE PRICE IS FULLY REFUNDABLE IF BOARD IS 
RETURNED UNDAMAGED WITHIN 14 DAYS. 

ASSEMBLED WITH 32K RAM $395 00 
8 WITH 16K RAM $339 00 

TESTED WITHOUT RAM CHIPS _ $279.00 
HARD TO GET PARTS (NO RAM CHIPS) 
WITH BOARD AND MANUAL $109.00 
BARE BOARD 8 MANUAL $49.00 

PET INTERFACE KIT -CONNECTS THE 32K RAM BOARD TO 
A 4K OR BK PET CONTAINS: INTERFACE CABLE. BOARD 
STANDOFFS. POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSTRUCTIONS. ....:49.00 

U.S. PRICES ONLY 
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GET THE 
SOFTWARE THAT'S 

GOING PLACES. 
THE UCSD p- SYSTEM.' 
You want a copy of the exciting software system that's 
going places. Professionals everywhere are using the 
UCSD p- System. Now, you can have it. The UCSD 
p- System offers: a complete software development system, 
your choice of languages, and a portable system that 
runs on your microcomputer today and tomorrow. Send in 
the coupon below and join the pros today. Phone orders 
accepted with Visa or Master Card. 

rYes, I want the software system that's going places - 
the UCSD p- System. Here's my order: 
UCSD p- System* ( Version IV.0) including documentation: 

with UCSD Pascal' Compiler $500.00 
with FORTRAN -77 Compiler $500.00 
with UCSD Pascal and FORTRAN -77 $750.00 

BASIC Compiler Add -On $150.00 
Assemblers Package (cross- assemblers) 

for Z -80, 6502, 6800, 6809, 
8080, 9900, Z8, PDP-11TM/ 
LSI-11TM $ 250.00 

Complete UCSD p- System with UCSD Pascal 
Documentation Set $50.00 

Send me more information (general) 
Send distributor information 
Send information on the availability of systems for the 
6800, 6809, and /or 9900 processors 

My system has: (check only one) 
CP /M ' Version 1.4 

CP /M Version 11.0 with 128 -byte sectors 
8080 or Z80 processor without CP /M (requiring some 
assembly language programming) 
6502 processor (requiring some assembly language pro- 
gramming) 
PDP -11 with RX01 RX02 (check one) 
LSI -11 with RXO1 RX02 (check one) 

MOTE: (pertaining to two items above) For availability of RKO5 and Rl.O1 disk 
drivers. contact SofTech Microsystems. 

*System requires 48K contiguous RAM. Software is 
shipped on 8 -inch floppy disks, and can be transferred 
to other formats. 

Check or money order enclosed Ship C.O.D. 
(l' .S orders only) 

Calif. and Mass. residents must add applicable sales tax. For 
foreign shipping charges, contact SofTech Microsystems. 

Ship to- 

Address. 
City: State: 
Zip: Phone. 

Allow six weeks for delivery. 

(" U(°(G] 
Microsystems, Inc. 

, 9494 Black Mountain Road 
San Diego, CA 92126 

R SUESIOIRRV OF SOFTECH Ph: 714/578 -6105 
TWX: 910 - 335 -1594 

(?CSD p- System and UCSD Pascal are trademarks of the Regents of the 
University of California. CP /M is a registered trademark of Digital Research 
Corporation. I.SI11 and PDI'.11 are trademarks of Digital Equipment Corporation.) 
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-in fact, the comments had to be deleted to fit the pro- 
gram into the memory. The FFT algorithm used here was 
originally written for a Digital Equipment Corporation 
time -sharing computer, and the only modifications are 
the small input routine and the calculation of the power 
spectrum at the end. The fast Fourier transform routine 
for 256 data points takes about 3 minutes to run. 

It is of crucial importance in any time -series analysis to 
understand (and report) details concerning the statistical 
uncertainty in the results that are obtained. Otherwise, 
the importance of an insignificant wiggle in the Fourier 
transform at the "right" place can be blown far out of 
proportion. Fortunately, information scientists have 
studied the problem of extraction of signals from noise, 
and the basic concepts are not too difficult to grasp. For a 
complete (and technical) account, I suggest reading Ran- 
dom Data: Analysis and Measurement Procedures, by J S 
Bendat and A G Piersol (Wiley -Interscience, New York, 
1971) . 

Suppose that you begin with N data points, each a 
sample from some process that is random or noisy. Ob- 
viously, no matter how you "massage" the data, you 
have only N independent samples. In the fast Fourier 
transform, the N data points sampled at intervals of time 
separated by At are transformed into N Fourier coeffi- 
cients in the frequency domain, one each for the sine and 
the cosine terms corresponding to frequencies 1 /NLt, 
2 /NLt, ... , (N /2- 1) /N &t, 1 /2At. For random data, 
the Fourier coefficients have random phases, so one 
usually reports the power spectrum, which is the sum of 
the squares of the sine and the cosine terms (altered by a 
multiplication constant used to normalize the result). The 
original N data points give N/2 power spectral estimates 
in frequency space, each with two degrees of freedom - 
one each from the sine and cosine terms. 

Inasmuch as each raw -power spectral- density estimate 
has only two degrees of freedom, it is rather poorly deter- 
mined. In only two- thirds of the cases can one expect the 
"true" power spectral level to be in the interval between 
zero and two times the measured power spectrum. 

To improve the accuracy of the estimates, one averages 
the power spectrum. One method of doing this, the one 
that I applied, is to divide the total data set into smaller 
groups of points, calculate the power spectrum for each 
subset, and then average the power spectra from each 
group. For example, my set of 1024 days was divided into 
four groups of 256 points each. Power spectra for each of 
the four groups were calculated, and the resulting four 
spectra were averaged at each of the 128 power spectral 
points in frequency space. 

A second approach is to calculate the power spectrum 
of the entire record (eg: 1024 days). One then averages 
the several adjacent frequency bins (eg: four) to get a 
smaller number of more accurately known power spec- 
tral estimates. 

In either case, averaging four spectra (or frequency 
bins), each with two degrees of freedom, gives power 
spectral estimates with eight degrees of freedom. As a 
result, we expect that, in two -thirds of the cases, the 
"true" power spectrum at a given frequency will then lie 
between 0.5 and 1.5 times the measured value. In general, 
the fractional uncertainty in each estimate is ±,/(2 /D), 
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Desk Main /Frame 
Desk Main /Frame 

LOW COST & ATTRACTIVE STYLING 

MAINIFRAME INTEGRATED INTO FURNITURE QUALITY DESK 
ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 
SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC- 
TURERS (DRIVES NOT INCLUDED) 
10 SLOT MOTHERBOARD INCLUDES CONNECTORS 
POWER SUPPLY FOR DRIVES AND CARDS 
DESK AND MAIN /FRAME AVAILABLE SEPARATELY 
MATCHING PRINTER DESK AVAILABLE 

WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES 
OUR APPLICATION NOTE: 'BUILDING CHEAP COMPUTERS' 

INTEGRAND 
8474 Ave. 296 Visalia, CA 93277 (209) 733 -9288 

We accept BankAmericard /Visa and MasterCharge 

ORIG 

e 
ANS OFF HOOK 

o 
SEND RFC CARRIER 

MICRONET 
MICROMATE ELECTRONICS INC 

1. A Smart One 

with auto everything 
built in! 

Auto Dial 

Auto Answer 

Auto Mode 
(originate /answer) 

"Direct Connect" 
for any computer 
with an RS232 
Interface. 

$299.00 

2. A "Direct 
Connect" for the 
Apple.* 
Does not need an 

interface card! 
Auto Dial 

Auto Answer 
25 Keyboard 

commands. 

Will also operate 
interactively with 
your programs! 

$289.00 

3. An Acoustical 
Modem for the Apple.* 

Does not need an 

interface card! 

Costs less to get 
on line than any 

similar modem. 

25 Keyboard 

commands. 
Will also operate 

interactively with 
your programs! 

$179.00 

MICROMATE 
ELECTRONICS, INC. 

East Coast: 2094 Front Street West Coast: 
East Meadow, New York 11554 1116A 8th Street Suite 110 
1516) 794 -1072 Manhattan Beach, California 90266 

All "Direct Connect" modems are FCC certified. 
'Registered trademark of Apple Computer, Inc. 
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48 K Apple Plus 
Disk II w / Int. 8 Dos 3.3 $645 °° S585°° 
IDS -460 -G w / graphics '1395" $ 124500 

LIST SALE 
S 1530°° S1 1 950o 

ll 1891 N. Farnsworth Ave. 
(Immodiololy S. of E -W Tollway) 
Aurora, IL. 60505 
(312) 851 -3888 
Weekdays 10 -8: Sat. 10 -5 

Apple Ill Available Now 
Prices subject to change 

=apple computer 
Sales and Service 

FARNSWORTH 
COMPUTER CENTER 
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only with the 
$2.95 NEW PRINTVIEWER 
plus postage from LEE PRODUCTS 

Ensure more accurate, efficient readings, fewer errors with 
the new fifteen -inch transparent Printviewer. Yellow- tinted 
magnifier gives easy readability. 

In addition you have the special added feature of built -in 
inches and centimeter rule that goes along with the 1 /10" 
scale for print position and analysis. 

To order, send $2.95 plus 601$ postage and handling. 
Write for information on quantity orders. 

LEE PRODUCTS COMPANY 
Dept. B4,800 East 80th Street Minneapolis, MN 55420 
Makers of SORTKWIK the original fingertip moistener 
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SORCERER 
SOFTWARE 

from QUALITY SOFTWARE 

All Programs Are On Cassette 

ARROWS 
AND 

ALLEYS' 
arcade -like 

action at 
its best! 

The latest of Quality Softwares great arcade games for the Sorcerer is ARROWS AND 
ALLEYS. by Vic Tolomei. You drive your car in a maze of alleys. Your task is to eliminate a 

gang of arrows that constantly pursues you. You have a gun and the arrows don't, but 
the arrows are smart and they try to stay out of your sights and will often attack from the 
side or from behind. Eliminate the arrows and another, faster gang comes after you 
Four levels of play. Requires 16K or more of RAM. $17.95 

BEDIT by Ernest Bergmann. A BASIC editor. This short and easy to use program is a 

machine language routine that loads in low memory and allows you to edit your BASIC 
programs by modifying text on the video screen. No more retyping a long line just to 
change one character. A few cursor movements make the necessary modifications 
Even renumbering lines is easy to do. T his program is a real timesaver. Runs on any size 
Sorcerer. $11.95 

FORTH for the Sorcerer. Now Sorcerer owners can enjoy the convenience and speed of 
the fascinating FORTH programming language. Based on fig-FORTH and adapted for the 
Sorcerer by James Albanese. this version uses simulated disk memory in RAM and does 
not require a disk drive. Added to standard fig -FORTH are an on-screen editor, a serial 
RS232 driver, and a tape save and load capability. Numerous examples are included 
in the 130 pages of documentation. Requires 32K or more of RAM. 

price before June 1, 1981: $49.95 
price after June 1: $59.95 

GRAPHICS ANIMATION by Lee Anders. This package provides the BASIC programmer 
with a powerful set of commands for graphics and animation. The program is written 
in machine language but is loaded together with your BASIC program and graphics 
definitions with a CLOAD command. Any image from a character to a large graphic 
shape may be plotted. moved, or erased with simple BASIC commands. Encounters of 
plotted character sets with background characters are detected and background 
images are preserved. Contains a medium resolution plotting routine. A keyboard 
routine detects key presses without carriage returns. Includes a separate program for 
constructing images. Runs on any size Sorcerer. $29.95 

QS SMART TERMINAL by Bob Pierce. Convert your Sorcerer to a smart terminal. Used 
with a modem. this program provides the capability for you to communicate efficiently 
and save connect time with larger computers and other microcomputers. The program 
formats incoming data from timesharing systems such as The Source for the Sorcerer 
video. Incoming data can be stored (downloaded) into a file in RAM. Files, including 
programs, may be saved to or loaded from cassette. listed on the video, transmitted out 
through your modem, or edited with an onboard text editor. Interfaces with BASIC and 
the Word Processor Pac. $49.95 

USE YOUR SORCERER FOR BUSINESS? 
Quality Software is currently preparing release of two cassette based business 
programs - a word processor at only $59.95 and a general business systems package 
at $99.95 that can be used for mailing lists, payroll. inventory, or accounts receivable. 
Both are written in machine language. Call us for details. 

We have more than 20 programs for the Sorcerer 
PLEASE WRITE FOR OUR CATALOG 

os QUALITY SOFTWARE 
6660 Reseda Blvd., Suite 105, Reseda, CA 91335 
Telephone 24 hours. seven days a week. (213) 344 -6599 

HOW TO ORDER: If there is no SORCERER dealer near you, you may order directly from 
us. MasterCard and Visa cardholders may place orders by telephone. Or mail your 
order to the address above. California residents add 6% sales tax. Shipping Charges: 
Within North America orders must include $1.50 for first class shipping and handling. 
Outside North America the charge for airmail shipping and handling is $5.00 - 
payable in U.S. currency. 

Ihe name "SORCERER" has been irademaikwl by E.icly. Inc 
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where D is the number of degrees of freedom. 
The BASIC computer program shown in listing 1 is 

quite simple. The routine in lines 100 thru 180 allows the 
data to be entered. Because the input data are real (ie: 
they have no imaginary component), they are stored in 
the one -dimensional array X, and the one -dimensional 

Listing 1: Power spectrum calculation program. This program 
was used to calculate the data points plotted in figures 1 and 2. 

1 REM PROGRAM FFTPOW 
:! REM POWER SPECTRUM USING FFT 
3 REM A. J. OWENS 16- NOV -79 
6 REM REAL PART OF FUNCTION IN X. IMAG IN Y 

.10 DIM X(256).Y(256) 
20 REM 
25 REM 
27 REM 
29 REM 
30 REM 
:32 REM 
:34 REM 
100 REM 
150 N =256 
160 FOR I =1 TO N 
:170 INPUT X(I) 
175 Y(I) =0 
100 NEXT I 

200 REM BEGIN FFT CALCULATION 
202 G= INT(LOG(N) /LOG(2) +1.00000E -06) 
203 F =2 #3.14159/N 
204 FOR L =0 TO G -1 
206 G1=2- (0 -L -1) 
:'08 M =0 
210 FOR I =1 TO 2 -L 
220 K1 =INT(M /G1) 
230 GOSUB 530 
240 Y1= COS(P *K2) 
250 Y2=- SIN(P #K2) 
260 FOR J =1 TO GI 
270 Y3= X(M +G1 +1) *Y1- YCM +G1 +1) *Y2 
280 Y4= X(M +G1 +1) *Y2 +Y(M +G1 +1) *Y1 
290 X(M +G1 +1)= X(M +1) -Y3 
300 Y(M +G1 +1) =Y(M +1) -Y4 
310 X(M +1)= X(M +1) +Y3 
320 Y(M +1)= Y(M +1) +Y4 
330 M =M +1 
340 NEXT J 

350 M =M +G1 
360 NEXT I 

370 NEXT L 

i80 FOR I =0 TO N -1 
390 K1 =I 
400 GOSUB 530 
410 IF K2:- =I THEN 480 
420 K3 =X (I +1 ) 

430 X(I +1)= X(K2 +1) 
440 X(K2 +1) =K3 
450 K3= Y(I +1) 
460 Y(I +1)= Y(K2 +1) 
470 Y(K2 +1) =K3 
480 NEXT I 

499 GO TO 591 
500 REM STATEMENTS 500 TO 510 PRINT OUT RESULTS 
501 REM OF THE FFT ITSELF; SKIPPER HERE 
502 FUR I =0 TO N -1 
504 F'RINT I;X(I +1) ;' +I';Y(I +1) 
506 NEXT I 

520 GO TO 591 
530 K2 =0 
540 FOR K =1 TO G 
550 K3= INT (K1 /2) 
560 K2= 2 *(K2- K3) +K1 
570 K1 =K3 
580 NEXT K 
590 RETURN 
591 REM PRINT OUT POWER SPECTRUM 
593 PRINT 'STEP BETWEEN DATA POINTS': 
595 INPUT T 

599 PRINT 'NUMBER OF POINTS AVERAGED'; 
600 INPUT M 
605 PRINT 
610 PRINT ' FREQUENCY POWER' 
620 0= 2 *T /(M *N) 
630 FOR J =0 TO N/2 STEP M 
640 S =0 
650 FOR I =1 TO M 
660 S= S+ Q*( X( J+ I +1) *X(J +I +1) +Y(J +I +1)*Y(J +I +1)) 
670 NEXT I 

680 F =(2 *J +M) /(2 *N #T) 
690 PRINT F.S 
700 NEXT J 

800 GO TO 599 
999 END 

INPUT ROUTINE GIVES DATA X AND Y AND NUMBER 
OF DATA POINTS. N. A POWER OF 2. 

INPUT ROUTINE IS IN LINES 100 -199. 
FFT CALCULATION ROUTINE IS IN LINES 
200 -590. PRINTOUT OF THE POWER SPECTRUM 
IS IN LINES 591 -800. 
INPUT ROUTINE 
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800- 323 -1780` 
NCE's HOTLINE 
FOR SAVINGS 
Ribbons for: Diablo, Qume. 
IBM, Wang, NEC, All Data 
Printers and Typewriters. 
Printwheels, Elements and 
Thimbles. 
Magnetic Media: Floppy disks, 
mini -floppy, Tape, Packs and 
Cassettes. 
Disc storage systems, Quiet - 
izers, Anti -static mats, Ink rolls 
and much more. 
Terminals and accesories. 

TO ORDER 

Phone orders invited, using credit cards. 
Or send check, cashiers check or money 
Order that draws on a U.S. bank. Please 
add 3% (55.00 Minimum) for handling. 
shipping and insurance. Illinois resi- 
dents add 5'..% sales tax. Mail order 
pricing only. Catalog mailed upon 
request. 

DISKETTES 
100°% Certified 
2 Year Warranty 
10 Million Passes 
Human Engineered 
EZ View Box 
The Best Disk 
Available Today. 

Box of 10 
29.95 
29.95 
29.95 

5'/4" (Soft Sector) 
51/4" (10 Sector) 
51/4" (16 Sector) 

8" Single Side - 
Single Density 
8" Single Side 
Reversible 
8" Single Side 
Double Density 
8" Double Sided 
Double Density 

32.50 

52.50 

50.00 

52.50 

Hun With the Thoroughbreds" 
Satisfaction Guaranteed 

NCE Supply Corp. 
915 W. Liberty Drive 
Wheaton, IL 60187 

Phone: 800. 323.1780 Toll Free 
*312. 682.0001 Within Illinois 

TELEX 724389ATT NCE 
Distribution Worldwide 
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THE FORTH SOURCE 
Specializing in printed material 
for the FORTH language. Send 
for listing of current material. 

Installation Manual $10.00 
8080 Listing 10.00 
6502 Listing 10.00 
6800 Listing 10.00 
6809 Listing 10.00 
PDP -11 Listing 10.00 
PACE Listing 10.00 
Alpha Micro Listing 10.00 

more coming 
Using FORTH, manual $25.00 
fig -FORTH Cross Compiler 30.00 
PDP -11 User's Guide 20.00 
Tiny Pascal in fig -FORTH 10.00 

more coming 

Foreign orders add 30% for Airmail. 
Dealer inquiries invited. 

Write for complete listing of 
FORTH material. 

MOUNTAIN VIEW PRESS 
PO Box 4656 

Mt. View, CA 94040 

A REFURBISHED "SELECTRIC" ASCII TERMINAL 
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST. 

The AJ 841 I/O terminal. 
now available from dealers nationwide. 

Demand for our AJ 841 I/O computer terminal has 
been great. And now it's getting even greater. So call 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 cps printout 
High quality Selectric printing 
Heavy -duty Selectric mechanism 
Off -line use as typewriter 
Documentation included 
30 -day warranty on parts and labor (details available 
on request) 

Call toll -free now 
For location of your nearest AJ dealer, call toll -free: 

800/538 -9721 
California residents call collect 408/263 -8520, Extension 263. 
Available only in the continental United States 

If 
ANDERSON 
JACOBSON See at 

booths1608he 
NCC 
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for 
TRS -80 Models I & Ill 

SuperSoft LISP allows the TRS -80 to become 
a complete Artificial Intelligence laboratory! It 
is the tool that takes you to the frontier of Com- 
puter Science. 

The SuperSoft LISP is a complete and full im- 
plementation. (It is NOT a subset!) It contains 
an efficient garbage collector which optimizes 
the usage of user RAM, and supports the 
TRS -80 graphics. Below are some features: 

Runs in 16k level II (with only 6K overhead) 
Fully implements atom property list structure. 
PROG is supported. 
FUNARG device is implemented. 
Efficient garbage collection. 
Complete with LISP editor and trace. 
Allows complete range of single precision 
numeric data. 
Works with old as well as new ROMs. 
Contains 97 functions. 
Sample Programs. 

The LISP package is supplied on tape or 
discette and with a complete user manual. 

cassette version: 
(requires 16K level II) 

Disk version: 
(requires 16K disk) 

(manual only: $15.00) 

$75.00 

$100.00 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359 -2112 
Technical Hot Line: (217) 359 -2691 
(answered only when technician is available) 

VISA' 

masiee eJtaiye 
. ...._. 

SuperSoft 
First in Software Technology 

TRS -80 TRADEMARK TANDY CORP 
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10 20 30 

FREQUENCY IN (256 DAYS)-' 

Figure 1: A power spectrum chart averaging four periods of 256 
days each. This figure of the low end of the full -power spectrum 
graph shows the relative intensities of sine waves of various fre- 
quencies. The range of values bracketed by the arrows labeled 
"20-40 days" represents the power of sine waves with periods 
between 20 and 40 days. If biorhythms were present in this 
power spectrum, they would have appeared as significant peaks 
at certain points within this range. The vertical line at fre- 
quency =15 shows the possible variation of the point on the 
graph and is a measure of the possible error in measurement at 
that point. 

10 

5 

2 

05 
0.01 0.02 0.05 0.1 

f (DAY-1) 

0.2 0.5 

Figure 2: A modified power spectrum chart. The data of figure I 
was averaged over four frequency bins, giving a more accurate 
set of data points, and plotted using logarithmic scales for both 
the frequency and power axes. The notation used is described in 
the caption for figure I. 

array Y is set to zeros. Lines 200 thru 590 perform an 
N -point fast Fourier transform: 

k -N -1 
F = E Zk exp ( -2irikn/N) 

k = 0 

where Z. = Xk + iYk is the (complex) input vector and F 
is the complex Fourier transform (i =I and is the unit 
measure along the imaginary axis when dealing with 
complex numbers). The real (cosine) part of F is placed in 
X and the imaginary (sine) part in Y by the routine. The 
nth frequency, corresponding to the Fourier coefficient 
F., is f = n /(NLt). The power spectrum is calculated in 
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DiTrci 
1 

1 

$69.00 

Modem Kit 
1 

' 

1 

1 

1 

1 

1 

1 

300 Baud Acoustic Coupler 

1 
Includes: Power Supply 

Speakers 
Printed Circuit Board 
All Integrated Circuits, 

Resistors & Capacitors 
Instruction and Trouble 

Shooting Book 

I 

fA MRSTERCHARGL 

OHIO DRTR PRODUCT) cogpog9Tton 

Order Direct or Call for the Location 
of the Closest Dealer 

Add $4.00 for Shipping Charge. 
Ohio Residents add 6.5% for Sales Tax 

14600 outrai Avenue Cleveland. 0610 44107 (216) 221 -9000 

Allow 6 weeks for Delivery 

11111 - l - l l l llllllll lllllllll 

SPEED UP 
YOUR SYSTEM! 

Fortran or 
Compiled Basic 
3 times faster 
using the 

Memtech 
rithmetic 

Processing 
Unit Interface. 

California ,Ancients e00 6'. sales Its 
Pnc ̂ i Mamma, ncluMamma, lo any point ln 
US d sockets for all lc'.. 

Memtech Co. 
665 Shelter Creek,Suite237,San Bruno, CA 94066 

A.. 

II 

fl se... 

This interface enables any 
S-100 buss microcomputer to 

communicate with the AMO 9511 
APU. It can perform a Floating Point 
Multiply in 56 oS vs. 3000,uS in soft- 
ware. Trigonometric and exponential 
functions are also performed (41 in all). 
Assembled with 3MHz 9511 $460 (with 2MHz $3901 
Library for Microsoft Fortran $100, Basic $100 

THE FIRST TRS-80® COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS ! 

LN W 80 
PC BOARD $ 89.95 

Ask about our ; Keyboard 

LNW caslnef 
Leedss 
VIDEO 10040 

RESEARCH 
LNW RESEARCH 14881 C MYFORD RD TUSTIN CA 92680 (714)5528946 
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LNW RESEARCH introduces the LNN80, a high performance color computer, 
coml,al1ule with the TRS -BOTM Model I. The fully integrated LN1480 is 
a sophisticated and versatile microcomputer with the following :owerful 
features. 

COMPATERLrTY 

Hardware and software compatible to the Radio Shack TRS -80TM Model I 

computer, provides the widest software base of any microcomputer. 
cassette interface; expansion bus 

DISPLAY 

Quality upper and lower case display. 

Two mudes of color graphics, high resolution graphics, 384 x 192 in 
eignc colors - higher density than the Apple II: Low density color 
.lra¿.oics of 128 x 192 are also available in eight colors. 

Hiyu resolution - black and white graphics - of 384 x 192 mixed with 
text and TRS -BOTM standard graphics. 

Reverse video. composite video RP output. 

PERFORMANCE 

Tile LIMBO utilizes the fast Z -80A microprocessor which executes at a 
speed of 4 MHZ - over twice the speed of the TRS -80TM Model I. 

EXTERNAL DATA SEPERATOR 

ASSEMBLED 
AND FULLY TESTED 

414.95 

ORDERING INFORMATION 

Gh wMll.°étF.le.6sntm~' 
VISA 

SYSTEM 
EXPANSION 
AT r 
$69" 1 

Pc BOARD a 1 
L USER MANUAL 

SERIAL RS232C 20 mA 1,0 
FLOPPY CONTROLLER 
32K BYTES MEMORY 
PARALLEL PRINTER PORT 
DUAL CASSETTE PORT 
REAL -TIME CLOCK 
SCREEN PRINTER BUS 
ONWARD POWER SUPPLY 
SOFTWARE COMPATIBLE 
SOLDER MASK,SILK SCREEN 

BYTE April 1981 321 



6809 
SOFTWARE 

POWER TOOLS 
OS-9TM MULTIPROGRAMMING 

OPERATING SYSTEM 

true multitasking, real time operating system for 
timesharing, software development, database, 

process control, and other general applications. 
This versatile OS runs on almost any 6809 -based computer. 

UNIX'" -like file system with hierarchical directories, 
byte -addressable random -access files, and full file security. 
Versatile, easy -to -use input/output system is hardware in- 
dependent and expandable. 

Powerful "shell" command interpreter features: I/O 

redirection, multiple job stream processing, and more. In- 

cludes a complete set of utility commands. 

OS -9 Level Two uses hardware memory management 
and can address over one megabyte of memory. Also 
includes pipes and filters for inter -process data transfers. 

OS -9 Level One runs on systems without memory 
management hardware having up to 56K memory. 

OS -9 Level Two $495" Level One $ 195 

BASIC09'M PROGRAMMING 
LANGUAGE SYSTEM 

Extended BASIC language compiler /interpreter with 
integrated text editor and debug package. Runs 
standard BASIC programs or minimally- modified 

PASCAL programs. 

Permits multiple named program modules having local 
variables and identifiers. Modules are reentrant, position 
independent and ROMable. 

Additional control statements for structured 
programming: IF' ......HEN ... ELSE, FOR ... NEXT, 

REPEAT ... UNTIL, WHILE ... DO, LOOP ... ENDLOOP, 

EXITIF ... ENDEXIT. 

Allows user -defined data types and complex data 
structures. Five built -in data types: byte, integer, 
9 digit floating- point, string and boolean. 

Runs under OS -9'" Level One or Level Two. $195' 

OTHER OS-9' FAMILY SOFTWARE 

Stylograph ̀ " Screen -Oriented Word Processor 

Interactive Assembler Macro Text Editor 
Interactive Debugger 

BASICI9 and OS -9 are trademarks of Microware" and Motorola. UNIX is 

a trademark of Bell Laboratories. Most software is available on ROM or 
diskette in versions for many popular 6809 computers. Contact 
Microware" for specific availability. 

--= _ MICROWARE 
Microware Systems Corp., Dept. B2 - - -_ 5835 Grand Avenue, Des Moines, Iowa 50304 
(515) 279 -8844 TWX 910 -520 -2535 
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Frequency in (256 days)-' log,. (Power) 

1 1.00 
2 1.20 
3 0.83 
4 0.59 
5 0.10 

6 0.76 
7 0.94 
8 0.91 
9 0.61 

10 1.00 

11 0.29 
12 0.79 
13 0.65 
14 0.16 
15 0.13 

16 0.79 
17 0.62 
18 0.44 
19 0.26 
20 0.56 

21 0.39 
22 0.73 
23 0.52 
24 0.12 
25 0.17 

26 0.58 
27 0.08 
28 0.62 
29 0.53 
30 0.42 

31 0.72 
32 0.47 
33 0.74 
34 0.57 
35 0.27 

36 0.70 
37 0.48 
38 0.49 
39 0.12 
40 0.49 

Table 1: Table of values for the power spectrum chart of 
figure 1. The second column of numbers is the base -10 
logarithm of the value of the power. For example, for point 
20, 10° 6° equals 3.63, which is the value plotted in figure 1 at 
the point frequency =20. The marks for 7, 20, and 40 days in 
figure I correspond to frequency values (with units of (256 
days)-') of 36.6, 12.8, and 6.4, respectively. The logarithm of 
the variation of the error mark at frequency =16 is +0.18 
and -0.30 from the recorded value of 0.79. 

lines 591 thru 800, using the relation: 

P = (2At /N) I FF 2 

The program allows averaging of the power over any 
specified number of frequency bins. If M frequency 
estimates are averaged, the number of degrees of freedom 
in the single power spectrum is D =2M and the frac- 
tional statistical uncertainty is f,/(2 /2M) = f,/ 1/ . 

As mentioned above, I scored 1024 consecutive days 
on a scale of 1 to 10 and analyzed the data in 256 -day 
groups. The average scores for the four groups were 5.1, 
4.6, 4.5, and 4.6, indicating a mean near 5 with a hint of a 
long -term decline. The day -to-day variation (standard 
deviation) was close to 1 for each of the four periods. 

Averaging the power spectra for the four periods, I ob- 
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NEW! 
CHECKBOOK - CHECKWRITER 

PROGRAM FOR. 
TRS BOCC' TRS BO LEVEL Ill. 

ATARI BOO' APPLE II' 
HEATH H 89' 

CASSETTE TAPE $9.95 
or LISTING $5.95 

sosaxicz 

NOW. . .Continuous Checks 
That Can be Used With or Without Your Computer!! 

The Best in A Home Checking System 

That's right Continuous Checks fan-folded in 
a 3 to-a -page desk sel design And they can be 
computer printed. handwritten or typewritten 
- whichever suits the quantity or situation. 

SPECIAL DESIGN 
Our checks are not a high volume business 
form adaptation. They're specially designed 
Computer/ Manual Checks for the home or 
low volume user And Programming is Easy. 

All stub and check information is un the same 
line No need to change tractor width when 
loading either Our checks are the same 91/2" 

width as standard tractor feed printer paper 
Tear down sue is the same as the classic 
personal sued check issued by all banks. 

COMPLETE HOME SYSTEM 

With this system you can print the bulk of your 
monthly checks on your computer. Your 
checks and stubs can then be stored in our 
attractive Data Ring Binder Checkbook Later. 
if you have a low checks to write. there's no 
need to load them into a printer lust write a 

check at your desk as shown above. 

And you can nail your checks in our dual win- 
dowed envelopes to eliminate addressing 
choies ix.w r-r,. i.. .,. "wv ..,.....,. .w 

UNIQUE 
You won't find checks like these anywhere. 
And. our special small quantity printing pro- 
cess will give you excellent quality and appear - 
ance. Standard colorcoordinated imprinting 
and encoding is as shown above (logo can be 
omitted) un blue. grey, tan, or green checks. 

PRICED RIGHT 
Two Hundred checks are lust 829.95(enve- 
lopes 513.96) Five Hundred checks are 
$49.95 (envelopes 827.95) Data Ring Check- 
books are only 46.95. 

Special "ORDER NOW" Offer 
II you order directly from this ad. we'll send you 
a monthly Checkbook -Checkwriting program 
FREE on cassette tape for any one of the 
computers listed above. You'll save $9.96. 
Just enclose a voided check /for encoding 
information) with your payment (VISA - 

MasterCard orders must show signature. 
expiration date, and account number). Or. 
send today for samples. Sorry. we cant make 
this Free Otter unless you order directly from our 
ad a ".. Avvu..MAGI m+,,.,..w.x,. roaroaa. 

SYNERGETIC 4715 SHEPHERD RD. 

SOLUTIONS MULBERRY, FL 

PHONE 18131 646 8557 33860 

Circle 225 on inquiry card. 

Complete 
AIM 65 
Expansion 
For complete AIM 65 
expansion, Fore- 
thought Products 
brings you the AIM - 
Mate Series, quality 
expansion products with 
price, performance and versa- 
tility that puts them in a class of 
their own. 

AIM -Mate Series expansion, including RAM (to 48K), 
PROM, I /O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 

The compact AIM -Mate case puts it all together in a 
sturdy, portable, desk top unit. 

Write today for complete details on the AIM -Mate 
System- AIM 65 expansion products for the 
professional. 

/FORETHOUGHT 
PRODUCTS 

87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485 -8575 

The DataTrak 5 Floppy Disk Drive 
from Qume, Di 

The DataTrakr" 5 double -sided 
double- density drive uses state- of -the- 
art technology to give you superior 
data integrity through improved disk 
life, data reliability, and drive service- 
ability using 51/4" media. 

Quote s independent head load 
yields wear characteristics far superior 
to competitive drives. This superior 
wear performance produces savings 
on both diskette usage and drive 
maintenance. 

Improved data reliability. resulting 
from superior amplitude and bit shift 
characteristics. optimizes operator effi- 
ciency and reduces processing time 
for end -users 

And DataTrak's unique modular 
design means simplified field servicing 
for you and your customers. 

Design Features 
Expanded storage capacity 
Twin sided. double density 

Proven head carriage assembly 
*Ceramic head with tunnel erase 
Dual. head Ilex mounting anangement 

Superur head load dynamics 

Precise lead screw actuator 
Fast access time -20 ms track-to-track 
* Low irictiun and minimum wear 
Lo power dissipation 

Additional features 
Industry standard 51/4" inedia format 

* ISO standard write protect 
Dour lock out for media protection 

Requires DC voltage only 
*Daisy Chain up to 4 drives 
*Heads load un command independent 
of loading inedia 

Product Specifications 
Performance Specifications 
Capacity 

Unlormatted: 437.5K ur 500K bytes 
Qunie Fur matted: 285.7K or 327.7K byly, 

Recording Density: 5456 BPI 
Track Density: 48 IV! 
Cylinders: 35 or 40 
Tracks 70 or 80 
Recording Method: FM or MFM 
Rotational Speed: 300 RPM 
Transfer Rate: 250K bits /second 
Latency (avg.): 100 ms 
Access Time: Track-to track 20 nu 

Settling 15 ms 
Head Load Time: 50 ms 

The DataTrak' 8 Floppy Disk Drive 
stributed by asap 

The DataTrak t" 8 double- sided. 
double -density drive uses state -of -the -art 
technology to give you superior data in- 
tegrity through-improved disk life. data 
reliability, and drive serviceability. 

Qume's innovative approach to con- 
trolling head load dynamics yields wear 
characteristics far superior to competi- 
tive drives. In independent evaluation. 
DataTrak 8 is setting industry stand- 
ards for tap test performance. This 
superior wear performance produces 
savings on both diskette usage and 
drive maintenance. 

Improved data reliability. resulting 
from superior amplitude and bit shift 
characteristics, optimizes operator effi- 
ciency and reduces processing time 
for end -users. 

And DataTrak's unique modular 
design meatus simplified field servicing 
for you and your customers. 

Design Features 
Lxpanded storage capacity 

I wo- sided, double density 
Fully IBM compatible 
IBM 3740 and System 32 drives 
IBM 3610 and 4964 drives 

*IBM Sytem 34 drives 
Proven head carriage assembly 
Ceramic head with tunnel erase 
*Dual-head flex mounting arrangement 
Superior head load dynamics 
Fast, precise steel belt drive 

Fast access time -3 ms track-to -track 

*Low friction and minimum wear 
Low power dissipation 

Additional features 
150 standard write protect 

* Programmable dour lock 
Negative DC voltage not required 
Daisy Chain up to 4 drives 
Side bside mounting in standard 19" 
RETMA rack 

Product Specifications 
Performance Specifications 
Capacity: Unformatted Lb Mbytes /disk 

IBM format 1.2 Mbytes /disk 
Recording Density. 6816 BPI 
Track Density. 48 WI 
Cylinders 77: Tracks. 154 
Recording Method: MFM 
Rotational Speed- 360 RPM 
Transfer Rate: 500K bits /second 
Latency (avg.): 83 ms 
Access Time: Trackto -track 3 ins 

Settling 15 ms 
Average 91 ms 

Head Load Time 35 tos 
Disk: Diskette 2D or equivalent 

computer asap products, inc. 
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1198 E. Willow 
Signal Hill, CA 90806 

AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 

(800) 421-7701 or (213) 595-6431 (In California) 
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HELPING THE SMALL 
COMPUTER ENTREPRENEUR 
How To books and seminars from 
Essex Publishing Company 

,`O It: ,li¢' 
.o owN 

SYSTEMS 

HOUSE 

#10. HOW TO START YOUR OWN 
SYSTEMS HOUSE. Leslie Nelson. 
Practical step -by -step guide for the 
EDP professional or small business- 
man. Covers all aspects of starting 
and operating a small systems busi- 
ness. 536.00 

#130. IiOW TO START & OPER- 
ATE A MA11: ORDER BUSINESS. 

. /ulian.S,,,on. Indispensable for those 
selling software. equipment or sup- 
plies by mail. 3rd revised edition, 
544 pages. $24.95 

4211.110W l'O START AND PRO- 
MOTE: YOUR OWN NEWSLET- 
TER. Howard L. Shenson. Newsiet- 
tcring is a high profit business. This 
detailed, step -by -step seminar shows 
you how you can do it. Includes rts- 
settes. written materials and binder. 

559.00 

19 81 
Software 
Write 
Mar. 

#35. SOFTWARE WRITER'S 
MARKET. Bernard Rollin. 1 800 
places to sell your software. If you are 
in the software business this directory 
is your key to profits. $45.00 

foul 

Snug. Lt ,u,_,s 
with Ckwernmeia 14ß,., 

SBA L dens 

#290. HOW TO FINANCE YOUR 
SMALL BUSINESS WITH GOV- 
ERNMENT MONEY. R.S. Hayes 
and J.C'. Howell. Amazingly, one of 
the best sources of start -up and ex- 
pansion capital is Uncle Sam. This 
book shows you in detail how to go 
about it. $14.95 

#291. HOW TO SUCCEED IN 
YOUR OWN BUSINESS. W.R. Park 
and S.C. Park. Gives the first -time, 
untested entrepreneur a look at what 
to expect. Brings a wealth of specific 
operating data for over 80 kinds of 
businesses. 519.95 

ESSEX PUBLISHING CO. 
285 Bloomfield Avenue Caldwell. N.J. 07006 

Order Kooks by number: 

T1 ® 
I 
I 
I 

I 
I 
I 
I 

Send check. money order (US S). VISA or Master Charge N. Publisher pays 4th class shipping. 
For UPS shipping (U.S.A. only) add 51.00 per book. For Au Mad shipping add 52.50 per book 
in the U.S.A.. 56.00 to Mexico and Central America. SI2.Ot) per book elsewhere. N.J. residents 
add 5''; sales tax. 
0 Check enclosed O Credit Card 04th (lass 0 UPS O Air 

Mame 

Address 

City Statt Lip 

Card N Exp. Date 
tor raster shipment on credit card orders call (201) 783 -6940 between 9 and S Eastern time 
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Point Number 
1 

2 
3 
4 
5 

6 
7 

8 
9 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 
20 

log, °(f) logt, (Power) 
-2.01 
-1.60 
-1.39 
-1.25 
-1.14 

-1.06 
-0.99 
-0.92 
-0.87 
-0.82 

-0.78 
-0.74 
-0.70 
-0.67 
-0.64 

-0.61 
-0.59 
-0.56 
-0.54 
-0.51 

21 -0.49 
22 -0.47 

0.96 
0.78 
0.75 
0.53 
0.49 

0.50 
0.43 
0.55 
0.61 
0.42 

0.39 
0.45 
0.24 
0.22 
0.45 

0.26 
0.24 
0.24 
0.11 
-0.07 

0.30 
0.06 

Table 2: Table of values for modified power spectrum of 
figure 2. Here, both columns of numbers are the base -10 
logarithms of their respective values as plotted in figure 2. 
For example, for point 2, 10 -16° and 10°7° give values of 
0.025 and 6.026, which can be read off the horizontal and 
vertical axes of figure 2. The marks for 7, 20, and 40 days in 
figure 2 correspond to frequency values (with units of 
(days)-') of 0.141, 0.050, and 0.025, respectively. The 
logarithm of the variation of the error mark as shown in 
figure 2 is +0.10 and -0.12. 

tained the power spectrum, the low- frequency part of 
which is shown in figure 1. Note that the power 
spectrum's vertical axis is logarithmic; this makes the size 
of the statistical uncertainty in each point the same. A 
typical error flag at frequency= 15 is shown. A few rele- 
vant cyclic periods are shown, including the week (seven 
days) and the canonical biorhythm periods (twenty to 
forty days). 

The safest thing to say is that there is no evidence 
whatsoever for enhancements above the background 
noise level in the biorhythm range. Even if all the varia- 
tion in the six power spectral points in the twenty- to 
forty-day range is attributed to biorhythms, the contribu- 
tion is only about fifteen percent of my total variance 
from day to day. But there is no evidence for any 
periodicities in this region, and the noise in the 
biorhythm range looks similar to that at both lower and 
higher frequencies. 

The perceptive reader may notice that the power spec- 
trum shown in figure 1. is not flat, as would be the case for 
perfectly "white" or uncorrelated noise. This implies that 
there is some temporal structure in my day -to-day feeling 
of well- being. To investigate this more closely, I averaged 
the data in figure 1 over four adjacent frequency bins, to 
give power spectra with thirty-two degrees of freedom. 
The results are shown in figure 2, given as a log -log plot. 
The solid line shows that the power spectrum is well fit 
by a power law spectrum, P(f) cx f-0.5 This is an unusual 
power spectrum. White noise has a flat spectrum, and 
random -walk noise has a t. spectrum. Electrical "flicker 



Circle 228 on Inquiry card. 

New Low -cost Modem 

MA -50 

Answer /Originate 
300 Baud 
Bell 103 and 113 Compatible 
RS232C Interface 
Half /Full Duplex 
Full One Year Warranty 

Complete with manual and 
AC safety transformer. 
$11900 
Add $2.00 shipping 

VISA M.C. accepted 

Letaresearch,Inc. 
1100 SE Woodward 
Portland, Oregon 97202 
(503) 232 -1712 

Circle 229 on Inquiry card. 

'P P S 

5Atie0P 

O 

\ b-,A 
p 

6á o 

^3,A bb. 
r1N2b. 

JDR MICRODEVICES, INC. 
1101 South Winchester Blvd. 
San Jose, California 95128 

800- 538.5000 
408. 247.4852 

NEED YOUR ORDER 
SHIPPED TODAY? 

THEN CALL TOLL FREE 

800 -538 -5000 

TERMS 

Include 52.00 for shipping. $10.00 
minimum order. send SASE 
for complete catalog. 
Bay Area Residents add 61/2 %sales tax. 
Calif. Residents add 6% sales tax. 

WE WILL BEAT ANY COMPETITORS PRICES. GIVE US A CALL AND WE'LL PROVE IT!!! 

LS SERIES LOOK AT THIS LS PRICING! 
74LS00 .32 74LS38 .39 74LS122 .55 74LS1701.89 74LS268 .68 
74LS01 .28 74LS40 .25 74LS123 .99 74LS173 .82 74LS273 1.69 
741.S02 .38 74LS42 .79 74LS125 .99 74LS174 1.19 74LS275 3.39 
74LS03 .32 74LS47 .78 74LS126 .88 74LS175 1.09 74LS279 .59 
741.SO4 .35 74LS48 .78 74LS132 .69 74LS181 2.19 74LS283 1.03 
74LS05 .28 74LS51 .35 74LS136 .58 74LS1901.15 74LS290 1.25 
741.508 .38 74LS54 .35 74LS138 .79 74LS191 1.31 74LS293 1.89 
74LS09 .38 74LS55 .32 74LS139 .79 74LS192 .88 74LS295 1.09 
741.810 .32 74LS73 .44 74LS145 1.19 74LS193 .98 74LS298 1.24 
74L511 .29 74LS74 .48 74LS148 1.39 74LS194 1.80 74LS352 1.59 
74LS12 .29 74LS75 .58 74LS151 .79 74LS195 1.39 74LS353 1.59 
74LS13 .38 74LS76 .50 74LS153 .79 74LS196 .82 74LS363 1.39 
741.614 .99 74LS78 .59 74LS154 2.39 74LS197 .82 74LS365 .99 
741.815 .35 74LS83 .90 74LS155 1.19 74LS221 1.28 74LS366 .99 
741.S20 .26 74LS85 1.23 74LS156 .95 74LS240189 74LS387 .99 
741.521 .30 74LS86 .45 74LS157 .79 74LS241 1.89 74LS368 .99 
74LS22 .34 74LS90 .70 74LS158 .82 74LS242 1.89 74LS3731.85 
74LS26 .40 74LS92 .82 74LS160 .94 74LS243 1.89 74LS374 1.81 
74LS27 .35 74LS93 .71 74LS161 .99 74LS244 1.79 74LS377 1.48 
74LS28 .39 74LS95 1.11 74LS182 .99 74LS2452.89 74LS3851.90 
74LS30 .35 74LS96 .86 74LS163 .99 74LS251 1.32 74LS386 .65 
74LS32 .39 74LS107 .43 74LS164 .99 74LS253 .89 74LS390 1.90 
74LS33 .54 74LS109 .49 74LS165 .99 74LS257 .89 74LS393 1.90 
74LS37 .78 74LS112 .48 74151662.40 74LS258 .89 74LS395 1.69 

741.S113 .48 74LS168 1.79 74LS2592.89 74LS6702.20 
74LS114 .55 74LS1691.79 74LS260 .68 

MEMORY SALE 
4116 -300NS 8/19.95 100/2.25ea 
4116 -200NS 8/23 95 100/2.75ea 

100 /3.00ea 2114L -300NS 
2708 -450NS 
2718 -5V 450NS 
2732 -INTEL 
2532 -TI PIN OUT 

8/29.95 
4.95ea 
7.95ea 

29.95ea 
21.95ea 

8/4.B0ea 
8/6.95ea 

CALL 
CALL 

THESE PRICES GOOD FOR BYTE READERS ONLY -TO GET THESE 
UNHEARD OF PRICES YOU MUST STATE WHEN ORDERING:APRIL 
BYTE MEMORY SALE -SALE ENDS APRIL 30, 1981 

3242 
REFRESH 
CHIP FOR 
16K RAM 

$9.95ea 

8085A 
8080A 
8212 
8214 
8216 
8224 
8226 
8228 

8080A 
12.95 8238 
3.95 8251 
2.75 8253 
5.25 8255 
2.75 8257 
2.95 8259 
3.49 8275 
4.95 8279 

5.50 
6.95 

12.95 
6.50 

16.95 
14.95 
49.95 
15.95 

Z80 
Z80-CPU 8.45 
Z80ACPU 9.45 
Z80-DMA 18.00 
Z80-SIO/2 27.50 
Z80-SI0/9 20.50 
Z80-CTC 7.65 
Z80-PIO 7.60 

ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES 
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FREE 
COMPUTER 
FORMS Kif 

with continuous business forms 
for small computer systems 
Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 

Available in quantities of 500, 1,000, 2,000 
4,000, 6,000 
Low Prices (500 checks only $32.50) 

FAST SERVICE - It is our policy to ship 
within 6 working days following our 
receipt of your order. 
MONEY BACK GUARANTEE - If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 

Fast Service by mall or. ..PHONE TOLL FREE 
1 +800-225-9550 

Mass. residents 1+800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 

Please Ship FREE Kit To: 

Name 

Company 

Street 

City, State and Zip 

Phone 

IComputer make & model 

L I MINN =MI - ComNebs puter Forms = 

CODE 460 

i 
I 

I 

I 

I 

78 Hollis Street, Groton, Mass. 01450 
A division of New England Business Service, Inc. 
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Technical Forum 
noise" has an f-' spectrum. My biorhythms, instead of 
producing quasi -periodic "music of the spheres," seem to 
be more in the nature of a slightly colored and unique 
random hissl 

Biorhythms and Fourier Transforms 
Proponents assert that the relative strength and 

weakness of mankind in areas roughly described as 
"physical," "emotional," and "intellectual" vary in 
cycles of twenty -three, twenty- eight, and thirty -three 
days, respectively, with each of the curves approx- 
imating sine waves of equal amplitude. Of course, the 
effects of each influence are added together, so that an 
overall index of a particular day's merit (as the author 
recorded by assigning each day a number between 1 

and 10) would not readily show the presence (or 
absence) of these sinusoidal waves. 

This is where Fourier transforms (either fast or 
discrete) come in. In theory, any complex periodic 
waveform can be shown to be the sum of a number of 
sine waves of differing frequencies and amplitudes. 
The Fourier method transforms an amplitude- versus- 
time waveform into its equivalent amplitude- versus- 
frequency waveform -ie: the transformed waveform 
tells the relative strengths of the different frequency 
sine waves that, when added together, will give the 
original amplitude -versus -time waveform. 

Once this is understood, it becomes apparent that, if 
a specified waveform contains definite twenty- three -, 
twenty- eight -, and thirty- three -day cycles, these cycles 
should cause visible peaks in the appropriate places on 
the frequency (horizontal) axis of the transformed 
waveform. The lack of such peaks would indicate that 
these frequencies contribute no more to the overall 
waveform than other frequencies do. A transformed 
wave that is roughly a flat horizontal line indicates 
that sine waves of all frequencies contribute equally to 
the original waveform. Such a waveform has no domi- 
nant frequencies. A signal consisting of random com- 
ponents with no discernible dominant frequencies is 
known as white noise. 

Another verification of the transformed wave is 
concerned with the amplitude of existing peaks. In this 
situation, those peaks that correspond to the 
biorhythm cycles should be of equal amplitude, 
because the three biorhythm cycles are defined as be- 
ing of equal amplitude. 

Response by Carl Helmers 
This article suggests an approach to verification of any 

biological cycles hypothesis. It is not a controlled scien- 
tific experiment, and any conclusions are thus applicable 
only to this particular individual's characteristics. 

By applying techniques of signal analysis to a broader 
population of individuals, it might be possible to design a 
scientifically valid experiment. 

References 
Bendat, J S, and A G Piersol, Random Data: Analysis and Measure- 
ment Procedures, Wiley -Interscience, New York NY, 1971. 
Stanley, W D, and S J Peterson, "Fast Fourier Transforms on Your 
Home Computer," December 1978 BYTE, pages 14 thru 25. 



TM 

The Key Sequential Access Method (ISAM) for the professional. 
In many successful applications since 1977. 

Used by equipment manufacturers like Cromemco & Philips. 
Runs on floppy or hard disk systems under CP /M° CDOS. 
IMDOS. with a special version for UCSD Pascal. 
Easy interfaces to CBASIC 2, Microsoft Basic. Fortran. 
Pascal. and assembly language. 

Features: 
o Any number of keys 

a Fixed, variable, and data sensitive records 
G B -tree file structure with no overflow areas 

insures fast access 

O Access by full or partial keys, sequential movement 
in both directions, and access by record number 

o Automatic disk space reclamation 
a Self- reorganizing files 
o Files may span up to 4 disks 

e Powerful utility package included 
O Written in machine language for speed & efficiency 

o Requires only 5k of memory 

ta.. 
4 

Single site object licence 
Demo package on 8" SSSD CP M format S 50 
California residents add 6' sales tax 

$ 395 

OEM & Dealer inquiries invited 

EMS Efficient 
Management 
Systems. Inc 

computer applications 
3645 Grand Ave., Ste 304 - Oakland, CA 94610 

CP /M is a registered trademark of Digital Research 

TERMINALS FROM TRANSNET 
PURCHASE PLAN 12 -24 MONTH FULL OWNERSHIP PLAN 36 MONTH LEASE PLAN 

PURCHASE PER MONTH 
DESCRIPTION MICE 12 NOS. u MOS 36 MOS 

LA36 DECwriter II 51,095 5105 S 58 S 40 
LA34 DECwriter IV 995 95 53 36 
LA34 DECwriter IV Forms Ctrl 1,095 105 58 40 
LA120 DECwriter III KSR 2,295 220 122 83 
LA120 DECwriter III RO 2,095 200 112 75 
VT100 CRT DECscope 1,595 153 85 58 
VT132 CRT DECscope 1,995 190 106 72 

TI745 Portable Terminal 1,595 153 85 58 
TI765 Bubble Memory Terminal 2,595 249 138 93 
TI783 Portable KSR, 120 CPS 1,745 167 93 63 
TI785 Portable KSR, 120 CPS 2,395 230 128 86 
TI787 Portable KSR, 120 CPS 2,845 273 152 102 
T1810 RO Printer 1.895 182 102 69 
T1820 KSR Printer 2,195 211 117 80 

730 Desk Top Printer 715 69 39 26 
737 W'P Desk Top Printer 895 86 48 32 
704 RS232 -C Printer 1,795 172 96 65 
6081 High Speed Band Printer 5,495 527 293 198 

DT80,1 CRT Terminal 1,695 162 90 61 
DT8O 1L 15" Screen CRT 2,295 220 122 83 
DT80' 5 APL CRT 2.095 200 112 75 

AOM3A CRT Terminal 875 84 47 32 
ADM5 CRT Terminal 975 93 52 35 
ADM31 CRT Terminal 1,450 139 78 53 
ADM42 CRT Terminal 2,195 211 117 79 

1420 CRT Terminal 945 91 51 34 
1500 CRT Terminal 1,095 105 58 40 
1552 CRT Terminal 1,295 125 70 48 

Letter Quality KSR, 55 CPS 3,395 326 181 123 
Letterüuality RO, 55 CPS 2,895 278 154 104 

2621A CRT Terminal 1,495 144 80 54 
2621 P CRT Terminal 2,650 255 142 96 

DEC 

TEXAS 
INSTRUMENTS 

CENTRONICS 

DATAMEDIA 

LEAR SIEGLER 

HAZELTINE 

QUME 

HEWLETT PACKARD 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS MODEMS THERMAL PAPER RIBBONS INTERFACE MODULES FLOPPY DISK UNITS 

Circle 233 on inquiry card. 

OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 

RANSNET CORPORATION 

1945 ROUTE 22 UNION, N.J. 07083 (201) 688-7800 
TWX 710 -985 -5485 

E 
GGv _$4°esc. 

s'1 5pa Kaltes 
ZENITH ALTOS TH580 

G 

G 
CALL IN 

YOUR ORDER NOW! 
(617) 373 -1599 
Circle 234 on inquiry card. 

"We're doing to SOFTWARE what `MICRO' did for the computer." 

SOSYSTEMS, 
SPECIALISTS 

UiL IN 

FULL SERVICE 
P.O. Box 1225,2 Washington Street,Haverhill, Ma. 01830 SYSTEMS 



Ask BYTE 
Conducted by Steve Ciarcia 

4116 Pointers 
Dear Steve, 

Being an ardent do -it -your- 
selfer, I'm currently in the 
process of designing a home - 
brew computer system. Since 
the 16 K -bit type -4116 dy- 
namic memories are cheap, 
compact, and use little 
power, I have decided to use 
them as my main memory 
components. Designing the 
interface is no problem, but 
I'm all too aware of the 4116's 
cantankerous nature with re- 
spect to circuit -board layout, 
power -supply fluctuations, 
and so forth. What should I 

know about these devices? 
Ken McDonald 
Yellowknife, NWT, Canada 

The most important thing 
to remember when designing 
any computer that uses 4116s 
is that the power- supply volt- 

ages have to be turned on and 
off in sequence. To keep from 
blowing the 4116 on power - 
up, the -5 V supply must be 
turned on before the +5 V 
and +12 V supplies. On 
power -down, the -5 V has 
to remain on while the +5 
and +12 are removed. 

In lower- current power 
supplies (such as you will 
probably use), the sequenc- 
ing can be accomplished 
through the time constants of 
the power supply itself; this 
technique is used in the 
TRS -80. By giving the -5 V 
section a very fast time con- 
stant compared to the other 
two supplies, it appears to 
come on first. On power - 
down, the sequence is re- 
versed. Because the -5 V has 
such a low- current draw on 
it, it will stay up long after 
the other voltages have 
dropped. 

Other than that, use prime 
components and stay away 
from surplus devices. For 
more information on refresh 
timing signals of dynamic 
memories, refer to my article 
in the March 1981 BYTE 
"Build the Disk -80: Memory 
Expansion and Floppy -Disk 
Control," on page 36....Steve 

Any Port In a Storm 
Dear Steve, 

I'm not sure if I understood 
the little that I read of your 
article "I /O Expansion for the 
TRS -80, Part 2: Serial Ports." 
(See the June 1980 BYTE, 
page 42.) Can I use the 
modem on my Radio Shack 
RS -232C port and my serial 
(Diablo) printer on your RS- 
232C port or vice versa? If so, 
are there any tricks to it? 
Stan 
via The Source 

You say that you already 
have an RS -232C interface, 
so I'll presume it is Radio 
Shack's TRS232, which is in- 
stalled inside the TRS -80 Ex- 
pansion interface. Normally, 
only one interface can be ac- 
commodated, and it is hard- 
wire- addressed as port hexa- 
decimal E8. Because the 
COMM -80 has selectable ad- 
dressing, it can be added to 
your system and set for one 
of fifteen other addresses. 
With a software driver that 
directs any output to this sec- 
ond serial port, you can plug 
your Diablo into it and use 
both ports without conflict. 

What you really need is a 
CHATTERBOX, which is a 
COMM -80 with an acoustic 
modem installed in the same 
enclosure. It is designed so 
that, when the modem is in 
use, the characters being 
transmitted and received are 

Anti- Static 

Protect your computer and accessories. 
Anti -static vinyl helps prevent static from 
damaging sensitive components and caus- 
ing faulty operation. 
Double -fold stitching will not rip out and is 
unmatched for strength and long life. 
Heavy gauge textured vinyl blends 
with any decor and folds easily for 
convenient storage. 
Over 1000 custom designs gua- 
ranteed to fit precisely. 
100% satisfaction guarantee 
means we stand behind our 
product. 
Yes, there are differences 

in Dust Covers. Differences 
which can be vitally 
important to the proper 
functioning of your system. 

At Cover Craft we've manufactured the 
highest quality Dust Covers for the electronics 
industry for more than six years. We've been 
selected by major equipment manufacturers 
to make covers for their products. Our covers 
are in use in every state and in more than 50 
countries. We know what it takes! 

THE BEST 
DUST COVERS 
AT ANY PRICE 

MOST PRICED 
$ 7.95 to $ 11.95 

PLUS POSTAGE AND 
HANDLING 

VISA -MasterCharge 

So visit your dealer or contact Cover Craft for 
our latest catalog and list of over 200 dealers. 

CP.O. BOX 555 AMHERST, NH 03031 (603) 889.6811 

COVER CRAFT 
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sent out through the RS -232C 
connector. You can plug 
your Diablo directly into the 
CHATTERBOX and have a 
modern with a printer out- 
put. Absolutely no changes 
in any software are needed. 
...Steve 

TRS -80 Tape Formats 
Dear Steve, 

The TRS -80 has more soft- 
ware created for it than any 
other system. This software is 
usually transferred on a cas- 
sette that is readable only on 

Leader 

D3 D3 D3 
XX 

Table 1 

Tape Formats 

BASIC Tape Format 
256 zeros followed by an A5 

sync byte 
BASIC header 
Single- character file name 
Next line's address 

Pointer 
Line number 

LOB (low -order byte) 
HOB (high -order byte) 
LOB 
HOB 

XX ... XX Line contents 
00 End -of -line marker 

00 ó0 

Leader 

55 
XX XX XX XX 

3C 
XX 
LOB 
HOB 
XX ... XX 
XX 

78 
LOB 
HOB 

Leader 

D3 
XX XX 

dl 

20 
XX 
OD 

1A 

End -of -file markers 

System Tape Format 
256 zeros followed by an A5 

sync byte 
System- format header byte 

XX XX 6- character file name 
Data header 
Data length, 00=256 bytes 
Loading 

Address 
Actual line contents 
Checksum of line bytes and 

load address 

End -of -file marker 
Entry 

Address 

Editor /Assembler 
Source Tape Format 

256 zeros followed by an A5 
sync byte 

Source header 
XX XX XX XX File name 

d2 d3 d4 d5 5 -digit line number in ASCII 
(bit 7 is set) 

Data header 
XX Line (128 bytes maximum) 

End -of -line marker 

LOB 
HOB 

LOB 
HOB 

XX ... XX 
00 

ó0 00 

End -of -file marker 

BASIC Statement Storage 
Format in Memory 

Address of 
next line 

Line number in 
binary form 

Line contents 
End -of -line marker 

End -of -file marker 

E.R. Hardin's 

MILITARY 
fYl A Df1 ESS 

for Apple, Atari and TRS -80 

TOMCAT vs. MIG 
Blue skies and 40,000 feet over the 
Rhine Valley, when a MIG -25 
suddenly blips onto your radar 
screen. 
Your F -14 Tomcat has a brace of 
rockets and avionics to help survive 
the antics of Ivan. 
Are you brave enough to climb into 
the cockpit and take your chances 
against a Russian pilot? 

cassette $19.95 

GUNSHIP 
Dateline; Vietnam. Tet offensive of 
1968. Battle ground troops with 
mini -guns and rockets. Crash and 
burn if you're clumsy. 

cassette $19.95 

GREEN BERET 
Run a mission behind the lines, in 
North Vietnam. Blow up bridges, 
kidnap politicos, raid prison camps. 
You are the team commander. 

cassette $19.95 

511 Iowa Ave. 
Iowa City, IA 52240 

Call 1- 800 -227 -1617, operator 364 
(in California8O0- 772- 3545,operator 364) 

VISA 

M ASTER CHARGE 
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Ask BYTE 

a TRS -80. For people with 
other computers, this vast 
amount of software is un- 
usable. Please tell me the 
data -storage format used by 
Tandy for its TRS -80. 
Paul Shields 
Victor Harbor, S A, Australia 

Table 1 on page 329 shows 
the various TRS -80 Model I 

cassette- recording for- 
mats.... Steve 

Problem With 
Light Controls 

Dear Steve, 
It seems that a lot of BYTE 

readers are interested in home 
control via the BSR System 
X -10. I've fooled around with 
computerized home -control 
devices for some time, and I 

think BYTE readers should be 
aware of one rather distress- 
ing trait of the light -control 
modules. 

When an incandescent 
bulb burns out, the filament 
in the bulb falls across its sup- 
ports creating a momentary 

short circuit across the A C 
line. I have had three BSR 
units damaged when a bulb 
has gone out. Once it in- 
volved a single table lamp 
with a 70 -watt bulb. Another 
time the failure occurred in a 
wall- switch module control- 
ling my outdoor -perimeter 
circuit of 400 watts. 

This seemingly practical 
and low -cost method of 
home control becomes some- 
thing of a folly when you find 
that you must replace a $16 
control module because a 
$0.69 bulb has burnt out. I 

have not been able to return 
modules for replacements, 
because the salespeople ac- 
cuse me of overloading the 
module. 

In the future, I hope that 
the design of these modules 
will include protection 
against the surge that occurs 
when a light bulb fails. Until 
then, I don't think they are all 
that practical and probably 
should not be committed to 
serious uses (for which they 
are advertised), such as a 

burglar deterrent. 
Chris Gundlach 
Huntington WV 

I, too, have noticed that 
situation, and I've mentioned 
it to BSR. They are aware of 
the problem, but there isn't 
much that can be done to 
totally eliminate "zapping" 
the module except installing a 
50 A triac (the cost would be 
prohibitive). There aren't too 
many ways to achieve fold - 
back current -limiting in a 
triac. 

Don't feel too bad. I've lost 
seven modules and a control- 
ler because of various prob- 
lems, such as transients and 
blown bulbs. While the BSR 
unit is still cost -effective in 
consumer applications, I 
would be wary of it in critical 
control situations. 

A few companies have 
asked me about using the 
BSR for industrial remote - 
control and solar -hearing sys- 
tems, and I told them essen- 
tially what you have said to 
me. The application, of 

course, determines the 
ultimate interface selection. 
When the alternative is a 
thousand -dollar computer 
front end, the BSR may still 
be the best choice -even if a 
receiver has to be replaced 
once in a while....Steve 

The following is a letter 
sent to me concerning Mr 
Gundlach's problem, from 
BSR.... Steve 

BSR Responds to 
Criticism 
Dear Mr Gundlach, 

You are correct in your 
identification of the problem. 
All commercially available 
dimmers that contain triacs, 
as our lamp- and wall- switch 
modules do, are subject to 
zapping if a blown light -bulb 
filament falls in a "short cir- 
cuit" position instead of open 
circuit. 

Since the introduction of 
the System X -10 in the fall of 
1978, all products have been 
updated and improved as ne- 
cessary. We now use triacs 
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that we feel are most resistant 
to zapping. Our overall re- 
turn rate is quite low, and has 
steadily decreased with re- 
spect to blown triacs. This is 
substantiated in part by the 
fact that the major retail 
chains continue to buy our 
products in large quantities 
and would not do so if there 
were persistent problems. 

We are shipping you 
replacements for your failed 
units at no charge. I would 
greatly appreciate any feed- 
back on performance that 
you care to give...good or 
bad! 

Sorry you had some dif- 
ficulties. 
Peter A Lesser 
Vice President 
General Manager 
X -10 Division 
BSR Inc 

The Two 
Can't Connect 

Dear Steve, 
I have an early (second 

year of production) Radio 

Shack TRS -80 Model I 

16 K -byte Level II computer 
that I'm having trouble add- 
ing peripherals to. I have a 
Quick Printer II, an Exatron 
Stringy Floppy, and a type- 
writer interface, each of 
which can be plugged into the 
expansion connector of the 
TRS-80 keyboard unit. 

I also have a 1- into -2 cable 
that should allow me to use 
two peripherals at once. 
However, if more than one 
peripheral is plugged into the 
cable, the computer random- 
ly executes the initial power - 
up routine -destroying 
whatever I was working on. 

It doesn't seem to matter 
which peripherals I try to 
combine, nor does it matter if 
one is off. I don't think the 
problem is in the cable, be- 
cause it works well with each 
of the peripherals singly and 
in either connection. 

What could this be? I'd like 
to use the system for text pro- 
cessing, but that's impossible 
right now. 
Ron Tye 
Long Beach CA 

The TRS -80 Model I some- 
times does strange things 
when cables are connected to 
the keyboard. The longer the 
cables, the more likely the 
problem you described. With 
one peripheral installed, it 
may work properly, but 
when the load of another is 
added, the bus signals be- 
come sensitive to noise. 
Keeping the cables as short as 
possible helps. 

The solution is to either 
add a circuit that buffers all 

the signals from the keyboard 
or, at the very least, actively 
terminate the extension cable. 

If you do not mind a little 
soldering, you can try ter- 
minating your present cable. 
At the end of the cable, from 
each signal, attach a 1 k -ohm 
resistor to +5 V and a 470 - 
ohm resistor to ground. 
You'll have to add a separate 
5 V supply, since +5 V is not 
available on the keyboard 
connector....Steve 

In "Ask BYTE," Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received 
each month will be answered and published. Do you have a nag- 
ging problem? Send your inquiry to: 

Ask BYTE 
c/o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions by 
electronic mail or chat with Steve (TCE3I7) directly. Due to the 
high volume of inquiries, personal replies cannot be given. Be 

sure to include "Ask BYTE" in the address. 

! 

sonG OF ROLAf1D SOFTWARE 

for TRS -80, APPLE and ATARI 

511 IOWA AVE . 

IOWA CITY, IA. 52240 

MASTERCHARGE 

VISA 

BEOWULF 
Clash swords with the 
monster Grendel. If you 
win the battle, smack your 
lips and feast in the great 
hall. $19.95 

THE HIGH PRIEST 
Learn secrets known only 
to the gods. Foretell good 
fortune, beware of bad. 
But don't ask the 
questions, if you don't 
want to know the 
answers. $19.95 

HUMBABA 
WILL GET YOU 
Outside, in the dark of the 
night, he lurks, waiting to 
rip your arm out of its 
socket. Your only defense 
is your wits and reaction 
time. Beware. $19.95 

1- 800 -227 -1617 operator 364 
(in California) 800 -772 -3545 operator 364 
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Event Queue 
April 1981 

April -June 

Microprocessor Software, 
Hardware, and Interfacing, 
various cities throughout the 
United States. This hands -on 
course provides a foundation 
in the skills required for the 
design, programming, and 
real -world interfacing of 
microprocessor applications. 
For further details and a 

schedule of meeting places 
and times, contact Integrated 
Computer Systems Inc, 3304 
Pico Blvd, POB 5339, Santa 
Monica CA 90405, (213) 
450 -2060. 

April- October 
Computer Sales -Marketing 
Workshops, various cities 
throughout the United States. 
These workshops are de- 
signed for retail salespeople 
and computer- marketing 
managers and their staffs. For 
a schedule of times and loca- 

tions, contact Datasearch 
Inc, 4954 William Arnold Rd, 
Department C, Memphis TN 
38117, (901) 761 -9090. 

April 1 -2 

Communications in the 
Twenty -First Century, Philip 
Morris Operations Center, 
Richmond VA. This con- 
ference will focus on tech- 
nological advances and their 
economic, political, social, 
and psychological implica- 
tions. Elie Abel, Professor of 
Communications at Stanford 
University, and Lord Briggs, 
provost of Worcester Col- 
lege, Oxford, England, are 
the keynote speakers. For in- 
formation, contact the man- 
ager of Media Relations, 
Philip Morris Inc, 100 Park 
Ave, New York NY 10017. 

April 1 -3 

Assuring Quality in Elec- 
tronic Data -Processing Ap- 
plications, McCormick Inn 
Hotel, Chicago IL. The objec- 

1 
What is a 

CLOCALPEEP 
Another name for 
the CCB -li, which is: 

a clock = i. 
hour, minute, second 

- 

. 

a calendar -- 
lli 

day, day of week, .r 
month, year 

,K r1,',A T ' _ - 

an audio alarm 
(n 

All on one board for your IIÏiit illliif(l1iliÍ. 

TRS-80 Model II 
It includes a pacemaker battery which will 
give over 8 years of continuous timekeeping. 

From the folks who brought you the best 
CP /M° for the Model II. 

$175 plus shipping 
Prepaid, COD, Mastercharge or Visa orders 
accepted. California residents add 6% 
sales tax. 

TRS -80 is a trademark of Tandy Corp. 
PICKLE 5 CP /M is a registered trademark of Digital Research Inc. 

'TROUT 
PICKLES & TROUT 

P.O. BOX 1206, GOLETA. CA 93116. (8051 967 -956:3 

Warning: Installation requires opening the Model II. which may void its 
warranty. We suggest that you wait until the warranty period has expired 
before installing the CCB -II. 

L 
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tive of this conference is to 
explain the methods, tools, 
and techniques that are valu- 
able in improving the quality 
of computerized applications. 
Tutorials cover the areas of 
quality assurance; managing 
structured design; and de- 
signing, implementing, and 
enforcing application stan- 
dards. Contact DPMA Quali- 
ty Assurance Conference, 
12611 Davan Dr, Silver 
Spring MD 20904, (301) 
622 -0066. 

April 3 -5 

The Sixth West Coast Com- 
puter Faire, Civic Auditori- 
um, San Francisco CA. The 
Faire, a major personal -com - 
puting event, has continually 
attracted larger and larger 
numbers of exhibitors and at- 
tendees. A full program of 
talks plus a large display of 
hardware and software are 
featured. For more informa- 
tion, contact Computer Faire, 
333 Swett Rd, Woodside CA 
94062, (415) 851 -7075. 

April 4 

The Third Annual RAMS 
Spring Computer Show, 
Perinton Square Mall, Fair- 
port NY. This event is spon- 
sored by the Rochester Area 
Microcomputer Society. For 
more information, contact 
RAMS, POB D, Rochester 
NY 14609. 

April 7 -8 

Top Secrets '81, Pointe 
Resort, Phoenix AZ. Honey- 
well's annual computer secur- 
ity and privacy conference. 
Many data -security author- 
ities will discuss the business 
and legal impact of the latest 
incidents in computer crime 
and abuse. The conference 
fee is $500. Contact the Se- 
curity Symposium Registrar, 
Honeywell Information Sys- 
tems, M/S T -99 -4, POB 
6000, Phoenix AZ 85005, 
(800) 528 -5343; in Arizona 
(602) 249 -7954. 

April 7 -9 

Computerized Office Equip- 
ment Expo- Midwest '81, 
O'Hare Exposition Center, 
Rosemont IL. This exposition 

has exhibits and seminars on 
the use of computers and re- 
lated equipment in business 
environments. For details, 
contact Industrial & Scientific 
Conference Management Inc, 
222 W Adams St, Chicago Il 
60606, (312) 263-4866. 

April 7 -9 

Electro /81, New York 
Coliseum and Sheraton Cen- 
tre Hotel, New York NY. 
Electro /81 will feature com- 
puters and computer -related 
equipment, plus seminars on 
components, devices, and 
materials; computer com- 
munications; memories; of- 
fice automation; speech; and 
more. Contact Electronic 
Conventions Inc, 999 N 
Sepulveda Blvd, Suite 410, El 
Segundo CA 90245, (800) 
421 -6816; in California (213) 
772 -2965. 

April 9 -12 

Southwest Computer Show 
and Office Equipment Ex- 
position, Market Hall, Dallas 
Market Center, Dallas TX. 
Hardware and software for 
business, education, govern- 
ment, home and personal use 
will be featured. Mini- and 
microcomputers, office 
machines, supplies and ser- 
vices, graphics equipment, 
and word processing will also 
be exhibited. Contact Na- 
tional Computer Shows, 824 
Boylston St, Chestnut Hill 
MA 02167, (617) 739 -2000. 

April 10 -11 

The Eleventh Annual VCUC 
Conference, Sheraton Red 
Lion Inn, Blacksburg VA. 
The VCUC (Virginia Com- 
puter Users Conference), a 
division of the ACM (Associ- 
ation for Computing Ma- 
chinery), and the Computer 
Science Department of the 
Virginia Polytechnic Institute 
and State University are 
holding this conference. The 
themes are "Personal Corn - 
puting" and "System Perfor- 
mance." Write to J Rosow or 
S Haldeman, VCUC 11, 562 
McBryde Hall, VPI and SU, 
Blacksburg VA 24061. 
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DIGITAL DATA RECORDER 
MODEL CC -9B 

For five years now, the CC series recorders have been 
the industry NRZ Asynchronous recorder standard. 
Now the D series sets a new standard in stability and 
reliability with its tachometer feedback LC stabilized 
motor circuit. 

DC1 Model 
Price $275.00 
DC2 Model 
Price $285.00 

4800 or 9600 Baud 
(3" or 6" per 
second) 

10-8 Error Rate 
RS232 or TTL 
In and Out 

RTS motor start 
CTS Data start 
DB 25 or special 
connector optional 

110/220 - 50/60 Hz 
Wow & Flutter ±.3% 
Speed Stability (long 

term) ±.1% 

NATIONAL MULTIPLEX 
CORPORATION 
260 Lackland Drive East 

Middlesex, New Jersey 08846 
Tel. (201) 356 -9200 TWX 710- 997 -9530 

Circle 241 on inquiry card. 

NEVADA 

For CP /M 
Powerful subset of ANSI.74 
Why wait? 
All the elegant simplicity 
of COBOL is now affordable! 

i$ 
DISKETTE 9 
MANUAL 

REQUIRES only 16k RAM. 
Available on 8" CP /M 
standard single density or 
51r4" diskettes for North 
Star, TRS-80 Mod I and 
Superbraln. Other formats 
tool Manual alone $24.95. 

l 

O Ellis Computing 
600.41st Avenue 
San Francisco, CA 94121 
U.S.A. 

These powerful, easy to use 
COBOL APPLICATION PACKAGES 
are also available: 

1. BUDGET PLAN REPORT 
GENERATOR 
Fantastic time saver and planning 
aid for beginning or established 
businesses. 

2. PERSONAL FINANCIAL 
REPORTING 
Eye -opening insights of personal 
spending. 

3. LABELS for mailing lists. 
4 PRECOBOL (a preprocessor). 

ALL 4 in ono BOOK! 
73 pages with complete COBOL 
source code listings and super 
documentation. 

$2495 

WE WELCOME C.O.D.s 

VISA 

1 

(415) 751.1522 
In CA sad sales tea. CPIM trade mark of OWlal Research. 7R8-110 trade mark of Tandy Corp. 

REFURBISHED 
TERMINAL SALE! 

A limited offer from Data Access Systems, Inc., 
in addition to their full line of new products. 

MFR /MODEL SALE PRICE DESCRIPTION 
Lear Siegler ADM -3 
Texas Instruments 725 

735 

745 
(limited ASCII keyboard) 

745 
(full ASCII keyboard) 

735 KSR 
Digital Equipment LS -120 

LA -36 

ADDS Regent 20 (new) 
Regent 25 (new) 

$525 
$300 

$650 

$1175 

$1225 

$600 
$1450 

$750 

$595 
$775 

Video terminal. 
Portable thermal printer 
with built -in coupler. 
Portable thermal printer 
with built -in coupler. 

Portable thermal printer 
with built in coupler. 

Portable thermal printer 
with built -in coupler. 
Desktop thermal printer. 
132 column 180 CPS printer. 
132 column 30 CPS printer 
with E.I.A. 
Video terminal. 
Video terminal. - 

All units are DASI factory refurbished and in good working condi- 
tion. Includes 30-day parts and labor warranty, on site. Call your 
local DASI office, or toll free: (800) 257 -7748. In N.J. (800)232 -6510. 

Corporate Offices: Cole Rd. 8 Camden Ave., P.O. Box 1230, 
Blackwood, NJ 08012. (609) 228 -0700. Toll Free 
(800) 257.7748. In New Jersey, (800) 232.6510. 

District Offices: Atlanta.(404) 449.5435. Ausfrn- (512) 4749643. Boston -1617) 7696420. 
Chicago (312) 9674440. Crncrnnatri'513) 793.9714. Cleveland.(216) 473.2131. 
(214)256-5536. Denver.(303) 7412922. Detrort.(313) 5861409. Hart lord.(203) 
Houston-(713) 6825965. Los Angeles.(213) 61 &0400. Milwaukee -(414) 9639008. 
Mmneapons(612) 8544466. New Jersey.(201) 2278880. New York City (212) 
Orange Counly-(714) 979.2157. Phlladelph/a-(215) 667.8315. Phoenlr(602) 
Porfiand.(503) 6448600. Rochester.(716) 3772080. St Lours (314) 576.2804. 
San Antonio (512) 6553274. San Francrsco(415) 872-1811. 
San Jose-(408)244.3772. Seattle-(206)251.5070. 
Wasnrnglon. DC (301) 459.3377. 

U 

Dallas- 
6741697. 

564 
2635034. 

1 Á 'I, 

-9301. 

5 ; 
DATA ACCESS SYSTEMS. INC 

Computer 
Programm 
BASIC 

MY : 

Computer 
Programming 
BASIC 

Da,l 1 

COPut`°` 

Computer 
Programming it 
BASIC 

miff s err 

Microcomputers are coming - 
ride the wave! Learn to program 
with a new course written for the 
beginner. Learn BASIC the lan- 
guage of the small computer and 
the most easy -to -learn computer 
language in widespread use. A 
self- instruction course that takes 
you from complete ignorance to 
real proficiency with a unique style 
of graded hints. 60 illustrated les- 
sons teach the five essentials of 
good programming: problem defi- 
nition; flowcharting; coding the 
program; debugging; clear docu- 
mentation. And you don't even 
need a computer! 
Price: $22.95 
Send check with order to:- 

Cambridge Learning Inc., 
1 Judith Drive 
North Reading, MA 01864 

or call (617) 664 -3657 with 
Mastercard or VISA 
Mass. residents add 5% Sales Tax 

Also available: 
Digital Computer Logic and 
Electronics 
This course is designed as an in- 
troduction to digital electronics 
and is written at a pace that suits 
the raw beginner. No mathemati- 
cal knowledge is assumed other 
than the use of simple arithmetic 
and decimals, and no electronic 
knowledge is expected at all. The 
course moves painstakingly 
through all the basic concepts of 
digital electronics in a simple and 
concise fashion: questions and 
answers on every page make sure 
that all the points are understood. 
Price: $14.95 
Design of Digital Systems 
Written in a similar question and 
answer style to Digital Computer 
Logic and Electronics, this course 
moves at a much faster pace and 
goes into the subject in greater 
depth. Ideally suited for scientists 
or engineers wanting to know 
more about digital electronics, its 
six A size volumes lead step by 
step through number systems and 
Boolean algebra to memories, 
counters and arithmetic circuits 
and finally to an understanding of 
calculator and computer design. 
Price: $19.95 
$5.00 discount for orders over 
$30.00. 
All prices include surface shipping 
For Airmail add $10.00 

CAMBRIDGE LEARNING INC. 
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Event Queue 
April 13 -14 

The Executive Computer 
Conference, Washington 
DC. The theme of this 2-day 
meeting is "Improving Orga- 
nizational Productivity 
through Systems Technolo- 
gy." Special emphasis will be 
placed on management's 
perspective of the contribu- 
tions the computer has made 
to organizational productivi- 
ty. For information, contact 
Kendall E Burroughs, The Ex- 
ecutive Computer Con- 
ference, 1730 N Lynn St, 
Suite 400, Arlington VA 
22209, (703) 521 -6209. 

April 13 -16 

The Fifteenth International 
Symposium on Minicomput- 
ers and Microcomputers, 
MIMI '81, Sheraton Hotel, 
Mexico City, Mexico. The 
scope of this symposium 
covers hardware, software, 
distributed processor ar- 
chitecture, computer net- 
works, telecommunications, 
real -time applications, educa- 
tion, and more. Contact Ing. 
Jorge Gil, Academic Secre- 

tary, MIMI Symposium, 
IIMAS -UNAM, Apartado 
Postal 20 -726, Mexico 20 D F, 

Mexico. 

April 14 -16 

The Seventh Annual Federal 
DP Expo, Sheraton Washing- 
ton Hotel, Washington DC. 
This conference and exposi- 
tion is for computer- system 
users in the US government. 
More than 150 exhibitors and 
over 100 speakers will high- 
light the event. Contact The 
Interface Group, 160 Speen 
St, Framingham MA 01701, 
(800) 225 -4620; in Massa- 
chusetts, call (617) 879 -4502. 

April 25 -26 

Trenton Computer Festival, 
Trenton State College, Tren- 
ton NJ. This annual flea 
market and swap meet of 
personal- computer equip- 
ment also features speakers, 
user -group meetings, and an 
exhibit of commercial prod- 
ucts. It is sponsored by the 
Amateur Computer Group of 
New Jersey, the Philadelphia 
Area Computer Society, and 

SelectriC Interface System 

EASILY interfaced to any IBM Selectric I, 

Il, or III. 

STOP spinning your wheels. Letter qual- 
ity at an affordable price. 

C ONNECTS via Parallel or RS -232, ac- 
commodates varied handshaking. 

ONLY S575 to S599. Dealer inquiries in- 
vited. 

NEW design provides added features. 

ESCON Products, Inc. 
12919 Alcosta Blvd. 

San Ramon, Ca., 94583 
(415) 820 -1256 
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the Trenton State Computer 
Society. Contact TCF -81, 
Trenton State College, Tren- 
ton NJ 08625, (609) 771 -2487. 

April 26-30 

Saudibusiness '81, Riyadh, 
Saudi Arabia. This show has 
been designed for the fast - 
growing Saudi Arabian busi- 
ness community. Pavilions 
by the United States, the 
United Kingdom, West Ger- 
many, France, Italy, and ap- 
proximately fifteen other 
countries will be featured. 
For more information, con- 
tact Donald Ryan, Project 
Manager, Rm 3200, US De- 
partment of Commerce, 
Washington DC 20230, (202) 
377 -4652. 

April 27 -30 

National Design Engineering 
Show and Conference, Mc- 
Cormick Place, Chicago IL. 
The theme of this show is 
"Computers Throughout the 
Design Function." Addition- 
ally, the principal areas of 
consideration are design 
management, computer - 
aided design, materials, 
mechanical components and 
systems, and electronics. 
Contact Clapp & Poliak Inc, 
245 Park Ave, New York NY 
10167, (212) 661 -8410. 

April 30 -May I 

An Assessment and Forecast 
of Computer Graphics, Sad- 
dle Brook Marriott, Saddle 
Brook NJ. This annual con- 
ference will assess the present 
state of computer graphics 
and will evaluate hardware, 
software, systems services, 
and applications. The impact 
of new technologies on com- 
puter graphics and the role of 
graphics in business will be 
discussed. Contact Bob San - 
zo, Frost & Sullivan Inc, 106 
Fulton St, New York NY 
10038, (212) 233 -1080. 

May 1981 

May 2 

National Computer Problem - 
Solving Contest for Junior 
and Senior High School Stu- 
dents, throughout the US. 
Small teams of junior and 
senior high school students 

will compete for two hours 
on computer systems to solve 
five programming problems. 
Winners will be judged on 
whether their programs run 
properly using the test data 
supplied in the problem, are 
easy to read, and are logical, 
imaginative, and creative. 

To receive a copy of the 
1981 contest problems, local 
school directors should con- 
tact the University of Wis- 
consin- Parkside by April 4. 
Directors must agree to keep 
the problems confidential un- 
til the day of the contest. 
After that, any organization 
can use the problems to con- 
duct its own contest. Local 
contest winners can enter the 
national and international 
contest. A national and 
worldwide ranking will be 
determined by a team of 
judges from the University of 
Wisconsin -Parkside. All in- 
terested schools or organiza- 
tions can share the 1981 con- 
test problems. 

For additional informa- 
tion, write Dr Donald T 
Piele, Associate Professor of 
Mathematics, University of 
Wisconsin -Parkside, Keno- 
sha WI 53141. 

May 4 -7 

National Computer Con- 
ference, McCormick PI, 
Chicago IL. Approximately 
90,000 people are expected to 
attend this year's National 
Computer Conference 
(NCC). The use of robots and 
artificial intelligence will be 
among the program sessions 
at the Personal Computing 
Festival during the NCC. 
This will be the first time that 
personal -computing exhibits 
have joined the rest of the 
conference in the main ex- 
hibit area. Over thirty 
technical sessions will be 
held. All major companies 
will be represented. Contact 
the American Federation of 
Information Processing 
Societies Inc, POB 9658, 1815 
N Lynn St, Arlington VA 
22209, (703) 558 -3617. 

May 5 -8 

INTELCOM 81 /Paris, Paris, 
France. INTELCOM (Inter- 
national Telecommunications 
and Computer Conference 
and Exhibition) 81 /Paris is 



part of a program to promote 
an international dialogue on 
vital subjects in the telecom- 
munications field. This con- 
ference attempts to guide the 
evolution of the computer 
and its technology by com- 
bining the efforts of private 
companies, government, and 
equipment users. For infor- 
mation about attending, pre- 
senting a paper, or exhibiting 
at INTELCOM 81 /Paris, 
contact the Conference Af- 
fairs Group, Horizon House, 
610 Washington St, Dedham 
MA 02026, (800) 225-9977; in 
Massachusetts (617) 326- 
8220. 

May 11 -13 

Fourth Annual Rosen 
Research Personal- Computer 
Forum, Playboy Resort, Lake 
Geneva WI. This forum fea- 
tures guest speakers from all 
the major personal -computer 
hardware and software com- 
panies. The Rosen Forum is 

one of the most prestigious 
and important seminars in 
the industry. For further 
details on this 3 -day session, 
contact Rosen Research Inc, 
200 Park Ave, New York NY 
10166, (212) 586 -3530. 

May 11 -13 

Custom Integrated Circuits 
Conference, CICC'81, Amer- 
icana Hotel, Rochester NY. 
The CICC aims to bring to- 
gether designers, producers, 
and users of custom inte- 
grated circuits to discuss re- 
cent developments and future 
directions in the field. Papers 
will be read on applications, 
algorithm -implementing in- 
tegrated circuits, fabrication 
techniques, interfaces and in- 
terconnects, computer -aided 
design, and testing and 
qualification. Contact Dr 
Rajinder Khosla, General 
Chairman, Research Labora- 
tories, B -81, Eastman Kodak 
Company, Rochester NY 
14650, (716) 722 -2525. 

May 11 -13 

The Thirty-First Electronic 
Components Conference, 
Colony Square Hotel, Atlan- 
ta GA. Papers will be read on 
semiconductor -processing 
technology, optoelectronic 
devices, manufacturing tech- 
nology, materials, hybrid 

microcircuits, discrete com- 
ponents, interconnections, 
reliability, and connectors. 
Contact T G Grau, Bell Lab- 
oratories, Whippany Rd, 
Rm 3B -312, Whippany NJ 
07981; or Electronics Indus- 
tries Association, 2001 Eye St 
NW, Washington DC 20006. 

May 14 -16 

The Tenth ASIS Mid -Year 
Meeting, Fort Lewis College, 
Durango CO. The American 
Society for Information 
Science's (ASIS's) theme for 
this year's meeting is "Using 
Information." Among the 
topics to be addressed are 
user studies, decision 
making, organizational 
change, government, educa- 
tion, management, access to 
information, and designing 
information systems for use. 
For information, contact 
ASIS, 1010 16th St NW, 
Washington DC 20036, (202) 
659 -3644. 

May 17 -20 

Expo '81, Loew's Anatole 
Hotel, Dallas TX. Expo '81 is 
a combination of exhibits and 
technical sessions. The ex- 
hibits cover everything from 
graphics systems to industrial 
computer- control systems. 
The technical sessions range 
from tool design, design en- 
gineering, and robotics to 
numerical control. For more 
information, contact Num- 
erical Control Society, 519 
Zenith Dr, Glenview IL 
60025, (312) 297-5010. 

May 20 -22 

Joint Conference on Easier 
and More Productive Use of 
Computing Systems, Univer- 
sity of Michigan, Ann Arbor 
MI. This conference intends 
to combine the insights of the 
social sciences, humanities, 
computer science, and 
human -factors engineering. 
Contact Gregory A Marks, 
4258 Institute for Social 
Research, University of 
Michigan, Ann Arbor MI 
48106, (313) 763 -3482. 

May 20 -22 

Videotex '81, Royal York 
Hotel, Toronto, Ontario, 
Canada. Videotext informa- 
tion systems allow users to 
call up information, make 

VERSION 3.0 
It keeps getting 

better and better! 
Starting over a year ago with the 
original set of programs from 
Osborne & Associates, we hove 
gradually developed a self - 

installing, reliable business 
package. A partial list of our 
enhancements: 

No-Hassle Installation. 
You simply select your desired 
configuration from a series of 
menus and go. There is no re- 
compiling necessary, except for 
some state payroll tax routines. 

CRT Independence. 
We support 16 terminal types 
directly, and provide a method 
for specifying more. We can 
make it run with your CRT - or 
your money back. 

File Access. 
Our GL account file lookups are 
much faster thon the original. 
And now - with version 3.0 - 
we have doubled the number of 
accounts, customers, and ven- 
dors that can reside on a disk. 

There are many other im- 
provements - send for details. 

We believe our product to be the 
best Osborne -based business 
package available for CP /M- 
based microcomputers. We are 
committed to the ongoing sup- 
port of our users, through both a 
tech -support phone line and a 
generous upgrade policy. 

Vandata has been supplying ap- 
plications software for over eight 
years. Quality and support are 
our way of doing business. 

Our 30 -day money -bock 
guarantee speaks for itself. 

General Ledger with Cash Journal $295 
Accounts Recervoble $295 
Accounts Payable $295 
Payroll with Cost Accounting $295 
All Four Pochoyrs (GL, AR, AP, PR) $995 
Magic Wand (Super Word Processor!) $345 
Pearl Level Ill (hest grog tool ovailoble) $645 
CBASIC2 $110 
TRS.80 MOD II CPIM 2.2 (P & T) $185 
H891Z89 CPIM' 2 2 (Mognolia) $199 

Formats Std. 8 ". 5" NorthStar DO, TRS-80 MOD II' 
H89/289 Manuals for GL, AR /AP, and PR are not in 
cluded in pace - add $20 per manuol desired (AR /AP 
are in one manual) CP /M and CBASIC -2 required to 
run accounting software. Users must sign licensing 
agreement Dealer inquiries invited. 

To order call: (206)542-8370 
or write: VANDATA 

17541 Stone Ave. N. 
Seattle, WA 98133 

CP /M .s o registered trademark of Digital Research 
TRS80' is a reg.stered trademark ut Rodio Shack, Inc 
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reservations, pay bills, ex- 
change electronic mail, read 
an electronic newspaper, 
shop, and play video games. 
This conference will review 
videotext developments in 
Europe, Japan, and North 
and South America. Demon- 
strations of videotext systems 
will be given. Seminars on 
standards, legal aspects, and 
economic issues will be fea- 
tured. Contact Videotex '81, 
316 Lonsdale Rd, Suite 3, 
Toronto, Ontario, M4V 1X4, 
Canada, (416) 598 -1981. 

May 21 -23 

Annual Conference of the 
Educational Computing Or- 
ganization of Ontario, 
Sheraton Centre and the On- 
tario Institute for Studies in 
Education, Toronto, On- 
tario, Canada. Exhibitions on 
the use of computers in 
schools and discussions on 
how to locate suitable educa- 
tional materials will be fea- 
tured. Contact the Con- 
ference Office, OISE, 252 
Bloor St W, Toronto, On- 
tario, M5S 1V6, Canada. 

June 1981 

June 6 -9 

Atlanta Small Computer 
Show, Atlanta Hilton, Atlan- 
ta GA. Producers of small 
computers, peripherals, sup- 

plies, and services will be ex- 
hibiting at this show. Busi- 
ness owners, corporate and 
government executives, data - 
processing managers, doc- 
tors, lawyers, and other pro- 
fessionals are expected to at- 
tend. Obtain additional in- 
formation from The Atlanta 
Small Computer Show, 4060 
Janice Dr, Suite C -1, East 
Point GA 30344, (404) 767- 
9798. 

June 9 -11 

Understanding and Using 
Computer Graphics, Chicago 
IL. This seminar covers the 
latest in graphic- system tech- 
nology, including hardware, 
software, and applications. 
Contact Bob Sanzo, Frost & 
Sullivan Inc, 106 Fulton St, 
New York NY 10038, (212) 
233 -1080. 

June 14 -18 

The Second National Con- 
ference of the National Com- 
puter Graphics Association, 
Baltimore Convention Cen- 
ter, Baltimore MD. Comput- 
er- graphics demonstrations, 
exhibits, and workshops will 
be held. Contact the National 
Computer Graphics Associa- 
tion Inc, 2033 M Street NW, 
Suite 330, Washington DC 
20036, (202) 466 -5895. 

June 16-18 

NEPCON East '81, New York 
Coliseum, New York NY. 

This exposition is aimed at 
engineers, prototype devel- 
opers, production specialists 
and testing personnel. Tech- 
nical programs will be pre- 
sented. Contact Industrial & 

Scientific Conference Man- 
agement Inc, 222 W Adams 
St, Chicago IL 60606, (312) 
263 -4866. 

June 17 -19 

National Educational Com- 
puting Conference, North 
Texas State University, Den- 
ton TX. This conference will 
provide a forum for individ- 
uals and institutions inter- 
ested in educational comput- 
ing. Computer literacy, com- 
puter education for teachers, 
and computers in education 
are some of the topics to be 
covered. Contact Dr Jim 
Poirot, NECC -81 General 
Chairman, Computer 
Sciences Department, North 
Texas State University, Den- 
ton TX 76203. 

June 20 -22 

The Fifth Annual Corn - 
puterfest, Franklin Universi- 
ty, Columbus OH. Talks on 
robots and calculators will be 
featured. Microcomputers 
and small- business systems 
will be presented. This show 
is being sponsored by the 
Midwest Affiliation of Com- 
puter Clubs and Franklin 
University. Contact Comput - 
erfest '81, Paul Pittenger, 215 

Delhi Ave, Apt J, Columbus 
OH 43202, (614) 224 -6237. 

June 29 -July 1 

The Nineteenth Annual 
Meeting of the Association 
for Computational Linguis- 
tics, Stanford University, 
Stanford CA. Syntax, pars- 
ing, and sentence generation, 
computational semantics, 
discourse analysis and speech 
acts, speech analysis and syn- 
thesis, machine and machine - 
aided translation, and mathe- 
matical foundations of com- 
putational linguistics are 
some of the topics to be 
discussed. Contact Don 
Walker, Artificial Intelligence 
Center, SRI International, 
Menlo Park CA 94025, (415) 
326 -6200, ext 3071. 

BYTE's Bits 

Atari Slashes Prices 

Atari Inc has reduced the 
price of the Atari 400 com- 
puter with 8 K bytes of mem- 
ory to $530. The 16 K ex- 
panded version of the 400 is 
now selling for $630. Atari 
also reduced the Model 810 
51/4 -inch floppy -disk drive to 
$599.95. 

On another front, Atari 
plans to begin selling a $150 
word -processing program 
later this year. 

SciTronics REAL TIME CLOCKS 
introduces ... with full Clock /Calendar Functions 

The Worry -free Clocks for People Who Don't Have Time to Worry!! 

What makes them worry free? 
Crystal controlled for high 
(.0021o) accuracy 

Lithium battery backup for contin- 
uous clock operation (6000 hrs! ! ! ) 

Complete software in BASIC - 
including programs to Set and 
Read clock 

Clock generates interrupts 
(seconds, minutes, hour) for 
foreground /background operation 

Versions available for: 
S -100 bus computers RTC -100 $159 
Apple 11 computer RTC -A $129 
SciTronics RC -80 RC -8OCK $109 
owners 

Applications: 

Logging Computer on time 

Timing of events 

Use it with the SciTronics Remote 
Controller for Real Time control 
of A.C. operated lights and ap- 
pliances 

Send SciTronics Inc. 
Check or 523 S. Clewell St., P.O. Box 5344 
money 
order to: Bethlehem, PA 18015 

(215) 868 -7220 

Please list system with which you plan to use controller Master Charge and Visa acrepted COD's accepted. PA residence add sales tar. 
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1111 tift 
1131,1111111111141 

Boards forS -100 BUS 
from S.C. Digital 

"CPU I -Z80- 
Advanced ZBOA based CPU board 

S219 Assembled and Tested 

S149 Kit '(less Interrupt) 

Features: Model CPUI -Z80 

2/4 Mhz SW selectable Built in 8 Prioritized Vectored Interrupts with 8 possible levels 
of Nested Interrupts using powerful Mode 2 of 280, all done in Hardware, expandable with 
external ckt. Vector Jump on RESET, in 4K increments. Supports 2K of EPROM (not 
supplied), DMA. dynarmic RAM refresh ... many more. 

'Kit comes with all parts except chips connected to Interrupts. 

"INTERFACE: 1 " 

I/0, Memory 
Interface Board 

S229 Assembled and Tested 

S169 Kit 

Features. Model 3SPC 

3 Sena! w RS232C or 20ma Current Loop, 1 Parallel. 4K of EPROM /ROM and 4K of 
RAM (ROM /RAM not supplied). Built in Kansas City Standard Cassette interface usable to 

1200 Baud. Generates all popular baud rates up to 19.2K baud. including 110 b 134.5. 
SW settable Address, Baud Rates. Ports. 

""UNISELECT "" 16K Static RAM with universal Bank Select 

Model 16KUS $235 A Er T, with 200 nsec memory chips. 

All boards meet IEEE -S100 standards. Fully socketed, solder masks, gold contacts, and 

guaranteed for one full year. Kit guaranteed parts, only. 

Delivery: from stock to 72 hours. Ordering: You may call for M.C., Visa or C.O. D. orders. 

(Add 54.00 for C.O.D.) Personal checks o. k.. but M.O. speeds shipment. Takes 7 to 15 days to 

clear personal checks before shipping. 

Undamaged hoards can be returned within 10 days for full refunds. Illinois residents add 51/4% 

sales tax. 
0.E M. PRICING AVAILABLE, DEALER INOUIRY INVITED 

S.C. Digital P.O. Box 906 Phone: 
Aurora, IL 60507 (312) 897 -7749 
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MAIL ORDER DISCOUNTS 

apple computer 
Sales and Service 

APPLE 11 PLUS 48K 

APPLE /// CALL FOR PRICES 
ACCESSORIES 

DISK II DRIVE 8 CONTROLLER IDOS 3.3). 525 
DISK II DRIVE ONLY ...............455 
INTEGER BASIC FIRMWARE CARD 149 
APPLESOFT II FIRMWARE CARD 149 
M 8R SUP.R.MOD RF MODULATOR . 30 
CENTRONICS PRINTER INTERFACE CARD 179 
HIGHSPEED SERIAL INTERFACE CARD 145 
5SM AIO SERIAUPARALLEL 80 CARD 185 
LANGUAGE SYSTEM WIPASCAL 420 
DAN PAYMAR LOWER CASE ADAPTER 45 

MICROSOFT ZOO SOFTCARO SYSTEM 
MICROSOFT 16K RAM CARD 
VIDEX 80 COLUMN BOARD 8 SWITCH 
HAYES MICROMODEM 11 

LEEDEX 12' 86W MONITOR 
SANYO 12' GREEN MONITOR 
SILENTYPE PRINTER WIINT. CARD 
EPSON MX080 PRINTER 
MPI 88G PRINTER 
OUME SPRINT 5/45 PRINTER 

SOFTWARE 
APPLE DOS TOOLKIT 65 APPLE FORTRAN 
APPLE PLOT 
TAX PLANNER 
APPLE PILOT 
VISICALC 
DESKTOP PLAN 
CCA DATA MANAGEMENT 

99 
.........125 

119 
79 
85 

DOW JONES PORTFOLIO EVALUATOR 
DOW JONES NEWS 8 OUOTES REPORTER 
THE CONTROLLER BUSINESS SYSTEM 
SUPER INVADER (DISK) 
BASF 51' DISKETTE 1101 

290 
169 

330 
315 
149 

265 
535 
620 
695 

2.550 

159 
65 
45 
85 

515 
23 
30 

TO ORDER: Please send cashier's check, money order or personal check (allow 10 

business days to clear). VISA and Master Card credit card service add 2 %. 
American Express credit card service add 5%. Shipping, handling and insurance 
in U.S. add 3% (minimum $3). California residents add 6% sales tax. Foreign 
orders add 10% for shipping. Equipment is subject to price change and availability. 
All equipment carries factory warranty. TELEX: 697120 DATAMAX -SDG 

computer age. inc. 
Authorized Apple Dealer & Service Center 

4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92111 (714) 565.4062' 

-` -- Clock /Calendar 
CompuferW afch 

Now available on Three Buses 

Features *APPLE I I 
12/24 Hr. Format 
Month -Day -Year CIS6 
Day of Week * TRS -80 
Leap Year Bit ii 
4 Interrupts -. 

+- 30 Sec. AdjustV 
Battery Backup S100 
Simple to Program 

$150 FOB Apple is a Trademark of 
Apple Computer Co. 

CompuTi me TRS80 is a Trademark of 
Tandy Corp. 

Dealer Inquire (714) 536 -5000 
P.O. Box 5343 Huntington Beach, CA 92646 
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Model EP -2A -87 
EPROM Programmer 

NEW - CRT ENTRY MODE 
OP LIMA r TECHNOLOGY 

IN 4 4P-2A -87 iii fib 

buffer and read buffer.) 
In the OFF -LINE mode, the EP -2A -87 will program, verify, test 

buffer, and load the buffer from the EPROM socket. During the 
programming cycle, the EPROM is checked before programming to 
insure that it is erased and after programming it automatically verifies 
that programming is correct. Power requirements are 115 VAC 
50/60 Hertz at 15 watts. 

The Model EP -2A -87 
EPROM Programmer has an 
RS -232 compatible interface 
and includes a 2K or 4K 
buffer. During the ON -LINE 
mode, another computer 
can down -load to the buffer. 
Only two easy -to- implement 
commands are available to 
an external computer. (Load 

Part No. 
F.P2AH71 
EP 2A H7 2 

PMn 
PM 1 

PM.2 
PM 3 
PM 4 
PM 5 
PM 6 
PM 7 

PMH 

Description 
Programmer with 2K buffer 
Programmer with 4K buffer 
Non standard voltage option 1220 v. 240 v. 100 vl 
Personality Module. programs TMS 2708 ... 
Personality module. programs 2708 
Personality module. programs 2732 . 

Personality module. programs TMS 2716 
Personality module. programs TMS 2532 
Personality module, programs 2716, TMS 2516 
Personality module. programs 2704 
Personality module, programs 2758. TMS 2508 
Personality module. programs Motorola MCM68764 

Price 
5575 00 

65(1(91 
15(x1 
181X1 

18(x1 
:14,91 
26 00 
34191 
18191 
18(91 
18 00 
ì6.(0I 

Optimal Technology, Inc. 
Blue Wood 127 

Earlyville, Virginia 22936 
Phone (804) 973 -5482 
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Introducing 

TN e 

LLI1LFIml'I< 
WORD 

PROCESSING 
SYSTEM 

THE BENCHMARK software system sets new standards in word processing. First. it 
can be delivered to run on the CP/ M" or the North Star DOS. so there may be no need 
to buy a special operating system. Second, it has all the features of systems costing 
thousands of dollars more. Third, the price is as low as. or lower than, most word 
processing systems. 

Anyone can learn to run and use THE BENCHMARK in one day of self training. 
Completely self -prompting in English. THE BENCHMARK is a full capability word 
processor, has been thoroughly tested in an office environment and proved to meet the 
needs of the most sophisticated user. 

Multi- operating system 
Changes terminal drivers 
Customized to utilize all the 
features of terminal & printer 

ONLY $499 

Overtype - erases, corrects 
Variable, electronic decimal tab 
Screen menus simplify operation 
Block move and get 

plus tax 
where applicable 

THE BENCHMARK is distributed by R &B Computer Systems. Dealer inquiries are 
invited 

P&P) 
Computer 

s 
1954 E. University 

1 -800- 528 -7385 
Tempe, Arizona 85281 

AZ- 602- 968 -7101 
THE BENCHMARK is a trademark of Metasoft Corporation 

CP/ M is a registered trademark of Orgrtal Researrh 

sw ER $ ° °K 
VILE AN SIN 

oTAT IV E 

T 
DICTIONARY 

O 
Tm )KIND 

Dornpreheastve 
-2 

091 
han260,p00entrie ;2,09 

rr 

than large 
fbs 4 Oz pages; W size; 9 with ne 

Up-to-Date--with than 
words and Uemmotllrasn 
50,000 se tences; 

2,000 llu - 

and Sen sy 

lists and studies; 
thumb - 

lists an 
indexeodlot p,TLAS; much, 
Full-color 
Much More mur bookstore 

s49`)á 
noaa1y =tC v7 

pII% 
TóM 

R Hp SE 
DICTION 

ARS of the 

ENGLIG 
LANGU The 

LJiiabridged ; 

Lditiori' 

338 April 1981 © BYTE Publications Inc 

Books 
Received 

Advanced Micro Devices 
Condensed Catalog. Sunny- 
vale CA: Advanced Micro 
Devices Inc, 1981; 18 by 24.5 
cm, 147 pages, softcover, no 
ISBN, free of charge. 

COBOL, A Vehicle for In- 
formation Systems, Robert T 
Grauer. Englewood Cliffs NJ: 
Prentice -Hall Inc, 1981; 19 by 
24.5 cm, 432 pages, hard- 
cover, ISBN 0 -13- 139709 -5, 
$18.95. 

The Creative Kid's Guide 
to Home Computers, Fred 
D'Ignazio. Garden City NY: 
Doubleday & Company Inc, 
1981; 16 by 24 cm, 130 pages, 
hardcover, ISBN 0 -385- 
15313-9, $9.95. 

Digital Electronics 
Troubleshooting, Joseph J 

Carr. Blue Ridge Summit PA: 
Tab Books Inc, 1981; 13 by 
21 cm, 350 pages, softcover, 
ISBN 0- 8306 -1250 -5, $9.95; 
hardcover, ISBN 0 -8306- 
9677-6, $16.95. 

The Effective EDP Man- 
ager, Michael R Frank. New 
York: AMACOM, 1980; 16 
by 23.5 cm, 197 pages, hard- 
cover, ISBN 0- 8144 -5635 -9, 
$17.95. 

Experiments in Amplifiers, 
Filters, Oscillators, and 
Generators, Morris Tischler. 
New York: McGraw -Hill 
Book Company, Gregg Divi- 
sion, 1981; 22 by 28 cm, 170 
pages, softcover, ISBN 
0 -07 -064780 -1, $6.95. 

Experiments in General 
and Biomedical Instrumenta- 
tion, Morris Tischler. New 
York: McGraw -Hill Book 
Company, Gregg Division, 
1981; 22 by 28 cm, 201 pages, 
softcover, ISBN 0 -07- 
064781-X, $8.95. 

Experiments in Telecom- 
munications, Morris Tis- 
chler. New York: McGraw - 
Hill Book Company, Gregg 
Division, 1981; 22 by 28 cm, 
186 pages, softcover, ISBN 
0 -07 -064782 -8, $7.95. 

The FORTRAN Cook- 
book, Thomas P Dence. Blue 
Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21 cm, 
334 pages, softcover, ISBN 
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MICROSTAT 
NOW AVAILABLE FOR CBASIC2* 

MICROSTAT is the statistics package for microcomputers, and is 

proving itself to users around the world, including: 

Stanford, Harvard, Johnson & Johnson, Duke, University of Wash- 
ington, UCLA, Lockheed, University of Pennsylvania, Oklahoma 
State, U.S. Geological Survey, Monsanto, University of Toronto, 
Sweden's National Central Bureau of Statistics, Utah State, Butler 

University, SUNY, Van Camps, Texas A &M, University of Wisconsin 

and a growing list of other organizations. MICROSTAT's Data Man- 

agement Subsystem (OMS) makes creating your own data files easy 

and includes numerous editing and transformation capabilities. Files 

produced by DMS can then be used to generate statistics in all com- 

mon statistical areas (e.g., descriptive statistics, ANOVA, correlation, 
multiple regression, probability and hypothesis tests, nonparametrics 
and others) plus some not so common ones. Whether pure reserch or 

industrial quality control, MICROSTAT is the statistics package for you. 

MICROSTAT sells for $250.00 and is supplied on 8" SD or 5'4- 
(North Star) disks. The user's manual sells for $18.00 and includes 

sample data and printouts. Please specify version when ordering. 
Foreign inquiries, please write directly to us. 

ECOSOFT 
P.O. Box 68602 

Indianapolis, IN 46268 
(317) 283 -8883 

CBASIC2 is a registered trade mark of Software Systems 
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TEXAS COMPUTER SYSTEMS 

ftadue Ihaek 
Authorized Sales Center 

All Radio Shack merchandise available at a discount Ask for our price list 

We otter the lowest rices on s 

Rs_go 
ft,JIaIÌ I t31 

MODEL II 64K $3349 (Plug gruppingi 

All accessories for Model II evalabPe - disk eri.ansons.nnters and software 

N MX-80 L 
Uttar Reality minis Weller to Un 
Printer IV and th. Cwtronla On* bet Iw full 

List $645 sdt*ara control d 40, so, s6, or 132 column 
SO cps bidirectional Omni , tractor fwd, dhposeble scintnead. 5300 leis than On nearest cmnpNf 
Ifye Met, In the bat Ina letter all muiti- strike . *tn. Our . is no low to ,,,,rr. 

* Anadex 9500/9501 * Line Printer V * The New Dais Wheel II 

* Payment Money Order Cashier s * No tari out of stale r x add S 

Check. Certified Check Personal * Ali items new guaranteed by 
Checks require 3 weeks to clear VISA manufacturer 
MASTERCHARGE Add 3', Delivery subject to ova an.uty 

* Prices subject to change at any tune 

TEX T 
An Authorized RAOIO SHACK. Sales Crn'er F701 

Box 1174, Brady, Texas 76825 

TOLL FREE Number 800 -351 -1473 
Texas Residents 915 -597 -0673 

REFORMATTERTM 

opens 
new files! 

McrOTec8 E.pons'98:. 

With REFORMATTER , disk utilities you can read and write 
IBM 3740 and DEC RT-11 single density formatted diskettes on your 

CP /M " system. 

REFORMATTER enables you to access large system databases, 

improve data exchange with other organizations. increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi- directional data transfer 
and full directory manipulation. ASCII /EBCDIC conversion provided 
with CP /M .--a IBM. MP /M is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati- 

bility Guides available. 

Each program $195.00 from stock. Specify CP /M 4-0- IBM or 
CP /M - DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94301 Tel: 415/324 -9114 TWX: 

910 -370 -7457 MUH -ALTOS Dealer and OEM discounts available. 

CP /Ma is a registered trademark of Digital Research. a 
Circle 254 on Inquiry card. 

DEC LSI-11 
Components 
Dependable service 
at discount prices 
Domestic 
and Export 

Mini 
Computer Suppliers,ino. 
25 Chatham Rd., Summit, N.J. 07901 
Since 1973 

(201) 277 -6150 Telex 13 -6476 
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If you're looking for 
the best prices 
in the U.S.A. on 

TRS -80 
MICROCOMPUTERS 
We have consistently offered the 
TRS -80 line at savings up to 20 %, 
which means you can save $150 
to $1500 by buying directly from 
Computer Discount of America. 
TRS -80 Model II, 64K System, 
with disc drive only $3385.00 

Other TRS -80 Model II, or Model 
Ill computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Our savings are as big on expan- 
sion interfaces, printers, diskettes 
everything for your TRS -80 System. 

T 

iAmieumminh. 

MICROCOMPUTERS 2 
ATARI 
We have the full line of ATARI 
personal computers and systems, 
including Models 400 and 800. 
The computers, accessories, and 
hardware are brand new, in 
factory sealed cartons, and carry 
a full factory warranty. 
Most models are in stock for 
immediate delivery (usually 
within 7 -10 days), and a price 
quote is as near as your phone. 
So if you're looking for the best 
prices in the U.S.A., for micro- 
computers and accessories, call 
Computer Discount of America, 
Inc., West Milford, New Jersey 
07480. 201 -728 -8080. NO TAX ON 
OUT -OF -STATE SHIPMENTS. 

TOLL FREE 800 -526 -5313 

Computer 
Discount 
of America 

Authorized TRS -80 dealer. store B -282 
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Books Received 

0- 8306 -1187 -8, $8.95; hard- 
cover, ISBN 0- 8306 -9914 -7, 
$14.95. 

Guide to Microcomputers, 
Franz J Fredericks. Washing- 
ton DC: Association for 
Educational Communications 
and Technology, 1980; 15.5 
by 23 cm, 152 pages, sof t- 
cover, ISBN 0- 89240 -038 -2, 
$11.50. 

How to Build Your Own 
Working Microcomputer, 
Charles K Adams. Blue Ridge 
Summit PA: Tab Books Inc, 
1980; 13 by 21 cm, 308 pages, 
softcover, ISBN 0 -8306- 
1200-9, $9.95; hardcover, 
ISBN 0- 8306 -9684 -9, $16.95. 

Introduction to Computer 
Design and Implementation, 
S Imtiaz and Kwok T Fung. 
Rockville MD: Computer 
Science Press Inc, 1981; 16 by 
23.5 cm, 271 pages, hard- 
cover, ISBN 0- 914894 -11 -0, 
$19.95. 

Introduction to Computers 
and Data Processing, Gary B 

Shelly and Thomas J Cash- 
man. Fullerton CA: Anaheim 
Publishing, 1980; 21 by 27 
cm, 498 pages, softcover, 
ISBN 0- 88236- 115 -3, $15.95. 
Accompanying the textbook 
are a Teacher's Guide and 
Answer Manual, Test Bank, 
and transparency masters. 
Student Workbook and 
Study Guide for above, 21 by 
27 cm, 247 pages, softcover, 
ISBN 0- 88236- 116 -3, $5.95. 

Introductory Structured 
COBOL Programming, Gary 
S Popkin. New York: Van 
Nostrand Reinhold Corn - 
pany, 1981; 19.5 by 24 cm, 
471 pages, harcover, ISBN 
0-442- 26771 -1, $18.95. 

The MC6809 Cookbook, 
Carl D Warren. Blue Ridge 
Summit PA: Tab Books Inc, 
1981; 13 by 21 cm, 176 pages, 
softcover, ISBN 0 -8306- 
1209-2, $6.95; hardcover, 
ISBN 0- 8306 -9683 -0, $11.95. 

Microprocessor Back- 
ground for Management Per- 
sonnel, James Arlin Cooper. 
Englewood Cliffs NJ: Pren- 
tice -Hall Inc, 1981; 16 by 23.5 
cm, 163 pages, hardcover, 
ISBN 0- 13- 580829 -4, $14.95. 

Microcomputer Interfacing 
Handbook: A/D & D /A, 
Joseph J Carr. Blue Ridge 
Summit PA: Tab Books Inc, 

Circle 153 on inquiry card. 

STRICTLY 
apple 

AUTHORIZED DEALER NO.9080 

/AIM- 
APPLE II PLUS: YOU SAVE 

16K $1049 22% 
48K $1099 29% 
64K $1269 27% 
Apple Ill Call 
All are 1981 model with Apple RAM. 

í64K unit is 48K unit with Microsoft 
16K RAM board. 
IMPORTANT NOTE: We will repair all 
Apple equipment regardless of where 
you purchased it. 
Disk II & Controller 3.3 S 499 
Disk II $ 439 
Moniters, Sanyo 9" B &W S 169 

12" B &W S 249 
12" Grn. $ 299 
13" Col. S 449 

RF Modulator, M &R 
Silentype printer 
Oume Sprint 545R0 
Serial Interface Card 
Apple Writer program 
Visicalc 
80 Column Video: 
Apple Smarterm 
M &R, SupeRterm 
Videx, 

Language /Pascal Sys. 
Apple Plot 
Apple Pilot 
Microsoft: 
Z80 Softcard $ 250 28% 
16K RAM Card S 169 16% 

Paper Tiger printer Call Call 
Tiger to Apple cable $ 19 46% 
Epson MX 80 Wllnterface Call Call 
DC Hayes Micromodem S 299 23% 
16K Expansion RAM Kit S 39 74% 
10 Memorex 5" disks $ 25 45% 
10 3M Scotch 5" disks $ 35 33% 
10 Maxell 5" disks $ 39 33% 
Accounting Sofware, 
"Insoft Accountant" $ 365 66% 

(a full professional quality inlergrated GL,AIR,AIP. 
Payroll package with hotline support). Send for 
free sample printouts. 
Above prices for mail orders only Mail Order Dept. 
located in Jacksonville. OR. Our store showroom 
is at 126 NE F St., Grants Pass, OR. Store prices 
include service and will differ. No mail order sales 
at store. CALL ORDER DESK: 

(800) 547 -1289 
TECHNICAL & OREGON: 

(503) 899 -7297 
ORDERING INFORMATION: Minimum order $100. 
Money Orders, Cashier Checks or Bank Wire 
Welcomed. Visa and MC orders add 3%. Personal 
checks accepted (allow up to 20 days to clear). All 
orders add 3% for shipping, handling and in 
surance. Include your telephone number. No 
COD's. Prices subject to change without notice. 
Order desk hours are 9 to 6 PST. 10 to 3 Saturdays. 

S 25 
$ 499 
$2499 
$ 129 
S 59 
$ 119 

$ 299 
$ 319 
$ 249 
$ 379 
$ 55 
$ 119 

23% 
16% 
30% 
21% 
21% 
20% 
38% 
22% 
20% 
35% 
21% 
21% 

17% 
14% 
18% 
24% 
21% 
21% 

COMPUTER EXCHANGE 
MAIL ORDER DEPARTMENT OF 

COMPUTER STORE 
PO BOX 1380 

Jacksonville, OR 97530 
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Circle 258 on Inquiry card. 

TM 

LINE VOLTAGE 
TRANSIENT CLIPPING 
Features Parallel Operation 

PROTECTS: 
Computers 

Micro-Computer Systems 
*Word Processors 
Cash Registers 
Power Supplies 

D MARC 
INDUSTRIES, INC. 

5000 Hits /Second 

PROTECTS AGAINST: 
High Energy Voltage 
Transients 

On-Off Switching 
Lightning Induced Transients 
Inrush of On /Off Power 

61eF 

TRANSIENT VOLTAGE 
SURGE SUPPRESSOR LISTED 

7133 Rutherford Rd. Baltimore, Md. 21207 
(3011298- 3130 800- 638 -9098 

AL 

I I 

REMOTE MONITORING AND CONTROL 
FOR THE APPLE II COMPUTER 

Real time clock /calendar included 
Connects directly to and communicates thru the AC power line. 
OUTPUT Operates up to 256 BSR System X - 10 remote control 
modules. Also operates intelligent control modules and alarm 
and voice output modules, soon to be available from ICS. 

INPUT Use the BSR Command Console to send commands to your 
computer. Monitor the status of security and temperature 
remote input modules, and the status of ICS output modules. 
CLOCK The clock provides sec, min, hour, date, day of week , 

mo, year, plus 4 selectable interrupt rates for background 
operation of control programs. On board battery backup. 
SOFTWARE On board software is provided to handle the remote 
I /O, set and read clock, run background control schedules, 
and simulate the BSR Command Console. Easy access from BASIC. 
TRADEMARKS -APPLE I I: Apple Computer ,Inc. , System X -10: BSR Ltd. 
SEE YOUR DEALER OR ORDER FROM ICS FOR $185 ( +$5 ship./hand.) 

INTELLIGENT CONTROL SYSTEMS, INC. 
PO BOX 14571 MINNEAPOLIS, MN 55414 (612) 699 -4342 

Circle 259 on Inquiry card. 

CATCH THE S-100 INC. BUS! 

/' - -M 
O S-100 O 

Morrow Designs "Thinker Toys" 
Switchboard I/O A &T 

Central Data 16K Dynamic RAM 
expandable to 64K A &T 

Mullen TB -4 Extender Card 
w /Probe Kit 

Ithaca Intersystems MPU -80 
Series II A &T 

SSM 10/4 with 2P &25 Kit 

North Star Floating Point Board 
A &T 

OUR 

LIST SPECIAL 
PRICE CASH 

PRICE 

259.00 207.00 

259.00 220.00 

59.00 50.00 

395.00 316.00 

210.00 178.00 

399.00 339.00 

Subject to Available Quantities Prices Quoted Include Cash Discounts. 
Shipping 8 Insurance Extra. 

We carry all major lines such as 

S.D. Systems, Cromemco, Ithaca Intersystems, North Star. 
Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 

For a special cash price, telephone us. 

S -100, i11C. 
7 White Place, Clark, N.J. 07066 

201 -382 -1318 
Hours: Mon. - Fri. - 10 a.m. to 6 p.m. 
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GET IT 
OFF THE 

FLOOR 

Now that you have a shiny new 
computer terminal, what are you 
going to put it on? Computer Furni- 
ture and Accessoriesemakes 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. 

CFA 
Computer Furniture and 

Accessories, Inc. 
1441 West 132nd Street 

Gardena, CA 90249 
(213) 327-7710 
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Books Received 

1980; 13 by 21 cm, 350 pages, 
softcover, ISBN 0 -8306- 
1271-8, $8.95; hardcover, 
ISBN 0- 8306 -9704 -7, $14.95. 

Motorola Optoelectronic 
Device Data, Motorola Tech- 
nical Information Center. 
Phoenix AZ: Motorola Inc, 
1980; 17.5 by 23.5 cm, 302 
pages, softcover, no ISBN, 
$3.25. 

Operating Systems, Harold 
Lorin and Harvey M Deitel. 
Reading MA: Addison -Wes- 
ley Publishing, 1981; 17 by 24 
cm, 378 pages, hardcover, 
ISBN 0- 201 -14464 -6, $19.95. 

People and Project Man- 
agement, Rob Thomsett. 
New York: Yourdon Press, 
1980; 15 by 23 cm, 106 pages, 
softcover, ISBN 0- 917072- 
21-9, $10.50. 

PET /CBM Personal Com- 
puter Guide, Second Edition, 
A Osborne and Carrol S 
Donahue. Berkeley CA: Os- 
borne /McGraw -Hill, 1980; 
16.5 by 23.5 cm, 501 pages, 
softcover, ISBN 0- 931988- 
55-1, $15. 

The PLL Synthesizer 
Cookbook, Harold Kinley. 
Blue Ridge Summit PA: Tab 
Books Inc, 1980; 13 by 21 cm, 
279 pages, softcover, ISBN 
0- 8306 -1243 -2, $7.95; hard- 
cover, ISBN 0- 8306 -9707 -1, 
$13.95. 

This is a list of books 
received at BYTE Publica- 
tions during this past 
month. Although the list is 

not meant to be exhaustive, 
its purpose is to acquaint 
BYTE readers with recently 
published titles in computer 
science and related fields. 
We regret that we cannot 
review or comment on all 
the books we receive; in- 
stead, this list is meant to be 
a monthly acknowledgment 
of these books and the pub- 
lishers who sent them. 

WANTED: 
APPLE, PET, TRS -80, CP /M 

SOFTWARE 
Westico is a publisher and distributor of 
professional software for microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact' 

Phillip Woellhof, V.P. Mktg. 
Westico, Inc. 
25 Van Zant Street 
Norwalk, CT 06855 
(203) 853-6880 

To increase your profits, take advantaq, 
of Westico's worldwide promotion arrl 
distribution 

WESTICO 
The Software Express Service 

LETTER QUALITY 

ASCII 
KSR 

TERMINALS 
$1600 

4027, 2104, 4096 75C 

iNTERSR OW DYNAMIC ono 

6 OUTPUT POWER SUPPLY ßq5 
FLOPPY, EPROM, CPU ETC. JJJ 

BRAND NEW NORTH: J1,, .. . .. 

,.hNry,. 12VIo u. .2aV.B3A Ipom N-oV Prm I ' 

roauNa hae !mho wme N eoci 
rory Poore EIXS 3 5.55.,4 , I5VAC Ru-, 

' 12V aM run 2.3 ...vows ,.IanNM S33 eo 

np 
141,1411, Te.mnao n r r i 

me«nY chip* COI.. 110.1f. 

FRMS:,,PS f.OD. Pos. MnI« r.Naror on AMMO. r.on Si r 
. an solo ,ar EYryOhnR nua anIrr.l «..s M io ono-. 

ELECTRAVALUE INDUSTRIAL 
Po Boa 152.e r. ORnnro,R,,.. 
MORRIS PI AINS HJ BNSO are *!co-,' r 

201/267 -1117 

Wabash 
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800) 235 -4137 

n 

daio 

PACIFIC 
EXCHANGES 
loo Foothill Blvd 
San Luis Obispo CA 
93401 (In Cal call 
(8051 543.1037 i 
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STRETCH THE POWER 
Of Your HP -85 or Commodore Pet /CBM With TNW's IEEE-488 Bus 
System Building Blocks. 

TNW-2000 

TNW's RS -232 SERIAL INTERFACES 
Connect your PET /CBM to any RS -232 Serial Printer, Plotter. CRT 
Terminal. Modem. or other device. 

TNW-1000 
TNW-2000 
TNW-232D 

ONE CHANNEL 
OUTPUT ONLY 

ONE CHANNEL 
INPUT AND OUTPUT 

TWO CHANNELS. INPUT 8 OUTPUT 
12 RS232 CONTROL SIGNALS 

$129 
$229 
$369 

TURN YOUR PET INTO A TERMINAL 
Access Timesharing Systems and Bulletin Boards with TNW's Pterm 
Software and full service telephone modem: 

AUTO TNW -103 USE WITH DAArAUTODIAL $389 
Pterm also works with acoustical couplers and other modems interfaced 
to the PET with the TNW -2000 or TNW -232D. Electronic mail and TWX 
Terminal programs also available. All units are addressable IEEE -488 
devices. complete with power supply cabinet. full documentation and one 
year warranty 

TNW CORPORATION 
3351 Hancock St. San Diego. CA., 92110 (714) 225 -1040 
TWX910-335 -1194 
Visa /Mastercharge Welcome Dealer inquiries invited 

DIG/AC 

maps 000 
MP /M'S 

HARDWARE 
PARTNER 

The Diglac MAPS -1000 MP /M' Universal Support Module 
has been designed to meet the total demands required by 
Digital Research's MP /M multi -user, multi -tasking 
operating system. All input /output, Interrupt generation 
for task switching, and disk bootstrapping are resident 
functions on the MAPS -1000. 

The MAPS -1000 has been designed with all the following 
powerful features: 

Four (4) independent RS -232C Serial Communication 
channels One 8 bit TTL parallel port On -board 
phantom controlled disk boot prom /monitor Power 
on lump capability Crystal controlled MP /M interrupt 
generation Logic On board extended memory bank 
switching Logic 

MAPS -1000 fully assembled and tested 
price... $425.00 

DIGIAC CORPORATION 
175 Engineers Road 
Smithtown, New York 11787 
Phone (516) 273-8600 
MP /M is a trademark of the 
Digital Research Corporation 

11 1 
I CORPORATION 

Circle 266 on Inquiry card. 

Apple en castellano 
Tercer Medio 
presenta 
su sistema 
administrativo 
( T.M.A.) para Apple ii 

Diseñado de acuerdo con los principios 
contables aceptados en todos los países 
de habla hispana. 

APLICACIONES COMERCIALES 
Y CIENTIFICAS 

CONTABILIDAD CUENTAS 
GENERAL 

Diario General 
Resumen del Diario 
Consulta parcial al Diario 
Mayor General 
Balance de Comprobación 
Balance General 
Ganancias y Pérdidas 
Catálogos de Cuentas 
Consultas por pantalla 

POR COBRAR 
Catálogo de Cuentas 
Listado de Transacciones 
Antigüedad de Saldos 
Saldos por Vencer 
Relación de Cobranzas 
Relación de Pagos 

Estado de Cuentas 
Consultas varias por pantalla 

INVENTARIO Y FACTURACION 
CONTROL DE BANCOS 
PERT /CPM 
CUENTAS A PAGAR 
CONTROL DE COSTO DE OBRAS 

VENTAJAS DEL SISTEMA T.M.A. 

Son completamentes conversacionales. 
El chequeo de la información es instantáneo. 
Los reportes impresos o por pantalla guardan 
los formatos generalmente aceptados. 
Están pensados para adaptarse a cualquier 
empresa. 
Toda la información está instantáneamente 
disponible. 
Precisión Expandida. 
Números de hasta ± 999.999.999.99 

Tercer Medio 
Sistema de Información C.A. 

APARTADO DE CORREOS 62533 
CARACAS 1060 -A - VENEZUELA 
TELEX: 27.876 - CPBTH -VE. 
TELEFONOS: 283.60.88 - 284.74.68 
'Appia es marco registrodo por APPLF COMPUTER INC 
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Software Received 
This following is a list of software packages that have been 

received by BYTE Publications during the past month. The list is 

correct to the best of our knowledge, but it is not meant to be a 
full description of the product or the forms in which the product 
is available. In particular, some packages may be sold for several 
machines or in both cassette and floppy -disk format; the product 
listed here is the version received by BYTE Publications. 

This is an all- inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 

Apple 
ABM, graphics arcade 

game for the Apple II. Floppy 
disk, $24.95. Muse, 330 N 
Charles St, Baltimore MD 
21201. 

Action Sounds and Hi -Res 
Scrolling, sound and graphics 
utility for the Apple II. Flop- 
py disk, $15.95. Avant - 
Garde Creations, POB 30161, 
Eugene OR 97403. 

Animal Bingo, nonviolent 
strategy game for the Apple 
II. Floppy disk, $9.95. Avant - 
Garde Creations (see above). 

Apex Handy Disk #1, disk 
utilities for the Apex Oper- 
ating System (on the Apple 
II). Floppy disk, $39. Ap- 
parat Inc, 4401 S Tamarac 
Pky, Denver CO 80237. 

Asteron, game for the 
Apple II. Floppy disk, 
$27.50. Western Microdata 
Enterprises Ltd, POB 633, 
Postal Station G, Calgary, 
Alberta, T3A 2G1, Canada. 

Courseware Magazine, 
education programs and 
documentation for the Apple 
II. Cassette, $12.95 for a 
single issue or $50 for 5 
issues. Courseware 
Magazine, School of 
Business, California State 
University, Fresno CA 93740. 

CRAE 2.0 (Co- Resident 
Apple Editor 2.0), Applesoft 
program editor for the Apple 
II. Floppy disk, $24.95. High- 
lands Computer Services, 
14422 S E 132nd St, Renton 
WA 98055. 

The Creativity Life Dy- 
namic Book, graphics -, 
music -, and poetry- genera- 
tion game for the Apple II. 
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Floppy disk, $19.95. Avant - 
Garde Creations (see above). 

Jungle Safari, graphics 
game for the Apple II. Floppy 
disk, $9.95. Avant -Garde 
Creations (see above). 

Masterdisk, disk- examina- 
tion utility for the Apple II. 
Floppy disk, $29.95. Master- 
works Software Inc, POB 
7000 -285, Rolling Hills 
Estates CA 90274. 

MCAT 2.0, disk -catalog 
utility for the Apple II. Flop- 
py disk, $19.95. Highlands 
Computer Services (see 
above). 

The Meaning Life Dy- 
namic, graphics -game pack- 
age for the Apple II. Floppy 
disk, $15.95. Avant -Garde 
Creations (see above). 

The Mine Fields of Nor- 
malcy, strategy game for the 
Apple II. Floppy disk, $9.95. 
Avant -Garde Creations (see 
above). 

Mystery Code, strategy 
game for the Apple II. Floppy 
disk, $9.95. Avant -Garde 
Creations (see above). 

Oldorf's Revenge, fantasy 
game for the Apple II. Floppy 
disk, $19.95. Highlands 
Computer Services (see 
above). 

Personal Property Inven- 
tory, cataloging utility for the 
Apple II. Floppy disk, 
$14.95. Hayden Book Com- 
pany Inc, 50 Essex St, 
Rochelle Park NJ 07662. 

The Prisoner, strategy 
game for the Apple II. Floppy 
disk, $29.95. Edu -Ware Ser- 
vices Inc, 22035 Burbank 
Blvd, Suite 223, Woodland 
Hills CA 91367. 

Sentence Diagramming, 
teaching program for the 
Apple II. Floppy disk, 
$19.95. Avant -Garde Crea- 
tions (see above). 

Star Avenger, graphics ar- 
cade game for the Apple II. 
Floppy disk, $27.50. Western 
Microdata Enterprises Ltd 
(see above). 

Tarturian, fantasy game 
for the Apple II. Floppy disk, 
$24.95. Highlands Computer 
Services (see above). 

VU #3, VisiCalc -based 
utility for the Apple II. Flop- 
py disk, $69.95. Progressive 
Software, POB 273, Ply- 
mouth Meeting PA 19462. 

XPLO, programming lan- 
guage for the Apple II. Flop- 
py disk, $79. Apparat Inc (see 
above). 

TRS-80 
Attack Force w /Sound, 

graphics arcade game for the 
TRS -80. Cassette, $14.95. Big 
Five Software, POB 9078- 
185, Van Nuys CA 91409. 

Beef Cattle Least -Cost Ra- 
tion Program, cost -analysis 
program for the TRS -80. Cas- 
sette, $5. Agricultural Soft- 
ware Consultants Inc, 1706 
Santa Fe, Kingsville TX 
78363. 

Blackjack Master, black- 
jack strategy game for the 
TRS -80. Floppy disk, $24.95. 
Hayden Book Company Inc, 
50 Essex St, Rochelle Park NJ 
07662. 

Galaxy Invasion, graphics 
arcade game for the TRS -80. 
Cassette, $14.95. Big Five 
Software (see above). 

Personal Property Inven- 
tory, cataloging utility for the 
TRS -80. Floppy disk, $14.95. 
Hayden Book Company Inc 
(see above). 

Starclash, strategy game 
for the TRS -80. Floppy disk, 
$16.95. Hayden Book Corn - 
pany Inc (see above). 

CP /M 
Communications Software 

Package, utility for CP /M 
systems. Floppy disk, $60. 
Datastat Systems Inc, 631 B 
St, San Diego CA 92101. 

Datastar, key -to -disk data - 
entry program for the CP /M 

operating system. Floppy 
disk, $350. MicroPro Interna- 
tional Corporation, 1299 
Fourth St, San Rafael CA 
94901. 

Pascal /M, programming 
language for the CP /M sys- 
tem. Eight -inch floppy disk, 
$175. Sorcim, POB 32505, 
San Jose CA 95152. 

Supersort I, record -sorting 
utility for the CP /M oper- 
ating system. Floppy disk, 
$250. MicroPro International 
Corporation (see above). 

WordMaster, video -based 
text editor for the CP /M op- 
erating system. Floppy disk, 
$150. MicroPro International 
Corporation (see above). 

WordStar, word -pro- 
cessing program for the 
CP /M operating system. 
Floppy disk, $495. MicroPro 
International Corporation 
(see above). 

Other Computers 
Budget Manager, personal- 

utility program for the APF 
Imagination Machine. Cas- 
sette, $19.95. APF Elec- 
tronics, 1501 Broadway, New 
York NY 10036. 

Full Screen Editor, text - 
manipulation program for 
the Heath H -89. Floppy disk, 
$24.95. Heath Company, 
Benton Harbor MI 49022. 

Jinsam 8.0, data- base -man- 
agement program for the 
Commodore CBM 8032. 
Floppy disk, $175. Jini Micro - 
Systems Inc, POB 274, 
Kingsbridge Sta, Bronx NY 
10463. 

Personal Business Ma- 
chine, personal- utility pro- 
gram for the APF Imagina- 
tion Machine. Cassette, 
$29.95. APF Electronics (see 
above). 

Ramscan, memory diag- 
nostic test for the Atari 800. 
Floppy disk, $15. Axlon Inc, 
170 N Wolfe Rd, Sunnyvale 
CA 94086. 

Space, Size, and Surface 
Guide, personal- utility pro- 
gram for the APF Imagina- 
tion Machine. Cassette, 
$29.95. APF Electronics (see 
above). 



BYTE's Bits 
Results of 

"What Is It?" Contest 
In the April 1980 BYTE, we 

announced a contest. In the 
'What's New7" section, on 
page 247, we printed a pic- 
ture of an anonymous me- 
chanical device and chal- 
lenged readers to identify it. 
The first person to respond 
with the correct answer was 
to receive the device as a 
prize. 

Tony Caloggero of 
Nahant, Massachusetts, won 
the contest. It is called Step - 
dozer, a product of the Gak- 
ken Company of Japan. The 
Stepdozer is part of a line of 
mechanical toys known as 
Space Mechanimals. 

Other readers sent in vary- 
ing descriptions of the beasty. 
Several readers stated that it 

was part of a cash register. 
One reader gave a specific 
description as a 1903 C L 

Smith adding machine, with 

the battery pack thrown in as 
a "red herring." Another 
reader guessed several pos- 
sibilities: "a doughnut 
dunker, an automatic pitch- 
fork, or a piece of my space- 
ship." Yet another suggested 
that it was a model of an oil 
pump. These descriptions 
were slightly off the mark. 

Several readers came 
closer, by describing it 
generically as "a walking 
machine." One reader said 
that he recognized it instantly 
as a "Rien de Toot," and we 
received one letter identifying 
the device as a "mechanical 
Trojan horse." 

Finally, we would like to 
quote extensively from a 
reader in University, 
Alabama, who wrote: 

Good heavens, any 
economist worth his salt 
knows the answer -it's a por- 
table widget, with a self - 
contained power source. It's 

used as a product example in 
almost every freshman eco- 
nomics course in the country. 
Get with it -you folks are 
slipping! Next time, show us 

something really hard to 
guess, like an inversely trun- 
cated framistan! 

Only if we can find one. 

Photo 1: A Stepdozer for Tony Caloggero. He guessed it, he 
got it. 

Radie lhack 

PROGRAMS 
1atart.íß Graphic Games 

Space- Action -Invaders 

Programmer's Tool Kit 74. 
Write your own programs easier 

Many, many more! 
Books Memory Accessories 

Shipping from stock Call or Write: 

Dept. 
COMPUTERWARE T M 

6809 Specialists Encinitas, CA 92024 (714) 436 -3512 

Computerware is a trademark of Computerware. 

Radio Shack is a registered trademark of Tandy Corp. 

Circle 269 on inquiry card. 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 
Hash could be the culprit! 
Floppies, printers, memory & processor often interact! Our unique 
ISOLATORS eliminate equipment interaction AND curb damaging 
Power Line Spikes, Surges and Hash. 

ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; Integral 
Surge /Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket $62.95 
ISOLATOR (ISO.2) 2 filter Isolated 3 -prong socket banks; (6 
sockets total); Integral Spike /Surge Suppression; 1875 W Max 
load, 1 KW either bank $62.95 
SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 
filtering & Suppression $94.95 
ISOLATOR (ISO-4), similar to ISO.] except unit has 6 
Individually filtered sockets 5106.95 
ISOLATOR (ISO -5), similar to ISO.2 except unit has 3 socket 
banks, 9 sockets total $87.95 
CIRCUIT BREAKER, any model (add -CB) Add 5 8.00 
CKT BRKR /SWITCH /PILOT ( -CBS) Add $16.00 

Master -Charge, Visa. American Express 
Order Toll Free 1- 800.225.4876 

(except AK, HI, MA, PR & Canada) 

Electronic Specialists, Inc. 
171 South Main Street, Natick. Mass. 01760 

Technical S Non.800 1.617.655.1532 
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R O O R R S u O 

THE CONFIGURABLE BUSINESS SYSTEM TM 

is a parameter- driven information manager that 
makes the business of applying computers easier 
and more efficient. A pre- defined framework gives 
you the tools to design and implement your own 
well- documented system, including: 

sophisticated data entry 
concise data -based management system 
user customized job streams and menus 
personalized report generation 

User training and support is minimized by a 

comprehensive operating manual. CBS Disks can 
fit any 8080 or Z80 computer with CP /M* 

Disks and manual, $395. Manual only, $40. 

Your DMA representative can tell you about DMA.DOS, 
our CP /M compatible operating system, and ASCOM, 
an Asynchronous Communication Control Program. 

DMA WE SPEAK YOUR LANGUAGE 

DYNAMIC MICROPROCESSOR ASSOCIATES 
545 Fifth Avenue 
New York. New York 10017 

Telephone: (212)687 -7115 

MasterChargeand VISA accepted. 
We ship prepaid and COD orders. 

Shipping and handling charges ex tra 

CP /M is a Trademark of Digital Research Corp. 
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This publication 
is available 
in microform. 

Iwl . NI^ III II+I l'l'N 
i 01 .1 

INIIIN.III ItN11110 ''..IIIMII 

University Microfilms 
International 

Please send additional information 
for 

Name 

Institution 

Street 

City 

State Zip 

300 North Zeeb Road 30 -32 Mortimer Street 
Dept. P.R. Dept. P.R. 
Ann Arbor, Mi. 48106 London WIN 7RA 
LISA. England 



The business information 
you need at the turn 
of a key. 
Datadex is a new 
interactive business 
management system 
designed for the Apple 
personal computer. It's from 
IUS, the people who brought you 
EasyWriterT" and who are bringing you 
new products for office automation, 
education, and development systems. 

Datadex is short for data index. It lets you 
put all your business data into your Apple 
the way you like to see it and manipulate it 
any way you want. It adapts to your way 
of doing business. 

Want to generate a sales report? Just press 
four keys and fill in the blanks. That puts 
your sales data into the computer. Now, 
your report: Datadex designs it for you, 
based on what you've entered. Nothing to 
it. That's power! 

You can do the same with phone lists, 
mailing lists, dealer names or inventories. 

They all enter Datadex and form your own 
personal data base. 

Want to find a company but don't know 
how to spell its name? Try something that 
sounds close, and our Soundex routine will 
find it. It is very forgiving on typos and 
extra spaces. 

-( CHECKBOOK )- 
CHECKe-lel 03 e3 1?81 

PAYEE 

ALOISIUS ZUKRZAHSKI 

ACCT 

551e 

aH6b8T l 523 i' GROSS I 323 7'e 

Soundex helped us find Mr. 
Zukrzawski when we were 
balancing our checkbook. 
We weren't sure how to spell 
Al's name, so searched for 
Al Z and found him. 
Instantly. The check register 
and several other applica- 
lions are free with Datadex. 

PUT 
DATADEX" 
IN YOUR 
APPLE. 

Want a specific piece of information, like 
sales for January 14 -21? Inquire Datadex 
and the answer comes up on the screen 
right now. And right. 
Want a report of all sales in ZIP code areas 
starting with 9? Sure. Just ask it to print a 

report. 
But seeing is the only way to believe. Get a 

demonstration of Datadex at your local 
Apple dealer. See the personal computing 
power it can bring to your office and home. 
If you've looked at a VisiCalc -type program, 
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of software. We got there by giving you 
great products and super support. We 
provide customer service over the phone. 
Professionally written documentation. 
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PADDLES 
Interfacing with Modular Breadboards 

Roger J Combs and Paul E Field 
Department of Chemistry 

Virginia Polytechnic Institute 
and State University 
Blacksburg VA 24061 

Often, microcomputer interfacing is a simple task 
requiring only a basic knowledge of digital electronics. 
The availability of breadboarding sockets has made 
building and testing of digital electronics circuits relative- 
ly easy. (Breadboard sockets considered here are the E & 
L Instruments SK -10 and the AP Products Super Strip.) 
The ease of digital- circuit testing with breadboards can be 
extended to microcomputer interfacing by use of func- 
tional modules which plug into these breadboards. We 
call these modules PADDLEs (Peripheral Analog /Digital 
Device -Logic Extensions). 

Breadboarding sockets have made 
building and testing digital elec- 

tronics relatively simple. 

The various PADDLE modules perform the following 
functions: address decoding for device selection, D/A 
(digital -to- analog) conversion, A /D (analog -to- digital) 
conversion, displaying data, and debouncing switches. 
Once you have built these circuits in modular form, you 
will not have to build them from scratch for every bread- 
board project, and you will not have to use valuable 
breadboard space that could otherwise be delegated to 
the project at hand. 

It is best to avoid constructing modules so complex 
that their use becomes cumbersome and their utility 
limited. For this reason, we shall consider building 
PADDLEs to perform only those functions which are 
often called for in digital circuits and which are easily 
integrated into prototype interface circuitry. 

We have found a minimum configuration of five 
PADDLEs most useful both for interfacing projects and 
for instruction. These consist of (1) a set of three switch - 
debouncing circuits, (2) a set of eight logic switches hav- 
ing a latched -pulse output for interrupt generation, (3) a 
dual seven -segment display, (4) an A /D -D /A converter 
and comparator for either analog -to- digital or digital -to- 
analog conversion, and (5) a device decoder capable of 
generating eight unique outputs from an 8 -bit input. 

348 April 1981 © BYTE Publications Inc 

A single 8 -bit address decoder PADDLE can be used to 
select devices, provided the microcomputer uses ac- 
cumulator I/O (input /output). In order to decode a 
16 -bit memory address, two decoder PADDLEs would be 
necessary. Though the PADDLEs can be used with other 
microprocessors, our focus is on the 8080 family. In the 
following text we consider each of these PADDLEs in 
terms of function and design. 

Pulser PADDLE 
This PADDLE (see figure 1) generates a digital pulse, 

either positive or negative, that is devoid of the bouncing 
(momentary intermittent contact) always found in 
mechanical switches. This is done by the use of an RS 
(set- reset) flip -flop. Often an RS flip -flop is constructed 
from two NAND gates; however, the same result can be 
obtained by the use of two inverters. Either a positive or 
negative pulse is available at the output of each RS flip - 
flop. With a single type -7404 hex inverter, three RS flip - 
flops can be constructed (rather than two using a single 
7400 quad NAND gate). 

The operation of an RS flip -flop constructed from 
either inverters or NAND gates is controlled by the 
current -sinking ability of a TTL (transistor- transistor 
logic) device output, since a floating input connected to 
an output that is low will also be pulled low. These 
pulsers are a means of manually generating signals that 
can be used to enable or clear such devices as monostable 
multivibrators (one- shots), counters, latches, and so on. 

Logic Switch PADDLE 
As the name implies, the device in figure 2 allows 

definition of a logic 1 or 0 on each of eight parallel lines. 
A single -pulse switch is also provided to generate an in- 
terrupt pulse that is latched by a 7474 D -type latch. Each 
of the eight lines is three -state buffered and enabled by 
the same external pulse that clears the D latch. Used with 
an 8080A microprocessor, the output line marked P can 
be tied to INT (the processor's interrupt line) and the 
input -enable signal, labeled E, can be connected to the 
microprocessor's interrupt -acknowledge line, INTA. 
This allows the PADDLE to function as an interrupting 
device. Once INT has been accepted, INTA will gate the 
instruction defined by the logic switches (usually a 
special- restart subroutine call, RST X) onto the data bus. 



Number 
IC1 

Type +5V GND 
7404 14 7 

ICI 
7404 

OV 

ov r 

oV 

OV r 

OV 

0V r 

Figure 1: Schematic of a PADDLE for manually producing 
bounceless pulses. SW1 thru SW3 are momentary- contact 
switches; A thru F are sections of a 7404 hex inverter integrated 
circuit. 

Octal BOC 
377 7.7. 
246 4.6 
135 3 5. 
012 1 2 

Table 1: Examples of BOC (binary /octal code) coding using 
two seven -segment displays and their decimal points to 
represent an 8 -bit number. 

A short program to test this function using RST 4 is given 
in listing 1. Alternately, the PADDLE can be used as an 
input device to the accumulator (by properly using E 

with device decoding), or E can be tied to ground and 
the logic switches used as individual switches. 

Display PADDLE 
This device (see figure 3) displays an 8 -bit word on 

seven -segment LED (light- emitting diode) displays in 
either the BCD (binary- coded -decimal) format or a BOC 
(binary/octal -code) format. The BCD format is actually 
the hexadecimal display obtained with the 7447 seven - 
segment decoder. Since the upper six digits of this code 
are not particularly useful, or at least not easily memo- 
rized, we have devised the BOC format in order to dis- 
play an 8 -bit word using the two seven -segment displays 
and their associated decimal points. 

Number Type +5V GND 
IC1 7474 14 7 
IC2 74368 16 8 
IC3 74368 16 8 

+5V 
GND 

1'141, -7 

C NORMALLY CLOSED 
II 0 NORMALLY OPEN 

D Q 

IC1 
7474 

CLOCK 
PR CL 

10 I13 

1 

10 

IC2 
74368 

E 

C> D7 

E> D6 

E> D5 

D4 

E> D3 

C> D2 

E> DI 

E> o0 

IC3 
74368 

4 

CHERRY 
MICROSWITCHES 

Figure 2: This PADDLE circuit permits the sending of 8 bits of 
data to a processor by functioning as either an interrupt or an 
input device. Switch C is of the momentary variety, while the 
eight data switches are SPST (single pole, single throw). 

Listing 1: Routine to exhibit function of the Logic Switch 
PADDLE as an interrupt device. An indefinite delay is generated 
by use of El (enable interrupts) followed by HLT (halt). Each 
time an interrupt is generated the display will increment by one. 

AGAIN, 
SUB A /CLEAR ACCUMULATOR 
INA A 
OUT 
DISPLAY 
EI 
HLT /INTERRUPT IS ENABLED 

000 040, POP H /RESTORE STACK POINTER 
JMP /RST 4 MUST BE JAMMED ON DATA BUS 
AGAIN /AT TIME OF !NT IN ORDER TO RETURN 
PAGE /TO NEW DELAY 
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ICI 
7475 

1D 10 DO E> 
10 

20 

15 2D 
30 

D1 E> 

3 D2 P 
40 

DIP SOCKET 4 03 E> 
16 

4 13 03 RD 

E 304 15 

4 3 
LA 

14 
IC2 05 LB 

1D 

7475 
10 5 06 LC 

13 

D4 E> 
20 10 06 11 

RP 

14 D5 2D 36 7 07 LD 10 E> 
07 LP 

30 

1 

3 D6 E> 
46 

D7 p 4D 40 

DIP PLUG JUMPERS 
BCD BOC 

1 07 

2 07 
3 

4 

5 

6 

7 

06 

06 

05 

04 

03 

8 GND 

NC 

IC3 
7447 

24011 
1/4 W 
TYPICAL 
FOR 16 

R1 

+5V 
O 

FND 507 

RIGHT 

R16 
3 

5 

LEFT 

LP 16 

LD 15 

RP 14 

GND 13 

LC 12 

LB 11 

LA 10 

RD 9 

1 07 

2 07 

3 06 

4 06 

5 05 

6 04 

7 03 

8 GND 

NC LP 16 

LD 15 

RP 14 

GND 13 

LC 12 

LB 11 

LA 10 

RD 9 

NCNO CONNECTION 

Number 
IC1 
1C2 
1C3 
1C4 

Type 
7475 
7475 
7447 
7447 

+5 V 
5 
5 

16 
16 

GND 
12 
12 
8 
8 

r 
. 

Figure 3: Binary data on lines DO thru D7 can be displayed on two seven- segment LED (light -emitting diode) displays in either BCD 
(binary- coded -decimal) or BOC (binary /octal -code) format (see text) using the Display PADDLE. Resistors RI thru R16 are 240 -ohm 
t/4 W. 

Binary/octal -code format is binary in the sense that the 
two most significant bits are displayed on the decimal 
points, and it is octal since the remaining six bits are 
displayed as two octal digits on the seven -segment 
displays. BOC represents a substantial advantage over 
normal numeric display because only two rather than 
three displays and decoders are required. Although one 
could monitor the eight lines using alphanumeric hexa- 
decimal displays, these are much more expensive than 
seven -segment displays with decimal points. 

The ability to use the displays in either a BCD or BOC 
format is selected by using one of two jumper -wired dual - 
inline plugs inserted into a 14 -pin DIP (dual -inline 
package) socket. The eight data -input lines, DO thru D7, 
are brought to a pair of 7475 quad D latches. The outputs 
of the latches, QO thru Q7, Q6, and Q7, are routed via 
the DIP plug to obtain the selected display format. In 
either configuration, signals from QO thru Q2 bypass the 
DIP plug and connect directly to the three least signifi- 
cant inputs of the 7447 decoder -driver for the right -hand 
display. 

In the BCD configuration, the DIP plug directs Q3 to 
the MSB (most significant bit) input of IC3, the right - 
hand 7447, and Q4 thru Q7 to the appropriate inputs of 
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IC4, the left -hand 7447. The decimal points of the 
displays are not connected. 

In the BOC configuration, the DIP plug directs Q3 thru 
Q5 to IC4, grounds the MSB inputs of both 7447s, and 
connects Q7 and Q6 directly to the left- and right -hand 
decimal points of the FND 507 LED displays. Use of the 
logical complements of Q6 and Q7 is necessary because 
the FND 507 is a common -anode display. 

On the PADDLE module, the gating inputs to the 7475 
quad D latches are tied together and labeled E (enable). 
When E is at logic 1, the data present on lines DO thru D7 
is displayed; on the 1 -to-0 transition it is latched. In this 
manner the Display PADDLE can be used as an output 
device (provided proper address decoding is implemented 
to allow the 7475s to latch the data bus at the correct 
time). 

A /D -D /A PADDLE 
The PADDLE in figure 4 can be used as either an A/D 

(analog -to- digital) converter or a D/A (digital -to- analog) 
converter. It consists of the following: a 7404 hex in- 
verter, two 7475 quad D latches, a 1408L8 8 -bit D/A con- 
verter, a 741 operational amplifier (op amp), and a 311 
voltage comparator. Because the latter three devices re- 
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D7 E> 

D6 E> 

D5 E> 

D4 E> 

L E> 

D3 E> 

D2 C> 

D1 p 
DO E> 

+5V 

2 
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6 

7 

'Cl 
7475 

4D 40 1 

3D 30 15 

2D 20 

1D 10 

10 

3 

4 

3 

13 

2 

6 

7 

IC2 
7475 

4D 40 

3D 30 

2D 20 

9 

IC6 
74368 

6 

7 

B 

10 

ID 10 9 

10 

11 

12 

IC3 RC 

M C1408L8 
Al VREF(+) 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

VREFI l 

COMPEN VEE 

16 

15pF 

-12V 

Figure 4: Analog -to- digital and digital -to- analog conversion of 
data is performed by the A /D -D /A PADDLE in conjunction 
with the SAP program in listing 2. VAI and VAO are the analog 
input and output lines, respectively. The asterisk indicates the 
voltage reference point; jumper J allows generation of negative 
output voltages. IC 6 is one section of a 74368 integrated circuit. 

quire +12 V and -12 V, wire- insertion sockets labeled 
+V and -V are provided on the PADDLE for connec- 
tion to an external power supply. 

Let us first consider the use of this PADDLE as a D/A 
converter and note its limitations. The PADDLE is 
designed so that once an 8 -bit word is latched by the 
7475s, the 1408 D/A converter converts this byte into a 
proportional current. The 741 operational amplifier con- 
nected to the output of the D/A converter serves as a 
current -to- voltage converter. When the jumper shown in 
figure 4 is not inserted, the D/A converter is in a unipolar 
mode and can generate voltages between 0 and the 
positive external power- supply voltage. In the unipolar 
mode, the voltage range is dependent upon the reference 
current supplied to the D/A converter and the amplifier 
feedback resistance at the output of the D/A converter. 
The calculation of this voltage is based on the digital 
value of the 8 bits DO thru D7: 

VAO 
Vef Rf ( 

DO Dl 
Rref ` 2 4 

D2 D3 D4 
8 16 32 

D5 D6 D7` 
64 128 256 

o 

RREF 

1K 

+5V 

2.2K 

LM311 

120 pF I 
100K -NVO 

1K 
68011 

2K 

LM 741 

IC4 

ICS 

+ 

5.1K 

20012 

Q VAI 

E.> VAO 

Number Type +5 V GND - 12 V + 12 V 
C1 7475 5 12 
C2 7475 5 12 
C3 MC1408L8 13 2 
C4 LM741 4 7 
C5 LM311 1 4 8 
C6 74368 16 8 

where Rref is the resistance provided by a 1 k -ohm poten- 
tiometer and Rf is 5.1 K -ohms (from the amplifier feed- 
back resistor). Note that Vref at the node labeled with the 
asterisk in figure 4 is determined by the voltage- divider 
circuit and is calculated to be 1.18 V. As Rfef is reduced to 
zero, the voltage output goes to a minimum value of ap- 
proximately +4.0 V. Based on the previous equation, we 
can infer that an impedance of about 500 ohms exists at 
pin 14 of the 1408L8. 

To use the D/A converter in a bipolar mode requires 
insertion of a jumper on the PADDLE. This jumper con- 
nection is made between two wire -insertion sockets. It in- 
troduces an offset current via RO that permits negative 
output voltages to be obtained. Note that Rfef as defined 
can be interpreted as a scaling factor because it approx- 
imately defines the range of voltage values possible at 
the output VAo. 

This only approximately defines the range in the 
bipolar mode because of the parallel resistance of RO in- 
troduced into the voltage- divider circuit. Because the in- 
verting input of the operational amplifier is at virtual 
ground, the resistance from Vref to ground now becomes 
the 2.2 k -ohms of potentiometer RD in parallel with the 
680 -ohm resistor. Introducing the offset current (Vref /R0) 
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Number Type +5V GND 
IC1 74138 16 8 
1C2 7400 14 7 
1C3 7404 14 7 

I-- IC3 1 
7404 il 
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I CI 2 
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1'l' L 
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121'o' °- 
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I'1' 

I ; 
I 
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101 '1' 

I 

I '0' 

I 6 
'1, 

L _ 
' - J ° 'o' 

I- 

I 

13 

I 

st iro,1 . 
inej 

IC2 
7400 

A6 

A5 

A4 

A3 

A2 E> 

Al D> 

c 

1 

Icl 
74138 

01 

G2A 

G2B 

AO C> 

Figure 5: Jumpers located at C allow the 8 -Bit Address Decoder PADDLE to decode any eight consecutive addresses out of a possible 
256. 

Y7 -(=>XX7 
Y6 -C> XX 6 

Y5-E> XX5 

Y4 -xx4 
Y3 -ED' XX3 

Y2--1=2:> XX2 

Y1 -C> XX1 

YO -C>xx0 

yields the bipolar voltage: 

V _ Vef R ( DO 

AO - Rfef f\ 2 

D1 

D 

D2 
8 

D3 
16 

Vfef 

+ 

R 
f 

D4 
32 

+ 

64 128 256 Ro 

As a result of the reference voltage's dependence on Ro, 
both the offset and scaling potentiometers must be 
adjusted to give a voltage symmetric about 0 V. The 
resolution of the D/A converter in either unipolar or 
bipolar mode is one part in 256, or 0.4 %. 

Now let us consider use of the PADDLE as an A/D 
converter. This is accomplished by using a software 
routine in conjunction with the D/A converter and the 

Listing 2: SAP, the successive- approximation program. Also see 
figure 6. 

SAP, SUB A 
LXI B 

000Q 
2000 

MVI D 
010Q 

ADC, ORA B 

MOV C,A 
OUT 
DAC 

IN 
FLAG 

ANI 
2000 

JNZ 
WAIT 
PAGE 
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MOV A,B 
XRA C 

MOV C,A 
NEXT, MOV A,B 

RAR 
MOV B,A 
MOV A,C 

DCR D 

JNZ 
ADC 

PAGE 
RET 

WAIT, NOP 
IMP 

NEXT 
PAGE 

voltage- comparator integrated circuit. The 311 voltage 
comparator compares the analog input voltage, VAI, to a 
reference voltage, VAO, supplied by the D/A converter, 
derived from a program -generated digital input. The 
selection of inputs to the voltage comparator with VAI at 
pin 3 and VAO at pin 2 of the LM311 (IC5) is based on 
impedance matching (ie: pin 2 is a high- impedance input 
and avoids loading the analog -signal source). 

Now the two voltages are compared in relative 
magnitude and the result is reflected in the output (pin 7) 
of the comparator. If VAI is greater than VAO the output 
will be at the negative saturation voltage; conversely, if 
VAI is less than VAO, the output will be at the positive 
saturation voltage. Because the LM311 has an open - 
collector output, the output voltage is made TTL- 
compatible by adding a pull -up resistor tied to +5 V. 

The output is tied to D7 of the data bus through a 
three -state buffer, thus allowing the signal to be 
monitored by SAP (a successive -approximation pro- 
gram, given in listing 2, with the flowchart shown in 
figure 6). A logic state of 1 at D7 indicates that an output 
byte (ie: VAO) is too low, while a logic 0 indicates that the 
byte is too high. 

SAP starts with the most significant bit and either sets 
or clears it depending upon the status of D7. This process 
of setting or clearing successive bits is continued until all 
8 bits have been tested. Therefore, if the analog input 
voltage is constant over the duration of the SAP execu- 
tion time, it can be measured to within 0.4 %. SAP takes 
eight steps to adjust VAO regardless of the value of VAI. 
Thus, the rate of conversion is constant in this particular 
software version of an A/D converter. Calculating the 
maximum rate of conversion requires computation of the 
SAP execution time because each SAP step allows suffi- 
cient settling time for the D/A converter. 



8 -Bit Device Decoder PADDLE 
This PADDLE uses one 7404 hex inverter, one 7400 

quad NAND gate, and a 74138 3 -to -8 -line decoder (see 
figure 5). It allows generation of device -select pulses for 
use in accumulator I/O typical of the 8080 family of 
microprocessors. As a decoder, the PADDLE provides 
unique decoding for eight adjacent device codes from 
XXO to XX7 over the range of 256 devices. This is done by 

SUB A 

LXI B 

000Q 
200Q 

MVI D 

010Q 

C SAP 
/ 

CLEAR A AND 
C; PUT TEST 
PATTERN IN 
B .200Q 

SET D FOR 
BIT COUNT 

810 

ORA B 

MOV C,A 

OUT 
DAC 
IN 
FLAG 

ANI 
2000 
JNZ 
WAIT 
PAGE 

NOP 
JMP 
NEXT 
PAGE 

SAVE ALL '1' 
BITS FROM A 

AND B IN A 

STORE AS 
CURRENT 
VALUE IN C 

COMPARE 
CURRENT 
VALUE TO 

UNKNOWN 

NO 

WAIT EQUAL 
NUMBER OF 
CLOCK CYCLES 

DECREASE 
CURRENT 
VALUE: RESET 
TEST BITE 0 

SHIFT TEST 
BIT TO NEXT 
LESSER DIGIT 
FOR NEW B 

RESTORE A 

TO CURRENT 
VALUE 

NO 

MOV A, B 
XRA C 
MOV C,A 

MOV A,B 
RAR 
MOV B, A 

MOV A,C 

DCR D 
JNZ 
ADC 
PAG E 

( RETURN ) RET 

Figure 6: A flowchart of SAP, the successive- approximation 
program of listing 2. The 8080 code is shown with each 
flowchart step. 

jumpers in wire- insertion sockets on the PADDLE, which 
select unique decoding for A7 thru A3 (or A15 thru All) 
of the address bus lines. 

Once a device code is generated, it must be ORed (off 
of the PADDLE module) with either I /OR (referred to 
as IN ) or I /OW ( OUT ) to create a device -select pulse 
for input or output, respectively. IN and OUT are ob- 
tained by NANDing the appropriate latched status bit 
with the control pulses DBIN (input) or WR (output) on 
an 8080 processor. In terms of the S -100 bus, IN is de- 
fined as sINP (pin 46) NANDed with pDBIN (pin 78), 
while OUT is PWR (pin 77) inverted and NANDed 
with sOUT (pin 45). 

Construction Details 
The printed -circuit layouts for the five PADDLEs are 

presented in figure 7. Each board is 3 inches long and 
either 11/2 or 2 inches wide. The extra section of the 
Display PADDLE which supports the seven -segment 
display at a comfortable viewing angle is 1% inches long. 

The component layouts for the PADDLEs are given in 
figure 8. Because the layouts are for single -sided copper 
foil, all jumpers, as well as all other components, were 
run parallel to the edges of the PADDLE, with none of 
the jumper wires crossing. Note that the pins for power 
and ground must be carefully aligned for insertion into 
the breadboard. The power bus is assumed to be the 
outer strip on the breadboard. 

All circuit -board holes were drilled with a #65 drill bit 
(with the exception of holes for wire -insertion sockets; 
these required a #55 drill bit). The small switches used for 
the pulsers required that slots be cut with the wheel -cutter 
blade of a Dremel tool. Marks are provided on the switch 
pads for guide holes to be drilled at each end of the slots. 

It was found convenient to mount the Display, 8 -Bit 
Address Decoder, and A /D -D /A PADDLEs on the side 
of the breadboard away from the experimenter, while the 
Logic Switch and Pulser PADDLEs were plugged into the 
breadboard on the side nearest the experimenter (see 
photo 1). This accounts for the manner in which the 
PADDLEs were labeled in figure 7. 

With this arrangement, switches and pulsers are close 
at hand and easy to manipulate, while the display is posi- 
tioned to face the experimenter and the wire- insertion 
sockets and their associated jumpers are out of the way. 

Once the circuit boards are etched, drilled, and tin- 
plated, the following steps provide the most systematic 
approach for assembly: 

1. Spray -paint the component side of the board with 
enamel. 

2. Label component side with transfer letters. 
3. Spray labels with clear acrylic coating. 
4. Insert wire jumpers; solder and trim leads. 
5. Insert resistors; solder and trim leads. 
6. Insert and solder IC sockets. 
7. Insert and solder potentiometers. 
8. Insert capacitors; solder and trim leads. 
9. Using either wire -wrap posts or #24 gauge wire, 

mount breadboard -insertion pins so that they extend 0.3 
inches below the board, solder, and trim flush on compo- 
nent side. 
10. Insert and solder wire -insertion sockets. 

Text continued on page 356 
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(a) Pulser PADDLE 

Pe 1979 

0 

110CgC 

PadL 
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(b) Logic Switch PADDLE 

Pet 1979 

(c) Display PADDLE 

ng 
iqindL 
(d) A /D -D /A PADDLE (e) 8 -Bit Address Decoder PADDLE 

Figure 7: Full -size printed- circuit -board patterns for the five PADDLEs. 
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Figure 8: Component view of the individual PADDLES. 
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electric/and Temperature 
Measurements, and as a 

computerized Volt /Ohm 
meter. Board is shipped with 
operating manual, software, 
and a test conducter. For use 
with Apple II /III 

Introductory Price 17995 
NOTE: Soon To Be Available - 

CTA's new 16K Memory Board! 

COMPUTER 
TECHNOLOGY 
ASSOCIATES 

118 Castellano 
El Paso, Texas 79912 

19151551-3500 

visa / MasterCard, Diner s Club Accepted. 

TO ORDER: Send check. money order or 
credit card number and exp date to 
Computer Technology Associates, 5812 
Cromo Drive, Suite 102, El Paso, Texas 
79912. Personal or company checks 
require two weeks to clear. Credit card 
users can call with card information. 
SNIPPING: We ship terminals PREPAID by 
motor freight Air and express delivery 
are available on all products. 

There is no handling charge 
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Pulser PADDLE: Total 
1 7404 
1 14 -pin IC socket 
3 Cherry Microswitch 

Logic Switch PADDLE: Total 

$5.93 
0.18 
0.20 
1.85 

$2.37 
1 7474 0.35 
2 74368 0.69 
1 14 -pin IC socket 0.20 
2 16 -pin IC socket 0.22 

Display PADDLE: Total $7.87 
2 7447 0.59 
2 7475 0.49 
2 FND 507 0.99 
2 DIP plugs (16 pin) 0.70 
5 16 -pin IC sockets 0.22 
1 24 -pin IC socket 0.38 

16 240 -ohm, 1/4 W resistors 0.05 
A/D -DIA PADDLE: Total $14.10 

2 7475 0.49 
1 74368 0.69 
1 LM311 0.90 
1 741 0.35 
1 MC1408L8 5.75 
5 16 -pin IC sockets 0.22 
6 wire insertion sockets 0.23 

Resistors: 
1 680 ohm, '/. W 0.05 
1 1K,' /W 0.05 
1 2.2 k -ohm, '/4 W 0.05 
1 5.1 k -ohm, '/4 W 0.05 
1 100 k -ohm, 1/4 W 0.05 
1 1 k -ohm potentiometer 1.35 

1 2 k -ohm potentiometer 1.35 
Device Code PADDLE: Total $7.17 

1 7400 0.16 
1 7404 0.18 
1 74138 0.69 
2 14 -pin IC sockets 0.20 
1 16 -pin IC socket 0.22 

24 wire insertion sockets 0.23 

Table 2: Components necessary for each PADDLE and their 
approximate costs. 

Listing 3: Program to log 256 points of an analog signal by 
calling SAP and then display the resultant conversions, used in 
conjunction with the PADDLE setup in figure 10. 

LXI H 
TABLE 
PAGE 

/INITIAL ADDRESS OF DATA TABLE 

LAD, CALL /CONVERSION SUBROUTINE 
SAP /RETURN WITH VALUE IN C 
PAGE 
MOV M,C WUT POINT IN TABLE 
INR L /NEXT TABLE POSITION 
1NZ /LOGGED 256 POINTS? 
LAD /NO 
PAGE 

DISC, MOV A,M /YES:GET POINT FROM TABLE 
MVI D /SET DELAY FOR DISPLAY 
1DH 

STALL, OUT /DISPLAY POINT 
DAC 
DCR D /COUNTDOWN 
JNZ /DELAY DONE? 
STALL /NO 
PAGE 
INR L /NEXT TABLE POSITION 
IMP /ENDLESS DISPLAY 
DISC 
PAGE 

356 April 1981 © BYTE Publications Inc 

Photo 1: Complete PADDLEs mounted on a breadboard socket. 
Starting at bottom center and moving counter- clockwise: 
Pulser, Logic Switch, Display, 8 -Bit Address Decoder, and 
A /D -D /A.. 

Text continued from page 353: 

Table 2 lists the components necessary for each PADDLE 
module and their approximate costs. 

Experiments Using PADDLES 
This quintet of PADDLEs defines a set of circuitry that 

is indispensable for most interfacing projects. Cost is 
minimal compared to the benefit derived from the 
modules. As stated above, usually only a few additional 
logic gates are required in order to use the PADDLEs as 
peripheral devices. Although we leave their applications 
to the needs and imagination of the user, a few elemen- 
tary applications are described here. We have already 
discussed how to implement the Logic Switch PADDLE 
as a vectored -interrupt device to enter an RST instruc- 
tion. 

A second application for a simple I/O circuit can be 
constructed using the Address Decoder, Display, and 
Logic Switch PADDLEs as shown in figure 9. This circuit 
requires only four additional gates and an inverter for 
device -select -pulse generation. A program to test the cir- 
cuit would contain a loop with instructions to receive in- 
put from the Logic Switch and send output to the 
Display. 

A third application uses the A /D -D /A and Address 
Decoder PADDLEs to log and display 256 points of a 4 V 
peak -to -peak sine wave (100 Hz, see figure 10). A main 
program and subroutine are given in listing 2 and listing 
3. Note that the successive -approximation program of 
listing 2 uses a subroutine that is discussed under the 
A /D -D /A PADDLE. The conversion rate from analog to 
digital can be found by calculating the execution time per 
point of the log- analog -data program. With an 8080A 
microprocessor operating at 2 MHz, this time is 
calculated to be 0.41 ms per point. (Displaying this signal 
on an oscilloscope in an undistorted digital form requires 
the same rate of display as conversion; this is done by use 
of the D register as a delay counter in the display - 
conversion program.) 



A7L} 
A6E> 
A5C> 
A4 C> 
A3(] 
A2E> 
A1E> 
AOp 

OUT E> 
INp 

6 7 

ADDRESS- 
DECODER 
PADDLE 

A7 AO 

DISPLAY 
PADDLE 

E D7 DO 

2 

7402 

E 07 DO 

LOGIC 
SWITCH 
PADDLE 

C>D0 

1] D1 

C> D2 

C>D3 

E>D4 
C>D5 
C> D6 

C> 07 

Figure 9: Configuring three PADDLEs as an I/O (input /output) device for an 8080 -type 
system requires a single 7402 inverter. 

A7p 
A6 E> 
A5E> 
A4 C> 
A3 E> 
A2 C> 
A1C> 

A0E> 
OUT C> 

IN E> 

7 

ADDRESS- 
DECODER 
PADDLE 

A7 AO 

7402 

8 

AO Al 

A/D - D/A 
PADDLE 

L E D7 

OSCILLOSCOPE 

Q AUDIO 
OSCILLATOR 

DO 

1--C> DO 

-C> D1 

C>D2 

C>D3 
C>D4 p D5 

C> D6 

C>D7 

Figure 10: PADDLE configuration to convert the output of an audio oscillator to digital 
form and back to analog for display op an oscilloscope. 

ICROSETT 
CASSETTES 

INN !!!°. 

. 
C-10 C-20 

COMPUTER CASSETTES 

c.oMN .. rcto 
. .--- 

tl 

C -60 C -90 
AUDIO CASSETTES 

Microsette, the undisputed industry 
leader in short cassettes for micro- 
computer applications also offers 
equally high grade audio cassettes 
at budget prices. Credit card buyers 
may phone (415) 968 -1604. 

LOOK AT OUR PRICES 

Length 10 Pack 50 Pack 

C -10 $ 7.50 $32.50 
C -20 $ 9.00 $39.00 
C -60 $13.50 $57.50 
C -90 $17.50 $77.50 

UPS shipment in Cont. USA incl. 
We can not ship to P.O. Boxes 

Length Qty. Price Total 

SUBTOTAL 

Calif. Cust. add Sales Tax 

TOTAL 

Check or money order enclosed 
Charge to: Visa E Master Card O 
Account No. 

Expiration Date 

'SIGNATURE 

MICROSETTE CO. 
475 Ellis Street 

Mt. View, CA 94043 
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META TECHNOLOGIES 
26111 Brush Avenue, Euclid Ohio 44132 

CALL TOLL FREE 1- 800 -321 -3552 TO ORDER 
IN OHIO, call (216) 289 -7500 (COLLECT) 

FILE BOX 
DISKETTE STORAGE SYSTEM 

95 
for 51/4" disks 

$29.95 ... for 8" disks 

`RINGS' & 
THINGS 

Help prevent data loss and media damage 
due to improper diskette centering and 
rotation with the FLOPPY SAVERT rein- 
forcing hub ring kit. 7 -mil mylar rings in- 
stall in seconds. Kit is complete with 
centering tool, pressure ring, 25 adhesive 
backed hub rings and instructions. 

HUB RING KIT for 51/2" diskettes . $ 10.95 
REFILLS (50 Hub Rings) S 5.95 

Protect your expensive disk drives and 
your valuable diskettes with our diskette 
drive head cleaning kit. The kit, consisting 
of a pair of special "diskettes ", cleaning 
solution and instructions, can be used for 
52 cleanings. Removes contamination 
from recording surfaces in seconds 
without harming drives. 

CLEANING KIT for 51/2" drives $24.95 

MTC brings you the ULTIMATE diskette 
storage system, at an affordable price. Stor- 
ing 50 to 60 diskettes, this durable, smoke - 

colored acrylic unit provides easy access 
through the use of index dividers and ad- 
justable tabs. Unique lid design provides 
dust -free protection and doubles as a carry- 
ing handle. 

MICROPARAPHERNALIA 
DISKETTES (box of ten) 

51/2" PLAIN JANETM $21.95 
51/2" DATALIFETM MD 525 -01 $26.95 
8" DATALIFETM FD34 -1000 $33.95 
8" DATALIFETM FD34 -8000 $43.95 

NEWDOS by APPARAT 
NEWDOS/80 * SPECIAL $129 95 

NEWDOS + to 
NEWDOS/80 UPGRADE CALL 

NEWDOS + with ALL UTILITIES 
35 -track $69.95 
40 -track $79.95 

BOOKS 
TRS -80TH DISK 

AND OTHER MYSTERIES .. $19.95 
MICROSOFTTM BASIC DECODED $29.95 
1001 THINGS TO DO WITH YOUR 

PERSONAL COMPUTER .... S 7.95 

TRS-80 is a trademark of the 
Radio Shack Division of Tandy 
Corporation. DATALIFE is a 

trademark of VERBATIM. PLAIN 
JANE. AIDS-I, AIDS -Ill. CALCS-III, 

CALCS-IV, MERGE-Ill are 
trademarks of MTC. 

1981 by Metatechnologies 
Corporation, Inc. 

PLASTIC LIBRARY CASES 
(not shown) 

An economical form of storage for 10 to 15 
diskettes, and is suitable for your bookshelf! 
Case opens into a vertical holder for easy ac- 
cess. 

51/2-inch diskette case $3.50 
8 -inch diskette case $3.95 

Let Your TRS -80TH Test Itself With 

THE FLOPPY DOCTOR & 
MEMORY DIAGNOSTIC 

by THE MICRO CLINIC 

A complete checkup for your Model I. THE 
FLOPPY DOCTOR completely checks every sec- 
tor of 35- or 40 -track disk drives. Tests motor 
speed, head positioning, controller functions, 
status bits and provides complete error logging. 
THE MEMORY DIAGNOSTIC checks for proper 
write /read, refresh, executability and exclusivity 
of all address locations. Includes both 
diagnostics and complete instruction manual. 
SYSTEM DIAGNOSTICS $19.95 

An improved version of the SYSTEM 
DIAGNOSTICS above. Designed for single 
or double density, 35 -, 40 -, 77 -, or 80- 
track disk drives. Includes new and 
modified tests. Features THE FLOPPY 
DOCTOR, Version 3.0. 

SYSTEM DIAGNOSTICS -V3 .. $24.95 

MOST ORDERS 
SHIPPED WITHIN 

ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 

PRICES IN EFFECT 
April 1, 1981 THRU 

April 30, 1981, 
Prices, Specificiations, 
and Offerings subject to 
change without notice. 

Single Sided, Soft- Sectored 5'4 -inch, 

(for TRS -80TH) Mini -floppy 

DISKETTES 

Z l 95f 10 

These are factory fresh, absolutely first 
quality (no seconds!) mini -floppies. They are 
complete with envelopes, labels and write - 

protect tabs in a shrink- wrapped box 

PLAIN JANETM 
DISKETTES 

The Beautiful Floppy 
with the Magnetic PersonalityTM 

Thousands of people have switched to this 
low -cost alternative. These quality diskettes 
are packaged in a plain white box ... no fan- 
cy printing, fancy names or fancy labels, not 
even our own (labels cost money). Trust us. 

PLAIN JANETM Diskettes $21.95 
10 boxes of 10 (each box)521.50 

VERBATIM'S PREMIUM DISKETTES AT 
AFFORDABLE PRICES 

DATALIFE' 
Seven data -shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error -free cer- 
tified diskettes feature thicker oxide 
coating, longer -lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. Reinforcing HUB 
RINGS help prevent data loss and media 
damage, reducing errors. 
Buy the best . . . buy DATALIFETM. 

VERBATIM DATALIFETM DISKETTES 
51/2-inch (box of 10) 

MD525 -01 $26.95 
10 boxes of 10 . (each box)$25.95 

8 -inch FLOPPIES 
Single- Density, FD34 -1000.. $33.95 
Double- Density, FD34 -8000 . $43.95 

CALL FOR INFORMATION ON 

OTHER PRODUCTS 

WE ACCEPT 
VISA 
MASTER CHARGE 
CHECKS 
MONEY ORDERS 
CO D 8104 

Add $3.00 for shipping 
8 handling 

53.00 EXTRA for C.O.D. 
Ohio residents add 61/2% 
sales tax. 
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What's New? 
PUBLICATIONS 

UPTREND 

UPTREND is written and designed 
to help owners of Personal Software's 
programs increase their productivity. 
It includes how -to articles on program 
usage, questions and answers, infor- 
mation on the programs themselves, 
and letters and interviews with pro- 
gram users. The publication is sent to 
owners of Personal Software's pro- 
grams, and it is available at computer 
retail stores selling the company's 
products. Contact Personal Software 
Inc, 1330 Bordeaux Dr, Sunnyvale 
CA 94086, (408) 745 -7841. 
Circle 400 on inquiry card 

1980 APL Users 
Meeting Proceedings 

The proceedings of the October 
1980 APL users meeting are available 
from I P Sharp Associates. The book is 

comprised of 52 papers read at the 
meeting. The subjects covered are 
APL resources, APL for financial ap- 
plications and economic forecasting, 
international networks, personnel - 
and record -handling systems, in- 
house APL timesharing services, APL 
techniques and programming tools, 
teaching APL, and more. The price is 

S I8 per copy. Contact I P Sharp Asso- 
ciates Ltd, Publications Department, 
145 King St W, Toronto, M5H 1J8, 
Canada, (416) 364 -5361. In the US, 

address I P Sharp Associates Inc, 1 200 
First Federal Plz, Rochester NY 14614, 
(716) 546 -7270. 

Circle 401 on inquiry card 

Music and 
Microprocessors 

Hal Chamberlin's Musical Applica- 
tions of Microprocessors provides 
coverage of digital microprocessor - 
sound and music synthesis. This book 
discusses linear techniques for micro- 
processor applications, musical appli- 
cations for 16 -bit microprocessors, 
and all phases of waveform shaping 
and filtering. Waveform charts, 
nomographs, and sample control and 
generation programs written in BASIC 
are provided to inspire experimenta- 
tion and application. It is published by 
Hayden Book Company Inc, 50 Essex 
St, Rochelle Park NJ 07662, (201) 
843 -0550. The cost is S24.95. 
Circle 402 on inquiry card 

H H Smith Catalog 

H H Smith Inc, a manufacturer of 
electronic components and hard- 
ware, has published Catalog 810 for 
design engineers and purchasing 
agents. Printed -circuit board supports, 
cable clamps, and spacers are among 
the items featured. Contact H H Smith 
Inc, 812 Snediker Ave, Brooklyn NY 
11207, (212) 272 -9400. 

Circle 403 on inquiry card 

TRS -80 Users 
Software News 

CIE People's Software News is 

free to TRS -80 users. The publication 
has news of the activities at People's 
Software, where public-domain soft- 
ware is distributed for a copying 
charge. The price for a cassette of pro- 
grams is 510.95. The current 5 -tape 
library contains 206 programs, for 
554.75. Contact the Computer Infor- 
mation Exchange Inc, POB 159, San 
Luis Rey CA 92068, (714) 757 -4849. 
Circle 405 on inquiry card 

Micro Media Magazine 
This bimonthly magazine provides 

software reviews, graphic art, adver- 
tisements, articles, and more for the 
Heath H -8, -88, -89, and Zenith Z89 
computers. The magazine comes in 
an interesting format: on a floppy 
disk. 

Subscriptions are S 1 1.95 for a 

single issue and S55 for a year. Micro 
Media supports its subscribers by 
making the magazine available in 
both Benton Harbor and Microsoft 
BASIC, as well as HDOS or CP /M disk 
formats. Contact Micro Media at 
POB 402286, Garland TX 75040, 
(800) 527 -4830, ext 101; in Texas 
(800) 442 -4884, ext 101. 

Circle 404 on inquiry card 

H -8 Programming 
for Beginners 

This book, written by Don Inman, 
Ron Santore, and Bob Albrecht, is de- 
signed for Heathkit H -8 users. Com- 
puter terms are defined for beginners, 
and each chapter tests the reader's 
knowledge by challenging him or her 
to write a short program or subrou- 
tine. The book is a short program- 
ming course that explains assembly 
language and serves as an introduc- 
tion to Benton -Harbor BASIC. It is 

available for 58.95 from the Dilithium 
Press, 30 N W 23rd PI, Portland OR 
97210, (503) 243 -1160. 
Circle 406 on inquiry card 

Software Buyer's Guide 
The Official Software Buyer's 

Guide is published each January and 
July. It contains listings of software 
for business applications, word pro- 
cessing, operating systems, games, 
and general programs for many 
microcomputers. For information on 
space deadlines, advertising rates, 
and availability, contact OSBG, List- 
ing Department, POB 18278, Reno 
NV 89511, (702) 356 -8400. 

Circle 407 on inquiry card 

Where Do New Products Items Come From? 
The information printed in the new products pages of BYTE is obtained from 

"new product" or "press release ' copy sent by the promoters of new products. If 
in our judgment the information might be of interest to the personal computing ex- 
perimenters and homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and suppliers to this 
marketplace. The information is printed more or less as a first -in first -out queue, 
subject to occasional priority modifications. While we would not knowingly print 
untrue or inaccurate data, or data from unreliable companies, our capacity to 
evaluate the products and companies appearing in the "What's New ?" feature is 

necessarily limited. We therefore cannot be responsible for product quality or 
company performance. 
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What's New? 
SYSTEMS 

Small Business System 
from Systel 

The REPORT /80 is a portable busi- 
ness system for less than 5 10,000. It 

combines the 8085 and Z80 micro- 
processors, 64 K bytes of memory, a 

keyboard; a 12 -inch, 80- column by 
25 -line video display, two 5 -inch 
floppy -disk drives, a 9 by 7 dot -matrix 
printer, and two RS -232C serial ports 
in a single unit. CP /M is included. 
Systel offers a selection of business 
programs as an option. The Model 11 

has a suggested retail price of 58950, 
and includes two double- sided, 
double -density drives. The Model I5 
has two double- sided, quad -density 
drives, and costs S9950. For more in- 
formation, contact Systel Computers 
Inc, 20370 Town Center Ln, Cuper- 
tino CA 95014, (408) 253 -0992. 
Circle 408 on inquiry card 

6800/6809 Development 
Systems Can Offer 

2- Megabyte Storage 
The Scoutsystem development sys- 

tems from SSB (Smoke Signal Broad- 
casting) are for 6800/6809 micropro- 
cessors. They provide 2 megabytes of 
floppy -disk storage and up to 
64 K bytes of programmable mem- 
ory. The series features a video dis- 
play, dual 5- or 8 -inch disk drives, plus 
SSB's Hunter debugging package, 
which allows memory, register, and 
stack contents to be inspected and 
changed. Software includes a macro - 
assembler that provides relocatable 
code. An MDOS conversion package 
permits files generated under it to be 
read by SSB's DOS68 or DOS69 and 
vice versa. A text editor and text pro- 
cessor are available. The EPROM 
(erasable programmable read -only 
memory) programmer can handle 

1 K -, 2 K -, or 4 K -byte EPROM s. An 
optional in- circuit emulator allows the 
host system to be tied into the target 
system. The Scoutsystem series also 
contains a diagnostic routine for iden- 
tifying failed integrated circuits. Prices 
for the Scoutsystem series range from 
under 55700 to 57745. Contact 
Smoke Signal Broadcasting, 31336 
Via Colinas, Westlake Village CA 
91362, (213) 889 -9340. 
Circle 409 on inquiry card 

6809 Board 
for the Apple II 

The Mill is a 6809 microprocessor 
board that plugs into the Apple H. It 

can be used in manufacturing or labo- 
ratory process -control monitoring and 
concurrent programming tasks. Users 

can run existing 6502 programs. 
6809 programs, or any software 
reassembled for the 6809 from ex- 

isting 6800 source code. In operation, 
the 6809 and 6502 run concurrently, 
with the 6809 acting as the bus 
master during the 6502's bus ac- 

cesses. Typically, the 6809 com- 
mands 80% of the available bus time 
for memory accesses and data trans- 
fers. The 6502 can stop the 6809 for 
time -critical I/O operations. Sections of 
6502 programs can be recoded into 
6809 machine language. The FLEX 
operating system can be employed 
with the Mill. The Mill features directly 
addressable stacks and the position 
independence of code, and it allows 
the Apple II to be used in a multipro- 
gramming mode. The Mill is available 
from Stellation Two, POB 2342, Santa 
Barbara CA 93120, for 5275. 

Circle 411 on inquiry card 

Systems from Zeda 
The 520 series of portable micro- 

computers feature a Z80A micropro- 
cessor, a video display, floppy -disk 
drive, and detachable keyboard. The 
series can be powered by standard 
110 VAC current, 12 VDC, or op- 
tional internal batteries. You can 
order your system with either a 5 -, 9 -, 
or I 2-inch video screen (ie: the 
Models 525, 529, or 522, respec- 
tively). The series has 48 K bytes of 
programmable memory, 2 K bytes of 
video programmable memory, a 

double -density floppy- disk -drive con- 
troller, and a 200 K -byte drive. A 
400 K -byte quad -density drive is avail- 
able. Up to three drives can be added 
to the system. A Centronics printer 
port, an RS -232C serial port, and a 

bar -code -reader port for a Hewlett- 
Packard HEDS -3000 digital wand are 
provided. The CP /M- compatible 

ZEDOS operating system has all the 
CP /M and CDOS+ system calls, plus 
ZEDOS calls. A status line displays a 

program counter; disk -error informa- 
tion; a low -power indicator; a type - 
ahead buffer; system idle, screen 
frozen, and printer activated flags; 
and disk status. The prices are 54495 
for the 522, 53995 for the 525, and 
54195 for the 529. Contact Zeda 
Computers International Ltd, 1662 W 
820 North, Provo UT 84601, (801) 
377 -9948. 
Circle 410 on inquiry card 

16 Megabytes of 
Storage on the OT 

OT System + can be used for ac- 
counting, word -processing, and 
scientific applications. It features a Z80 
microprocessor, two 8 -inch floppy - 
disk drives, a controller for double - 
sided, double -density 5- and 8 -inch 
drives, and a Televideo 920C video 
terminal. There are 48 K bytes of dy- 
namic programmable memory (ex- 
pandable to 64 K bytes), a 2 K -byte 
monitor program and Disk BIOS 

(Basic I/O Subsystem) on an EPROM, 
two RS -232C ports, two parallel ports, 
a real -time clock, and the CP /M 2.2 or 
the MP /M operating systems. 

. The QT System + comes in two 
versions. The 1- megabyte, single - 
sided, double -density system sells for 
54295. The 2- megabyte, double - 
sided, double- density unit is priced at 
54995. For complete details, contact 
QT Computer Systems Inc, 15620 S 

Inglewood Ave, Lawndale CA 
90260, (800) 421 -5150; in California 
(213) 970 -0952. 
Circle 412 on inquiry card 
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What's New? 
PERIPHERALS 

Voice -Entry 
Terminal for the Apple II 

The VET /2 voice -entry terminal 
plugs into any slot of a 48 K -byte 
Apple II. A direct keyboard link allows 
the user to choose keyboard or voice 
input at any time. Once a word has 
been entered into the program, 
whenever it is spoken, the function is 

performed. The VET /2 is supplied 
with preprocessor, interface board, 
software with demonstration pro- 
grams, noise -canceling headset 
microphone, and a user's manual. 
The price is 5895 from Scott In- 
struments, 815 N Elm, Denton TX 
76201. (817) 387 -9514. 
Circle 413 on inquiry card 

Connect Your 
Selectric to a Computer 

The Escon interface system in- 
cludes all the electronics, connectors, 
and instructions necessary to convert 
an IBM Selectric typewriter into an 
output printer. Units have been de- 
signed for S -100 systems, and RS- 

232C serial, parallel, and IEEE -488 in- 
terfaces. No drilling or modification is 

required. The typewriter can still be 
used in a normal fashion, and its eligi- 
bility for IBM warranty and service 
will not be affected. Printing speed is 

15 cps (characters per second), which 
is approximately 160 words per min- 
ute. Prices range from 5595 to S675. 
For details, contact Ipex International 
Inc, 16140 Valerio St, Van Nuys CA 
91406, (213) 781-0020. 

Circle 414 on inquiry card 

Floppy -Disk 
Drives from Commodore 

The 8060 series of 8 -inch floppy - 
disk drives includes the CBM 8062, 
which can store 3.2 megabytes of 
data, and the CBM 8061, which 
handles up to 1.6 megabytes. The 
8061 reads and writes one side of the 
disk, while the 8062 handles both 
sides. The drives and operating sys- 
tem are compatible with the IBM 
3740 format and Commodore's other 
drives. For more information, contact 
Commodore Business Machines Inc, 
950 Rittenhouse Rd, Norristown PA 
19403, (215) 666 -7950. 
Circle 415 on inquiry card 

Video Terminal 
from Perkin -Elmer 

The Perkin -Elmer Model 5505 is a 

block mode /editing video -display unit. 
Three modes allow for conversational 
timesharing, transaction processing, 
and test manipulation or software de- 
velopment. The 550S offers an op- 
tional second page of scrolling mem- 
ory. The 24 -line screen windows into 
48 lines by 80 columns of text. The 
standard keyboard has 83 keys, in- 
cluding a numeric pad and four pro- 
gram function keys. A serial printer 
port is standard, as well as automatic 
on /off host control over terminal 
block transmissions and half intensity, 
blink, nondisplay, and protected fea- 
tures. Transmission types included 
are: send all, send unprotected only, 
send line, send page, and send from 
home to stop code. The 550S is priced 
at S 1 189. Contact Perkin -Elmer, Ter- 
minals Division, 360 Rt 206 South, 
Flanders NJ 07836, (201) 229 -6800. 

Circle 416 on inquiry card 

Pitch Analyzer for 
Speech Synthesis 

The Visi -Pitch extracts and mea- 
sures vocal pitch in real time. The de- 
vice provides visual or numerical de- 
scriptions of pitch variability, speech 
rhythm, and intonation contours. It 
can be used in the testing of speech 
synthesis and recognition systems, 
and in speech therapy. The Visi -Pitch 
interface can transfer frequency or 
period information to 8 -bit parallel in- 
puts. The period data is generated 
after each pitch period, and frequen- 
cy data is generated every 0.5 sec- 
onds. The data output is 3 -state 8 -bit 
parallel. The price for the unit is 

S24I0 from Kay Elemetrics Corpora- 
tion, 12 Maple Ave, Pine Brook NJ 
07058, (201) 227 -2000. 
Circle 417 on inquiry card 

16 K -Byte Memory 
Card for the Apple II 

RAMCard provides the Apple II 

48 K computer with 16 K bytes of 
programmable memory. It's compati- 
ble with Microsoft's SoftCard. It can 
be used with all software available for 
the SoftCard, but it cannot be used in 
addition to the Apple Language 
Card. The price of the RAMCard is 

S195. For more details, contact 
Microsoft Consumer Products, 400 
I 08th Ave NE, Suite 200, Bellevue 
WA 98004, (206) 454 -1315. 
Circle 418 on inquiry card 
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Microcomputer - 
Compatible 

Temperature Probes 
Tempsens provides direct 

temperature input for a variety of 
microcomputers, including the PET. 
the Apple H, and the TRS -80. Oper- 
ating within a temperature range of 
- 24 °C to 72 °C ( -10 °F to + 160 °F), 
each Tempsens module provides two 
temperature probes to the CmC (Con- 
necticut microComputer) AIM 16 

analog input module using a CmC 
MANMOD I. The MANMOD 1 will 
accept input from up to 8 Tempsens 
modules, for a total of 16 individual 
probes. The suggested retail price of a 

2 -probe Tempsens is $49.95. Contact 
Connecticut microComputer Inc, 34 
Del Mar Dr, Brookfield CT 06804, 
(203) 775 -4595. 
Circle 420 on inquiry card 

Videodisk -to- 
Apple Interface 

The Coloney VAI -1 interface board 
fits inside the Apple and allows com- 
plete control of the DiscoVision indus- 
trial videodisk player. In addition, the 
package provides circuitry to switch 
computer- or disk -generated video on 
a single television monitor. The pack- 
ages sells for $525. and includes a 

manual, a controller card, junction 
box for video connections, control 
subroutines in assembly language 
and Pascal, cables, and a demonstra- 
tion program. For additional informa- 
tion, contact Coloney Productions, 
1248 Blountstown Hwy, Tallahassee 
FL 32304, (904) 575 -0691. 

Circle 419 on inquiry card 

L. CONNECTICUT IolroCOMIUTEII. K. 

Light Pen for 
OSI Computers 

The L C S Light Pen Kit designed 
for OSI (Ohio Scientific) computers 
features a coiled cord and an easily 
disconnected plug. The light pen is 

manufactured by Lewis Computer 
Systems, and is distributed by 
Faragher Associates Inc, 7635 W 
Bluemound Rd, Milwaukee WI 
53213, (800) 558 -0870. The sug- 
gested list price is $29.95. 
Circle 421 on inquiry card 

Color -Graphics 
Board for 

Heath Microcomputers 
The HA -8 -3 color -graphics board 

can be used with the Heath H -8 and 
All -In -One computers. The board uses 
a TI -9918 color video- display-genera- 
tor integrated circuit. An AY -3 -8910 
programmable sound -generator cir- 
cuit is also included. Four X,Y joystick 
consoles can be used with the board: 
each console has 4 bits of parallel I /O. 

A socket is provided for an AMD- 
951 1 arithmetic processor circuit. The 
HA -8 -3 can be used with most video 
monitors as well as other video acces- 
sories utilizing NTSC composite color 
video. Demonstration software on a 

5 -inch floppy disk is included. The 
board sells for $395. Contact Heath 
Company, Department 350 -590, 
Benton Harbor MI 49022, (616) 
982 -3210. 

Circle 422 on inquiry card 
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Thls Black -Hole Diode 
Is User -Transparent 

INPUT C> OQ INPUT 

Another new addition in the small - 
components market is the 7N -03 BHD 
(black -hole diode). This device has 
two inputs and no output. Care must 
be taken to shield this component ap- 
propriately or it may absorb the unit it 
is placed in. The 7N -03 will accept 
any voltage or current value. It is use- 
ful for GI (garbage -in) applications. 
Due to the light-absorption qualities 
of the device, we could not provide a 

photograph. Contact Spatial Regres- 
sion Ltd, POB 463, Paulborough NH 
03458. 
Circle 423 on inquiry card 

S -100 Error - 
Correcting Board 

This 4 MHz S -100 error -correcting 
board monitors 64 K bytes of existing 
system programmable memory and 
intervenes to correct bus data before 
it is accepted by the microprocessor. 
The board corrects 1 -bit memory er- 
rors and flags all 1- or 2 -bit errors. All 
operations are performed through on- 
board hardware. The board immedi- 
ately corrects memory problems, and 
latched displays show the address 
and bit in error. The price is 51295 
from Correlation Systems, 81 Rocking - 
horse Rd, Rancho Palos Verdes CA 
90274. 
Circle 426 on inquiry card 

Software for the 
Hayes Micromodem II 
Datacomm is a data- communica- 

tions -software package for use with 
the Hayes Micromodem II for Pascal - 
equipped Apple II microcomputers. 
Datacomm consists of a terminal pro- 
gram that allows data and program 
exchange. It uses the Apple's Pascal 
routines for ease and accuracy, and 
Hayes Micromodem II routines are 
used so that a programmer can in- 
clude data -communications com- 
mands in his or her Pascal program. 
Datacomm is available in retail com- 
puter stores for S50. Contact Hayes 
Microcomputer Products Inc, 5835 
Peachtree Corners E, Norcross GA 
30092, (404) 449 -8791. 

Circle 424 on inquiry card 

Z80 Monitor 
In an EPROM 

SSM Microcomputer Products has a 

Z80 monitor in a single -voltage 2716 
EPROM. Supporting SSM's CB2 Z80 
microcomputer board, the monitor 
allows operators to display, sub- 
stitute, or fill memory; perform hexa- 
decimal arithmetic; establish two pro- 
gram breakpoints; set and examine 
registers; assign I/O devices; and 
input and output data to or from a 
port. The monitor can scan its mem- 
ory and set its stack to avoid replace- 
ment or reprogramming of the 
EPROM. Documentation and soft- 
ware listings are provided with the 
monitor, which is priced at S89. 
Contact SSM Microcomputer Prod- 
ucts, 2190 Paragon Dr, San Jose CA 
95131, (408) 946 -7400. 
Circle 427 on inquiry card 

Low -Power 
16 K -Byte Memory 

Board for S -100 Systems 
This 16 K -byte programmable 

memory board for S -100 -bus systems 
uses 650 mA at + 5V, 90 mA at 
+ I2V, or 16 mA at -5V. Each 

4 K -byte block is addressable to any 
4 K boundary. The board uses NEC 
(Nippon Electric Company) UPD 
410 D integrated circuits. This static 
memory board costs S350 in kit form, 
or 5385 assembled. Contact Shell 
Electronics Company, M/S 1429, Sun 
Valley CA 91352, (213) 767 -5597. 
Circle 425 on inquiry card 

Apple II Display Board 
The Apple II Display Board has a 

run -stop, single -step switch that 
simplifies identification of shorted lines 
between address or data bits and 
shows individual steps for teaching 
computer logic. The board has 16 ad- 
dress LEDs (light- emitting diodes), 8 
data LEDs, and I ready LED. All lines 
are buffered. The board sells for 
S49.95 assembled and tested, 542.95 
for the kit, and 525.95 for the bare 
board. Contact John Bell Engineer- 
ing, POB 338, Redwood City CA 
94064, (415) 367 -1137. 
Circle 428 on inquiry card 

Serial -Communications 
Card for S -100 Systems 

Cromemco's Ouadart serial -com- 
munications S -100 interface card has 
four serial channels. Any channel can 
support asynchronous or synchro- 
nous byte- or bit -mode communica- 
tion protocols under software control. 
Handshaking is provided. The 
Ouadart can connect an S -100 micro- 
computer and an IBM -type machine 
using Bisync or SDLC protocol. A 
loopback feature provides the capa- 
bility to connect data from one chan- 
nel or modem to another, or allows 
any modem /channel combination to 
be used. Data rates range from 0 to 
300 k bps (bits per second). The inter- 
face supports the interrupt structure of 
the Z80A microprocessor. The 
Ouadart has real -time clocking capa- 
bility. Control for the board is from the 
C -Bus provided by Cromemco's Model 
IOP processor computer. The Ouadart 
serial- communications board is avail- 
able for S595. The IOP costs 5695. 
For information, contact Cromemco 
Inc, 280 Bernardo Ave, Mountain 
View CA 94043, (415) 964 -7400. 
Circle 429 on inquiry card 

WordCheck Spots 
Misspellings in 

Documents and Letters 
WordCheck interacts with Word - 

Pro 3 or 4 word -processing programs 
and checks every word for spelling or 
typographical errors. The program 
contains approximately 2000 of the 
most commonly used words and suf- 
fixes. Words that do not match this 
list appear on the screen. If you wish, 
these words can then be added to a 

1000 -word auxiliary spelling list. 
WordCheck is available for CBM and 
PET 32 K -byte microcomputers with 
floppy -disk drives. The list price is 

$200 from Micro Computer Industries 
Ltd, 1520 E Mulberry, Suite 110, Fort 
Collins CO 80524, (303) 221 -1955. 
Circle 430 on inquiry card 
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Copy Stands for 
Computer Terminals 

The Keyboard Companion copy 
stands keep work directly in front of 
the operator. They fit most terminals 
with detachable keyboards, including 
the Apple H. The units can support a 

telephone book and other heavy re- 
ference manuals or manuscripts. 
Installation is quick and easy. Prices 
begin at 519.95 for the 16 -inch 
model. For information, contact PKay 
Corporation, POB 11463, Costa 
Mesa CA 92627, (714) 548-2081. 
Circle 431 on inquiry card 

Zilog's New 
Microcomputer Systems 

The MCZ 2/19 features a Z80A 
microprocessor, 64 K bytes of pro- 
grammable memory, and 2.4 mega- 
bytes of floppy -disk storage that can 
be expanded to 4.8 megabytes with 
additional disk drives. The MCZ 
2/49 -1 system includes the MCZ 2/19 
plus a video -display terminal, Zilog's 
RIO 3 operating system, and COBOL 
or BASIC. Zilog also has PLZ and a 

variety of business -application soft- 
ware packages available. In 50 -unit 
quantities, the MCZ 2/49 -1 costs 
55890, and the MCZ 2/19 is 55270. 
For details, contact Zilog, 10340 Bubb 
Rd, Cupertino CA 95014, (408) 
446 -4666. 
Circle 432 on inquiry card 

Noise- Emitting Diode 
from L O U D 

The 3N 120DB NED (noise- emitting 
diode) is a new development in indis- 
creet electronics. It is pictured in a 

DO -4 case. It is a low- voltage, high - 
power device with a + 3dB signal -to- 
noise ratio. The NED is available from 
LOUD Electronics, POB 463, 
Wheelborough NH 03458. 
Circle 433 on inquiry card 

Memory Board for 
SS -50 Bus Works 
with 1- Megabyte 
Memory Systems 

A 24 K -byte static programmable 
memory board for SS -50 bus systems, 
the M24SS is available in 8 K -, 16 K -, 

and 24 K -byte configurations. The 
board is organized in 8 K -byte seg- 
ments that can be located at any 8 K- 

boundary of a 64 K -byte memory 
space. The board uses standard 2114 
integrated circuits. Access time is 300 
ns. The 8 K -byte configuration is 

S 1 99.95, the 16 K- is 5349.95, and 
the 24 K- is $499.95. A memory ex- 
pansion kit is available for S 139.95. 
For complete details, contact Percom 
Data Company, 211 N Kirby, Gar- 
land TX 75042, (800) 527 -1592; in 
Texas (214) 272 -3421. 
Circle 434 on Inquiry card 

Control AC 
Circuit Devices 

from Your Apple If 

This I/O (input/output) interface 
board for the Apple Il can operate up 
to 256 BSR System X- I 0 AC control 
modules. Input communications 
come from the X -10 command con- 
sole and temperature and security in- 
put modules, which will soon be 
available from Intelligent Control 
Systems. On -board software is pro- 
vided to handle the AC I /O. The soft- 
ware also coordinates the back- 
ground schedule -control process and 
sets, reads, and displays the real -time 
clock. Four selectable interrupt rates 
allow the simultaneous running of 
machine -language programs in the 
background and other programs in 
foreground. A rechargeable battery 
powers the clock when the Apple is 

off. The price is 5185 from Intelligent 
Control Systems Inc, POB 14571, 
Minneapolis MN 55414, (612) 
699 -4342. 
Circle 435 on inquiry card 

Multitasking System for 
Dynabyte 5000 
Microcomputers 

DOS Level 4 is a multitasking oper- 
ating system for Dynabyte's Series 
5000 microcomputers. This CP /M- 
and MP /M- compatible system is avail- 
able on all Dynabyte microcomput- 
ers. It can handle up to 8 terminals 
and 16 printers, and any single ter- 
minal can run up to 8 simultaneous 
jobs. Any printer can be accessed 
from any terminal, and each terminal 
can have or share a single system 
spooler. Memory capacity is 400 K 

bytes. 
DOS Level 4 supports MBASIC, 

CBASIC, COBOL, FORTRAN, PL /I, 
and Pascal. The package includes in- 
terfacing software, a driver for a 

modem, and a utility to help program- 
mers create interface drivers for 
special peripherals. For information, 
contact Dynabyte Inc, 115 Indepen- 
dence Dr, Menlo Park CA 94025, 
(800) 227 -8300; in California (415) 
329 -8021. 
Circle 436 on inquiry card 
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Release Wire Ties 

Courtesy Plastics has wire ties that 
feature release levers molded into 
locking heads. Squeezing this lever 
allows the tie to be adjusted or 
removed without damaging it. The 
tie can be reused later. These ties may 
be installed by hand or machine. 
They come in sizes for bundles up to 5 

cm (2 inches) in diameter. The Release 
Wire Tie has a tensile strength of 50 
lbs. For complete details, contact 
Courtesy Plastics, 250 Alice St, 

Wheeling IL 60090, (312) 541 -7900. 
Circle 437 on inquiry card 

Color Graphics Printer 
The Model IS8001 is a color 

graphics printer produced by Printa- 
Color Corporation. The device con- 
tains a microprocessor and features a 
twelve -nozzle, three -color ink jet 
printhead that can print seven colors 
using two- or three -color overlays. 
The print head has a resolution of 100 
dots per inch. The microprocessor 
enables the unit to present minimal 
burden to the host computer. The 
IS8001 can print on 1478 -inch paper 
with 70 characters per line. For fur- 
ther details on this 56000 color 
printer, contact PrintaColor Corpora- 
tion, 5965 Peachtree Corners E, Nor- 
cross GA 3007 I , (404) 448 -2675. 

Circle 439 on inquiry card 

Apple Users' Work 
Collected in Catalog 

The Special Delivery Software 
Catalog program offers a selection of 
user -written programs for the Apple 
computer. This catalog program is 

designed by Apple to encourage 
people outside the company to 
develop software and to make their 
applications programs available to 
other Apple users. The first catalog 
contains 12 programs, including a 

personal- finance manager, a BASIC 
teaching program, stepwise multiple 
regression, programs for learning 
geometry and measurement, games, 
a Pascal animation package, a Pilot 
animation program, electronic music, 
and a US geography package. Soft- 
ware prices are in the S35 to S 150 
range. Apple plans to update the 
catalog three times annually. To order 
the free catalog or the software from 
it, call (800) 538 -3088; in California 
call (800) 662 -9256. To submit pro- 
grams for evaluation by Apple, write 
to Special Delivery Software, 10260 
Bandley Dr, Cupertino CA 95014. 
Circle 438 on inquiry card 

To uch- Sensitive Kits 
for Video Displays 

Interaction Systems Inc's touch - 
sensitive add-on kits can be attached 
to any 12- or 15 -inch (diagonal) video 
screen. Data can be entered on the 
screen by touching the appropriate 
area of the screen. The kits utilize a 

capacitance- sensitive faceplate, 
which is mounted in front of the 
video screen. Software and firmware 
allow the computer to identify and 
interpret the changes in capacitance. 
The faceplate interface uses a Z80 
microprocessor. Custom configura- 
tions are available. The kits are priced 
under S300 in OEM (original equip- 
ment manufacturer) quantities. Con- 
tact Interaction Systems Inc, 24 
Munroe St, Newtonville MA 02160, 
(617) 244 -6825. 
Circle 440 on inquiry card 

Inexpensive 
Dot -Matrix Printer 

The GP -80M is an 80- column, 5 by 
7 dot -matrix printer having an upper - 
and lowercase ASCII (American Stan- 
dard Code for Information Inter- 
change) set, double -width characters, 
and dot graphics modes. The print - 
head life is 30 million characters. Print 
speed is 30 cps (characters per sec- 
ond), with original- plus -two copies 
capabilities and adjustable tractors to 
accommodate paper widths up to 8 
inches. It measures 171 by 328 by 
127 mm (7 by 13 by 5 inches) and 
weighs 2.5 kg (51/2 lbs). Parallel and 
serial interfaces are available. The sug- 
gested retail price is S425. Contact 
Watson, Burton, and Associates, Port 
POB 122, Yokohama 231 -91, Japan, 
Telex 3822596. 
Circle 441 on inquiry card 

Plug Centronics 737 
Printer into the H89/Z89 

This interface board allows the 
Centronics 737 printer to be used 
with the Heath /Zenith H89/Z89 
microcomputer. It plugs into either 
machine's internal bus, and can use 
any of the four decoded I/O ports. 
The HDOS device driver provides ac- 
cess to the printer's features, which 
include underscoring; elongated, pro- 
portional, condensed, or standard 
print fonts; sub- and superscripting; 
backspace; and half or full, forward or 
reverse line feeds. The interface and 
HDOS device driver together are 
564.95. Separately, the driver is 

514.95, and the interface is 554.95. 
Order from FBE Research Company 
Inc, POB 68234, Seattle WA 98168. 
Circle 442 on inquiry card 
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Universal Peripheral 
Controller for the Z8000 

Zilog's Z8090 Universal Peripheral 
Controller (Z -UPC) is designed for dis- 

tributed processing and multitasking 
applications. The Z -UPC does arith- 
metic tasks, translation and format- 
ting of data, and controls I/O (input/ 
output) devices. It features 2 K bytes 
of internal ROM (read -only memory), 
externally expandable from 2 to 4 K. 

Also included is a 256 -byte register 
file, three programmable 8 -bit I/O 
ports, two counter /timers, and six 

levels of internal prioritized interrupts. 
The device is offered in four other ver- 
sions, and all are priced at S 1 1 7.36 
each, in sample quantities of 10 to 99. 
For additional details, contact Zilog, 
10340 Bubb Rd, Cupertino CA 95014, 
(408) 446 -4666. 
Circle 443 on inquiry card 

Atari 400 and 
800 Screen Printer 

The Macrotronics screen -printer 
package enables users to print an 
Atari 400's or 800's screen display 
onto a Trendcom 200 or IDS 440G 
Paper Tiger printer. Text, graphs, and 
drawings can be printed, and the im- 
age can be printed in gray -scale, 
black- and -white, and reversed image. 
LPRINT and LIST "P:" commands are 
used to print. The package includes a 

connector assembly with a cable and 
a 3 K -byte auto -loading program on 
floppy disk and cassette. Listings of 
sample programs are included in the 
user's manual. The package is priced 
at S 139, from Macrotronics Inc, 1 125 
N Golden State Blvd, Suite G, Turlock 
CA 95380, (209) 667-2888. 
Circle 444 on inquiry card 

Novation Has 
LSI Modem Modules 

These modem modules can oper- 
ate at rates up to 1200 bps (bits per 
second) and are designed for build- 
ing -block applications within comput- 
ers or terminals. The modules can pro- 
vide Bell 202 half -duplex, Bell 103 
answer /originate, CCITT European 
Standards V.21 or V.23, ViewData 
European Network, and interface 
with the deaf teletypewriter (TTY) 
network. Contact Novation, 18664 
Oxnard St, Tarzana CA 91356, (2 I3) 
996 -5060. 
Circle 445 on inquiry card 

Extremely Fast 
Schottky PROMS 

Using a titanium/tungsten tech- 
nique, Monolithic Memories Inc has 
developed a series of fast Schottky 

1 K- and 2 K -bit bipolar PROMs (pro- 
grammable read -only memories). 
These devices use a programming 
technique that doesn't require a sepa- 
rate programming pin. Available in 
256- by 4 -bit, and 516- by 4 -bit con- 
figurations, the PROMs feature PNP 
inputs for low -input current, full 
Schottky clamping, and three-state or 
open -collector outputs. They operate 

at 45 ns for commercial and 55 ns for 
military devices. In lots of 100, each 
63S 140/ I commercial I K -bit PROM 
costs S5; the military 535140/1 is 

$7.50. In similar quantities, the 2 K -bit 
PROMS are S7.50 and S 1 1.25 each. 
Contact Monolithic Memories Inc, 

1 165 E Arques Ave, Sunnyvale CA 
94086, (408) 739 -3535. 

Circle 446 on inquiry card 

TI Extended BASIC and 
Memory Expansion Unit 

TI Extended BASIC Is an expanded 
version of the resident BASIC in Texas 
Instruments' TI -99/4 microcomputer. 
It features ACCEPT AT and DISPLAY 
AT statements, sprites (programmable 
moving objects), subprograms, and 
error -handling functions. Multiple 
statements can be written on the 
same line with tail -end remarks. Com- 
plex IF...THEN...ELSE statements can 
also be written. 

The Memory Expansion Unit is ex- 
clusively designed for use with Ex- 
tended BASIC or UCSD Pascal, Ver- 
sion IV, which is newly available. The 
unit adds 32 K bytes of program- 
mable memory to the 16 K bytes resi- 
dent in the TI -99/4. For more informa- 
tion, contact Texas Instruments Inc, 
Consumer Relations, POB 53, Lub- 
bock TX 79408, (800) 858 -4565; in 
Texas (800) 692 -4279. 
Circle 447 on inquiry card 

Fujitsu America's 
8 -Inch 

Winchester Disk Drives 

The Model 2311 8 -inch Winchester 
disk drive stores 48 megabytes and 
the Model 2312 84 megabytes; both 
feature a 20 ms access time. The 2311 
uses two hard disks for storage, and 
the 2312 stores its 84 megabytes on 
four disks, utilizing 589 cylinders at 20 
K bytes per track. An SMD interface 
with data -separation circuitry and in- 
ternally selectable fixed- and variable - 
length sector formats are provided. 
The price of the 48- megabyte 2311 is 

53195 in OEM (original equipment 
manufacturer) quantities of 100, and 
the 84- megabyte 2312 drive is S3795 
in the same quantities. The Fujitsu 
Model 2301 floppy -disk drive stores 
11.7 megabytes and is priced at 
S1660 in OEM quantities of 100. The 
2302 floppy -disk drive stores 23.4 
megabytes and is priced at $2095 in 
OEM quantities. For additional infor- 
mation, contact Fujitsu America Inc, 
2945 Oakmead Village Ct, Santa 
Clara CA 95051, (408) 727 -4300. 

Circle 448 on inquiry card 
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DIGITAL RESEARCH COMPUTERS 
(214) 271 -3538 

32K S -100 EPROM CARD 
NEW! 

SPECIAL 

74.95 
KIT 

USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD S30 

2716 EPROM's (450 NS) Are 511.95 EA. With Above Kit. 

KIT FEATURES 
1 Uses 5V only 2716 (2Kx8) EPROM's 
2 Allows up to 32K of software on line, 
3 IEEE S -100 Compatible. 
4 Addressable as two independent 16K 

blocks 
5 Cromemco extended or Northstar bank 

select 
6 On board wait state circuitry if needed 

7 Any or all EPROM locations Can be 
disabled. 

8 Double sided PC board. solder- masked, 
silk- screened. 

9 Gold plated contact fingers 
10. Unselected EPROM's automatically 

powered down for low power. 
11 Fully buffered and bypassed. 
12 Easy and quick to assemble. 

16K STATIC RAM KIT -S 100 BUSS 

KIT FEATURES 
1 Addressable as four separate 4K Blocks 

2 ON BOARD BANK SELECT circuitry (Cro- 
memco Standard') Allows up to 512K on liner BLANK PC BOARD W /DATA -$33 
3 Uses 2114 (45ONS) 4K Static Rams 

LOW PROFILE SOCKET SET -$12 
4 ON BOARD SELECTABLE WAIT STATES 
5 Double sided PC Board. with solder mask and SUPPORT IC'S & CAPS -$19.95 
silk screened layout Gold plated contact lingers 
6 All address and data lines fully buffered ASSEMBLED & TESTED -ADD 535 
7 Kit includes ALL parts and sockets 
8 PHANTOM is lumpered to PIN 67 

9 LOW POWER under 1 5 amps TYPICAL from 
the 8 Voll Buss 

10 Blank PC Board can be populated as any 
multiple of 4K 

OUR #1 SELLING 
RAM BOARD! 

32K SS -50 RAM 

$37900 KIT 

For 2MHZ 
Add $10 

Blank PC Board 
$50 

For SWTPC 
6800 - 6809 Buss 

Support IC's 
and Caps 

$19.95 
Complete Socket Set 

$21.00 

Fully Assembled, 
Tested, Burned In 

Add $30 

At Last! An affordable 32K Static RAM with lull 
6809 Capability. 

FEATURES: 
1. Uses proven low power 2114 Static RAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 
3. All parts and sockets included. 

4. Dip Switch address select as a 32K block. 
5. Extended addressing can be disabled. 
6. Works with all existing 6800 SS50 systems. 
7. Fully bypassed. PC Board is double sided, 

plated thru, with silk screen. 

16K STATIC RAM SS -50 BUSS 
PRICE CUT! 

$195 KIT 

119, 
0.11,1 

r ? ' }c- ÿ 
°9 .. 
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FULLY STATIC! 

FOR 2MHZ 
ADD $10 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES' 
Addressable on 16K Boundaries 

2 Uses 2114 Static Ram 
3. Fully Bypassed 
4 Double sided PC Board Solder mask 

and silk screened layout 
5 All Parts and Sockets included 
6 Low Power Under 1 5 Amps Typical 

BLANK PC BOARD -$35 COMPLETE SOCKET SET -$12 
SUPPORT IC'S AND CAPS -$19.95 

011 STEREO! NFw, 
S -100 SOUND COMPUTER BOARD 

At last an S -100 Board that unleashes the full power of two 
unbelievable General I nstrumentsAY3 -8910 NMOS computer 
sound IC's Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC. 
ASSEMBLY LANGUAGE. etc. 
KIT FEATURES: 

TWO GI SOUND COMPUTER IC'S 
FOUR PARALLEL I/O PORTS ON BOARD 
USES ON BOARD AUDIO AMPS OR YOUR STEREO 
ON BOARD PROTO TYPING AREA 
ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 
PC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS. 
EASY QUICK AND FUN TO BUILD WITH FULL INSTRUCT ONS 
USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included 

SOFTWARE: 
SCL' is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP, SCL" also includes routines for Register- Examine- Modify. Memory -Examine -Modify, 
and Play- Memory. SCL" is available on CP /M compatible diskette or 2708 or 2716. Diskette - 

524.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
E000H 

COMPLETE KIT! 

$8495 
(WITH DATA MANUAL) 

BLANK PC 
BOARD W /DATA 

$31 

4K DYNAMIC RAM BLOWOUT! 
SAME AS INTEL 2107B! 

4K RAMS AT AN UNBELIEVABLE 500 EACH!!! 
Prime, new, National Semi., 1979 date coded, full spec. parts. N.S. 
#MM5280 -5N. Same as INTEL 2107B -4, T.I. TMS4060, NEC uPD411, etc. 
We bought a HUGE QTY. from a West Coast Distributor at truly 
DISTRESS PRICES! One of the most popular and reliable RAM's ever 
made. These parts have been used by almost all Major Computer Main 
Frame Mfg. the world over! Arranged as 4K x 1, 270 NS Access Time, 22 
Pin Dip. These units DO NOT use multiplexed addressing, thus making 
REFRESH and other timing very simple. See INTEL MEMORY DESIGN 
HANDBOOK for full application notes. The NAT. SEMI. MEMORY DATA 
BOOK is available at most Radio Shack Stores. Prime units in original 
factory tubes! 

#5280 -5N 4096 BITS x 1 270 NS ACCESS 
p1IN 

,.,t10 a 1es ot1D 8 FOR $4.95 32 FOR $16 
FACTORY CASE (450 PCS) - $180 

Sockets Special: 22 Pin Low Profile (With Purchase of 5280's) 8 FOR $1. 

COMPUTER PARTS SPECIALS 
8035 Intel Single Chip CPU 6.95 
Signetics 2901 4 Bit Slice - 6.95 
AMD 2903 4 Bit Super Slice - 12.50 
AMD 29705 Dual Port RAM - 8.95 
Intel 2716 -1 (350 NS) - 12.95 

74LS175 - .99 
74LS240 - 1.19 
74LS241 - 1.19 
74LS244 - 1.19 
74LS373 - 1.29 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 401565 GARLAND, TEXAS 75040 (214) 271 -3538 

'TRADEMARK OF DIGITAL RESEARCH. 

NEW! G.I. COMPUTER SOUND CHIP 
AY3 -8910. As featured in July. 1979 BYTE, A fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains' 3 Tone Channels. 
Noise Generator . 3 Channels of Amplitude Control 16 bit Envelope Period Control, 2 -8 
Bil Parallel I /O. 3 D to A Converters. plus much ntorei All in one 40 Pin DIP. Super easy 
interface to the S -100 or other busses $11.95 PRICE CUT! 

SPECIAL OFFER: $14.95 each Add $3 for 60 page Data Manual. 

TERMS: Add $1.50 postage. We pay balance. Orders under $15 add 750 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20°/4 P & H. Orders over $50, add 
85$ for insurance. 

WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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What's New? 
SOFTWARE 

CP /M for Heath 
Microcomputers 

Heath H -8 and H -89 All -In -One 
computers can now have the CP /M 
operating system. Three operating 
system modules (BIOS, BDOS, CCP) 
are included with Heath CP /M. Utili- 
ties included are a two -pass 8080 as- 

sembler; a text editor; an 8080 de- 
bugger with traced execution and dis- 
assembly; a file dump; system genera- 
tion and relocation; programs to dis- 
play file sizes and disk usage, set file 
class, assign physical and logical de- 
vices, display system parameters, 
copy files between devices, and con- 
vert internal HEX files into memory 
images. Full source code is provided. 
The Heath CP /M operating system 
comes on 5- and 8 -inch floppy disks 
for S150. For details contact, Heath 
Company, Department 350 -620, 
Benton Harbor MI 49022, (616) 
982 -3210. 
Circle 449 on inquiry card 

Cribbage for the TRS -80 
Cribbage Master plays a strong 

game, pegging its own points in play 
and never missing an opportunity to 
score -especially on points you miss. 
The program shows the order of the 
cards as played for in -play pegging. 
All entries are made by a single key- 
stroke. Cribbage Master is designed 
for the TRS -80 16 K -byte Level II. It is 

available from Manhattan Software, 
POB 35, Pacific Palisades CA 90272, 
(213) 454 -8290, for S 12.95. 
Circle 452 on inquiry card 

Accountant's Software 
DATAWRITE is a CP /M -based 

client -write -up program for accoun- 
tants. It supports floppy- and hard - 
disk drives and incorporates ex- 
panded account -number structures, 
several journal options, and complete 
report- writing capabilities. For details 
on DATAWRITE, contact Dataword 
Inc, 1404 140th PI NE, Bellevue WA 
98007, (206) 643 -2050. 
Circle 450 on inquiry card 

Software for Z80, 
8080, and 8085 Systems 

The ZAPS software system has as- 

semblers and disassemblers for Z80, 
8080, and 8085 systems. An editor, 
loader, and the use of Intel and Zilog- 
Mostek mnemonics are also featured. 
The system requires any Z80 pro- 
cessor with a North Star floppy -disk 
drive, and 48 K bytes of program- 
mable memory. The price is 5 100 
from Conentropy, POB 316, Yonkers 
NY 10704. 
Circle 453 on inquiry card 

Interface CBASIC 
With Assembly - 

Language Programs 
CBASIC, Version 2, incorporates a 

function that allows assembly -lan- 
guage packages to be interfaced with 
CBASIC programs. It permits trace 
outputs to the console when a line - 
printer statement is in effect. It pro- 
vides for 255 characters to be entered 
in response to an input statement. A 
backslash within a data statement is 

treated as a literal character rather 
than a continuation character. 
CBASIC features 14 -digit accuracy for 
business applications, and is im- 
plemented as a compiler. It allows a 

text editor to be used. CBASIC, Ver- 
sion 2, was developed by Compiler 
Systems, POB 145, Sierra Madre CA 
91024, (213) 355 -1063. 
Circle 451 on inquiry card 

6800 Diagnostics 
and Disk Repair 

Technical Systems Consultants Inc 
has a memory- diagnostic and disk -re- 
pair package for the 6800 micropro- 
cessor. The programs run under the 
6800 FLEX operating system. In- 
cluded in the memory diagnostics are 
a Os and I s test, a random pattern 
test, walking bit tests, a dynamic pro 
grammable -memory dropout test, 
and a convergence test. 

The disk -repair portion contains 
utilities that operate on a FLEX -for- 
matted floppy disk. There are three 
diagnostic utilities that report unread- 
able sectors and structural inconsis- 
tencies among files, two utilities for re- 
covering data, a utility to remove bad 
or intermittent sectors from the free 
space, a program to retrieve deleted 
files, a single- sector read /write /modify 
routine, and a copy utility which ig- 
nores CRC (cyclic redundancy check) 
errors. This package is available on 5- 
or 8 -inch floppy disk for 575. Contact 
Technical Systems Consultants Inc, 
POB 2570, 1208 Kent Ave, West 
Lafayette IN 47906, (317) 463 -2502. 
Circle 454 on inquiry card 

Three Versions of 
FORTH for OSI 

Starstruck Software has fig- (FORTH 
Interest Group) compatible FORTH for 
OSI (Ohio Scientific) C8P dual floppy - 
disk -drive systems. A line editor, com- 
mands for the 0S65D operating sys- 

tem, and a record of unused dic- 
tionary space are featured. This ver- 
sion costs S79.95. Contact Back to 
Basic Computer Center, #43 Cross 
Keys Shopping Center, Florissant MO 
63033, (314) 873 -4495. 

OSI -FORTH 2.0 runs under the OS- 

65D3 operating system, and has ac- 
cess to all commands and resources. 
A 6502 assembler and a text editor 
are included. OSI -FORTH 2.0 runs on 
C2, C3, C4, and C8 systems. It is sup- 
plied on 5- or 8 -inch floppy disks, and 
has a suggested price of 579.95. For 
details, contact Technical Products 
Company, POB 12983, University 
Sta, Gainesville FL 32604. 

TEK -AIDS' OS65U fig -FORTH uses 
the OS65U operating system and 
runs coresident with BASIC, allowing 
FORTH modules to be integrated into 
existing programs. OS65U will run on 
OSI 48 K -byte systems with dual disk 
drives or hard -disk and multi -user con- 
figurations. The price for this system is 

$250. Contact the Software Federa- 
tion Inc, 44 University Dr, Arlington 
Hts IL 60004, (312) 259 -1355. 
Circle 455 on inquiry card 

New Games for 
the Apple II 

The Apple now has three new 
high -resolution -graphics games writ- 
ten in machine language: Asteron, 
Star Avenger, and Shooting Gallery. 
They run on the Apple Il under all ver- 
sions of DOS (disk operating system) 
and on the Language System. Each 
game is supplied on a disk and re- 
quires 48 K bytes of memory. Shoot- 
ing Gallery costs $22.50, and the 
others are priced at $27.50. Contact 
Western MicroData Enterprises Ltd, 
POB G33, Postal Station G, Calgary, 
Alberta, T3A 2G1, Canada. 
Circle 456 on inquiry card 
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VISTA........ 
Your Supermarket 
For Add -ons and 
Peripheral Products 

The Vista V80/800/8000 
Family Disk Drive System 

Full compatible with TRS -80, 
Heath/Zenith 
120 Day Warranty 
40 Track Patch at NO CHARGE 

V -80 Single drive system (102K) .... $ 395.00 
V -80 Two drive system (204K) S 770.00 
V -800 Single drive. 852 drive (204K) 5 595.00 
V-800 -2 Double dirve. B52drives (408K) $1175.00 
V -8000 Single drive. B92 drive (408K) 5 775.00 
V- 8000.2 Double drive B92 drives (816K) $1450.00 

Vista 
V -300 Daisy 
Wheel Printer 
Letter Quality 

Print Wheel - Industry standard 96- character Daisy 
Wheel (Including the extended -life dual plastic wheels) 
Printable columns (136) 
Proportional, bi- directional printing 
Interface - Industry standard parallel (RS232 -C 
optional) 
Service - Prompt maintenance /service agreements 
available nationwide 
Warranty - 90 days parts and labor, one year parts only 

V- 300 -25 $1895.00 
V- 300 -45 $2195.00 
Tractor Option S 300 on 

Vista V -100 Printer $745.00 
9 x 7 dot matrix 
125 cps bi- directional print speed 
136 column 
Industrial quality 

The Vista Model lI 
Totally Compatible with the TRS -80' 

Model II 

Provides one, two or three drives 
Adds up to 1.5 million bytes of on -line 
storage 
120 day warranty 
Does everthing Radio Shack's 
expansion system will do... for less! 

Single drive (non -expandable) .... S 900.00 
Single drive expansion system .... 51000.00 
Two drive expansion system 51550.00 
Three drive expansion system $2100.00 
Additional drives alone 5 525.00 

Vista Music Machine 9 
NEW! Uses latest State of the Art 
LSI Technology 
Requires only one slot for 9 voices! 
Uses three AY3- 6910's to produce 9 voices 
Plays music generated by the ALF 
board 
APPLE II" compatible 
ALF" software reauired 

Price: 

$129.95 

N 
t: 

k 

MPI B51 40 Track, Double 
Density 204K $275.00 

MPI B52 'Dual Head, Double 
Density 408K $375.00 

Siemens FDD 100 -5 40 Track Double 
Density 204K $275.00 

Siemens FDD 100 -8 8" Single 
Sided Drive $448.00 

Shugart 801R Single Sided Drive $448.00 

Other Products 
1. 16K RAM upgrt,de kits $ 49.95 
2. NEW DOS 80 $149.00 
3. LNW 80 (computer board) $ 86.95 
4. LNW expansion board $ 66.95 
5. H.C. Pennington books: 
TRS -80 DISK AND OTHER MYSTERIES $ 18.95 
MICROSOFT BASIC DECODER AND 
OTHER MYSTERIES - $ 27.95 

The Vista V -200 for Exidy 
Completely packaged system, tested and 
ready to plug in 
Includes: power supply, two 40 track drives. 
case. double density controllers, and all cabling 
and total CP /M" documentation. 
Storage capacity from 400K to 1.2 meg. 
System software -VISTA CP /M Disk Operating 
System and BASIC -E Compiler recorded on 
519" diskettes Price: Starting as low as 

$1199.00 

S -100 version as low as 

5699.00 

The Vista V -1000 Floppy Disk Drive 
Subsystem 

Deluxe chassis with internal slide allows 
easy access for drive positioning 
and mounting. 
Built to mechanically and electrically 
accomodate single sided drives, double 
sided drives - including, the most popular 
8 -inch Winchester and Shugart floppy 
disk drives,. and 8 -inch streaming tape 
cartridge units. 

Storage capacity from 0.5 to 40 megabytes 
Industrial quality cabinet with die cast 
front bezel 
Meets all UL and OSHA standards 
Additional Savings! Front and rear retma 
rail mounts provided at no extra charge 
(no external slides) 
Desk or rack mountable 
Features modular construction with 
removable sub -assembly that allows easy 
cabinet positioning and mounting 
Drives pull out for easy service and 
maintenance 

Cabinet $ 395.00 
Cabinet with (2) single sided drives $1595.00 
(Includes power supply and cable) 
Cabinet with (2) double sided drives $2295 00 
(Includes power supply and cable) 

The Vista Computer Company 
1317 E. Edinger Avenue, Santa Ana, California 92705,(714)953 -0523 

CALL TOLL -FREE 800 -854 -8017 
'TRS -80 is a registered trademark of Radio Shack, a Tandy Corporation 
"Apple Is a registered trademark of Apple Computer Co. 

CP /M is a registered trademark of Digital Research 
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253436 2 N 253437 
253138 
2143439 

TRANSISTORS 2H3440 2N3lll 

756085 6 80 
20658 2.81 

652 307 
24681 3.40 

682 411 
25 683 5 23 
75684 015 
25586 7 05 
15686 7 86 
25667 8 46 
20688 9 88 
1 659 11 BO 

25090 12.71 
214691 12 30 
25892 19.80 
25697 .60 
25699 80 
25703 4.62 
25706 1 80 
257064 215 
257085 2 73 

25708 60 
25711 45 
257118 80 
15718 87 
257185 53 
251205 220 
25236 322 
25)40 338 

814 1 33 
25 869Á 68 
25910 2.66 
25914 180 
25915 1 40 
25918 1.73 
15915 BD 

25929 42 
25930 .12 
259305 2 20 
25966 1 81 

75998 6.69 
251132 .40 
2511325 3.63 
251696 1.76 
251696 245 
251697 3.37 
251590 100 
261699 9.34 
261613 .46 
261711 .46 
251942 4.26 
2915424 433 
391043 440 
2518434 4 47 
251844 477 
2618444 484 
261845 6.65 
2618464 683 
2511146 6 47 
2518494 9.64 
251047 741 
3515474 7.44 
261044 001 
2519494 8.0B 
261049 9.62 
2515494 9.59 
2518604 11.01 
2518504 11 09 
261890 9.04 
251893 45 
251990 392 
2n1991 7.36 
252050 6 03 
2520804 .28 
252102 1.60 
252150 1 60 
252193 .76 
252210 6B 
2M2218. 60 
252219 56 
2522194 .68 
252221 40 
2522214 .42 
252222 40 
2522234 42 
252223 4.25 
2522234 4.62 
252270 1.32 
252297 2.00 
252322 229 
292323 2.80 
252324 3.62 
252326 5.13 
252320 0.56 
252327 916 
262328 1012 
252329 13.33 
252368 1.74 
252389 42 
2523694 46 

252406 286 
252463 39 
1524634 62 
752475 60 
252476 60 
252480 3.69 
1524804 3 88 
292481 73 

252483 39 
252484 46 
252501 8 78 

252540 
252573 
252574 
252575 
252570 
252577 
262678 
262679 
252604 
252800 
252600 
252639 
252640 
252641 
252642 
2142643 
252644 
252646 
252447 .95 
252652 3.05 
2520624 4.79 
252687 2.67 
252690 3 33 
252099 7.04 
252690 006 
252)13 16 

252720 4.62 
252722 3.99 
252723 4.12 
252723 4.12 
2X2785 356 
2X2800 6.05 
252857 1. B0 

292094 319 
242095 286 
252096 4.12 
252097 2.46 
292903 8.85 
2529034 4.62 
252904 58 
292904* .58 
2142905 68 
2529054 68 
2142906 26 
2529064 39 
252907 36 
2529074 39 
292913 3.33 
252914 3.72 
252915 1054 
2142915 5.59 
252917 488 
2142918 5.32 
252919 5 59 
252920 5.99 
252924 30 
252925 30 
252944 32 
252945 .06 
262946 4 69 
252947 20.91 
252959 4.72 
253009 299 
253011 168 
253012 2.73 
253013 1.08 
263014 200 
253019 76 
253020 6.06 
253043 4000 
253044 34.00 
253046 20.00 
263048 37.00 
253047 3100 
253048 2800 
253053 45 
2530534 1.73 
253054 90 
2530544 109 
253055 1.10 
2530554 1.9B 
253073 1.40 
2X3114 9.11 
253133 7.62 
2X3136 7.91 
253137 302 
253227 4 32 
253244 23.87 
253245 23.67 
253249 7.58 
253250 70 
2532504 00 
263261 70 
2532614 .75 
2143252 2.06 
253253 2.40 
253297 6510 
263299 1.30 
253300 1.66 
253301 1 30 
253202 1.70 
253303 21.50 
253307 18.70 
253306 14.20 
263330 120 
253376 19 00 
253390 26 
2533914 26 
253414 .22 
2X3416 25 
253425 4 50 

1 BO 

1 90 
200 
1.40 
1 30 
1 40 

253442 2.10 
7.79 253444 18 20 
6.61 253446 5.B0 
6.66 253146 6 30 
7.99 I 253047 7.00 
6.48 263448 7.90 

1009 253467 3.70 
10.66 I 253460 3 B0 

12.45 253485 0.20 
1.68 12634864 8.80 
.80 1263480 9.80 

1.80 2N3488Á;0.60 
3.33 253494 4.80 
3.19 253495 19.30 
2.93 
3.99 
3.72 
3.33 

253793 25 

253796 490 
253797 490 
253796 5 00 
153799 5 40 
2538011 012 
253607 12 
253808 5 50 
253809 6 90 
25310 8.12 
2538611 8.70 
2538114 13.60 
253012 27.40 
253013 27.40 
253814 29.40 
253815 31.00 
253819 35.50 
2539154 43.10 
253017 4110 
2X3917438.10 

PREMIUM 
QUALITY 

313496 15 70 

253497 20.40 
253498 9.40 
253499 10.60 
253500 18.00 
253501 17.90 
253506 17.70 
253607 20.00 
253508 8130 
253509 8.60 
253510 1.90 
253511 250 
253516 3.70 
253553 100 
253563 16 

2143564 16 
253685 .20 
253568 .26 
253587 .20 
253588 .30 
253589 .20 
253583 180 
253564 2.40 
253505 2.60 
253032 24.00 
153634 2502 
253635 21 96 
253635 24 20 
253637 21.80 
253638 .26 
2536385 26 
253640 .26 
253642 .20 
253643 .36 
2143646 25 
253647 170 
253648 4.30 
253668 5.00 
253669 500 
253670 1020 
253877 3 80 
253687 2.10 
253693 19 

253894 .19 
253700 2.10 
253702 .20 
293703 .20 
253704 .20 
253706 20 
253)05 20 
253707 It 
253708 19 
2143709 19 
253710 19 
2143711 19 
253712 3.90 
253713 150 
253714 1.90 
253715 1.80 
253710 1 90 
263719 710 
253720 9.80 
253721 20 
253724 90 
253725 196 
2537264 1.89 
253728 999 
253727 6.30 
253731 360 
253734 128 
253736 6<6 
253738 7.00 
253737 700 
253739 220 
253739 270 
253740 2.20 
253741 2.00 
253742 19.80 
253743 19 80 
253762 8.05 
293783 18.60 
253754 806 
253765 16.60 
253766 2 00 
253707 230 
253771 2.40 
253772 2.60 
263773 3.00 
253709 1.00 
253790 1.80 
253791 1.70 
2143792 1.80 

253819 40 
253821 1.60 
253022 1.65 
253823 1.06 
253024 120 
253825 23 
253827 .19 
253839 22.30 
253839 2 26 
253843 60 
253869 25 
253860 20 
253066 1.54 

2630684 2.00 
253882 100 
263888 1.90 
253670 1100 
253071 1130 
263872 8.00 
253873 10.10 
2530774 16 
253895 6.40 
253897 0.60 
253898 1132 
253899 10.20 
253903 30 
253904 .19 
253905 .20 
253906 20 
253909 1.33 
253928 20.40 
253927 21 BO 

253933 1.60 
253944 3 90 
253947 360 
253940 2.70 
253960 39.10 
253967 2.66 
253969 1.90 
253960 6.80 
253902 61 

253983 .67 
253964 68 
253956 OB 

253956 3.20 
253970 1.30 
253971 1.20 
253972 1.20 
253900 4 20 
253993 2.80 
253984 290 
2144013 2 70 
254014 280 
264015 1012 
264018 11.31 
254030 .09 
2144031 76 
254032 .111 

254033 1.40 
254035 85 
254037 60 
254060 19 
2640110 20 
264051 .19 
254062 19 

264072 2.30 
254091 1.14 
254092 1.07 
254093 1.06 
2144117 2.30 
2541174 1.60 
254118 1.90 
2541184 1.60 
254119 1.80 
2541194 1.50 
254123 19 
264124 .19 
2141126 .20 
254126 .26 
264141 .20 
254142 .20 
254143 .20 
254187 6.35 
254108 5.44 
254109 8.70 
254157 6 36 
4168 844 
254199 8.70 
254170 0.00 
254171 7.10 
25172 7.60 
254173 8.60 

2X6174 10 30 

2X4183 630 
254184 535 
254186 6 80 
2X1188 5 80 
254187 7.10 
25188 7 55 
254189 9.50 
254190 10.30 
251199 68.20 
254200 96.20 
254201 118.40 
254202 162 60 
254203 17020 
2141204 208.00 
254208 190 
254209 4.80 
254212 210 
254213 250 
254214 2.90 
254216 300 
254218 5.00 
254217 5.70 
254218 8.30 
264219 1240 
254220 1.40 
2542204 1.50 
254221 1.60 
2542214 104 
254222 1.60 
2542224 1.04 
2144223 1.55 
254224 1.60 
254220 .40 
2542314 160 
2542324 190 
2542334 2 36 
.254331 50 
254235 1 65 

21448665 1.94 

254859 1 81 

254860 1 61 

25860* 190 
254881 1 90 
254870 54 
254871 54 
254478 586 
254590 2 05 
254895 300 
254896 3 60 
254897 4 60 
154858 1 10 

254899 208 
154900 2 30 
254901 220 
254902 3 10 

254903 3 40 
254904 2.50 
254905 3 20 
00908 3 60 
254912 1 88 
254913 1 48 
254914 2 00 
254916 2.38 
254918 80 
254919 90 
254920 .87 
2144921 87 
254922 1.00 
254923 1.14 
254924 3.10 
254926 3.80 
2144926 470 
2144927 6.10 
254920 6.20 
2744929 7.62 
254030 6.92 
254931 10.10 

254236 I BO 

254237 1.36 
254238 1.50 
254239 1430 
254240 2.60 
254248 .25 
254249 .20 
251250 .25 
254255 20 
254258 .35 
251260 19.80 
254261 2120 
254254 .56 
254265 .72 
254289 .20 
254339 1.14 
3N340 1 30 
254341 150 
254342 78 
254347 1 66 
2144348 2.10 
254351 250 
2114362 110 
254366 30 
254158 3.00 
254360 67 
254391 1.14 
254382 1.14 
264393 1.28 
254356 1.30 
2N1398 440 
254399 690 
254400 20 
254401 20 
254402 20 
254403 .20 
254404 13.20 
254406 14.30 
254400 1750 
254407 20.35 
254409 .31 
254410 .36 
254410 1.48 
254410. 154 
254425 .46 
254427 1.60 
254428 270 
254440 23.25 
254441 207 
254442 2 23 
254444 4.77 
254449 008 
254453 3.72 
254851 1.31 
254452 1.31 
254863 2.07 
25.854 6 70 
254855 6.16 
214.856 133 
254456A 1.44 
254867 1.33 
2544675 1.40 
254858 1.30 

254937 11 80 
254938 402 
254939 3 64 
254940 22.00 
254941 24.30 
251912 21 70 
254945 1.16 
254949 3.07 
25.957 5 31 

254968 3.76 
254959 300 
2N0953 1 10 
254984 1.60 
2N987 75 
254988 1.20 
254989 1.80 
254991 75 
25.993 1 BO 

254994 30 
255016 24.40 
256022 1.40 
255033 1 46 
2X5032 3 19 

255035 4.50 
255039 3 90 
255050 3 46 
255061 4.46 

255052 96 
255068 4 33 
255059 3.48 

255060 55 
255061 80 
256062 69 
255063 73 
255064 84 
256067 1 68 
256088 1.79 
255089 1.98 
255070 24.40 
25ú071 27.50 
256088 19 
255087 19 

2560011 19 

256089 19 

256090 18 30 
255106 2.60 
156100 4.B0 
256109 40 
255131 25 
255132 20 
255133 20 
255134 .26 
255135 20 
255148 28.10 
255150 480 
256161 16.04 
256152 23.71 
256154 3.90 
255186 4.16 
255166 6.50 
256167 720 
256180 4.31 
255169 4.74 

2145170 6.90 
255171 7 74 

255172 .20 
256179 1.40 
255190 64 
255191 90 
256192 106 
256193 66 
256184 98 
256196 110 
255198 585 
256208 70 
255209 27 
256210 29 
255219 19 

255220 20 
255221 20 
256222 38 
255223 19 

256224 .32 

255225 .20 
256228 20 
25522) 19 

255228 37 
255229 62 
256230 6.39 
255231 8 45 
255232 35 
2552325 26 
255241 17 02 
255246 72 

256266 480 
255266 00 
256267 3.80 
256268 380 
2146269 160 
256270 4.10 
256271 4490 
256294 .70 

255298 .70 
255301 307 
255302 148 
256303 3.86 
255306 .40 

256308 40 
256309 .60 

256320 07 
256321 .76 
256322 .90 

256323 B1 

256338 3.80 
255337 430 
266338 1.60 
255339 5 t0 
265344 10.40 
256346 12.60 
256340 22.70 
255347 25.70 
255348 26 70 
255349 3290 
256354 40 
256366 40 
255358 2.21 
255359 2.16 
255360 2.16 
255361 2.02 
256362 2.16 
255363 216 
256364 2.70 
256365 60 
256367 60 
255368 26 
255389 30 
256397 I 66 
255398 1 60 
256400 33 

2145401 36 
255415 184 
255416 2 49 
255415 30 
255419 30 
266420 40 
256427 4 36 
255428 4 60 
256429 476 
256130 1.96 
266431 4.44 
2146441 0.27 
256442 9.93 
265443 1241 
256444 076 
256446 10.41 
255444 1229 

26 2X6447 

256448 25 
255449 .25 
256460 26 
266451 25 
266463 B 10 
25645) 46 
255468 45 
256459 63 
255450 88 
255451 82 
255482 88 
255453 1.00 
256454 1 k 
255456 1.80 
255484 66 
255485 57 
255495 67 
256490 70 
255560 27 
255551 27 
255655 1 07 
256635 1480 
256535 18.00 
255837 20.60 
255038 70 
255539 63 
255640 70 
256641 1220 
255642 11.60 
2X6643 2000 
256546 18.40 
255846 27 60 
255653 67 
2 X6654 63 
255560 82 
266889 76 
255870 82 
256671 10.60 
256572 12.60 
255769 24 
2145770 23 
255772 24 
256777 90 
255778 90 
255791 1.55 
255782 150 
265763 1.50 
255764 1.60 
256795 1.35 
255786 1.35 
2146017 40 
265022 60 
255924 25 
255527 30 
256528 40 
2568264 40 
355830 27 
255531 27 
265835 3.06 
256536 4 80 
255837 6 40 
255541 1390 
255842 11.60 
255047 18 60 
255848 20.80 
255549 27.60 
255862 75.50 
2551375 1.35 
256676 1 47 
256877 1.35 
265875 1 65 
256941 30 60 
255944 12.30 
255945 15 30 
255946 19 30 

255947 1230 
255961 19 
256974 2.71 
255975 3 05 
255978 3 60 
256977 2.48 
256976 2 80 
255979 3 30 
255900 340 
265981 390 
265982 70 
255963 2.60 
255584 2.90 
256985 3.80 
2569136 3.70 
3515987 4 10 
255998 4.50 
255959 3 60 

255990 190 
255991 4.30 
255004 .70 
256014 .70 
255027 60 
256028 .60 
256029 8.94 
250030 710 
256031 840 
250032 24.00 
258033 2700 
256034 1.20 
2140035 1.30 
255036 1.40 
256037 102 
256038 1.10 
250039 1.30 
255040 2 B 
258041 300 
255042 3.30 
268043 2.50 
268044 2.70 
255046 100 
258048 2.30 
258060 230 
250051 280 
2140052 290 
266053 1.60 
256054 1.80 
265055 1.60 
256058 1.65 
256057 1.90 
258058 2.10 
256069 2.50 
256005 91 
255005 1.00 
258070 1.16 
258071 1.25 
255072 111 
255073 1.35 
256074 208 
256075 251 
256075 19 
256077 3.98 
258075 5.44 
250000 12.30 
256061 1180 
256082 16.50 
256064 2500 
256094 14.70 
256096 16.00 
256096 21.00 
2148097 23.00 
2146099 87 
256103 1.10 
258107 87 
256109 .84 
255111 84 
256118 161 
258117 2.86 
256118 120 
250121 .90 
256122 50 
256123 156 
256124 50 
256125 90 
258126 1.06 
256129 123 
256130 1.36 
255131 1.61 
2X6132 1.26 
258133 1 41 
258134 1.54 
258136 29.10 
256145 6.90 
258145 7.80 
256147 9.30 
256151 2 85 
250152 193 
256153 4.70 
2N6154 287 
258155 3.87 
258158 65 
258157 483 
250158 570 
255159 7 30 
255150 7.10 
256161 8.42 
256162 10.40 
256163 880 
255154 10.10 
255185 12.10 
250100 5400 
256157 6.35 
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* 1 O% * 
DISCOUNT 

COUPON 

.7 

Bring thisl'OI-PIIN into one of our stores or 

mail to our Mail Order address shown below 

and receive a I 0% MISCOUNT 
on purchases from this page of $50.00 or more. 

Oiler EXPIRES 11686 :April :111. 111ií 1 

NAME 

ADDRESS 

CITO STATE 

ZIP PHONE NO 

Coupons a00epted only with lull name and address 1111ed m 

111111 
111 111111111 111111171 

I TRW I11111111 

2N6168 6.60 
250109 7.30 
258170 8.80 
258171 6.46 
255172 7.80 
250173 10.20 
256174 12.10 
258155 3680 
255187 40 60 
256188 44.60 
258159 63.00 
258190 12.90 
256191 1900 
256192 16 90 

256193 11 70 
256211 2.48 
256212 298 
256213 340 
256220 60 
256226 1 69 
256227 188 
2146225 2.19 
256229 2.98 
258230 3.66 
256231 .38 
256233 7.66 
2N6234 7.86 
258236 5.14 
258236 .94 
258235 0.14 
256236 90 
258237 1.00 
255238 103 
258239 1.18 
256240 1.51 
256241 2 74 
258249 7 30 
258260 565 
256251 8 78 

258266 2 80 
256260 10. 70 
256267 2.60 
256274 21.70 
256276 2600 
256276 31.00 
158277 48.00 
255282 90 
256283 6 30 
256384 690 
256286 590 
256285 8.30 
25825) 890 
2N82BB .72 

256290 72 
256292 78 
256291 2.30 
2148296 2.60 
256296 2.60 
258297 2 90 
258298 170 
256299 2 90 
256300 2.20 
258301 2.40 
258303 9.B0 
258304 2.10 
258306 100 
256305 3.B0 
256307 1.80 
256308 500 
255312 1.80 
256313 1130 

250314 2.30 
266316 1.70 
266318 190 
258317 210 
2X6315 216 
259320 3.20 
256327 350 
255328 4.10 
250329 150 
256330 4.00 
255331 4.40 
259335 550 
258339 9.90 
2X8340 1260 
256341 20.90 
2116342 1.60 
2563424 2.06 
256343 210 
2563434 2.40 
256344 2 90 
256346 5.60 
2583464 6.20 
256345 1.90 
2563484 2.20 
256347 2.26 
2583475 2.80 
256348 3.00 
2583485 3.60 
258349 650 
2563495 0 60 
258354 5 40 
2513388 38 50 
258370 38.60 
256377 22.70 
250378 30.80 

CAPACITORS CAPACITORS CAPACITORS 
ALUMINUM 

ELECTROLYTIC 

4,36.4. 

MIO lOV 164 250 360 60V 
1 12 .13 14 IS .16 
6 13 .14 .17 20 24 

10 .14 .16 .15 .22 26 
22 .16 18 .21 23 28 
33 .16 .17 .22 .21 30 
47 .17 .15 24 26 32 

100 .16 .20 26 30 35 
220 23 26 26 .40 50 
730 .30 .33 .40 86 55 
470 .36 .40 46 .54 .50 

1000 _ _ _ - 86 54 1.20 

50V CERAMIC DISC -81.00 Per Pack 
9 /pkg 
9 /pkg 
9 /peg 
9 /peg 
9 /peg 
8 /peg 
0/550 
8 /peg 
8 /peg 
7 /peg 

601 7 /pkg 300p1 9 /pkg 0017ndd 
1501 7 /pkp 370p1 9 /pkg 005m14 
2501 7 /pkg 39001 9 /peg 01m10 
2701 7/00 7001 8 /peg Ol6mld 
4201 7/plag 56001 e /55g 02m1d 
6801 7 /pkg 6800 &pkg 0220fE 

10001 9 /pkg 001,a1á 8 /pkg Olmld 
15001 9 /pkg 0ol5mld 7 /55g 039m1d 
22001 9 /pkg 0022m1á 7 /pkg 047410 
27001 9 /pkg 003010 0/559 lmld 

ELNA DIPPED TANTALUM 
RAF V 8 I.6 36 40 10.0 26 45 

1 35 33 22 20 33 10.0 35 90 
16 36 33 2.2 36 40 15.0 20 45 
22 35 33 3.3 35 42 160 O6 132 
33 35 33 4.7 35 45 220 15 45 
.47 36 33 6.6 Id 40 330 20 132 
88 36 33 8.8 35 46 47.0 20 153 

15 36 13 100 16 42 680 16 162 

ANCRCINA 
STORES 00 NOT ACCEPT MAIL ORDERS 

MAIL ORDER 
P.O. BOX2208Y CULVER CITY. CA 90230 

PHONE ORDERS (213) 641 -4064 

0 mmum Order SID 00 AMI 570010 cmo postage area NNeng Mayo Charge 

041E VIL welcomed Please mclude vow charge card number 00,645 number aM 
ran dm Some ntms a,e 1u601 lo pm sale Nei 090401,58 for 1pa 

5 m, prone m e van ham Mnl Orbr p,mq We reserve Pe'NIA l8 subsarure 

manufaoure 

ATLANTA 
3330 Piedmont Rd. N.E. 

Atlanta, GA 30305 
(404) 261-7100 

ZENER DIODES 
500 mW - 5% 

V Price 
1552055 18 22 
1552478 17 22 
1552480 18 22 
1562490 19 22 
1552508 2D 22 
1.52516 22 22 
1552529 24 22 
1552538 25 22 
1552505 27 22 
1552668 28 22 

V Poc 
1562568 30 22 
1562575 33 22 

1552580 38 22 
1562598 39 22 
11451605 43 22 
1553618 47 23 
11462920 51 22 
1562635 56 22 
1552648 60 22 
1552655 62 22 

V Price 
1552688 66 .22 
; 562878 75 .22 

146 238 2.7 22 
156 245 28 22 
156 268 3.0 .22 
155 266 3.3 .22 
155 278 26 .22 
1552288 3.9 22 
1552290 4.3 22 
1552308 4.7 .22 
155 315 5.1 22 
1552328 56 22 
155 335 60 22 
1552345 62 22 

V Price 
1662358 84 .22 
11552366 7.6 22 
1552379 4.2 .22 
1552386 0.7 .22 
1552398 9.1 .22 
1562409 10 .22 
1552416 11 .22 
1562420 12 .22 
1552435 13 .22 
1552445 14 22 
1552459 15 22 

PLESSEY POLYESTER (MINI -BOX) 
MF V 6 

.001 1000 .14 

.0012 1000 .14 

.0016 1000 .14 

.0014 1000 .14 

.0022 1000 .14 
0027 1000 .14 
.0033 1000 .14 
.0039 630 .14 
.0047 630 .14 
.0054 630 14 
wee 630 14 
0052 630 14 

.01 630 14 

.012 530 14 

516 400 15 

518 400 16 
022 400 IS 
.027 400 16 
023 260 .16 
.039 260 IS 
.047 250 .16 
054 260 16 
054 260 .16 
062 250 17 

100 17 

12 IGO 18 

.16 100 20 
It 100 21 
22 100 23 
27 100 .26 
33 100 .30 
19 100 .33 
.47 100 36 
66 100 44 
89 100 47 
02 100 .54 

0 100 60 

256379 
256383 
256384 
256385 

44 70 
2.10 
236 
2.64 

2146504 
256505 
256508 
256607 

2 B0 

3 60 
90 

5 40 
256386 1.06 256508 690 
256357 1.17 256509 10 30 

256388 1.26 256616 82 

2X6394 1.80 256618 5Ì 
256395 1.82 25651) 97 

256396 1.90 256518 BG 

258397 160 256619 96 

256398 4.10 256520 1 01 

256399 5.70 255530 1 16 

256400 220 256531 1 35 
258401 2.40 256532 1 so 
256402 2.60 258533 1 BO 

256403 140 256642 3 20 
250304 5.20 256543 4 30 

255405 0.60 256644 640 
255420 1.80 256516 55o 
255403 3.40 2146546 ) 8o 
255304 520 258547 B 40 
255420 1.60 256548 1 16 

256421 2.30 250649 I 04 
256422 2.35 258551 95 

255423 2.40 256552 1 00 
256424 2.20 256563 1.10 
255425 2 60 256554 1.00 
255426 83 256556 1.08 
258427 .61 256568 1.17 
255428 78 256567 1.03 
2554284 1.00 2X8668 1.13 
256429 .78 258559 1.33 
2554294 1.00 2148589 1.12 
255430 2 80 256691 1.13 
250431 2 B0 255592 1.26 
255432 2.80 256693 1 40 
255433 2 80 256603 13.60 
255436 990 258604 13.60 
255437 15 00 55809 4.60 
256430 20.40 256646 2.20 
255439 58 00 256649 2.60 
256480 1 11 256660 1 50 
250457 1.20 256657 1.60 
256488 1 29 256668 1 BO 

255459 1 11 256871 6 00 
255490 1 20 2566)2 85D 
255491 129 258873 750 
255497 2 79 258674 250 
250.9 340 256676 900 
255499 490 3583 1 BO 

250601 18.00 3584 1 80 

255503 2310 3586 3 00 

© PLESSEY 
SASIPLE 

SERIES 160 
MINIBOO 

METALLIZED 
POLYESTER 
CAPACITORS 

$26.00 
1M MI ,S11.1710 CAPACI1OPS 

11. pi, ER11, SIP VItlit 

ZENER DIODES 
1 WATT - 5% 

V Pric 
151720 3 3 44 
1517295 3.5 50 
1547305 3.9 40 
1547314 l.3 40 
1547325 4 7 .44 
154733A 51 40 

51734Á 58 44 
1547355 82 .44 
1547365 68 40 
1547324 75 40 
1517385 B 2 .40 
1547395 91 40 
1517405 10 !0 
154741A II 40 
1547425 12 40 
1547435 13 40 
1N47444 15 40 

V Pric 
1547465 16 40 
15474bÁ 16 40 
1547474 20 40 
1X47444 22 40 
1N17495 24 40 

547505 27 40 
1547615 30 40 
150525 33 40 
1517635 36 40 
1547545 39 40 
1547555 43 40 
150565 7 40 
150575 61 10 

15050 55 00 

1N47595 62 10 

1547604 66 40 
150615 75 57 

VISIT A STORE NEAR YOU TODAY We 31054 e 15100 5510011/9 of Technical Books. Discrete Co 01/011 outs. Inleg 0í0d Cil[PPS. Test Equipment and Electronic Supplies. 

CULVER CITY 
11080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390-3595 

HOUSTON 
2649 Richmond 

Houston, TX 77098 
(713) 529 -3489 

PORTLAND 
1125 N.E. 82nd Ave. 
Portland, OR 97220 

(503) 254-5541 

SANTA ANA 
1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(714) 547-8424 

SUNNYVALE 
1054 E. El Camino Real 
Sunnyvale, CA 94087 

(408) 243-4121 

TUCSON 
4518 E. Broadway 
Tucson, AZ 8571 1 

(802) 881 -2348 

370 BYTE April 1981 



Low Profile - TIN 
1.24 25up 50up 100up 

A82T-TI 
A142TTI 

6 17 

.20 
S 16 

19 
5 15 S 1 

IS 17 
A162Tn 32 21 20 19 
41121.71 29 28 27 26 
A202T-T1 
422Z1-TI 

.33 
36 

32 
35 

31 

34 
30 
33 

t2421TI 37 36 
] 421321,1 

4027-TI 46 
42 
45 

35 

44 

34 

0 
43 

Standard Solderteil - TIN 

MT 
4T 

4167 
41111 

422T 
4.281 
4361 
4361 
MOT 

6 
1.24 2$up 

30 6 

36 
38 
44 
72 
52 
78 
53 

I Oa 1 

50up 
29 9 

35 
31 
43 
11 

51 
77 
82 
07 

100up 
28 9 .27 
34 33 
36 35 
42 41 
70 69 
50 49 
76 75 
at 80 

IN 105 

Standard Soldartail-Gold 
1.24 2644 ó0up 10044 

MG 
6146 

S 36 
.55 

S 37 
54 

5 36 
53 

S 35 
.52 

4166 
6226 

83 
69 

02 
04 

61 
67 

60 
66 

622G 
624G 

6I 
91 

.SO 
90 

.19 
89 

75 
SS 

425G 101 1.00 99 95 
4366 
4404 

III 
155 

140 
154 

1.39 
153 

1 35 
I52 

SOCKETS 
WIRE 
WRAP 

colo ii.l Level 3 
1.24 25up 50up 100up 

taws s .55 S .54 S .53 S 52 
41OWG 69 .68 .67 66 
614WG .71 .70 69 .65 
6I6WG .73 .72 .71 .70 
A111W6 1.01 1.00 99 98 
420 W G 1.23 1.22 1.21 I.20 
622W6 1.36 1.34 1 33 1.32 
424W4 1.43 142 141 140 
A28 WG 1 83 1.52 1.51 I 8 
636 W G 1.96 1.94 1.93 1.92 
A40wG 243 242 241 240 

Wire Wrap - TIN 
1.24 25up 50up 100up 

41WT-TI s 41 S 40 S 39 S 38 
14WT-TI 59 56 57 56 
416W7-TI .63 .62 61 60 
A1SWT-TI 67 .66 65 64 
620W741 at .90 .89 88 
4221/1/7.71 .96 .96 97 .96 
424 W r TI 1.09 1.08 1.07 106 
1125 W TTI 1.39 1.38 1.3 7 1.36 
436 W T. T I 1.63 112 1.81 1.80 
A4014/7-11 189 188 1 87 1.86 

* MICROPROCESSOR CRYSTALS * 
PaEO rxFO rMÑO 

IMNr1 CASE PM 1MNr1 C51 PN 4 PMCE 
IM NC33 CyIA If SO 1.1147 12I1 CM 811 00 116.00 NCII 61158 14 /5 
11437 NM COIA 850 501 NCII Cn6 BOO 1100 14011 Cflu 475 
7114 11073 0924 1I5 5061 NCII MO 100 11132 14011 GYM 475 
I ISIS 11837 092/ 125 5.1143 NM CMC 100 II MN ACM 0970. 4]5 
3nu 11871 01311 4OD 400 MCII C711 400 7000 11611 41324 125 
3.621 MG3 0930 404 4144 11611 MC 100 13I11 11411 07231 521 
4M NCII MA 400 100 MCII CMG 100 1100 M211 CUM 115 
4431 11010 2110 1100 1000 11611 61124 475 1700 MCII 61338 115 
455 NC11 2145 It I431111 11C11 07144 475 10000 OCIO 671004 1.11 

FIBER OPTICS from MOTOROLA 

The Link Kit 
Only.... 

$99.00 

KIT x 
MFOLO1 

provides an optical link capable of 
x milting data at NRZ rete to 20 rob /s 

allows familiarity with fiber optics 
®ty while experimenting with 

actual circuits a systems 

1111 4. equations and examples 

illustrates general applications 
of fiber optics 

has basic design 

Flasher 
LED 

Red LED and 
FRL -4403 

Flasher IC Chip ONLY 
in One Package 

ea. 

74LS... Series 
741500N S 21 
7415033 .23 
7415040 .26 
741508N .27 
74LS1ON .24 
74LSI1N 11 
7415203 .24 
7415223 .34 
7415263 .39 
741S273 .29 
7415323 .34 
7415373 .36 
74L540N .34 
7415420 45 
741.573N .38 
741.57414 54 
74L5865 45 
74L090N 44 
7415930 42 
74151095 .52 
7415112N .42 
74151235 
74151253 
74151263 
74151323 
74101363 
74151383 
74151393 
741.51453 
74151513 
74151523 
74101533 
74157609 
741516IN 
74101626 
74151633 
74151643 
74151 70N 
741017414 
74101750 
74151815 
741S790N 
7433191N 
74101933 
74151943 
74101950 
741522171 
741524071 
7415241N 
74152433 
74102440 
74152455 
74152513 
741S253N 
74152573 
74L5258N 
741.5260N 
74152663 
741.5273N 
74152993 
74153650 
74103660 
74103673 
7415373N 
74153743 
74153773 
7415381N 
741049074 

VOLTAGE REGULATORS 
LM300H 5 .70 
LM300N 1.95 
LM304H 95 
LM305H 75 
LM309H 1.45 
1543091( 1.25 
1M317H 1.70 
LM317-TO220 1.60 
LM317K 2.45 
LM320.5K 2.20 
LM3205K 2.20 
1M320.8K 2.20 
LM320-I2K 2.20 
LM320-1511 2.20 
151320.18K 2.20 
LM320.24K 2.20 
LM323K 4.70 
LM340-5K 1.35 
LM340411( 1.35 
1M340.8K 1.35 

LM34012K 1.35 
LM340-156 1.35 
LM340.181( 1.35 
LM340.24K 1.36 
LM3SOK 5.40 
1M353.5 7.50 
LM353-8 7.50 
LM353-12 750 
LM353.1 5 7.50 
LM363.18 750 
LM3534.1 10.00 
LM723CH .60 
LM723CN .50 
78LOSACP .55 
78L05CP 50 
78108ACP 50 
78108CP .55 
781124CP .60 
781.12CP .55 
781154CP .60 

es VOLTAGE REGULATORS 
54 To220 (Plae001 To2201Plestic1 
.59 7805CP 5.90 7905CP S.95 
48 7812CP 90 7912CP .95 
66 7815CP 90 7915C0 .95 
86 7818CP 10 7918CP .95 

I 20 7824CP 90 7924CP .96 

.95 
.80 
.85 
85 
.82 

2.65 
.49 
.49 

2.30 
1.20 
.89 
89 
.85 
.65 
.85 
95 
.90 
99 
95 

220 
2.20 

59 
.80 
.65 
.65 
48 

1.35 
2.80 

75 
79 
70 

I 45 
1 40 
1.40 
2.90 
1 80 

0 .r.T. 56790.CP 
. . . .. .1 M 79pUCl 

78L15CP 
78118ACP 
78118CP 
78124ACP 
78124CP 
79L03ACP 
79103CP 
79105ACP 
79L05CP 
79112ACP 
79L12CP 
79L15ACP 
79115CP 
79118ACP 
79L18CP 
79124ACP 
79124CP 
MC1463G 
MC1488L 
MCI 4138G 
MCI 489G 

55 
50 
.55 
.60 
55 

1.50 
1.00 
1.50 
1.00 
1.50 
1.00 
1.50 
1.00 
1.50 
1.00 
1.50 
1.00 
4.90 
9.90 
5.90 
4.90 

To220 Case 
78M05CT S .85 
78M06CT 1.45 
78MOBCT 1.45 
78M12CT 1.45 
78M15CT 1.45 
78M18CT 1.46 
78M20CT 1.45 
78M24CT 1.45 

SILICON GENERAL 
Linear IC and Vollage 
Regulator Databook 

214 pages $4.50 

RF 
TRANSISTORS 

MRF207 S 1.61 
MRF208 16.06 
MRF209 19.27 
MRF212 22.48 
MRF215 4015 
MRF216 43.29 
MRF22t 15.22 
MRF222 17.67 
MRF223 1150 
MF 224 21 65 

MRF314 28 91 
MRF3144 28.91 
MRF454 26.53 
MRF454A 26.53 
MRF455 2134 
MRF455A 22.34 
MRF475 4 05 
MRF9O1 3 00 
MRF904 321 
MRF911 2.89 
MRF8003 2.44 
MR18004 2 93 

Motorola's 
Complete 
Opto Tries 
Driver 

Min 

Line ;: ¡,"` 

MeQeQneQetQcQeQeQeQaeQeQeQe n 
y1 

/4 0% * 
DISCOUNT F 

COUPON 
Bring this 1111 1 O into one of our stores or 

es mail to our Mail Order address shown below 
and receive a 10% 11151'111 - \T 

ó7 on purchases from this page of $50.00 or more. 
Offer EXPIRES on :April 3111. 19111 

NAME 

ADDRESS 

C111' SIATE 

ZIP PHONE NO 

Coupons a<Cellled only with full name and address filled In 

Typo IAA Yolt Pete 
MOC3009 15 250 52.20 
MOC3010 8 260 2.71 
MOC3011 5 250 2.06 
MOC3020 15 400 3.15 
MOC3021 B 400 3.52 
MOC3030 15 250 3.98 
MOC3031 8 250 522 
Iseo Crossing 

LED BAR GRAPH ARRAYS AND DRIVER 
GL -11253 LED Array is a red LEO anangad 
m e 12 dot bar graph 

with 
configuration. When 

used in combination with the IR 2406. linosr 
level indications can be generated. 
01.112M2 LED Array sands ea above ex- 
cept dot graph is arranged as 8 green and 
4 red positions. 
16.2406 LEO Drive. is an integrated circuit 
LED drive. with 12 outputs. Each successive 
output turn. the LED's on in steps equal to: 

Vre1(Ms.) - Vrel(Mln.)/13 

OEM Prices 

GL-11283 

GL-112M2 

IR-2406 

$4.80 
$4.80 
$4.80 

The Bright TWO -COLOR LED 
Both Red -orange and Green LEDs in ED95 
the same package. Color mixing can 1-24 ....51.et' 
be accomplished due to separate anodes. 25 up $1.40 

100 up 51.10 

Z-80 
SERIES 

2.5 MHz 
Z-80-CPU S 195 
190-CTC 150 
Z-804IO 150 
2.80-DART 15.45 
Z-80-13ART-9 13.50 
Z80-510/0 24.40 
Z-80-510/9 18.20 
Z-90-DMA 20.10 

4.0 MHz 
2804-CPU S 9.95 
Z- 802. -CTC 7.95 

Z- 80A -P10 7.95 
Z- 804 -DART 18.85 
Z- 804545T-9 16.50 
Z -8OA -510/0 30.50 
Z-8045109 23.40 
Z- BOA.DMA 24.90 

ANCRONA HAS INTERSIL IC's 
M6101,101. 513.96 ICM7213.1 PO 55.35 1CM722291J1 1445 

14 50 ICM7219 1PO 13 95 ICM7227,C1 Pl 12.40 
200 ICM721 FA141 3200 IC M 72221 J 1 1446 
300 1CM7210.51P1 26.65 ICM7240.1JE 490 

1495 ICM7216CIJI 2695 CM7241.IPA 340 
13 80 ICM721MD1 P1 21 40 IC6172421 JA 2.05 
15.50 1CM7217-4161 11.25 ICM7250.1JE 400 
16.00 1CM7217-S1J1 12.40 1CM7260.1JE 925 
15.70 ICM7217-C11 10.36 ICM7279 1 PL 985 
17.70 1CM7217.1J1 12.40 ICM7666. 1 PA 1.20 
226 1CM72118C1J1 10.76 ICM7656.1P0 226 

13.00 1047223.1L 7.90 1CL7664CPA 3.00 
6.16 1CM7224.1 PL 11.26 ICL4038CCJO 4.70 
6.60 1CM7226-1 PL 8.50 ICL6046CCPE 21.60 

1000 ICM7228-41J1 32.00 1CL6068-CCO 260 
366 1CM7226.91PL 2666 ICL8211-CPA 200 
a.40 ICM7227.A1P1 12.40 

M6102 1 PL 

CM703441PA 
CM7036.C1PA 
CM7045 
C471CO3-AC01 
CL7106CPL 
CL7107CPL 
CL7111,CPL 
CL7117.CPL 
CM7201-IOR 
CM72o5-1 PO 

CM7206-CJPE 
CM7202A1P0 
cMUO9-1P1 
CM72O9.1PA 
cM72n-1PL 

AINCRONA 
IS BETTER 

1 -10 10 up 100 up 

211413 S 3.90 5 3.20 $ 3.00 
4116 (200ns) 3.90 3.20 3.00 
2708 5.90 5.30 5.00 
2716 (5V) 9.90 9.30 9.00 
2732 (450ns) 24.90 23.90 22.90 
2732 (350ns) 26.90 25.90 24.90 

Our Very Special 
64K Dynamic RAM 

HM4864 $65.00 $63.00 $59.00 

ANCRONA 
Stocks FIRST QUALITY! Only 

6800 MC6860P 10.80 P85054. 13 70 8080A-8085A Z8000 
SERIES MC8862P 11.80 P8506 9.70 and Support ICs SERIES 

MC6800P s 5.90 MC68751 6.90 P6506A 10.70 060802. 55.00 Z8001 DC 5150.00 
MC68011.1 65.84 MC6880AP 3.14 P6507 9.70 P80854 1000 28002DC 140.00 
MC6802P 11.50 MC6881P 8.91 P65075 10.70 P8212 2.30 Z8065DC 99.00 
MC6805U2P2 30.72 MC6882AL 6.13 P8612 10.70 P82120 4.50 28073PC 2510 
MC6808P 13.90 MC6885P 2.72 1.6512A $16.60 P8218 2.10 Z8104 PC 4.90 
MC8809P 3150 MC6886P 2.72 P6513 9.70 8224PC 3.10 28107PC 4.90 
MC6821P 3.46 MC6887P 2.72 P85134 10.70 P9226 2.40 28108PC 4.90 
MC6828P 9.90 MC6889P 2.72 P6514 9.70 8228PC 5.80 Z81 200C 160 
MC6840P 12.22 MC6889P 3.14 P65144 10.70 P8237 22.00 Z8121 PC 3.65 
MC6843P 45.39 P6515 570 8238PC 6.00 Z8127DC 19.60 
MC6844P 45.39 6502 SERIES P65156 10.70 P8251 6.40 28133PC 2.50 
MC6845P 22.00 P6502 S 6.40 P6520 5.90 P8253 13.00 Z8136 PC 5.20 
MC6846P1 39.90 P650251251011 7.90 P85204 6.40 P82554 8.10 28140PC 3.00 
MC6846P3 66.50 P6502813MHa1 13.50 P6521 120 P8257 11.90 Z8144PC 3.60 
MC6847P 16.06 P6503 170 P8521A 6.80 P9279 15.90 Z8148PC 100 
MC6850P 340 P65034 10.70 P6522 640 015303N 3.90 Z81648PC 24.40 
MC6852P 150 P6504 130 P6522A 11.90 DP8304BN 3.90 28185PC 7.65 
MC6854P 32.76 P65044 1070 P6532 7.80 DP8307N 3.90 28166PC 7.65 
MC68591. 277.90 P6505 9.30 P6532A 10.20 DP8308N 3.90 Z8173PC 2.10 

RS232 
CONNECTORS 

DB25P male 2.95 
D825S tamale 310 
HOODS 1.75 

SET 7.50 

NMOS MICRO- 
PROCESSOR 

MC680001 3347.73 
MC6800014 291 B7 

MC6800016 319.80 
MC68488P 19.80 
MC68705P31. 11172 

NMOS EPROM 
MCM68708C 5 32 76 
MCM68764C 30989 
MCM68766C 30989 

CCalifornia 
Computer 
Systems 

For Commodore Composers 

32K STATIC RAM MODULE 
(ASSEMBLED AND TE5TE0) 

20320 450ns BAM 571100 
20329 300ns RAM 795.00 

2032C 2000s RAM 630.00 

64K DYNAMIC RAM MODULE 
(ASSEMBLED AND TESTED) 

2085C 200ns RAM 5700.00 

16K STATIC RAM MODULE 
(400E48110 AND TESTED) 

2116A 45021. RAM 5349.95 
21169 300n1 RAM 369.95 

2116C 200ns BAM 39915 

MAINFRAME 
22005 Assy aN Tested 5399.95 
2200K Complete XII 309.95 

Note Spec color'BlackBlue. 

grown. 0111ce Creamier Grey 

FLOPPY DISK CONTROLLER 
24224 Assy 5 Tested 5400.00 

4 -Pon Serial I/O Interlace 
27100 Assy B Tested 5340.00 

Serial /Parallel I/O Interface 
2711A Assy B Teste. 5360.00 

4-Pon Parallel I/O Interface 
27204 Assy B Tested 5250.00 

2 -80" CPU 

28700 Assy h Teste... 5300.00 

iwCraoNa 
STORES DO 501 ACCEPT MAR ORDERS 

MAIL ORDER 
P.O. BOX 2208Y CULVER CITY, CA 90230 

PHONE ORDERS (213) 641 -4064 

Kunlun Order S1060 404 S2 0013 cow poupe no handing Master Chat, 
and VISA welcomed P ln indue. yww OOAge 1414 nu0511 1111164') men. and 

5m, 

on due Some rem 1 4ug011 o e Not 110 onsch Io, It 

tugmy.ay urn Met Mal poop mW011010e tN 155110 Sub.upiule 

moistens. 

may 

Apple COnIPulers 

PROGRAMMABLE 

TIMER 

74404 Assembled and Tested 5114.95 

PARE LLEL 

INTERFACE 

77204 Aun 5 lest cabkh std hrmmare 5119.95 

77208 Assembled and tested. cable 6 Centronics -type 

laminate Included 5119.95 

ARITHMETIC 
PROCESSOR 

7811B Assembled and tested CCsoh diskette included 

(Compatible with Apple II computers watt 

a dus dnve I 5399.95 
78110 Assembled and 1e51ed. CCsoh ROM included 

(Compatible with Apple II PLUS compu 

lerI and Apple II- computers with an 

Applesaft- caul) 539915 

7424A Assy h Testd L 

MENDER/ 
CLOCK 

MODULE 

3411 5125.00 

ASYN CH RONUS 

SERIAL 

INTERFACE 

77106 Assy b lade; cable included 5155.95 

SYNCHRON US 

SERIAL 

INTERFACE 

77124 Assy b tested cable included 5179.96 

GPIB 

(IEEE -488) 
INTERFACE 

7006 Assy h tested. cable included 5300.00 

CENTRONICS'- 

PRINTER 

INTERFACE 

77250 Assy h tested table not minded D119.95 

ANCRONA HAS MOTOROLA IC's 
8F1190 S188 MC1309P 52.86 
8F991 2.42 MC1310P 2.B8 
CA3054 1.54 MC 1330AI P 1.60 
CA3059 3.34 MC1349P 1.72 
CA3079 223 MC1360P 115 
14180101 73 MC1351P 2.10 
M90102 26 MC1352P 2.01 
6780201 103 MC13550 210 
80501 1 67 MC1357P 1.66 

MC663P 320 MC13581/ 150 
MC6640 320 MC1364P 201 
MC805P 191 MC13720 6.48 
MC6670 320 4/161373P 519 
MC6680 191 MC1391P 1.44 
MC8770 2.05 MC1403A0 378 
MC678P 205 MC1403AU 11.07 
MC680P 205 MC14031105 423 
MC684P 510 MC1405L 15.28 
MC830L 2.27 MC140848 2.94 
MC832L 227 04C140847 475 
MC8354 246 MC140848 4.64 
M0838P 1.50 64C1408 05 4.40 
61C8370 150 MC14130 133 
MC839L 685 MC1438C0 7.99 
MC8390 356 MC14371 399 
MC840P 150 51C1437P 3.0 
MC846P 1.36 MC1439G 499 
MC840L 3.17 MC1439L 462 
MC1266P 2.14 51C14391/1 3.97 
MC867L 240 MC144661 420 
MC857P 1.50 MC1445L 4.16 
MCB62L 2.27 MC1445P1 72 
MC9564 2.46 
MC1013P .60 
MCI3O2P 372 

MC14451./09 1.77 
MC14560 2.25 

1458P1 1 96 

MC1466CL 61.44 MC4016P 852 
MC1461CP1 .68 MC4024P 575 
MC1468P1 1.17 Mc4026P 3 48 
MC14511P1B 1.26 MC4044P 5.75 
MC14690 424 MC4316L 16 72 
MC1469R 769 MC4558NCP1 318 
MC141381. 191 MC8311P 2.50 
MCI 1.45 MC9819P 2 73 
MCl 1.48 MC10104P 92 
MC14119P 139 MC1OI09L 124 
MC1494L 6.04 MC10116L 24 

1 MC14951. 618 MC10116P 97 
16C1496o 110 M010123L 239 
MC18041. 2.27 MC101241. 301 
MC1808P 126 MC10125L 250 
MC180911 136 MC10131P 304 
MCI810P 136 MC101371. 25.38 
MC30621. 525 MC10159P 414 
54C33021. 309 MC101891. 327 
MC3302P 88 MC10195L 252 
MC3303P 5B0 MC10191P 2251 
MC3325P 2.10 MC102161. 180 
76C3340P 210 MC10231P 681 
MC3380P 1.00 MC12040P 11.99 
MC]]70P 372 MC1208t 575 
MC3403P 1.68 MC14410P 22.t6 
114C34051. 242 ML14411P 1713 
MC3408L 255 M0144120P 1553 
MC3416L 31.42 MC14436VP 11.6] 
MC3423P1 1.66 MC14457P 660 
MC3431L 4.33 MC144613P 13.73 
MC3441AP 6.80 MC14490PP 6.60 
MC3470P 12.64 MC14490VP 4.24 
MC3476P1 3 18 MC14495P 3.96 
MC35031. 1862 MC34004P 352 

VISIT A STORE NEAR YOU TODAY - We stocke large selection of Technicel Books, Discre e Components. Integrated Circuits, Test Equipment and Electronic Supplies. 

ATLANTA 
(3330 Piedmont Rd. N.E. 

Atlanta, GA 30305 
(404) 261.7100 

CULVER CITY 
11080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390-3595 

HOUSTON 
2649 Richmond 

Houston, TX 77098 
(713) 529 -3489 

PORTLAND 
1125 N.E. 82nd Ave. 
Portland, OR 97220 

(503) 254 -5541 

SANTA ANA 
1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(714) 547 -8424 

SUNNYVALE 
1054 E. El Camino Real 
Sunnyvale. CA 94087 

(408) 243 -4121 

TUCSON 
4518 E. Broadway 
Tucson, AZ 8571 1 

(602) 881-2348 
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I-ATA PRECISION 
A DIVISION OF ANALOGIC CORPORATION 

MODEL DESCRIPTION 

175 31 Digit Portable D.M.M 

245 41/2 Digit Portable D M .M. 

PRICE 

6219.00 
385.00 

248 4'% Digit Portable True RMS D.M.M. 385.00 

100 -Hour Mini - Portable 
41/2-Digit LCD Multimeter 

a .. 25 Ranges, including five each AC and DC. both 

voltage and current. plus live resistance ranges! 

Sensitivities of 101,V. 10nA. 100míì, and maximum readings 

of 100 volts (500 AC). 2A, 20 megohms! Basic accuracy of 1:0.03 %. 

supported by lab.grade T.C. - typically. '_'10.003% rag. + 0.001% rng.1/ 

C Rechargable 100.hour battery portability, plus line operation (while 
charging) Big. clear. high - contrast 0.43" high LCD readout. readable 

anywhere you can see to work including bright sunlight! 

MODEL 255 $295.00 

258 4% Digit Portable True RMS D.M.M. 385,00 
585 8 Digit Portable 250MHz Frequency Counter 395.00 

31/2 Digit - LCD Display 
DIGITAL MULTIMETER 

Unique Audible "Eyes -Ott" multi- testing Fast 
resting without taking your eyes off the circuit you're 
probing Continuity Test works on three lowest 
resistance ranges. Repetitive Alarm warns of AC 

overload or accidental applications of AC voltage to 

OHMS input. Singletone alarm on negative DC 

overvoltage. Also tests logic levels - logic Iran. 
s - relay or switch opening end closing - diode 
and transistor junctions - even. occurrences. 

MODEL 936 $190.00 

Capacitance Meter 
Easy to use plug in capacitor, push range 
button end reed the value to 0.1% 
0.5 in liquid crystal display 
Exclusive "- !charge /,!volt' 

it (potent pending) holdssu 
lo 

0.1% 
basic accuracy for full year. 

Up to 200 hrs operation on standard 9V Ban. 
8 easy pushbutton ranges cover 0.1pí to 
1999 m 

T 

rot Brads 
Bust of all it's easy on the budget ' only 

MODEL 938 $185 

0.1° Resolution, LCD Display 
TEMPERATURE METER 

WIDE- RANGING- I - /65 °C to +150 °Ca(-)85' 
to 302 °F ACCURATE -f .4 °C/ ±0.7 °F over 

ost of range FAST -8 seconds to99 %of final 
change in reading VERSATILE - witchse 
!actable resolution (0.1" or 1 ") end degrees C or 

F HANDY - easy to carry, hold, usa. read 
TOUGH - takes everyday field usage yet main. 

teins calibration. COMPLETE - includes 
measurement 

lull - 
range probe. USED EVERY- 

WHERE internal 9V banery or line operation 
(115AC, 47 -63 Hz) with optional better, eliminator. 

MODEL 940 $195.00 

1350 3'/. Digit Bench D.M.M. 
1351 31/2 Digit Bench D M M. with 20A current range 

1750 31/2 Digit Bench /Portable True RMS and dB D M M 

2480 4'/. Digit Bench /Portable P.M.M. 

2480R 4% Digit Bench /Portable True RMS D.M.M. 

5740 7 Digit 100MHz Multifunction Counter 
5800 8 Digit 520MHZ Bench /Portable Frequency Counter 

5801 8 Digit 520MHz Bench /Portable Frequency Counter 
5845 B Digit 150MHZ Multifunction Counter 

215.00 
205.00 
360.00 
330.00 
350.00 
325.00 
485.00 
525.00 
340.00 

SIGNETICS 
The Instructor 50 

Desktop Computer 
Includes everything you need to 
write. run and debug machine 
language programs. Housed in ono 
compact package. 

SORCERER COMPUTER 
úiaññt ° 

c.re c.n,... 

Bee_ Dur Price 

Pen He 01,1002 -2 32k 51395.00 $1016 OD 

STORES 00 NOT ACCEPT MAIL DROSS S 

MAIL ORDER 
P.O. 80X2208Y CULVER CITY, CA 90230 

PHONE ORDERS (213) 641 -4064 

Mrmmum Oree, 51000 Add 5700 to come, postage and lundlrng Master Cbarge 

and VISA mlmmed Please acloar your charge cita °aaLa mle,t,rl number and 

e.prraLan date Some r enlucí to oioi sale Nei rtIPOnuble for upas 

Stn. ring may say from Marl Orrin pnong We reserve me ,gni lo subttmt 
manufacture 

1--I Ft M E G 
10 Megahertz 

H M 307 
SINGLE TRACE 
OSCILLOSCOPE 

IDEAL SERVICE INSTRUMENT 

TIME BASE 0.2 .os - 2.0 s /cm 

LPS- TRIGGER COMPACT 

BUILT -IN COMPONENT TESTER 

Only 

$404.25 

20 Megahertz 

HM312 
DUAL TRACE 

OSCILLOSCOPE 

10 x 8 cm DISPLAY 

LPS- TRIGGERING 

BANDWIDTH DC - 20MHz 
TRIGGERING up to 30MHz 
FULL X - Y OPERATION 

50 Megahertz 

HM512 
DUAL TRACE 

OSCILLOSCOPE 

SWEEP DELAY 

DELAY LINE 

BRIGHT DISPLAY 

(Toby 

5580.00 

BANDWIDTH DC - 50MHz 
TRIGGERING up to 70MHz 
AFTER TRIGGER DELAY LINE 

OVERSCANNING INDICATION 

IDEAL FOR COMMUNICATIONS 
AND DATA PROCESSING 

50 Megahertz 

HM812 
DUAL TRACE STORAGE 

OSCILLOSCOPE 

50 MHz DUAL TRACE 
PLUS VARIABLE 
PERSISTENCE 

DELAYED SWEEP WITH 
AFTER DELAY TRIGGERING 

STORAGE OF SINGLE -SHOT -SIGNALS 
"AUTOMATIC STORE ", 

LED INDICATION FOR OVERSCAN, SINGLE 
SHOT, TRIGGER ACTION DELAY MODE, 
"AUTOMATIC STORE" Drily 54035.00 

Doty 

$1485.00 

NO DISCOUNT COUPON 
FOR ITEMS ON THIS PAGE 

CALL FOR QUOTE ON QUANTITY DISCOUNTS 

KEITH LEY 
3A Digit Hand -Held 

DIGITAL MULTIMETER 
MODEL 130 - 0.5% basic DCV accuracy 25 ranges 
and 5 functions' DC volts, AC volte. DC emps, AC amps and 

ohms Auto zero and auto polarity Low battery 

indicator end much mach more 6115.00 

MODEL 131 - 0.25% basic DCV accuracy 25 ranges 
and 5 functions DC volts. AC volts. DC amps. AC amps and 

ohms Diode test Auto zero and auto polarity Low 

banery indicator and much more $134.00 

41/2 Digit LCD Hand -Held 
DIGITAL MULTIMETER 

0.05% DCV accuracy 4Y,digit resolution 5 

functions Easy to road. 0.8" LCD display 100. 
hour life from an ekaline banery Annuncietor 
warns when 10% of battery life remains 
Reliable 

user 
otary switches clearly display range and 

function Fully protected from overload: 1000V 
ax DCV, 1000V peak ACV and 300V max Ohms 

10A current range ACV bandwidth to 20KHz 

MODEL 135 $219.00 

41/2 Digit Bench /Portable 
DIGITAL MULTIMETER 

MODEL 176 -0.5% accuracy below 
20 V DC and 20 KHz AC 20000 count 
display 0.6" LCD display 5 Func. 
lions: DC volts. AC volts, DC amps. AC 
amps and ohms Function end range 
annunciators 1000 hour barter, lile typical 

MODEL 176 $249.00 

MODEL 178 - 0.04% basic accuracy 20000 count display 0.8" LED 
display 1400V input protection Eesy to use 3 Functions, DC volya. 

AC volts. ohms $249.00 

1304 Carrying Case $10.00 
1766 Battery Eliminator 40.00 
1 788 Rechargeable Battery Pack 79.00 

x° c I 

41/2 Digit LCD 
Bench /Portable 

DIGITAL MULTIMETER 

2000 count display 0.6" LCD display 
Function and range annunciators 5 

Functions: DC volts. DC amps. AC volts. 
AC amps and ohms Fully protected 1 -year battery lile from alkaline 
banery Duality and performance 
The Kethloy 169 provides full capability for many general purpose applications. 
Seldom -used functions have been eliminated to keep the price /performance 
ratio high. 

MODEL 169 $169.00 

SYM-1 NEW LOW 
PRICE 

S239.00 
KTM -2 CRT /TV Kybd Term 5349 

MICRO- 
KI M -1 COMPUTER 

Fully 
Asie Ill bled 
& Tested 

517900 

Universal Oscilloscope 
Probe 

$3600 
SWITCHABLE Xl and X10 Attenuation Factor 
KEY ADDITIONAL FEATURES: 100MHz bandwidth Heavy 
duty tip Break resistant center condo -tor Slender. flexible cable 

6ft. cable length Wide compensation range Fits all scopes 
Ground reference can be activated at tip Includes SPRUNG 

HOOK. I.C. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER 
TOOL ACCESSORIES. 

THANDAR 

HANDHELD 
and 

BENCH /PORTABLE Ij DM M's 

Pulse Generator (left on bottom) 

Independent Period and Pulse Width Controls 
Period Range 20005 - 200µs (5MHz - 5Hz) 
Pulsa Width Range 100ns - 100µs 
Varible 5011 and Fixed TTL Outputs 
TTL Output Capable of Driving 20 Standard TEL 
Loads 
Can Be Operated in Triggered, Gated, Manuel One. 
Shat or Manual Gated Modes 
Complement Switch Inverts Both Outputs 

TG105 Only $219.00 

MODEL 
8020A 

$179 

MODEL 
8050A 
$349 

Frequency Meter ll,.lt °n rm,l 

10HZ- 200MHZ(Resolution 1ppm across measure. 
mein range 5 Selectable Gate Tunes Input 
Better than 30mV rms Across Full Range and Better 
than 10mV rms from 20Hz - 100MHz 1/2" B Digit 
LCD Display Automatically Positioned Decimal Point 

Totalise Mode For Frequencies Up To 20Mhz 
1 M Hz Int Timebase Available vie Rear Panel Socket 
Indicates Units Being Measured (KHz or MHz) 

TF200 Only S394.00 
TP600 600MHz Preecaler Only $98.00 

VISIT A STORE NEAR YOU TODAY We stock a large selection of Technical Books Discrete Components. Integrated Circuits. Test Equipme t and Electronic Supplie 

ATLANTA 
3330 Piedmont Rd. N.E 

Atlanta, GA 30305 
(404) 261-7100 

CULVER CITY 
11080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390 -3595 

HOUSTON 
2649 Richmond 

Houston, TX 77098 
(713) 529 -3489 

PORTLAND 
1125 N.E. 82nd Ave 
Portland, OR 97220 

(503) 254-5541 

SANTA ANA 
1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(714) 547 -8424 

SUNNYVALE TUCSON 
1054 E. El Camino Real 4518 E. Broadway 
Sunnyvale, CA 94087 Tucson, AZ 85711 

(408) 243-4121 (602) 681.2348 
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HICKOK 
DIGITAL MULTIMETERS 

LX -304 

LX-303 

Dual Trace Oscilloscope 
HITACHI 30 MHz 

TV sync -separater circuit 
High- sensitivity 1mV /div 
(5MHz) 
Sweep -time magnifier 
(10 times) 
Z -axis input (Intensity 
modulation) 

Signal delay line 
X -Y operation 
Trace Rotation 

58995 

57995 

DMM + 
VARI -PITCH + 

LOGT -TRAK = 

MX -333 
5235 

PLESSEY 
Metallized 
Polyester 

Capacitors 

Serf.. 160 
MINIBOX 

SAMPLER 
S26.00 

AP PRODUCTS 

923101..6 79.95 
923102... 124.96 
923103... 124.95 

Quite Portable 
Very Affordable 
and Unbelievable 

Versatile 
the PET computer may 

very well be a 

lifetime investment 

Large Keyboard 
Separate Numeric 
Pad 
Graphics on Keys 

16 K°;,°,;',:,,, $995 

Model V30213 

$995 

Ccommodore 

IILIIIIIIIII IIIII aQa IIIILIIIIIIII,IIIIIlIIIlI 

* 10% * 
DISCOUNT 

COUPON 

Y,3 

Bring this COITPON into one of our stores or 
` á mail to our Mail Order address shown below 

and receive a 10% DISIYII- %T 
on purchases from this page of $50.00 or more. 
I/ffer EXPIRES on April 30. 1981 

NAME 

ADDRESS 

CITY . 

ZIP PHONE NO. 

STATE 

Coupons accepted only with lull name and address filled in 

cc 1'1'1'1'1'1'1'1'1'1'c 

v 

11IIIrii IlI11I,I 

MARK IV LED POWER LEVEL INDICATOR 
t.. Display Range -36dB to +5dB 

KIT $31.50 Floating or Gradual Output Indicating 
Kit includes transistors, lads, capaci- 
tors, resistors, PC Board, and silk 
screened metal front panel 

THE NEW NLS TECHNOLOGY 
TOUCH /TEST 20 

TOUCH /TEST 20 comes cone 
plots With test leads. tempera 
lure probe, component test 
adaptor, ben/Ines and charger 
unit. Order yours TODAY! 

ORDER NO PRICE 

N 16Tno LEATHER 5435 
N UT7209 warm 5487 
NI1.41.140 CASE 45 

LJ 

Professional Keyboard Kits! 
Models 753 B 756 ASCII Keyboard Kits 
For Hobby or OEM Microprocessor Users 

Full 126 Character ASCII (766) 63 Kw.. popular AS433 
Iorm.t (763) Ruppert 010 P.C. Board Tremolo MOS am 
coding TwoKay Rollover MOS/TTV OTL Compatible cut 
puts Shift end Alpha lock(756) level end PWaa Sbobe176111 

Custom Keycap. loam Definable Kaa1753) Selectable 
P arry tow eouna Kyrwitcha. And Much MorIll 

763K 63 Key phone aryle keyboardKit... $65.95 
763A Same as above .*ambled 579.95 
759E 60 Key Full ASCII keyboard kit $69.96 
756A Same as above assembled $82.95 
701 Plastic enclosure for 753/756 $15.00 
702 Staal enclosure for 763/750 $29.95 
763MF Mounting Frame for 753 56.95 
758MF Mounting Freon. for 750 08.95 

Intersil LED or LCD 
3% DIGIT PANEL 

METER KITS 
BUILD WORKING OPM IN h HOUR WITH 
THESE COMPLETE EVALUATION KITS 
Test these new pars for yourself wnh Intenll's low 
cost prolotyP erg kns. complete with ND convener and 

LCD display 17106) or LEO display (7107). Kits crowds 
all materials. ..I PC board. For lunchomng panel meter. 
I61.7181W ILCD).. 34.61 10.7167ER ILEDI .... Oli t. 

13810f108410. 

SD SYSTEMS 
STARTER 
SYSTEM 

The Z80 Starter Kit by SD Systems 
uses the powerful ZOO microproces- 
sor as the heart of the complete micro- 
computer on a single board. Learn a 

step by step introduction to micro- 
computers with a keyboard and display. audio cassette inter- 
fees, PROM programmer, w r wrap expansion ere., 4- 

channel Counter Timer and on Board RAM and PROM. 
Complete OPperation and Instruction Menus! included. ZBUG 
Monitor in ROM. 

27004 kit .. - - $399 38007 essem /7.. $531 

CARBON FILM RESISTORS 
FULL LEAD HIGH QUALITY 50/o TOL 
10 
11 

12 
13 
16 
18 
18 

20 
22 
24 
27 
30 

33 100 
38 110 
39 120 
43 130 
47 160 
61 180 
68 180 
82 200 
68 220 
75 240 
82 270 
91 300 

330 
380 
390 
430 
470 
610 
680 
820 
880 
750 
820 
910 

1.0K 
1.1K 
1.2K 
1.3K 
1.SK 
1.81E 

1.8K 
2.0K 
2.2K 
2.48 
2.78 
3.01( 

3.3K 
3.6K 
3.9K 
4.3K 
4.7K 
5.1K 
5.8K 
11.2K 

8.86 
7.5K 
8.2K 
9.1K 

10K 
11K 
12K 
13K 
15K 
180 
18K 
20K 
22K 
24K 
27K 
30K 

33K 100K 
36K 110K 
39K 120K 
43K 130K 
47K 150K 
51K 180K 
58K 180K 
82K 2006 
68K 220K 
75K 240K 
826 270K 
91K 300K 

330K 
380K 
390K 
430K 
470K 
5106 
560K 
620K 
8806 
750K 
820K 
910K 

1.0M 
1.1M 
1.2M 
1.3M 
1.5M 
1.13M 

1.8M 
2.0M 
2.2M 
2.4M 
2.7M 
3.0M 

3.3M 
3.6M 
3.9M 
4.3M 
4.7M 
6.1M 
6.13M 

8.2M 
8.6M 
7.5M 
8.2M 

10.0M 

i mat $1.69 par c u Watt $1.79 per c 
ORDER ONLY IN MULTIPLES OF 100 PIECES PER VALUES 

20 P Pea $2.15 foWP/Aorrck $2.10 
AVAILABLE IN THE FOLLOWING VALUES IN OHMS 
3.3 150 300 680 1.5K 3.0K 5.86 20K 47K 180K 860K 
10 180 330 880 1.9K 13K 10.0% 22K 56K 220K 1.0M 
47 200 390 820 2.0K 19K 12.0K 27K 88K 330K 2.2M 

100 220 470 1.0K 2.2K 4.7K 15.0K 33K 100K 390K 4.7M 
120 270 510 1.2K 2.7K 5.1K 18.00 39K 150K 470K 10.0M 

PORTABLE thandor 
OSCILLOSCOPE 

Model SC110 

DC -10MHz 
2" DlagonalCRT 

SMALL SIZE 
.6171 

ULTRA LOW 

POWER 

CONSUMPTION 

Only $369 

LIGHT 

WEIGHT 12 ibn 

AUTOMATIC CIRCUIT 

POWER DOWN FOR 

UNUSED SECTIONS 

HIGH QUALITY CARBON FILM 
RESISTOR KITS 
1A Watt - 5% Tolerance 

EACH SET CONTAINS 840 RESISTORS 

20 each Mme Mewing velu* On ohms) 

1.011 100 1000 1.060 men 100101 1.03411 

1.50 160 1500 1.5KO 15Kn 15oKO t.SMn 
2.2n 220 2200 2.2 1(0 22KO 220 80 2.281 
3.30 330 3300 3.3 80 33 80 330K11 3.3M0 
4.70 470 4700 4.760 4760 470 %0 4.7340 
8.80 680 6900 6.801 6860 880811 .680 
RS -14.25 Complete w /Storage 9102400 

31/2- Digit, LCD - Display 
DIGITAL MULTIMETER 

HANDY - easy to hold. to carry. to use. to 
reed. ACCURATE - basic 0.1% DC eccurecy- 

TOUGH - built to take rough everyday field 
sap and electrical overload ... yet maintain its 

calibration VERSATILE - big, clear, high con- 
trast 31/2-digit LCD display, readable anywhere... a 

full 0.5 "high. PORTABLE - Palm- lad. light. 
weight operates up to 200 hours one single 9v 
transistor Ikline battery. EXPANDABLE - 

etendard DMM accessories to extend ranges 
even further. 

MODEL 935 $175.00 

NEW30 MEGAHERTZ MINI-SCOPE 
DUAL TRACE 

PORTABLE M LIGHT WEIGHT 

30 MEGAHERTZ 

MS-230 oeri riot. 5649.00 
15 MEGAHERTZ 

MS.215 .er r... i497.00 
MS-IS sine,. T,. . $389.00 

t 

m016..6016 tt..l... a 

OPTIONS 

cn.ra. 

41.1* . r r 546.00 
41.141 toteltrrow,tom4.son,o.n 610.00 
41.180 L..m.r Cow 045 .2201 545.00 

STORES Do NOT ACCEPT MAIL ORDERS 

MAIL ORDER 
P.O. BOX2208Y CULVER CITY, CA 90230 

PHONE ORDERS (213) 641 -4064 

/Anmum O,dn SI O 00 Add 52001a can poney. sad herding eetiu, Chugr 

atd VISA w6comad Rost asked. tour chap card number outs* number and 

roan d* Som. mint IA tugM to pHs tali Nei roe tM, lo, NWr 
Sion pnvb mn vary ban Mol Otitis psnp W. mine ne ,Nhi ,o tubai'*. 
mnalaiwer 

POWER SUPPLY 
5 Volt 3 Amp 

APS 5 -3 

`. IOup 
9 

25 UP 

$37.25 
$35.55 
$34.04 

XR2206KB FUNCTION GENERATOR KIT 

OPERATES ON EITHER' 

SINGLE 12V í6V SPLIT SUPPLY 

INCLUDES ALL PARTS TO 

BE MOUNTED ON PC BOARD 

only ...$19.95 
POWER SUPPLY NOY INCLUDED 

EXAR 7111'2203CP I.IB .94 .79 
1141204CP 1.111 .94 .79 

1-24 269100ltp 042200CP 4.22 3.38 2.81 
88-083CP S 1.39f 1.113 .93 0R-2207CP 3.28 2.63 2.19 
011083CP 1.50 1.20 100 042206CP 2.79 2.23 1.86 
7IR.O84CP 1.99 1.59 1.33 XR2209C 2.63 2.10 1.76 
XR409CP 1.74 1.40 1.16 082211C1. 4.93 3.94 3.29 
814-095CP 1.74 1.40 1.10 83221201 4.31 3.45 2.89 
01.096CP 1.74 1.40 1.10 XR-221fEC1 121 2.57 2.14 
xR.246P 2.81 2.09 1.74 011-2226CP 179 2.23 1.66 
xR-346CP 1.96 1.60 110 XI1-2240C 199 1.59 1.33 
0R-346.2CP 1.96 1.60 1.30 811-2242C/ 1.91 1.63 1.27 
xRßDSCN 6.00 4.80 100 011-2271CP 1.16 .93 .78 
xR-210CN 4.22 3.38 2.81 0R-2272CP 1.16 .93 .79 
0R.216CN 4.22 3.38 2.61 - 06-2276CP 1.99 1.69 1.33 
XR.C240 10.22 6.16 5.81 011-22e4CP 366 2.93 2.44 
xR.C262 9.2a 7.43 5.19 8112268CP 8.72 6.96 6.91 
OR-C277 toe 9.46 5.38 0R-2624P 4.03 3.22 2.69 
X0.720P 1.39 1.11 .93 XR-2566CP 2.14 1.71 1.43 
011656CP .64 .51 .43 XR-2567CP 1.86 1.50 1.25 
00-L566CP 1.11 .89 .74 XR-3403CP 1.20 
011-566CP .96 .77 .54 043534CP 3.11 2.49 2.07 
01-1.5611CP 149 1.61 1.26 0R4136CP 1.24 
00.658CP 2.01 1.61 1.34 041151 CP 1.29 1.03 .68 
88-669C11 2.01 1.01 1.34 0RJ196C 1.37 1.10 .91 
0R-567CP 1.18 .94 .79 XRJ212CI 1.28 1.02 .95 
0R-L557CP 1.13 .90 .76 1014668CP .79 .63 .53 
011-145ecP .M .67 48 7I14741CV 1.29 1.03 .86 
0414e9C6 2.57 2.04 1.71 811-65331 2.42 1.94 1.61 
X1-14e8 1.09 .87 .73 8 80-65330P 3.13 2.50 2.09 
XR14e9P 1.09 .87 .73 8146634CP 1.99 1.69 1.33 
/01.i 324m 13.93 11.14 9.29 1016634ACP 204 2.11 1.70 
X1-1508N 3.35 2.09 2.24 XR6116P 2.25 1.90 1.50 
01.2200CP 1.1a .94 .79 0141281 2.25 190 1.50 
XRß201CP 1.1e .94 .79 XR-BD34CP 3.76 3.00 2.50 
01ß202C 1.19 .94 .79 04136000P 1.82 1.40 1.21 

VISIT A STORE NEAR YOU TODAY - We stocke luge selection of Technical Books, Discrete Compliant , Imgratad Circuits. Tut Equipmam end Electronic Supplias. 

ATLANTA 
3330 Piedmont Rd. N.E. 

Atlanta, GA 30305 
(404( 281 -7100 

CULVER CITY 
11080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390 -3595 

HOUSTON 
2649 Richmond 

Houston, TX 77098 
(713) 529-3489 

PORTLAND 
1125 N.E. 82nd Ave. 
Portland, OR 97220 

(503( 254-5541 

SANTA ANA 
1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(714) 547 -8424 

SUNNYVALE 
1054 E. El Camino Real 
Sunnyvale, CA 94087 

(408) 243-4121 

TUCSON 
4518 E. Broadway 
Tucson, AZ 85711 

(802) 881-2348 
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LOWEST PRICES 

ONTHE ON THE 

Computers 
For Business, Learning and Entertainment 

INCORPORATED Radio $haek 
AUTHORIZED SALES CENTER 

TOLL FREE ORDER NUMBER 
800 -531 -7466 

Texas & Principal NUMBER 
512- 581 -2765 

Telex Number 767339 
Dept. B, 1117 Conway 
Mission, Texas 78572 

J07i1114 

With the purohase of 
the APPLE Ili 

select from the below' 
SPECIAL PRI9VG! 

fase; Punter ?599" 
Disk Il w/conf 58501 
Disk ll 47510 
Se, Printer Cd 17P- 
SuORMod 23" 

way POSelect 33" 
Video 100 12" 119" 
Firmware Card rj9" 
UMFtoRCA 

APPLE IflTERRACE CARDS 
( (l1AOlYC1 1R IIIT1. 1 111 
COSYMMYfe11001-h.RLAWill M DIMUCMIROOSIII...U IN 
MAGER MK nR1III11M1 NH 
.11VSOIT n.mulrM Ih 
IM1(M WWIM41 M(MRa 484 
.RRR1t41~TVA in 
111OTOW.1e4nlORRV N 

74LSOO 
74LS02 
741503 
741504 
74LS08 
741509 
741510 
741520 
74LS21 
74LS22 
741526 
741527 
74LS30 
74LS32 
74LS38 
74LS42 
74L548 
74LS5 1 

74L554 
74LS74 
74LS7 5 
741583 
74LS85 
74LS86 
74LS90 
74LS93 
74LS107 
7415112 
74LS11 3 
74LS122 
74LS123 
7415126 
74LS1 38 
7415151 
74LS153 

.26 74LS155 1.15 

.26 74LS158 75 

.26 74LS160 .95 

.26 74LS161 85 

.28 74LS162 95 

.26 74LS163 160 

.26 74LS164 65 

.26 74LS165 65 

.28 74LS170 1.75 

.26 74LS174 75 

.49 74LS175 75 

.26 74LS190 75 

.28 74LS193 .95 

.32 7415195 95 
32 74LS196 .85 
.65 74LS221 1.40 
.78 74LS240 165 
25 74LS241 165 
.35 74LS243 145 

74LS244 145 
.60 74LS245 2.25 
.44 74LS253 95 
.95 74LS257 95 
85 74LS258 95 
.69 74LS259 2.85 
.69 74LS279 44 
.45 74LS283 100 
.38 74LS293 185 
.48 74LS298 120 
.48 74LS366 95 
.95 741 S367 55 
.69 74LS368 55 
69 74LS373 139 
.44 74LS374 139 
.44 74L _. 

38 

APPLE EXPANSION KIl 
16K Memory Add-On 

E PROMS 
2708 18 s 8 5.95 

8 FOR 40.00 
2716 2k s 8 9.95 
úr1914 Rs 8 FOR 60.00 
2732 4k a 8 24.95 
2718 2.. 8 8.95 
tripia p 

eOpk dock/calendar 

$12495 

MISCELLANEOUS 

80380 2 65 
NE555V 27 
7905 
7908 
7915 
7918 05 
7805 
7806 
7806 
7812' 
MC13304IP 1.60 
MC1350P 115 
MC1358P 1 50 
LM360N 1.75 
NE 585H 1 25 
MC1458P 50 
15410 SCR 95 
IT410 7RIA0 95 

2114 200ns 3 50 
2114L 30áts 3 75 
2114L 200ns 4.25 
4118 300ns 4.95 
4116 200ns 5.45 

LOGIC 
117" JAI PROIE 

IIIT 

BUY FIVE OR MORE FOR ....$18.15 each 

concORe 
COMPUTER 

cofY1POAEf1Ts 

A RY 

TWr 
SWITCHE 

VisiCaic 
For the Apple 

and Atari 

$129.00 

N7. 10 
SN7402N 
SN 7404N 
SN7408N 
SN7410N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7423N 
SN7425N 
SN7430N 
SN7437N 
SN 438N 

.20 SN7440N 
22 SN7442N 

.22 SN7443N 

.24 SN7445N 

.22 SN7451N 

.28 SN7454N 

.35 SN7474N 

.49 SN7475N 

.29 SN7482N 

.29 SN7492N 
.28 SN7493N 
.25 SN7495N 
.23 SN7496N 
29 SN74122N 

SN74136N 

22 SN74141N .69 
57 SN74151N 65 
78 SN74153N .65 
78 SN74154N 1.25 
.20 SN74155N .80 
20 SN74157N .69 
32 SN74160N .95 
32 SN74161N .65 

1.05 SN74163N .85 
.50 SN74164N .87 
.48 SN74165N .87 
.60 SN74174N .95 
70 SN74175N .89 
39 SN74180N .75 
95 SN741B1 N 1.15 

MICROPROCESSOR 745 
REAL-TIME CLOCK 

45145132 a mondntn.T rn.tMyate CMOS.nrelrat.d 
cocos tuncrlooa..a.aT1(KK. caMOa.Co.a so. 

J7 r69 

a. crystal o m mtiÿ osoS äAtrn. ww o cowN.d Dow, to try 

Foosda 0 dais ot SF COR05 -rNOeE 5 
NOURSDAr OFwEFA DAFE MONTN ano YEAR Data- 

...AA an 
oRr.n Omn Wnawm c ua RN 2."ttamal Mreno. hold 

Nap 414r olntd2aldn and Tanua. JD MCA. ca.Ktrdc 

1971 SOUTH STATE COLLEGE 
ANAHEIM, CALIF. 92806 

VISA MASIF RCHARUL MINIMUM 050(6 61000 
OMEN OR M O SODA) SO FOR FRI ON 

CAL 5 ADO (714)9370637 0R0ERSOU 
OVER 

TRS 80 
16 a Menial Leda. 

84395 
KIT CONTAINS 
DIP SWITCHES 
AND DETAILED 
INSTRUCTIONS 

® ® ®T 61 
® ® ® C9 

No"Glitches",Surges 
Or Interference 

TNf Prom vas AN 
sRarwn anal ono 
s oSal0D Ft xn 

KAYOS 50u5a FOR NA 
TO FIGHT VENCES 

O.^ 

374 BYTE April 1981 



On' Ug[IRti 

INTRODUCTORY 
PRICE ONLY 

IMMEDIATE DEL /VERY! 

OOO 

REGULAR $3250.00 LIST 

R4M0.00 
INCLUDING CP/M2.2® 

(Last Month At This Price) 

320K 
MINI DRIVES 

SHOWN, 8" 
and 5%" 10MB 

HARD DISK 

OPTIONAL 

1 YEAR PARTS WARRANTY! 
(90 DAYS ON DRIVE PACKAGE, KEYBOARD AND LABOR) 

¡ ¡ ¡ MICRO SALES S -100 -8 
©X©E3 FAII\UURRE 

DISK 
STORAGE TERMINAL COMPUTER 

Feather Touch Capacitance Keyboard 

60 Key Standard ASCI I 

PLUS + Hex Keypad 

PLUS + 8 Special Function Keys 
PLUS + 20 Screen Editing Keys 

SOROC Type Screen Attribute Set 

Half Intensity 

8 Slot S -100 

64K Dynamic Ram 

4MHZ Z -80 

Serial Printer Port (150- 19.2K) 

Double Density Disk Controller 

Programmable Baud Rate 

Programmable Keyboard Set 

OPTIONS: 
Dual 51/4" Double Sided MPI B51 (640K) add $225.00 

Dual 5 1/4" Double Sided MPI B91 (1.2MB) add $360.00 

Dual 8" SIEMANS FDD120 -8 Drives (1MB) add $250.00 

Dual 8" QUME Double Sided Drives (2MB) add $625.00 

Dual Double Density 
5'/4 Single Sided Drives 

DOUBLE SIDED Option 

Double Sided, 77 
Track, Option 

Color Matched Enclosure 

Self Contained Power Supply 

gff 
* *. ** 
* * 
* MICRO 

SALES 
(11 EDISON DRIVE * NEW LENOX, ILLINOIS 60451 * (815) 485 -4002) 

CP /M2.2 is a Registered Trademark of Digital Research Inc. Circle 279 on Inquiry card 

o 



Circle 280 on Inquiry card. 

VIC 

BUILD YOUR OWN LOW COST 

MICRO -COMPUTER 

POWER SUPPLIES 
FOR S -100 BUS, FLOPPY DISKS, ETC. 

POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM 
NO. 

USED IN PRI. WINDING 
KIT NO. TAPS 

SECONDARY WINDING OUTPUTS 
2 x 8 Vac 2 x 14 Vac 2 x 24 Vac 

SIZE 
W x D x H 

UNIT 
PRICE 

Ti 1 OV, 110V, 120V 2 x 7.5A 2 x 2.5A 32A" x 3 %" x 3'' /," 21.95 
T2 2 OV, 110V, 120V 2 x 12.5A 2 x 3.5A 32A" x 4%" x 3'/," 27.95 

2x2.5A T3 3 OV, 110V, 120V 2x9A 2x2.5A 3'/4 "x4 % "x3' /," 29.95 
T4 4 OV, 110V, 120V 2 x 4A (28V, CT) 48V, CT, ®3A 32/." x 3 %" x 3'/," 22.95 
T5 - OV, 110V, 120V 2 x 3A 2 x 2A 3" x 3 "X2'/2" 14.95 

POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 

ITEM USED FOR + 8 Vdc 6 9 Vdc ® + 16 Vdc 16 Vdc ® + 28 Vdc SIZE W x D x H UNIT PRICE 
KIT 1 15 CARDS SOURCE 15A 12" x 5" x 4'/," 52.95 2.5A 2.5A 

3A 3A KIT 2 SYSTEM SOURCE 25A 12" x 5" x 47/1" 59.95 
1A 2A 2A 4A KIT 3 DISK SYSTEM 15A 14"x 6"x 4'/," 67.95 

DISK SYSTEM PWR SUPPLY "S3" 
ASSY. & TESTED, OPEN FRAME, SIZE 10 "(W) x 6 "(D) x 4'/,"(H) 92.95 

UNREGULATED OUTPUTS: +8V ®12A, ±16V @3A. 
REGULATED OUTPUTS: +5V ®4A, 5V ®1A, +24V ®4A, SHORTS PROTECT. IDEAL FOR THE SYSTEM WITH 10 SLOTS MAINFRAME & TWO 8" DISK 
DRIVES, SUCH AS SHUGART 801R OR SIEMANS FDD 100.8. (OPTION: OVP for + 5V @ ADD $5.00) 

DISK DRIVE POWER SUPPLY "R3" ASSY. & TESTED, OPEN FRAME, SIZE: 9 "(W)x6' /i "(D)x4' /, "(H) 67.95 
SPECS: +5V @ 5A REGUL, OVP, 5V @ 1A REG., +24 @ 5A REG., SHORTS PROTECT. OPTIONS: 1. REPLACE +24V BY +12V 

2. ADD ± 12V ® 1A, $12.00 MORE. 
IDEAL FOR 2 SHUGART 801/851 OR SIEMANS FDD 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 

VISA 

MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, CA 90510 

SUNNY INTERNATIONAL SHIPPING ADDRESS: 

(TRANSFORMERS MANUFACTURER) S. VERMON 
TORRANCE, CA 90502 

T AVE 

(213) 328-2425 MON -SAT 9 -6 

''ester charge 

IMP 

o 
Yes! We supply IMSAI compatible products 

Ie . , NOTE: "Original" IMSAI parts were purchased at the closing business sale of IMSAI Manufacturing Corp. 

1 2 
WW Components also distributes S -100 buss IMSAI compatible parts and boards. As supplies of "original" 
parts are exhausted, WIN reserves the right to supply equivalent compatible parts not made by IMSAI. All 

< g I r items listed as "Assembled & Tested" have been assembled by WW Components and carry a 1 year warranty. 

grI -8080 S -100 THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and hardware 

¡.` 

A 
ENCLOSURE spaced for PS -28D Power Supply, up to 22 slot motherboard. 

Sheet Metal Kit Kit of all metal parts and hardware w /docs $115.00 
Thinker Toys WunderBuss20 for above w/o conn. $79.00 

ñ ... 
MPU -B SBC Complete 8085 based CPU including: serial RS -232 port, parallel I/O port 

n 8085 CPU 3 MHz operation, 256 bytes memory, ROM monitor, 3 timers, and more. 
I. j Assembled & Tested $250.00 

PS -28D Mounts in the I -8080 enclosure, supplies +8V @ 28A, +/- 16V @ 3A, kit includes 

Power Supply board, transformer, documentation, and all components. 

?' Parts Kit: KIT $95.50 

I -8015 Complete The complete 8085 system, includes MPU -B, RAM Ill, 10 slot terminated mother - 

System w /MPU -B board, PS -28D, and jump start front panel. A complete 64K system! 
Assembled & Tested $1250.00 

CP /M ®2.2 NOW AVAILABLE - CP /M for the IMSAI floppy disk system. Version 2.2 is 

i ) for IMSAI available for the 1310 -C 8" controller. Others on request. Docs. incl. 
8" Diskette & Manuals $175.00 

t) Ask about documentation, repair service, firmware and software for your system. 

TERMS: (1) PR EPAI D Send check or M.O. for merchandise amount only - we pay the shipping in USA only 
(2) UPS COD or bankcard orders by phone or mail - shipping charges added. .' California Residents add 6.5% Sales Tax. 

376 BYTE Apri! 1981 Circle 281 on Inquiry card. 



P.O. Box 4430X 

Santa Clara, CA 95054 

ELECTRONICS Will calls: 2322 Walsh Ave. 
(408) 988 -1640 TWX 910 -338 -2139 

Same day shipment. First line parts only Factory tested. 
Guaranteed money back. Quality IC's and other compo- 
nents at factory prices. INTEGRATED CIRCUITS 

7101071 

005* 
74040 

7ami 
7414N 
71706 
742214 
71.306 
74426 
74456 
71470 
7116. 
7451* 
74746 
1475/ 
74696 
74696 
74905 
71926 
74936 
74956 
74100N 
74107. 
71'716 
7 236 
74125N 
7,7456 

7/76 3 1 

711545* 
74157N 
74161* 
7176271 
741636 
74174N 
74175N 
711915 
741925 
741916 
7 2210 
742966 
743656 
7438511 
743676 

LM3200-5 
19 063200.12 
20 1M320615 
25 L413207.5 
27 11432071 
25 LM320712 
70 114320715 
25 1M37305 
39 1N771N 
'S 163399 
59 1M3106-5 
82 1634061 
63 0M340612 
77 1M340015 
25 1M3406 24 
35 163407.5 
49 163401.1 
88 1183401.12 

I 70 063401.15 
43 1813401.16 
43 163401 24 
43 114350 
69 16377 

1 35 16379 
35 163615* 
34 16361 
59 16362 
45 167095 
77 1M7239 6 
20 1M733N 
69 1M74105 

125 15114111 
69 167479 6 
87 14174611 
65 04130311 
87 1141304 
96 141305 
85 1411307 

1 15 167370 
87 161458 
85 1411812 

1 25 161619 
7 65 162111 

75 162902 
75 1M3900. 
75 163905 

MC1i51V 
695505 
NE555V 
685564 
NE565A 
NE566V 
58$675 
*E570B 

W 71105 
35 78508 
35 784105 
35 75108 

'5491CN 
7549206 
7549405 

711111i11 
7415005 29 
7415025 29 
7115044 35 
)11505R 15 

7115015 

711571. 
7415700 
7415205 
7415224 
1115285 
7415305 
7415336 
741,5189 
7415745 
7415755 
1415905* 
749935 
7415954 
7,157079 

151124 
74151139 
1/157374 
7/157164 
74151516 
74151554 
74151574 
7/157624 
74151635 
74151719 
741579011 
71152014 
,152588 

153675* 

55 

35 
]5 

6ó 
so 
45 

65 
60 

5 

190 

45 
15 
69 
50 
75 
79 
70 

10 

10 

15 

25 

Ó6 
89 

LINEAR 
041745 90 
CA3046 110 
G30B, 7 80 
047082 , 90 
040089 140 
1610185 AII 35 
1743057 87 
1743077* 15 

1411064 1 00 
563094 715 
1411:6/ 90 
1143171 7 65 
1M3,7* 375 
1413,81 1 50 

1 35 001026 
7 35 C0402' 
135 C0402B 

95 C01029 
95 000030 
95 001035 
95 004040 

5 95 004042 
7 00 004043 
I 00 C0+044 
1 35 C04016 
135 C04049 
135 CD4050 
I 35 000051 
135 004060 

85 001066 
85 CDa068 
85 000069 
65 004070 
as [04U77 
85 004072 

5 50 004073 
7 95 C04075 
5 00 004076 
100 004078 
r 60 CD4081 

60 004092 
59 00+716 
50 004493 
IS 004507 
35 C04506 
b 

Ó35i° 
50 004515 

I 75 004516 
I 10 004518 
I 27 001520 

2 00 004527 
95 C04528 
55 004553 

' 50 C04566 

00 004583 
. 75 004585 

2 25 0040792 
6D 74000 

175 74004 
95 74010 

35 74020 

6 6 

I9 4010 

071 
50 74076 

.25 
00 

74092 
60 740754 
60 740760 

25 4C192 
50 ;40221 
55 740905 
89 

í40906J 
740922 

A e D CONVERTER 740923 
90388 4 50 740925 
670001 1195 740926 
8707 EN 22 00 740927 
87500J ,195 
10750 9 95 INTERFACE 
9400ÚV 1 7 40 8095 20 
10L7103 9 50 1096 

65 
65 075 

4687 
7073 

52 
550 

1017107 t 25 8097 65 175 1014 7 50 

8098 65 
3541 

6 95 

CMOS 6709 1 25 

004000 25 6710 4 50 PROM 
004007 15 8713 3 00 77074 4 05 
004002 35 6720 5 50 2706 6 10 

004006 1 70 8121 3 10 277677 ,1 00 

004007 35 8724 3 50 27,6 5 1o1, 10 50 
004006 120 6725 310 5 27,6 5 Po96900 
004009 45 8726 1 69 2772 29 50 
004070 45 8728 2 75 2756 9 50 

0040,1 35 8797 169 67414 55 00 
004012 26 6798 1 99 8748 15 00 
004013 47 87414 5500 
C04014 7 25 87551 55 00 
0040,5 1 00 605111611064 886662523 2 95 
004076 55 21011 3 85 5625723 650 
004077 105 2102.1 95 6825126 375 
04075 9E 210241-4 145 5625729 850 
004019 45 210245.21 1 65 6825137 850 
C04020 1 07 21046"4 4 95 5125,16 6 75 

004027 1 15 210784 1 75 5125737 8 75 

004022 1 10 27117 3 75 0146577 230 
054023 II 2772,2 3 95 5723 2 90 
004024 75 2114 3 75 

004025 28 71141 3007s4 25 

2 5D 

66 
e5 
35 

45 
1 00 
1 35 

85 

85 

BS 
1 67 

45 

62 

41 

;' 
40 
50 
45 
IS 
s 

I IS 
105 

35 
] 

0 5 5 

1 60 
2 65 

m 
94 

2 52 
1 10 

I 50 

21741 15076 4 00 CONNECTORS 
4118 2007s 4 50 30 517 4004 2 50 
e 4116 2001626 95 44 pm 10ee 9 75 
14415267 40 86 pm cape 00 
74165280 700 10O . 9 4 4 1 4 450 
7405320 995 700 9,n400e WW 525 
6745330 594 
704770,3 4 00 IC SOCKETS 
504110 4 5 00 Solder Tln low P74711, 

P57011 8 95 PIN 1 UP PIN 1UP 

4200A 9 95 B 15 22 30 

82525 7 50 71 14 24 35 

911024 1 50 16 75 78 12 

9007655 695 IS 27 36 56 
M457700 450 70 29 40 57 

574538500 1 9 95 T e., 1. .. 
MC51667514 9 95 

9368 35D WIRE WRAP LEVEL ] 

4160 1600 n6 16 93 
16 19 700 

CLOCKS 
'e 61 0 I 59 

14145311 50 
M145312 390 

CRYSTALS 

665314 3 90 2 745, 
5U5369 2 10 651 
41515817 14 45 5 *n: 
465965 7 95 70 641 
CIT070 595 leM9r 
C17015 B95 20M6, 
14185375465 3 90 32 657 
6165375AG N 4 90 32768 81 
7205 16 50 7 8437 661 
7207 50 3 5795 M51 
7205 7595 1070067/ 
7209 4 95 2 097152 Mur 
05002605 3 75 2 4576 847, 
050056C5 3 75 3 2766 Melt 

450 
150 
4 25 
4 25 
425 
390 
290 
390 
400 
4 50 
120 
1 95 
450 
4 50 

60 665]100 250 
450 

50IS O50 

jÌ5 MICROPROCESSOR 5 Ie5 MN1 50 

2305 
6561 

790 995 

6153660M1Ì9+ 
+35 

3 00 6522 9 95 
rB J32 Mgt 150 

35 6400 95 ,2 7780 ,877 I So 6802 7 95 

l5 6820 1- KEYBOARD ENCODERS 
09 6850 595 A52376 57750 
35 87601 395 A 51600 I7 95 
l5 It ß9s Á,59t00 7650 
95 0006 7500 

1 25 230. ,9 95 
710603BO 7550 

I 25 9212 2 90 
240923 5 S3 

115 8210 3 95 
700765 5 6 95 
J 59+00 t7 SO 

II 
i5 1223 3 i5 0 Cenagon RS232 

31 6ne 4 95 0887 362 
165 8251 6 95 08255 6 20 
190 8253 75 00 04517 67 

6 W 
75 

8255 5 15 0695 1 95 
8257 7090 

I 95 9259 74 95 
5 00 1602CP 5146 13 95 

5 so 780207 9111 17 95 
pSp 

95 

14677 950 981013601911180 mob 

6 601'60200 5/ 95 Detelst 19 95 

8 95 00776070 15 00 Seincl 61 8115 
Á17o Clock X17 17 95 

pipit. Clock 11I1 14 95 

0515P 210 
06155 3 10 

Complete Set 950 

cOP7616P 795 

1671K E rpm III 
Ohs 70057 569 00 

Mat8er*o4r1 619 00 
Ferule 60474 61500 

RESISTORS '. 0471 5'. 
70 per NW 03 
25 

1 OO 

type 
pe 075 

1000 Ser 7709 012 
352 0419 pe7k 

5 u -1909 6 75 

. Ill 5'. Der 444 05 

Telaóto 7lrmeal 
Moae19,2 9785 00 

Mode 920 586500 

mm 46r t6ewawan .1 
SIA 5 

K EYBOARDS 
5e say ASCII 9appon4 911 

Fehr ass4.1844d 
53105 ASCII4ep64ra 971 

fLO1/ WmM5a 
E1G64un Rn50 
MMII Fnppsure 

96) 50 
7) 50 

ro 0000 

M 95 
20 95 

LEOS 
Re, 7018 15 

07557 5670* 7078 20 
Jumbo Rao 20 

C1, 
OOO . Y 

0Np 651 25 
Çä00IEOW per IS amen pee, rd5 chan 

60901686781 SPECIALME1 la POW 
Cc ^: e'e orareae r ra rest 408.7 
MAX- 100 5ilea Frog 5 Dr Mt 95 

OK WIRE 
Portable Mullbmp 

¡Ois In á5i16 
00 

C 7791.74 Ilse oI AP ProXUCM Instep. 

SPEC6l PRODUCTS 
M ,05865 5119471 fumer 

710 pg sots 900 
PC pana 7 50 

A Mom Pushbutton 27 
3 pos 6409 25 

900165.5 6 95 

h4,IIOe 
640041 10 r 

E. 0n 5229 00 
Model 150 Bus 

Grabber 1369 00 
0741 CM.1.r Ill 521.95 
2.5 691 FrXOOSne1 

0695th VII 517.60 
]0051,5kIl R 

Cooney K11 $47 75 

TRANSFORMERS 
6V 300 ma 3 25 

Von 100 ma 4441518e1 125 
12 69 C1 6O0 we 1 75 

729 
250 p 1 95 

9 C3250 ma woo p9p 1 )5 

2p96=mp4lpWp 95 
129 6 amp 19 95 

500 
¡ 

ma .440 au pua 15 
72V p a11 plug 6 50 
,O15 VAC e,6 SIA ear thug 915 

55,14? LIDS 
MANI CA 270 290 
I/ 4E3 CC 125 39 
mown 74 CA CA 302 7 00 
01704 CC 300 7 25 
01707 0170711 CA 300 7 00 
01/27 725 CA CC 500 1 90 

01747 750 CA CC 600 1 95 
180159 CC 351 70 
1M0540507 CC CA 500 1 35 
9140503 510 CC C4 SOO 90 
1M0900507 CC CA BOO 220 
1 apt 6u661e 60 
ID Mel elpIar 125 
7520 Cune. 414/411/11 39 
111117 9e. 9 50 

*651540 CC 30 1 0 
*154610 CA 40 1 20 
51161810 CC 40 1 2D 

*164770 CA 40 95 
*564710 CC 40 120 
MAN6540 CC 56 2 95 
MAN6710 CA 60 1 35 
4656740 CC 60 7 35 

M41054. C. F 1.95 
6410121 1.95 
I01151nagormer 2 25 

51191211nnelprner 2 25 

DIP %95n 
as.a,.n S 95 

"-9011751 100 
6-posnlon 100 
7.90st5n 100 
B"pos+.on r 05 

CamplW9 nna 519obYP1.5, e06 
laden 6,.14664441 In Mai 
r. 5;41e1 Pa, 55.95 

56 5) 

PROM Eraser 
assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity OSHA/ 
UL version $89.50 (with timer $94.50). 

Z80 Microcomputer 
16 bit 1.0. 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S -100 Computer Boards 
8K Static Godbout Econo IIA Kit 149.00 

16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX -24 Kit 414.00 
32K Static Godbout Econo XX -32 Kit 537.00 
16K Dynamic RAM Klt 289.00 
32K Dynamic RAM Kit 328.00 
64K Dynamic RAM Kit 399.00 
Video Interface Kit $139.00 

80 IC Update Master Manual $39.00 
Comp. IC data selector, 2700 pg. master reference 
guide. Over 51.000 cross references. Free update 
service through 1980. Domestic postage $3.50. 

Modem Kit $60.00 
State of the art, orig., answer. No tuning neces- 
sary 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only $17.00. 

LRC 7000 +Printer $389.00 
40/20 column dot matrix impact, std. paper. 
Interlace all personal computers. 

64/40/32/20 version $405.00. Optional cables 
available. 

LRC 7000 printer interlace cable for Super Ell 

with software $35.00 

NiCad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w /full 
parts and instructions. $7.95 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. alphanu- 
meric display. ROM monitor. fully expandable. 
$405.00. 4K version 5450.00. 4K Assembler 
$85.00. 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM. 8K Basic, 
power supply, cabinet $025.00. 

AIM65 /KIMNIM /Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 

connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 
Convert TV set into a high quality monitor wo 
affecting usage. Comp kit w/full instruc. 

Multi -volt Computer Power Supply 
8v 5 amp, 18v .5 amp, 5v 1.5 amp. -5v 
.5 amp, 12v .5 amp. -12v option. - 5v, ± 12v 
are regulated. Basic Kit $29.95. Kit with chassis 
and all hardware $43.95. Add $4.00 shipping. Kit 
of hardware $14.00. Woodgrain case $10.00. 
51.50 shipping. 

RCA Cosmac 1802 Super Elf Computer $106.95 
Compare features before you decide to buy any plus load, reset, run, wall, Input, memory pro- 
other computer. There is no other computer on test, monitor select and single step. Large, on 
the market today that has all the desirable bene- board displays provide output and optional high 
lits of the Super Elf for so little money. The Super and low address. There is a 44 pin standard 
Elf is a small single board computer that does connector slot for PC cards and a 50 pin connec- 
many big things. It is an excellent computer for tor slot for the Ouest Super Expansion Board. 
training and for learning programming with its Power supply and ,sockets for all IC's are in- 
machine language and yet it is easily expanded cluded in the pnce plus a detailed 127 pg. instruc- 
with additional memory, Full Basic, ASCII tion manual which now includes over 40 pgs. of 

software info. including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer- 
sities are using the Super Elf as a course of study. 
OEM's use it for training and R&D. 

Remember, other computers only offer Super Elf 
features at additional cost or not at all Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan- 
sion Cabinet, painted and silk screened, with 
room for 5 S -100 boards and power supply 
$57.00. NICad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested. 

Questdata, a software publication for 1802 com- 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. Is- 
sues 1 -12 bound $16.50. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 

Keyboards, video character generation, etc. 

Before you buy another small computer, see if it 

includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC's; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Ouest address and data bus 
displays before, during and after executing in- 
structions. Also. CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has points can be used with the register save feature 
been designed to allow you to decide how you to isolate program bugs quickly, then follow with 
want it optioned. The Super Expansion Board single step. If you have the Super Expansion 
comes with 4K of low power RAM fully address- Board and Super Monitor the monitor is up and 
able anywhere in 64K with built -in memory pro- running at the push of a button. 
tect and a cassette interface. Provisions have Other on board options include Parallel Input 
been made for all other options on the same and Output Ports with full handshake. They 
board and it fits neatly into the hardwood cabinet allow easy connection of an ASCII keyboard to the 
alongside the Super EN. The board includes slots input port. RS 232 and 20 ma Current Loop for 
for up to 6K of EPROM (2708, 2758, 2716 or Ti teletype or other device are on board and if you 
2716) and is Lully socketed. EPROM can be used need more memory there are two S -100 slots for 
for the monitor and Tiny Basic or other purposes. static RAM or video boards. Also a 1K Super 
A IK Super ROM Monitor $19.95 is available as Monitor version 2 with video driver for full capa - 
an on board option in 2708 EPROM which has bility display with Tiny Basic and a video interface 
been preprogrammed with a program loader/ board. Parallel I/O Ports $9.85, RS 232 $4.50, 
editor and error checking multi file cassette TTY 20 ma I/F $1.95, S- 100 $4.50. A 50 pin 
read /write software, (relocatable cassette file) connector set with ribbon cable is available at 
another exclusive from Quest. Itincludesregister $15.25 for easy connection between the Super 
save and readout, block move capability and Ell and the Super Expansion Board. 
video graphics driver with blinking cursor. Break Power Supply Kit for the complete system (see 

I Multi -volt Power Supply ). 
Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available. Ouest was the first company 
worldwide to ship a full size Basic for 1802 
Systems. A complete function Super Basic by 
Ron Canker including floating point capability 
with scientific notation number range 

.17E "), 32 bd integer -_2 illion; multi dim 
arrays, string arrays; string manipulation; cas- 

Ohio Scientific Computers 
CIP Series 2 $455.00. Like an Apple at less than 
half the price! CIPMF Series 2 $1199.00. 
Minifloppy version with additional RAM /ROM. 
Complete software and peripherals available. 
Send for free brochure. 

sette I/O; save and load, basic, data and ma- 
chine language programs; and over 75 state- 
ments, functions and operations. 
New improved faster version including re- 
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library. 
Serial and Parallel I/O included. 
Super Basic on Cassette $55.00. 

Gremlin Color Video Kit $69.95 
32 x 16 alpha/numerics and graphics; up to 8 

colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 

Elf II Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S -100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 

1802 16K Dynamic RAM Kit S149.00 
Expandable to 32K. Hidden refresh w /clocks up to 4 

MHz w /no wait states. Addl. 16K RAM $63.00 

Tiny Basic Extended on Cassette $15.00 
(added commands include Stringy, Array, Cas- 
sette I/O etc.) S -100 4 -Slot Expansion S 9.95 
Super Monitor VI.I Source Listing $15.00 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% lax. 
$10.00 min. BankAmericard aid Master Charge accepted. $1.00 insurance optional. 
Postage: Add 5 %. C.O.D. $10.00 min. order. 

Circle 282 on Inquiry card. 

Super Color S -100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S -100 bus 1802, 8080, 8085, Z80 etc. 

Dealers: Send for excellent prIcing /margin 
program. 

Editor Assembler $25.00 
(Requires minimum of 4K for E/A plus user 
source) 
1802 Tiny Basic Source listing $19.00 
Super Monitor 92.0/2.1 Source Listing $20.00 

FREE: Send for your copy of our NEW 1980 
QUEST CATALOG. Include 485' stamp. 

BYTE April 1981 377 



Circle 283 on inquiry card. 

Add -On 
DiskDrive 

Subsystems 
For Apple, TRS -80, S -100 

Based Computers 
Expansion and enhanced capabilities are key words in achieving 

drive subsystems are the ideal, cost -effective way to provide the 

All of our subsystems are complete, thoroughly- tested, 100% 

APPLE 
3101 Minifloppy, 31011 Minifloppy w /interlace card 

8101 CA One SA800 in cabinet w/power, DDC' Controller, cable and manual 

8202CA Two SA800 in cabinet w/power, DDC Controller, cable and manual 

5101CA One SA850 in cabinet w /power, DDC Controller, cable and manual 

5202CA Two SA850 in cabinet wlpower, DDC Controller, cable and manual 

Double Density Controller 

_ 

.. 
- - - .... 

ii . 

... 

full utilization of your computer system. 
expansion capabilities you need to meet 
burned -in, and feature a 1 year 100% 

S -100 BASED 
COMPUTERS 

MODEL NO DESCRIPTION 

4101C SA400 in cabinet wlpower 
8212C Two SA801 in cabinet w /power 
5212C Two SA851 in cabinet w /power 

... 

Our complete line of LOBO disk 
your system growth requirements. 

parts /labor warranty. 

GENERAL 
MODEL N0. DESCRIPTION 

8212 Two SA801 in cabinet 
8212C Two SA801 in cabinet w/power 
5212 Two SA851 in cabinet 
5212C Two SA851 in cabinet w /power 

TRS80 
MODEL NO. DESCRIPTION MODEL NO DESCRIPTION 

4101C One 

SA800 
in Dan ca wlpower Cable 

8101C II One SA800 in cabinet w/power for Mod. II LX80 Double density expansion interface 
for TRS80 

expansion 

Floppy 

INVENTORY 
8202C II Two SA800 in cabinet w/power for Mod. II RS232 Dual Serial Port Option 

C802 Cable for Mod. II 16K 16K Byte RAM for LX80 (32KB max.) P.O. Box 
C805 Cable for TRS80 Minifloppy VTOS 4.0 Disk Operating System 

JR 
CO., 

185, Santa Ynez, Ca., 93460 
(805) 688-8781 

STANDARD RS232 CABLES 

PART NO. DESCRIPTION PRICE 

RS232MM9 Male to male 9 ft. cable 24.00 

RS232MM18 Male to male 18 ft. cable 29.00 

RS232MF9 Male to female 9 ft. cable 29.00 

RS232MF18 Male to female 18 ft. cable 34.00 

RS232FF9 Female to female 9 ft. cable 34.00 

RS232FF18 Female to female 18 ft. cable 39.00 

RS232M09 Male to open 9 ft. cable 18.00 

RS232M018 Male to open 18 ft. cable 23.00 

RS232F09 Female to open 9 ft. cable 24.00 

RS232F018 Female to open 18 ft. cable 29.00 

DISK DRIVE POWER CABLES 

PART NO. DESCRIPTION PRICE 

PDC -5 51/2" DC Power Connector 24" long 6.00 

PAC -8 8" AC Power Connector 24" long 6.00 

PDC -8 8" DC Power Connector 24" long 7.00 

PAC -8D 8" AC Power Connector for 
Double Density Disk Drives 

6.00 

ALL ASSEMBLED - NOT A KIT 

DISK DRIVE 
SIGNAL CABLES 

Single 51/4" Drive Cable $24. 
Dual 51/4" Drive Cable $29. 
Quad 51/4" Drive Cable $34. 
Single 8" Drive Cable $24. 
Dual 8" Drive Cable $32 
Quad 8" Drive Cable $40 
Please state type connector: 

card -edge or socket. 
26 Pin Card -edge Connector 

to DB25S 2' long $19. 

00 
00 
00 
00 
.00 
.00 

00 

CLOCK /CALENDAR 
FEATURES 

12/24 Hr. Format 
Month - Day -Year 
Day of Week 
Leap Year Bit 
4 Interrupts 
+ -30 Sec. Adjust 
Battery Backup 
Simple to Program 

S -100 Clock 
A &T 
Kit 
Bare Bd. 

Apple Clock 
A &T 
Kit 
Bare Bd. 

TRS -80 
A &T Only 

$150 
$100 
$ 60 

$150 
$100 
$ 60 

$150 

4116 - 
(200 ns) 
2708 - 
2716 (5V) - 
2732 

- 

8/$30.00 

$6.00 
$9.00 

$25.00 
8/$28.00 

WE ACCEPT MASTER CHARGE, VISA & AMERICAN EXPRESS 

LAX COMPUTER PRODUCTS 
4728 Manhattan Beach Blvd. 
Lawndale, CA 90260 
(213) 542 -4505 

Apple is a Trademark of 
Apple Computer Co. 

TRS80 is a Trademark 
of Tandy Corp. 

TERMS: Cash, checks, money orders, credit card. 
C.O.D. under $100.00 add $2.00 C.O.D. charge. 
Minimum shipping & handling charge $3.00. Prices 
subject to change without notice. All sales in 
American dollars only. 
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6502, Z80, 8080 AND 8085 USERS 
JOHN BELL 

ENGINEERING'S 
6502 AND Z80 

MICROCOMPUTERS 
ARE DEDICATED COM- 

PUTERS DESIGNED FOR 
CONTROL FUNCTIONS. 

THESE BOARDS FEATURE: 
2048 BYTES EPROM 
1024 BYTES RAM 
ALL BOARDS INCLUDE 
COMPLETE DOCUMENTA- 
TION 
50 PIN CONNECTOR IN- 
CLUDED IN KITS AND 
ASSEMBLED UNITS 
2716 AVAILABLE 
SEPARATELY 

JOHN BELL ENGINEERING'S 6502 
MICROCOMPUTER, 2716 EPROM PROGRAM- 
MER AND APPLE II PARALLEL INTERFACE 
PLUS THE APPLE II MICROCOMPUTER - A 
COMPLETE DEVELOPMENT SYSTEM. 

6502 MICROCOMPUTER FEATURES: 
1024 BYTES RAM 
2048 BYTES EPROM 
USES ONE 6522 VIA (DOC. INCL.) 

2 8 BIT BIDIRECTIONAL I/O PORTS 
2 16 BIT PROGRAMMABLE TIMER/ 
COUNTERS 
SERIAL DATA PORT 
LATCHED I/O WITH HANDSHAKING LOGIC 
TTL AND CMOS COMPATIBLE 

80 -153 ASSEMBLED $110.95 
BARE BOARD $24.95 KIT $ 89.95 

USE YOUR 6502 OR Z80 MICROCOMPUTER TO 
YOUR HOME SECURITY SYSTEM 
HEAT CONTROL 
LIGHT CONTROL 
SOLAR HEATING AND POWER SYSTEMS 
AUTOMATIC CONTROL OF TAPE 
RECORDERS 
TRAFFIC LIGHT CONTROL 
IRRIGATION SYSTEMS 

JOHN BELL ENGINEERING'S NEW Z80 
MICROCOMPUTER FEATURES: 

Z80 CPU SOFTWARE COMPATIBLE WITH 
Z80, 8080 AND 8085 MICROPROCESSORS 
2048 BYTES EPROM 
1024 BYTES RAM 
SINGLE 5V POWER SUPPLY AT 300MA 
CLOCK FREQUENCY IS 2MHZ, RC CON- 
TROLLED 
Z80 PIO (DOC. INCL.) 
2 8 BIT BIDIRECTIONAL I/O PORTS 
LATCHED I/O WITH HANDSHAKING LOGIC 
TTL AND CMOS COMPATIBLE 

80 -280 ASSEMBLED $129.95 
BARE BOARD $29.95 KIT $119.95 

CONTROL EVERYTHING! 
AUTOMATIC CONTROL OF VIDEO 
RECORDERS 
ROBOT CONTROL 
AUTOMATIC DIALER 
AUTOMATED SLIDE SHOW CONTROL 
COMMUNICATION SYSTEMS FOR THE 
DISABLED 
THE WORLD 

Ow- JOHN BELL ENGINEERING 
VISA 

ALL PRODUCTS ARE AVAILABLE FROM: JOHN BELL ENGINEERING 
P.O. BOX 338 REDWOOD CITY, CA 94064 (415) 367 -1137 

SEND FOR OUR COMPLETE CATALOG! ADD 6% SALES TAX IN CALIFORNIA. ADD 5% FOR SHIPPING AND HANDLING. 

MASTER 
CHARGE 
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!WCTOIPiIIC C1iThR 
CALL TOLL FREE 

1-800-228-4097 
Call Toll Free For 

"Unbelievable" 
Low Low 

Prices On These 
Lines: 

APPLE - ATARI - BASE 2 

CENTRONICS 
COMMODORE - DC HAYES 

HAZELTINE - LEEDEX 
MACROTRONICS - MAXELL 

MOUNTAIN HARDWARE 
NORTH STAR - PANASONIC 

SANYO - SYNCOM 

YOUR. 

, 
master charge 

cLcCTRON iiCs PLnYcROUNID 
1840 "O" Street Lincoln, Nebraska 68508 

In Nebraska Call (402) 476 -7331 

MICROCOMPEQUIP DISCOUNTS & DEALER OVERSTOCKS 

ALL ITEMS BELOW SOLD AS IS - NO RETURNS / NO REPAIRS 
CALL FOR AVAILABILITY: LIMITED QUANTITIES NEW EQUIPMENT 

CALL FOR 
OUR LOW PRICES 
FOR THE FOLLOWING 
MANUFACTURERS: 

APPLE 
ATARI 
CROMEMCO 
VECTOR GRAPHIC 

A.I. Cybernetics Speechboard 
Anndex 40 Column Printer 
Base 2 8K Memory Board Assembled 
Commodore 2001.8 8K PET 
Craig M -100 Translater 
Damn Cassette Interface 
Dynabyte Naked Terminal 
Digital Systems Duel 8" Single Density 
Dutronice Poly Z -80 Upgrade Kit 
Dutronice ¡meal Z -80 Upgrade Kit 
Eclectic Corp. Superchip for Apple II 
Fidelity Electronics Ltd. 

Level l Chem Challenger 
Level 4 Checker Challenger 
Level 2 Checker Challenger 

George Risk Inc. Pet Keyboard 
Imsai CPU Board 
loom Micro Peripherals 5" Disk Drive 
Intertec Data Intertube Terminal 
Kent Moore 8K RAM 450NS 
Kent Moore Alpha Duiplay Module 
Mountain Hardware 

AC Control Apple 
AC Remote 
S -100 AC Control Kit 
AC Remote Kit 
AC Control- Apple Kit 

Micromation Dual Memorex 8" disk drive 
Micromation Dual Density dick controller Card 
MS Corp. Apple PR -40 Interface 
National Multiplex Digital Cassette Recorder 
Novation 1200 Baud Modem (4202T) 
Radio Shack TRS -80 Disk Drive 

TRS -80 16K Computer 
TAS -80 Expansion Interface 

Sell For List Price Polymorphic Syeteme 
8K Assembled 
8K Memory Board 
Poly KBD 
8813 
System 0 

88-System 2 

System 12 Kit 
System 6 

Video Card 
Processor Tech 

Cute BD Assembled 
8K Dynamic Ram 
16K Dynamic Rem 
64K Dynamic Rem 
Extended Basic Cassette 
SOL 20 W/O Memory 
System II Kit 
Panasonic Monitor 

SD Sales 32K Dynamic Rem Board Kit 
Solid State Music 16K Static Ram Board Kit 
Southwest Technical (SWTPC) 

MF-68 Duel 5" Floppy 
Graphic. Terminal 

Technical Design Labe (TDL- Xitan) 
I/O board ' SMB -II 
32L Series K Memory Board 
Fortran IV Ser.37 
Fortran IV Ser.41 
Xitan Alpha 1.S 
Xitan Alpha 1 

Xitan Alpha 3 

Xitan Alpha 1.5 
Video Board 

Technic° Super Starter Assembled 
Technic° Super Starter Kit 
Trace Elec. 32K RAM Board Aseem 

289.00 
225.00 
169.00 

2880.00 
378.00 
529.00 
846.00 

1134.00 
210.00 

139.00 
175.00 
300.00 
878.00 

21.00 
1270.00 
1262.00 

143.00 
332.00 
300.00 

796.00 
79.00 

257.00 
559.00 
279.00 
279.00 
823.00 
576.00 
854.00 
571.00 
277.00 
293.00 
199.00 
599.00 

385.00 
300.00 
225.00 

3250.00 
525.00 
735.00 

1128.00 
1575.00 

280.00 

199.00 
250.00 
429.00 

1350.00 
45.00 

1895.00 
1905.00 

210.00 
475.00 

260.00 
641.00 
211.00 
550.00 
122.00 

88.00 
245.00 

2293.00 
123.00 
116.00 

75.00 

120.00 
100.00 

40.00 
176.00 
125.00 
821.00 
595.00 
148.00 

80.25 

132.00 
95.00 

104.00 
67.00 

104.00 
1467.00 
310.00 

87.00 
150.00 
274.00 
399.00 
479.00 
239.00 

380.00 
855.00 
282.00 
795.00 
199.95 
120.00 
350.00 

2732.00 
169.95 
159.95 
95.00 

75.00 
115.00 
40.00 

250.00 
175.00 

1095.00 
874.00 
197.50 
107.00 

189.00 
149.00 
149.00 

99.00 
145.00 

1990.00 
500.00 

87.00 
200.00 
375.00 
499.00 
599.00 
299.00 

325.00 

995.00 
98.50 

395.00 
799.00 
349.00 
349.00 

1138.00 
769.00 

1181.00 
868.00 
369.00 
300.00 
299.00 
999.00 

MICROCOMPEQUIP 
PO BOX 195 
CROWNSVILLE, MD 21032 

VISA / MC / CHECK 

PHONE ORDERS: 
(301) 261 -1859 
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1858 Evergreen Street, Duarte, California 91010 Phone 213 -357 -5005 

INSULATION DISPLACEMENT SOCKETS 
RIGHT ANGLE HEADERS 

J .. j l l 
` 1 l . 
. J)111)1i 

tT. 
1 

Pins .c wd.wa a,- wraP 

10 IDH1OSR .80 IDH1OWR 1.75 

20 IDH2OSR 1.25 I DH2OW R 2.75 

26 IDH26SR 1.85 IDH26WR 3.60 

34 IDS34SR 2.15 IDH34WR 4.15 

40 IDH4OSR 2.50 IDH4OWR 4.90 

50 IDH5OSR 3.15 IDH5OWR 6.15 

EJECTOR EARS .25 EACH 

25 PIN "D" CONNECTORS 

Styl Pan 

SOLDER STYLE 
Male DB25P .2.25 
Female DB255 3.00 
Hood DB25C 1.10 

INSULATION DISPLACEMENT 
Male IDC25P 4.95 
Female IDC255 5.25 
Hood IDC25C 1.35 

CARD EDGE 
CONNECTORS 

11K 

Pins Part No 

10 IDE10 3.25 

20 IDE20 3.50 

26 IDE26 4.05 

34 IDE34 4.85 

40 IDE40 5.65 

50 IDE50 5.90 

SOCKETS 

Stain 
Pins Part No. 1111 

10 IDS10 1.25 .25 

20 IDS20 2.02 .25 

26 IDS26 2.65 .25 

34 IDS34 3.50 .25 

40 IDS40 4.05 .25 

50 IDS50 5.06 .25 

WIRE WRAP WIRE 

page 
DIGITAL INC. 

RIBBON CABLE 

Conductors: Solid Color Color Coded 
ion. iao n ion too n 

10 2.90 17.00 4.00 30.00 

14 3.40 23.80 5.00 42.00 

16 3.70 27.20 5.60 48.00 

20 4.40 34.00 7.00 60.00 

24 5.00 40.80 8.00 72.00 

26 5.40 44.20 8.60 78.00 

34 6.80 57.80 11.00 102.00 

40 7.80 68.00 13.00 120.00 

50 9.50 85.00 18.00 150.00 

CABLE PLUGS 

Srrrrrrrrrrn 
WWWWWW 

OW 0., 

Pins 

14 

16 

24 

40 

Pan No. 

IDP14 

IDP16 

I DP24 

ID P40 

1.25 

1.40 

2.25 

3.65 

WIRE KITS 
Length 100/Bag 500 /Bag 1K/Bag Length 100 /Bag 500 /Bag 1K/Bag Kit No. 1 $9.95 Kit No. 3 $32.95 

2.5" $1.25 $3.58 S 6.19 6.5" $1.92 $6.44 $11.81 250 3" 100 41/2' 500 21/2" 500 4'12' 
3.0" 1.30 3.86 6.78 7.0" 1.99 6.76 12.44 250 31/2" 100 5" 500 3" 500 5" 
3.5" 1.37 4.15 7.37 7.5" 2.08 7.07 13.09 100 4" 100 6" 500 3'/." 500 51/2" 
4.0" 1.42 4.44 7.94 8.0" 2.14 7.38 13.73 500 4" 500 6" 
4.5" 1.48 4.74 8.54 8.5" 2.18 7.69 14.36 

Kit No. 2 $24.95 Kit No. 4 $59.95 5.0" 1.54 5.04 9.13 9.0" 2.24 8.11 15.01 
5.5" 1.58 5.38 9.72 9.5" 2.30 8.32 15.65 
6.0" 1.65 5.66 10.31 10.0" 2.39 8.71 16.28 250 2'h" 250 5" 1000 21/2" 1000 4'.4 

500 3" 100 5%2" 1000 3" 1000 5" 
Kynar precut wire. All lengths are overall, including 1" strip on each end. 500 3'12" 250 6" 1000 31/2" 1000 5" 
Colors and lengths cannot be mixed for quantity pricing. Choose from colors 500 4" 100 61/2" 1000 4" 1000 6" 
Red, Blue, Black, Yellow, White, Green, Orange, and Violet. 250 4!/2' 100 7" 

ORDERING 
INFORMATION: 

Orders under $25 Include $2 handling 
All prepaid orders shipped UPS Ppd. 
Visa, MC & COD's charged shipping. 
All prices good through cover date. 
Most orders shipped same day. 
Byte must be mentioned to get sale price. 

Write or call for 1981 catalog 
IC Sockets 
Vector Board & Pins 
Bishop Drafting Aids 
OK Tools 
RN IDC Crimp Connectors 

Circle 288 on inquiry card. 

"NEW" WIRE WRAP SOCKETS 
FEATURING A SELECTIVE PLATING METHOD THAT WILL SAVE YOU 

MONEY BY HAVING GOLD ONLY WHERE IT COUNTS. 
Size OuentltvlTube Price ee. Price /Tube 
B 52 .41 21.32 

TIN PLATED TAILS 

GOLD PLATED CONTACTS 

3 Level closed entry. 

RN Side Wipe contact design gives 
twice the contact area for high reliability. 

14 

16 

18 

20 

22 

24 

28 

40 

30 

26 

23 

21 

19 

17 

15 

10 

.47 

.51 

.70 

.87 

94 

.96 

1.25 

1.70 

14.10 

13.26 

16.10 

18.27 

17.86 

16.32 

18.75 

17.00 

FOR REFERENCE. MUST BE 
ORDERED IN TUBE QUANTITIES. 

TOLL FREE ORDERING NUMBER 14800)- 423.7144 



Z -80 FORTH $50.00 
Fast, interactive, and flexible lan- 

guage well suited for real time applica- 
tions. Full fig- FORTH' and FORTH -79' 
vocabularies, plus extensions for access 
to all CP /M" functions. Uses standard 
CP /M compatible random access files 
for screen storage. Eight -inch soh -sec- 
tored single density diskette includes: in- 
terpreter /compiler, line editor, screen 
editor, Z -80 assembler, decompiler, util- 
ities, and demonstration programs. 60 
page user manual supplied. Requires 
Digital Research CP /M 2.x or MP /M 
l.x. Price Includes tax and shipping by 
first class mail or UPS. 

Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90086 

Forth Interest Group. " CP /M Is a trademark of Digital Research, 
Inc. 

Circle 341 on inquiry card. 

LuoER 
O.T. AND GODBOUT 

COMPONENTS FROM SLUDER 
1.1.1 

PO ß0K 951 
WEST -thit\ STE Ft cq 92bß3 

719 ß95 171-1 

Circle 344 on inquiry card. 

Dysan 
CORPORATION 

Solve your disc problems. buy 100% surface 
tested Dysan diskettes. All orders shipped 
born stoctc, within 24 hours. Call toll FREE 
(900) 235 -4137 for prices and information. 
Visa and Master Card accepted. All orders 
sent postage paid 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401. (In Cal. call 
(805) 543 -1037.) 

Circle 347 on inquiry card. 

01110 SCIHIITII* 
COMPUTERS 

CiP SERIES II - $47900 
OUR PRICE - $399.00 
other OSI discounts available 

CALL NOW TOLL FREE 

1- 800 -558 -0870 

COMPUTERS 
PLUS, INC. 

2749 S 108th St. 
MILWAUKEE. WI 53227 

(414) 321 -1770 
IN WISCONSIN 

Circle 342 on inquiry card. 

CP /M 68XX 
CROSS -SOFTWARE 

including source code in "C" 
ASSEMBLER FEATURES: 

2 -pass absolute assembly 
Full instruction set, Motorola -compatible 

pFree- format input 

p Unlimited length labels 
rArithmetic expressions in operands 
Sorted symbol table output 
Intel format hex output 

PACKAGE A6800 ... MC6800 /MC6802 /MC6808 
PACKAGE A6801 MC6801 /MC6803 
PACKAGE A6809 MC6809 

8" soft -sectored disk format, w /manual S100.00 
5" North Star disk format, w /manual 5100.00 
Manual and listing alone S 85.00 

(Wisconsin residents please add 4% tax) 

intro) corps 
647 W. Virginia St. Visa and 
Milwaukee, WI 53204 Master Charge 
(4141276.2937 Accepted 

Circle 345 on inquiry card. 

Pascal and C 
for hire 
Experience in: 

systems software 
real time applications 
business applications 
scientific applications 
data reduction 

McHenry Associates 
P.O. Box 2700 

Huntington Beach, CA 92647 

(714) 962 -6019 

Circle 348 on Inquiry card. 

QUARTZ CRYSTALS 
37185 521288 99:1368 zooms 3618868 4265188 461128 
SÁ08 561013 998488 2049888 3636368 4217681 473768 
10004 571438 9989608 2211848 3796288 4292581 47141 
184326 545411 0OM 2257588 3837688 12913211 41513 
164378 5982.5 024585 2635568 3844488 4300081 ems 

2000 A 60008 048685 25 5006 8 186255. B 430375.1 4556613 

2071 A 61448 0.77555 266706 B 3897588 4307451 487006 
245761 515030.5 512558 77000 B 3931768 4318685 488768 
2500 A 6.57505 013868 2700365 3950388 4325981 497006 
256575 5.105 113606 2755068 3966688 4333181 497338 
193508 655361 11558 2110068 3975388 4337065 418118 
30304 8.725308 121868 2862768 3987688 4340781 502505 
3571 6758401 12830 8 2875388 3996288 4343785 510556 
3508 6900341 147765 587588 4044488 4344485 513128 

327ú8A i5530 165668 593788 4059288 4355588 51708 
3500 8 703368 168165 300605 4081288 4367805 516506 
35798 75168 2.458 3036068 4003368 4366688 528138 
1080-5 7.11168 431828 3067588 4087588 4377788 567506 
4.19410 775881 443088 3087688 4388188 4381288 M6006 
4.345,8 50008 5000 B 314788 406258 0 431144 60 7508 

441031 55388 54488 3175388 4100081 485168 667506 
Is1001 1.14181 550658 3190388 II 16608 ernes 701036 
466005 1.18111 6000 B 3205 B 4137686 439581 750005 
483031 831011 83848 3320368 4193788 44m8ß 908338 
491521 819311 72248 3362588 4200386 44 03788 999868 
5m0ß 857661 724228 3455588 4256368 44 37656 10060688 
506888 860588 80008 3475388 476588 44 1778 8 10146688 
512038 896088 843208 N97768 4270066 4512568 11306688 
5113508 899068 54666 3592568 4175388 4631068 10346688 
518568 9472088 975088 360005 428068 4670068 1045188 
ALL A - 1299 All B - 1I99 100450810100015 -. 

ADD 51.00 SHIPPING 
CAL. RES. ADD 6% SALES TAX 

FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 

QUALITY COMPUTER PARTS 
P.0 BOX 743 CHATSWORTH. CA 91311 

Circle 343 on Inquiry card. 

* * * * * * * * * * * * * * * * * * * 

-COMPUTER SURPLUS 
* * * * * * * * * * * * * * * * * * * 

Used micro computer systems 100% 
functional, $600 to $1500. Video 
terminals & keyboards, $50 to $700. 
Stringy floppy units -brand new, 
$300. All the above with documen- 
tation. Computer cabinets, 19" rack, 
$50 to $100. Power supplies, capa- 
citors, ribbon cable, cooling fans, 
misc. components & hardware. Also 
deal in IBM & Univac. 

CALL VIC CLOUGH at 
(216) 473 -0866 

DATA HARDWARE 
701 Beta Dr. #4 

Cleveland Ohio 44143 

DEALERS WELCOME 

Circle 346 on inquiry card. 

CONVERT ANY TV 
TO A HIGH QUALITY MONITOR 

HIGH 
NEW 

QUALITY 

TTTiTTT r 

r r 

r 
I 7/7 

r r 111r7 

YOD -- KITS 

Hot Chassis or Transformer sets* 
64 -80 characters per line 
By- passes tuner & I.F. 
Normal viewing unaffected 
Safe -Easy kit installation 

ACVM Hi- resolution $34.95 ppd. 
* Referenced to neutral 

V. A. M. P. INC. 
Box 29315, Los Angeles, CA 90029 

Calif. Residents add 6% Sales Tax 

Circle 349 on Inquiry card. 



MICROPROCESSOR SUPPORT I.C.'S 
WE GUARANTEE FACTORY PRIME PARTS 

We are going to become the largest supplier of prime 
microprocessor support I.C.'S. We guarantee that our I.C.'S 
are purchased from manufacturer authorized distributors. 
This is the only way to deliver prime parts at the lowest 
possible prices. Our committment is to offer the best price 
and the fastest delivery to our customer. We give many 
thanks to our valued customers who have helped us grow. 

NEC 16Kx1 DYNAMIC RAM 200 N.S. 
These are prime 4116's from one of the best 
MOS RAM manufacturers in the world. 

4116 200ns 
8 for $25.00 32 for 96.00 

Only prepaid orders on this special. 

8080A CPU 4.95 2708 EPROM 1Kx8 4.95 NEC 1Kx4 STATIC RAM 250 N.S. 

8085A CPU 8.95 2716 EPROM 2Kx8 8.95 These are prime low power static ram's NEC 
8086 CPU 99.95 2732 EPROM 4Kx8 21.00 for the finest in MOS MEMORY. 
8088 CPU 44.95 4118 STATIC 1Kx815.00 2114L 250ns 
Z -80 CPU 10.50 4164 200ns 64Kx1 Call 8 for $25.00 32 for $96.00 
Z -80A CPU 12.95 Z8OB CPU 21.00 Only prepaid orders on this special. 

Z80 -P10 7.75 8289 49.95 4050 .69 4531 .99 74C925 6.95 74LS107 .45 74LS244 1.95 
Z80A -P10 9.75 4000 .35 4051 1.10 4532 1.25 74LS00 .35 74LS109 .45 74LS245 4.95 
Z80 -CTC 7.75 4001 .35 4052 1.10 4539 .99 74LS01 .28 74LS112 .49 74LS247 1.10 
Z80ACTC 9.75 4002 .35 4053 1.10 4543 1.99 74LS02 .28 74LS122 .55 74LS248 1.10 
Z80 -DMA 22.25 4006 1.39 4055 3.95 4553 3.50 74LS03 .28 74LS123 1.19 74LS249 1.69 
Z80A -DMA 27.75 4007 .29 4056 2.95 4555 .75 74LSO4 .39 74LS125 1.35 74LS251 1.79 
Z80 -810/0 24.95 4008 1.39 4059 9.95 4556 .75 74LS05 .28 74LS126 .89 74LS253 .98 
Z80A- S10/029.95 4009 .49 4060 1.39 4581 1.99 74LS08 .39 74LS132 .79 74LS257 .98 
Z80 -S10/1 24.95 4010 .49 4066 .75 4582 1.01 74LS09 .39 74LS136 .59 74LS258 .98 
Z80A- 510/129.95 4011 .35 4068 .35 4584 .55 74LS10 .28 74LS138 .89 74LS259 2.95 
Z80 -S10/2 24.95 4012 .29 4069 .35 4585 .99 74LS11 .39 74LS139 .89 74LS260 .69 
Z80A- S10/229.95 4013 .49 4070 .49 4702 9.95 74LS12 .39 74LS145 1.25 74LS261 2.49 
3205 3.45 4014 1.39 4071 .35 74C00 .39 74LS13 .47 74LS148 1.49 74LS266 .59 
3242 10.00 4015 1.15 4072 .35 74CO2 .39 74LS14 1.25 74LS151 .79 74LS273 1.75 
8155 11.25 4016 .59 4073 .35 74C04 .39 74LS15 .39 74LS153 .79 74LS275 4.40 
8185 29.95 4017 1.19 4075 .35 74C08 .49 74LS20 .26 74LS155 1.19 74LS279 .59 
8185 -2 39.95 4018 .99 4076 1.29 74C10 .49 74LS21 .38 74LS156 .99 74LS283 1.10 
8202 45.00 4019 .49 4078 .35 74C14 1.65 74LS22 .38 74LS157 .99 74LS290 1.29 
8205 3.45 4020 1.19 4081 .35 74020 .39 74LS26 .39 74LS158 .75 74LS293 1.95 
8212 2.00 4021 1.19 4082 .35 74C30 .39 74 LS27 .39 74 LS 160 .98 74 LS295 1.10 
8214 3.95 4022 1.15 4085 1.95 74C32 .99 74LS28 .39 74LS161 1.15 74LS298 1.29 
8216 1.85 4023 .38 4086 .79 74C42 1.85 74LS30 .26 74LS162 .98 74LS324 1.75 
8224 2.65 4024 .79 4093 .99 74C48 2.39 74LS32 .39 74LS163 .98 74LS347 1.95 
8226 1.85 4025 .38 4099 2.25 74C73 .85 74LS37 .79 74LS164 1.19 74LS348 1.95 
8228 5.00 4026 2.50 4104 1.99 74C74 .85 74 LS38 .39 74 LS 165 .89 74 LS352 1.65 
8238 5.45 4027 .65 4501 .39 74C85 2.49 74LS42 .79 74LS166 2.49 74LS353 1.65 
8243 4.65 4028 .85 4502 1.65 74C89 4.95 74LS47 .79 74LS170 1.99 74LS363 1.49 
8251A 5.55 4029 1.29 4503 .69 74090 1.85 74LS48 .79 74LS173 .89 74LS365 .99 
8253 9.85 4030 .45 4505 8.95 74C93 1.85 74LS51 .26 74LS174 .99 74LS366 .99 
8255A 5.40 4031 3.25 4506 .75 74C95 1.85 74LS54 .35 74LS175 .99 74LS367 .73 
8255A -5 5.40 4032 2.15 4507 .95 74C107 1.19 74LS55 .35 74LS181 2.20 74LS368 .73 
8257 9.25 4033 2.15 4508 3.95 74C151 2.49 74LS73 .45 74LS190 1.15 74LS373 2.75 
8257 -5 9.25 4034 3.25 4510 1.39 74C154 3.50 74 LS74 .59 74 LS191 1.15 74 LS374 2.75 
8259A 7.30 4035 .95 4511 1.39 74C157 2.10 74LS75 .68 74LS192 .98 74LS375 .69 
8271 60.00 4037 1.95 4512 1.39 74C160 2.39 74LS76 .45 74LS193 .98 74LS377 1.95 
8275 32.95 4040 1.29 4514 3.95 74C161 2.30 74LS78 .65 74LS194 1.15 74LS385 1.95 
8279 10.80 4041 1.25 4515 3.95 74163 2.39 74LS83 .99 74LS195 .95 74LS386 .65 
8279 -5 10.80 4042 .95 4516 1.69 74164 2.39 74 LS85 1.19 74 LS 196 .89 74 LS390 1.95 
8282 6.70 4043 .85 4519 .99 74173 2.59 74 LS86 .45 74 LS 197 .89 74 LS393 1.95 
8283 6.70 4044 .85 4520 1.39 74174 2.75 74LS90 .75 74LS221 . 1.49 74LS395 1.70 
8284 5.85 4046 1.75 4522 .99 74C175 2.75 74LS92 .75 74LS240 1.95 74LS399 2.95 
8286 6.70 4047 1.25 4526 1.15 74C192 2.39 74LS93 .75 74LS241 1.90 74LS424 2.95 
8287 6.70 4048 .99 4527 1.75 74C193 2.39 74LS95 .88 74LS242 1.95 74LS668 1.75 
8288 25.40 4049 .69 4528 .99 74C195 2.39 74LS96 .98 74LS243 1.95 74LS670 2.29 

MAIL ORDERS SHOULD BE SENT TO: HANLEY ENGINEERING 
P.O. Box 21432 Seattle, Washington 98111 RETAIL STORE 
Telephone Orders & Inquiries (206) 453 -0792 1644 116th NORTHEAST 
Minimum Order $10.00 Add $3.00 Shipping BELLEVUE, WASHINGTON 98005 

FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.'S 
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6800 MPU. serial I /O, parallel I /O. RAM, 
EROM, 44 -pin 4':" o 6':" PCB 

EXPANSION MODULES 
RAM. ROM. CMOS RAM /battery. analog 
I /O, serial I /O, parallel I /O, counter/ 
timer. 488 GPIB, EROM programmer, 
power fail detect /power on reset 

WINTS 
Winlek Corp 
fest South Sheet 
Lafayette. IN 47904 
317 742.8428 

Circle 292 on Inquiry card. 

K..p.rs-srBNor. 

FILING 
SYSTEM 
FOR 

COMPUTER 
DISKETTES 

Write for FREE sample 
or send 52.95 for a 

package of 10 holders BUSINESS 
plus S .75 for shipping - INFORMATION 
and handling. - 45 SWIMS 

BIS. INC.. P.O. 600 969 BRENTWOOD. TN 37027 
16151 373.2380 

A non-glare clearplas page 
having two pockets on one 
side to house one 8" 
diskette plus a top pocket 
to store an index card to 
record disk data. The 
pages are three-hole punch 
ed for convenient and 
economical storage in 
standard three-ring 
binders. 
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LISP 
INTERPRETER FOR THE TRS -80 
SEE THE AUGUST, '79 ISSUE OF 
BYTE TO FIND HOW EASY IT IS TO 
USE LISP. 

INCLUDES MORE THAN 30 
FUNCTIONS & PREDICATES. 

CODED FOR HIGH -SPEED 
OPERATION. 

FULL ARITHMETIC CAPABILITY. 

USER'S MANUAL. 

SUPPLIED ON CASSETTE FOR 1 6K- 
64K LEVEL II. 

SEND $50 IN CHECK OR MONEY ORDER 
TO: 

CYBER INNOVATIONS 
WORLD TRADE CENTER 

P. O. Box 58657 
DALLAS, TEXAS 75258 

TRADEMARK OF TANDY CORPORATION 

Circle 298 on Inquiry card. 

(SU)ERLEUER) 
Is For 

SuperBralnm People! 
Now, owners and operators of Intertec 
SuperBrain computers around the world 
have a special newsletter to call their own! 

Superletter is packed each month with 
important technical news, accessory ideas, 
and CP /M software designs for the 
SuperBrain. 
Regular monthly features include Technical 
Corner, Q & A Forum, Intertec Factory News, 
Guest Interview, and Super Classifieds. 

For subscription into and ad rates, contact: 

SlPEl2LETTEj2 
Abrams Creative Services 

P.O. Box 3121 
Beverly Hills, CA 90212 

(213) 277 -2410 
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ATARI OWNERS 
SCREEN PRINT INTERFACE 
Obtain hardcopy of any screen image (graphics and / or 

text) on °idler a TRENDCOM 200 or IDS 440 Paper 
Tiger printer Simply attach me supplied parallel printer 
cable and load the software from cassette (may be 
transferred to Disk) Obtain a "picture` of the screen 
on your printer under direct (CTRL7) or program 1X10) 

cordial Works in oll graphics / text modes as well as 
PRINT and LIST "P 

Only $ 139 
Parallel Printer Interface for the 
ATARI 400 / 800 
Connects to controller locks 3 &4 works win BASIC DOS 

ASSEMBLER Three printer connectors available 
ATARI 400 ! 800 

TRENDCOM 100 1 200 A4P -1 A8P-1 
CENTRONICS 730 1 737 A4P 2 A8P -2 

CENTRONICS 36 PIN A4P-3 A8P -3 

CA soles add 6% cox 

MC / VISA accepted s69.9s 
'Fits all other parallel Centronics plus Anudes Base 2. 

Epson Compnm and Micratek Order by port number 

ATARI is a recognized trademark of ATARI Inc 

MACROTRONICS, inc. n 

t 125 N. Golden State Blvd. 1 Suite G 

Turlock. CA 95380 (4) (2091 667-2888 1 634-8888 
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LOWEST COST 
LIGHTNING, RFI, STATIC, AND TRANSIENT 

VOLTAGE PROTECTION 

SOLVES USED FOR 
diet rive errore smell computers 
memory loes medical equipment 
intermittenc Les stereos, tv's 
short lifetimes word proceeeors 

"CIRCUIT- SAFE" 
2 INDIVIDUALLY FILTERED BANKS OF 3 
SOCKETS (6 TOTAL 3 -PRONG SOCKETS) 

1875 WATT MAX LOAD .... $26.95 ppd. 

try one for 15 deys! 

HORIZON, INC. 
COMPUTER PRODUCTS DIV. 

BOX 454 
PALATINE, IL. 110087 

ENCLOSING CHECK_ MONEY ORDER_ 
VISA_ MASTERCHARGE(BANK NO 
EXPIRES SIGNED 

ACCT. NO 

NAME 

ADDRESS 
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MULTIPLE TERMINALS WITH CP /M®! 

Irvine Computer's NEW Model 100 Transaction 
Multiplexer lets you construct CP /M ®based, 
multi-terminal, transactionoriented applications 
without requiring additional system memory, serial 
interfaces, or a multi-user operating system, 

The Model 100 connects to your computer in place 
of your existing RS232 console terminal. Up to 
seven 171 R232 terminal devices can then be 
connected to the Model 100. When the computer 
is busy, the Model 100 buffers all terminal input 
data until the application program asks for it 

NO CP /M® mods, hardware mods, nor assembly 
language code is required. Applications can be 

written in high-level languages. Loaded with 
features! 51495, quantity one, F.O.B. Costa 
Mesa, CA. Limited manufacturer's warranty. 
For more information, call or write: 

EASTERN U.S. AND FOREIGN: 
Wright Marketing Company, Ltd. 
19104 Rhodes Way 
Gaithersburg, MD 20760 1301) 840-1928 

WESTERN U.S.: 
Irvine Computer Corporation (mfgr.I 
3001 Red Hill Avenue, 6.103 
Costa Mesa, CA 92626 17141 557-5292 

CP /M® is a registered trademark 
of Digital Research. 
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HEADERS 

C 

i iic 
urc.1,7 ANGLE 

34 PIN HEADER 
MOUNT 

7 -17vdc 
S.S. BUZZER 

n sdcsn 

Me. r art. 
s °mpw - ode t4 zo cm 

3M 3413 -1003 51.25 EA 
Sr 25 each 

40 PIN HEADER FLAT LEVER 
ALPHA Si . 50 EA HANDLE 
50 PIN HEADER MINI TOGGLE 

3M 3433 -1002 S1 , 75 EA ° 

40 PIN CONNECTOR ' sti 
aSI 3M 3417 ' 00 each 

5I 50 re tor S850 

tWi rrrrru EACH Litronix FR L-4403 
4FLASHER 

2,44 EDGE CONNECTOR 
TIN SOLDERTAIL 156 -'. 200' L E D 

ddwsed,ed ,ed ligNONO m built in hasn,na and 
I 1 ., wcsacre 

LARGE OuANTITIES AVAILABLE ei'.. gale Ora 5 20.na 

x1.35 e.ch 1010, 512 50 2 for 51.70 

ALL ELECTROAKS CORP. 
905 S. Vermont Ave. TERMS 

Los Angeles, Calif. 90006 . ouamdies Lomded 

(213) 3808000 Min Order 51000 

Mon. - Fri. Saturday 'A0ds2o0 y sn,pping 058 
9AM5PM 10 AM-3PM' Celli Res Add6^, 

Prompt shipping 

SEND FOR FREE CATALOG 
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JIL ATA R I p 

COMPLETE LINE OF ATARI 
COMPUTER PRODUCTS 20 -25 % OFF 

Alan 8013 troth 16K.....5810 Atan 810 Disk Orce 5460 
Atan 400 with 811 5399 Mari 410 Cassette Player 569 
Vlslcalc 51 70 Kurta Graphics Tablet 5560 
Ramcram 32K Modules (upgrade 400 or 800) 5256 

ALL ATARI SOFTWARE 20% OFF 

BIT BUCKET SOFTWARE FOR ATARI: 
Utilities Disk with Disassembler, Basic 
Renumberer, Character Generator, Cruncher 
Utility (requires 24K) $45 
Games: Mastercode, Mr. Simon. City 
Bomber (each) $12.95 
Hex, Cryptogram, 
Flying Saucers (each) $14.95 
Any 3 of above $30.00. (specify disk or cassette) 

ALSO: Commodore Pet at Similar Savings 
PLUS: Centronics. NEC. Zenith, Intertec. 
and More! 

The Bit Bucket 
Hardware, Software, Consullmp 

168 North Beacon Street 
49 Box 365 
Newton Highlands. MA 02161 
Phone (6171 783 3144 
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DOWN -TO -EARTH PRICES ON 
OUT -OF- THIS -WORLD PERSONAL 

COMPUTERS AND COMPONENTS. 
Look at this! 

Ohio Scientific 
Superboard II 

$299 
Its the first complete computer 
system on a board. 
Superboard II uses the ultra 
powerful 6502 Microprocessor 
8K Microsoft BASIC -in -ROM 
4K static RAM on board, 
expandable to BK 
Full 53 -key keyboard, with upper 
and lower case. Plus user 
expandability. 
Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 - in today's economy - has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built -in 
"immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard II can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 
Read what's been written 
about Superboard II: 
"We heartily recommend Super- 
board 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 

Circle 301 on inquiry card. 

Look at these easy hardware prices: 
610 Board For use with Superboard II and Challenger 1P. 
8K static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini- floppy disk drives. Requires + 5V 
©4.5 amps. S 298 
Mini -Floppy Disk Drive Includes Ohio Scientific's PICO DOS 
software and connector cable. Compatible with 610 
expander board. Requires + 12V ©1.5 amps and + 5V @ 
0.7 amps. [Power supply & cabinet not included.] 299 
630 Board Contact us for important details. 229 
AC -3P 12" combination black and white TV /video monitor. 159 
4KP 4K RAM chip set. 79 
PS -005 5V 4.5 amp power supply for Superboard II. 45 
PS -003 12V power supply for mini -floppies. 45 
RF Modulator Battery powered UHF Unit. 35 
CS -900B Metal case for single floppy disk drive and power 
supply. (While stock lasts.) 49 
AC -12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 175 
AC -17P Home security system. Includes console, fire 
detector, window protection devices and door unit for use 
with 630 board. 249 
CIP Sams Cl P Service manual 8 
C4P Sams C4P Service manual 16 
C3 Sams Challenger III manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard II, in cassette and mini -floppy form. 

Freight Policies All orders of $100 or more are 
shipped eight prepaid Orders of less then $100 please add 
54 00 to cover shipping costs Ohio residents add 5.5% Sales Tax. 

ai Hours: Call Monday thru Friday 
8:00 AM to 5 00 PM E.D.T. 
TOLL FREE: 1 -800 -321 -5805 

Guaranteed Shipment 
Cleveland Consumer Computers S Components 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order 
Our failure to ship within 48 hours 
entitles you to $35 of software. FREE. 

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 listed below. 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 - - - - -- -- ,--- - - - --, 

I CL EVE NO CONSUMER P.O. Box 46627 Order o rm COMP 
LAM 

& COMPONENTS Cleveland, Ohio 44146' 
1 

1 

1 

1 

1 

1 

1 

Superboard II $299. El RF Modulator $35. 
610 Board $298. AC -3P 12" B/W Monitor $159. 
Mini - Floppy Disk Drive $299. Cl P Sams Manual $8. 

(Attach separate sheet for other items.) 
NAME 
ADDRESS' 
CITY: STATE: ZIP: 

PHONE: 

Payment by: VISA MASTER CHARGE MONEY ORDER 

Credit Card Account # 

Expires Interbank #(Master Charge) 

1 

1 

1 

1 

1 
TOTAL CHARGED OR ENCLOSED $ (Ohio Residents add 6.5% Sales Tax]' 

LOrders of less than $100, please add $4.00 to cover shipping costs. Orders will be accepted from U.S. and 
Canada only All prices quoted are U.S., date of publication, standard UPS shipping FOB the factory. B --- NM - UM /---- - - - -MJ 
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Desk Top Computer 
This unit is a computerized Electronic Secre- 
tary. It keeps time. date, calendar, message, and 
meeting tiles. Originally sold thru a major mail 
order house for over 5450. 

Technically. it's a 6507 MICRO, ROM. RAM. 
Panaplex Alpha Display, Ni -Cad battery. Power 
Supply. Keyboard, Wood and Aluminum Case 
with Schematic and operating instructions. 

Most of these Computers are warranty returns. 
We are offering Refurbished, like new, units for 
$99.95 and AS IS (most have minor problems) 
units for $44.95. Add $4.95 for shipping and 
handling. All units are complete as described. 
All sales are final. California Residents add 
6.5% sales tax. 

Send Payment with order or call our Order Line 
408 -272 -2320 and use your MC or VISA card. 

Solid State Surplus 
P.O. Box 32418/San Jose, CA 95152 

Circle 302 on Inquiry card. 

DISKETTES 

SAVE 40% complete (st. 

"Sgt. Dens. 26.70/10 
Specify soft, 10 or 16 hard sectors 

8" Sgl. Dens. 27.30/10 
8" Dbl. Dens. 35.80/10 

Specify soft or 32 hole hard 

Add S2.00 shipping - Michigan add 4% tax 

LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 

St. Clair Shores, MI 48081 

Authorized Distributor 
Information Processing Products 31,1 

Circle 305 on Inquiry card. 

OKIDATA 
MICROLINE 80 

PRINTERS 

479.00 
80 CPS Up to 3 part copy 9x7 
dot matrix 80,132 columns - 64 
shapes for graphs or charts 6 or 
8 lines per inch Friction feed 
standard - Tractor feed optional 
Quantity discounts available. 
Charge card orders add 3 %. 

American Business Computers 
118 South Mill Street 

Pryor, OK 74361 
918 -825 -4844 

vrsl 
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SOFTWARE 
DESIGN ENGINEER 
BSEE /BSCS. minimum 3 years 
programming experience. Real - 
time systems programming and 
software development for elec- 
tronic switches is a plus. Ex- 
perience with PASCAL or C or 
Assembly language required. Call 
collect or send resume to Ken- 
neth W. Cooper, Harris Corpora- 
tion, RF Communications Divi- 
sion, 1680 University Avenue, 
Rochester, NY 14610, (716) 
244 -5830, EXT 3356. 

nin HARRIS W 
An Equal Opportunity Employer MIF 

COMMUNICATION AND 
INFORMATION PROCESSING 

FLOPPY DISKS 
8" & 5 1/4" 

OPUS - $ 26.0 0 /Box of 10 

3M- $32.00/Box of 10 

PO Box 5059 
Milford,Ct. 

06460 
(203) 877 -3610 

We carry a full line 
of computer supplies 

Send for free cata log. 
VISA- MASTERCHARGE -CHECK 

Circle 306 on Inquiry card. 

TIMOE qo PUTE 

A classified ad magazine 
run by a computer.... 

With AD- LINE'. a menu -driven computer 
program, one phone call will immediately 
compose and expertly index your ad. Prompts 
will insure inclusion of all pertinent details. 
AD -LINE' will answer all questions and take all 
subscription information. 

Use your terminal and any 300 baud 
coupler for instant communication with our 
computer. 

If you don't have a terminal to access 
AD -LINE mail your ads to: 

Po Box 15842 
Philadelphia, PA 19103 

AD-LINE' 

1- 215 -462 -4415 
6 PM TO MIDNIGHT 7 DAYS A WEEK 

Circle 309 on Inquiry card. 

8035 SYSTEMS 
A compact modular set of PC Boards for im- 
plementing test instruments. measurement 
and control systems. badge readers. data 
communications. data entry. games or home 
security systems. 

CPU Board.8035. 2716 
KIT A8T 

1K RAM. 40 I/O Lines $99 $125 
SIO Board. 3 8251A. RS 232 
Dr/Rec. 6 LEDs 99 125 
PIO Board. 2 8255 PIOs. 
Line Drivers 99 125 
2 or 3 Slot Mother Boards 50 
Power Supply. 5V. 12V 8 -12V 55 65 
Diagnostic EPROM and Listing 40 
Bare Boards. Schematics and 
Parts Lists. each . $19.95 

Boards are 4- by 7. 80 pins. 156 centers edge 
connector. Development Tools available nri 
CPM. 

Make check payable to: 
SKP Electronics 

2211 Caper Tree Dr .Tustin. CA 926P! 
(714)832 -1732 

California residents add 6°0 sales tax 
Please add S3.00 for shipping and handling 
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SP,43Dolo 
o 

z 

BUY WHOLESALE! 
Sale thru 4/30/81 on Zenith/ Heath 
Z -89 64K system, listing for $3045 

Anyone may buy 1 for $2375 

or 2 for $2284 each 

or 3 for $2193 each 
Call or write for prices on other Zenith. North Star. and 
other Z -80 based computer systems, modules. peri- 
pherals, and supplies at New Englands oldest 
independent computer store. 

Computer Mart, Inc. 
1395 Main Street 

Waltham, NIA 02154 

(617) 899 -4540 
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micFc 
IDE$IGII CU$l1lTMTS 

1 Bit through 
32 -Bit Machines 

We handle concept 
through production 

prototypes with 
complete documentation. 

HARDWARE - 916/723 -1050 
David Jenkins 

7214 Springleof Court 
Citrus Heights. CA 95610 

SOFTWARE - 916/381 -1717 
Richard Lerseth - LEAPAC 

8245 Mediterranean Way 
Sacramento, CA 95826 
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THE STAR MODEM 
From Livermore Data Systems 

RS232 MODEM SALE $135 

IEEE 488 MODEM SALE $245 

RS232 CCITT $170 

IEEE 488 CCITT $280 

STAR Modem is the price performance leader with a full 

2 YEAR FACTORY WARRANTY. 

WE CARRY THE BLACK APPLE 

BELLE HOWELL 
1 1 1 1 1 1 1 I . l I 

0 4 ii111111 '. 1111V11 I I Ilr 

illiappie computer Inc. 

EBS Business System for PET /CBM 
Extremely comprehensive package for small business. 

Fully integrated inventory and accounts receivable system 

including invoices, packing slips, mail labels, statements, 

bank deposit slips, and 17 reports. 

Paper -Mate Word Processor $29.95 
PET /CBM full featured 60 command system by Michael 
Riley. Uses either tape or disk and any printer. Includes 
in -text commands, floating cursor, scrolling, etc. 

FLEX -FILE Dita Base for CBM /PET $60 
Random file handling system with Report Writer and 
Mail Label Handler. By Michael Riley 

KMMM Pascal for PET $75 
Subset of standard Pascal with true machine language 

translator for faster execution. 16K with tape or disk 

EARL for PET (disk file based( $65 
Editor, Assembler. Relocater, Linker to generate relocat- 

able object code. 

fuIIFORTH+ for PET /CBM $65 
A full -featured FORTH with extensions conforming to Forth 

Interest Group standards. Includes assembler, stung process- 

ing capabilities, disk virtual memory multiple dimensioned 
arrays, floating point and integer processing. 

MIPLOT Intelligent Plotter 
by Watanabe Instruments (Digiplotj 

SPECIAL 

$1145 

Has all intelligent functions for producing graphs and 

drawings including 8 vector and 4 character commands. 
Solid and broken lines can be specified Character gen- 

erator for alpha, numeric, and symbols Characters can be 

rotated in 4 orientations, and can be 16 sizes Coordinate 
axes drawn by specifying graduation interval and number 

of repetitions. Parallel ASCII interface, 11 x 17 paper. 

SPECIALS 
EPSON MX -80 PrIeter Cell 

EPSON MX -70 Prlrter Coil 

STARWRITER Daisy Wheel Printer $1500 
Centronics 737 Printer 790 
NEC Spinwriter 2500 
XYMEC HI -0 1000 Intelligent Daisy Wheel 2150 
Leedex Video 100 12" Monitor 129 
ZENITH DATA SYSTEMS 

Z19 Video Terminal (factory assem.) 735 
Z89 with 48K (factory assem.) 2150 

SYM -1 

SYM BAS -1 BASIC or RAE -1/2 Assembler 
KTM -2/80 Synertek Video Board 

Seawell Motherboard - 4K RAM 

Seawell 16K Static RAM - KIM, SYM, AIM 

209 
85 

349 
195 

320 

6502 7.45 10/6.95 50 /6.55 100/6.15 
6502A 8.40 10/7.95 50/7.35 100/6.90 
6520 PIA 5.15 10/4.90 50/4.45 100/4.15 

6522 VIA 6.45 10/6.10 50/5.75 100/5.45 
6532 7.90 10/7.40 50/7.00 100/6.60 

2114 -L200 ns RAM 3.75 20/3.50 100/3.25 
2716 EPROM (5 volt) 9.90 5/9.45 10/8.90 
TMS 2532 EPROM 23.50 
4116.200 us RAM 8 far 29.00 

S-100 Wire Wrap 2.65 

CASSETTES - AGFA PE -611 PREMIUM 
High output, low noise, 5 screw housing, labels. 

C -10 10/5.65 50/25.00 100/48.00 

C -30 10/7.30 50/34.00 100/66.00 
All other lengths available. Write for price list. 

.. L -/ 
r w 

., 

J- i '--- 

P T 

4 PART HARMONY MUSIC SYSTEM for PET 
Allows you to easily enter, display, edit, and play 4 part 
harmony music. Includes whole notes thru 64ths (with 
dotted and triplets), tempo change, key signature, 
transpose, etc. The KL -4 M unit includes D toA converter 
and amplifier (add your own speaker). 
KL -4M Mask Berl ne HMM Pignut $59.90 

commodore 

111111111111111f CBM -PET SPECIALS 

, Up to $235 FREE 

Q. merchandise with purchase of 

one of following CBM -PET Items) 
FREE 

8032 32K - 80 column CRT $1795 235 

8050 Dual Disk Drive - 1 megabyte 1795 235 

8N Full size graphics keyboard 795 75 

16K Business or Graphic Keyboard 995 150 

32K Business or Graphic Keyboard 1295 205 

2040/4040 Dual Disk Drive - 340K 1295 205 

2022 Tractor Feed Printer 795 100 

C2N External Cassette Deck 95 12 

CBM Voice Synthesizer 395 50 

Used CBM /PET Computers CALL 

WRITE FOR SYSTEM PRICES 

** *EDUCATIONAL DISCOUNTS * ** 
Bay 2 PET /CBM C.gdere. ricin 1 FREE 

WordPro 3+ 32K disk printer 
WordPro 4+ 8032, disk printer 
OZZ Data Base System for CBM 8032 
VISICALC for PET, ATARI 

BPI General Ledger, NP, A/R for PET /CBM 

EPROM Prgn.Mr far PET 

Programmers Toolkit - PET ROM Utilities 
2 Meter IEEE to IEEE Cable 
PET Spacemaker Switch 
Dust Cover for PET 

IEEE -Parallel Printer Interface for PET 

IEEE -RS232 Printer Interface for PET 

The PET Revealed 

Library of PET Subroutines 

250 

385 
335 
170 
270 

72.00 
34.90 
43.00 
24.90 

6.90 
110.00 
120.00 

17.00 
17.00 

Source Hookup over 1000 programs/services 88 

Stump Road 
A B Computers Montgomeryville. PA 18936 215-699 -5826 

Circle 311 on inquiry card. 

DISK 
SPECIALS 

SCOTCH (3M) 51/4" 10/2 
SCOTCH (3M) 8" 10/2. 
Verbatim 5'/4" 10/2 

(add 1.00 for 51/4" Verbatim 
Verbatim 8" Dbl. Dens. 10/3 

BASF 51/4' sott 10/2. 

BASF 8" sott 10/2. 

Maxell Disks In stock - 
Diskette Storage Pages 

Disk Library Cases B" 

O 
I 

.90 50/2.80 100/2.70 
95 50/2.85 100/2.75 

.45 50/2.40 100/2.35 
plastic storage box) 

.45 50/3.35 100/3.25 
60 20/2.50 100/2.40 
65 20/2.55 100/2.45 

write for prices 
10 for 3.95 

-2.85 5" -2.15 

1 ATARI 800 $777 /'\ All Atari Modules 20% OFF 

ATARI EDUCATIONAL PLAN Wrtts far duilio. 

A P Products 15% OFF 

A P Hobby -Blox 15% OFF 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 

The 8086 Book (Osborne) 
Z8000 Assembly Language Programming 
PET Personal Computer Guide (Osborne) 

PET and the IEEE -488 Bus (Osborne) 
6502 Assembly Language (Osborne) 
Programming the 6502 (Zaks) 
6502 Applications Book (Zaks) 

6502 Software Cookbook (Scelb) 
CP /M Handbook (w/ MP /M) Zaks 
Practical BASIC Programs (Osborne) 
Some Common BASIC Programs (Osborne) 

14.00 
16.90 
12.75 
13.60 
14.45 
10.45 
10.45 

9.45 
11.85 
13.60 
12.75 

WRITE FOR CATALOG. 
Add S 1 25 per order for shipping We pay balance of UPS ~unlace charges 

on all prepaid orders Prices hsled are on cash discount basis Regular 
prices slightly higher 
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H-89 
I/O EXPANSION KITS 

I. Decoder interface (H- 89-1): This board plugs into 

the CPU board of the H-89 and gives an additional 

64 I/O ports 10 to 77Q) plus a socket for another 

64 ports defined by the user $39.95 

2. Parallel I/O board (H- 89-2): This board contains 2 

of 8255A chips plus a circuit for an optional 2716 

EPROM and 74S470 decoder burner. It will he 

competiable with the expasion box to be announced 

later $59.95 

3. PROM burner kit (H- 89-3): This kit contains all 

the parts and software to complete the (H -89-21 into 

a 2716 EPROM and 745470 PROM burner $49.95 

The price includes shipping and handling within U.S.A 

6% tax for Illinois residents. 10% off before May 31, 81 . 

MICROFLASH CO. 

4916 B CAROL 

SKOKIE, ILL. 60077 

(312) 677-4928 

Circle 312 on Inquiry card. 

Tired of BASIC ? 

Try S/S PASCAL! 
for CP/M users 

Powerful subset of Standard PASCAL. 

lntegers,Reals,Strings,Text Ftles,etc... 
INTERRACTIVE COMPILER II 
Correct your errors during co pilatien I 

Your source on disc is compiled in fast 
efficient Itode directly stored en disc. 
Complete and detailed manual. 
NO knowledge of PASCAL required. 

SCOTIA 
SOFTWARE 

$65 an cassette 
or 5.25' disc 

$10 manual only 

1964,Beech st.,Halifax N.S. 
8314 488 , CANADA 

uequirement:24K with CPM' 
CPM is a Trademark of Digital Research 

Circle 315 on inquiry card. 

* 

INVENTORY 
CLEARANCE 
UP T- OX OFF 

* 16K RAM MEMORY KIT * 
UPGRADE YOUR COMPUTER 

IN 5 MINUTES 
4116 chips -- Garanteed PRIME 

ADD 200ns 161 (1 SET OF 8) $32.55 
10 SETS OR MORE ONLY $ 29.S$ 

CENTRONICS lolA PRINTER - ONLY $895. 

TOS -8n 
SAVE HUNDREDS OF DOLLARS OFF MODEL II 

AND Id0DEL III 
TAP THE SOURCE OR MICRt1ET 

HUGE DATABASE 
UITII IIAZELTIIIE 1000 terminal 

AND MODEM ONLY - - - -- $490 .1 

-COMPUTER SYSTEM - 
STANDARD AND CUSTOMIZED , WORD - 
PROCESSING , DISTRIBUTED AND 
IIAIIY MORS:.. DATAPOINT,ALPIIASPRINT 

- -- REPAIRS - -- 
OUR Ill- 11OUSE EXTENSIVE ELECTRONIC 
REPAIR SERVICE REPAIRS DISK DRIVES 
TERMINALS -- PRINTERS AND MUCI! MORE. 

BETHEL CT. 106E01 PHONE (203) 743 -5587 

COMPUTER 

INTERFACE 
for the 

IBM Electronic 
Typewriter 

The MEDIAMIX ETI''will allow you to 
connect an IBM ET Model 50, 60 or w to 
any computer that has a Centronics type 
parallel port. Features include a Z80 
Microprocessor, 2000 bytes RAM, user 
definable codes 6 characters, right 
justification and access to all of the 
tricks these typewriters are capable of. 

MEDIAMIX 
PO Box 67B57 dspt.B 

Los Angeles, CA. 90067 
21 3- 475 - 9949 - -. 

Circle 313 on Inquiry card. 

Cancer 
dies with the patient 
Heart Disease 
dies with the patient 
Huntington's 
Disease 
kills on and on and on. 

FD NATIONAL 
HUNTINGTON'S DISEASE 
ASSOCIATION 

Suite 501. 1441 Broadway 
New York. NY. 10018 
212 -966 -4320 

THIS SPACE CONTRIBUTED By THE PUBLISHER 

79 3 

We're the 
MAGNOLIA people 
you've been 
looking for... 
Add the CP /M® disk operating 
system to your Zenith/Heath '89 
All -in -One Computer. Easily in- 
stalled hardware and software 
proven by reliable service for more 
than a year. Supports 8 -inch, 
double -sided 5 -inch, and hard disk 
drives. 
Only $195. 
Ask your local dealer, or 

MAGNOLIA 
MICROSYSTEMS 

2812 THORNDYKE AVE. WEST 
SEATTLE. WASHINGTON 98199 

(206) 285 -7266 
CP /M s a ragsterad trademark of Dgltal Reward,. Inc 

Circle 319 on inquiry card. 

v j 

MAGIC WANDTM 
$325 

This powerful word processor is In stock for 
most CP /M compatible systems. Including 
Radio Shack. North Star. Vector Graphics, 
Cromemco and APPLE Iwth Z -80 card 
$295 and Vldex 80 column board ia $295]. 
We will custom configure your diskette if you 
will specify CPU. terminal. printer 

Our fully interactive 

MAIL MAGICTM 
mail management software, with 14 user de- 
fined fields end full merge and sort capability is 
available for $149. 

We will also quote on all specific hardware and 
software for APPLE, PET and Vector Graphics. 

Computer City 
P.O. Box 60284 B 
Houston TX 77205 
(713) 821.2702 

Magic Wand is a registered trademark of 
Smell Business Applications 

Mail Magic is e registered trademark of 
Computer City 

Circle 314 on Inquiry card. 

HARDWARE SPECIALS 
PRINTERS 

CENTRON ICS 730 -1 
CENTRONICS 737 -1 
DIABLO 630 

TERMINALS 
TELEVIDEO 920C 
TELEVIDEO 912C 

$ 575 
5 720 
$2075 

S 835 
$ 775 

NORTH STAR HORIZON MICROPROCESSORS 
Fully Tested Liberal Return Pone, 

NS HORIZON II 
QUAD DENSITY, 32K 
DOUBLE DENSITY, 32K 
UPGRADE TO 64K 
CP /M' FOR NORTHSTAR 

$2938 
52524 
$ 520 
$ 150 

GREAT DEALS ON SOFTWARE 
MICROPRO 

WORDSTAR'- S 325 
MAILMERGE'" S 100 
DATASTAR'" $ 230 
SUPERSORT I'" $ 165 
SUPERSORT II'" $ 130 

SMALL BUSINESS APPLICATIONS, INC. 
MAGIC WAND'" 5 275 

201 OFF CP /M'WITH NS HORIZON II 
101 OFF ALL OTHER SOFTWARE WITH 

NS HORIZON II 

DWP Inc. (703)241.291(1 

123 RDwrll Court , Falls Church. Virginia 222114(, 
i "I` Iradrinari fil IN,. Research Ow 

Circle 317 on Inquiry card. 

?? APPLE * -ITIS ?? 

Hardware or Software Problems? 
Save time and money by having 
your own diagnostic disk. Deter- 
mine immediately if you have a 

hardware problem. 

XPS's APPLE * -CILLIN can 
help you cure your problems 
fast and easily. 

Order APPLE * -CILLIN for 
529.95" 

íi P.S [KCr 

323 York Road 
Carlisle, PA 17013 

'trademark of Apple Computer Inc. 
PA Residents add 6% sales tax 
Requires 48K and one Disk II' 

Circle 320 on Inquiry card. 



WE WILL NOT BE UNDERSOLD 
DISK DRIVES fly 

FOR TRS80 Model I 

CCI-100 TEAC 5'/4 ", 40 Track (102K) $314 
CCI -100 MPI 51/4", 40 Track (102K) $319 
CCI-280 51/4", 80 Track (204K) $429 

ADD -ON DRIVES FOR ZENITH Z89 
CCI-189 51/4", 40 Track (102K) $394 
CCI.289 51/4 ", 80 Track (204K) $499 
Z87 Dual 51/4" system $995 

External card edge and power supply included. 90 day warranty /one 
year on power supply. 

RAW DRIVES 8" SHUGART 801R $425 
51/4" MPI, TEAC Or TAN DOM $ CALL 

MORROW DESIGNS /THINKER TOYSTm 
DISCUS 2D 1 DRIVE $ 938 
DISCUS 2 +2 1 DRIVE $1259 
DISCUS Hard Disk M26 $3990 

2 DRIVE $1635 
2 DRIVE $2245 
M10 $2999 

DEI CARTRIDGE TAPE BACK -UP 
For your hard disk. With either S -100 control card 
or piggy back board for single board Z -80 computers. 33,5011 $2995 

DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data $8.95 
CP /M for Model I, Zenith $145 for Model II, Altos $ 169 
NEWDOS Plus 40track $ 79 NEWDOS 80 $ 135 

DISKETTES - Box of 10 with plastic library case 
51/4" Scotch $35 Maxell $40 BASF /Verbatim 
8" Scotch $50 Maxell $55 BASF /Verbatim 
CLEAR PLASTIC CASE -Holds 50 51/4" diskettes 

COMPLETE SYSTEMS 
ARCHIVES 
ALTOS 
APPLE 

ACS8000 Series 
II-16K $1075 
Call for other Apple products 

TRS -80" II-64K $3499 
ZENITH 48K, all -in -one computer 
ZENITH Z -19 
TELEVIDEO 920C $ 748 
IBM 3101 Display Terminal 
ATARI 400 $ 479 
APF Game Only $ 95 
MATTEL INTELLIVISION 
Used TRS -80' Model I Computers, tested and guaranteed 

$24 
$36 
$19 

$ CALL 
$ CALL 

III-96K $3749 

III-16K $ 899 
$2395 
$ 795 

950 $1049 
$1195 

800 $ 795 
System $ 489 

$ 229 
$ CALL 

MONITORS 
APF 9" B & W TVM -10 

BELL & 
HOWELL 
LEEDEX 
SANYO 
SANYO 
SANYO 
SANYO 
ZENITH 

9 "B &WBHD911 
12 " B &W $129 

9 "B &WVM4509 
12 "B &WDM5012 
12" Green Screen DM5112 
13" Color DMC6013 
13" Color 

TELECOMMUNICATIONS 
LIVERMORE STAR MODEM 2 -year guarantee 
UNIVERSAL DATA SYSTEMS UDS -103 
D -CAT HARD WIRED DIRECT MODEM 
AUTO -CAT Auto Answer, Direct Connect Modem 

$120 

$220 
13" Color $389 

$155 
$226 
$238 
$416 
$350 

$129 
$179 
$189 
$249 

For fast delivery, send certified checks, money orders or call to arrange 
to three weeks to clear. All prices are mail order only and are subject 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
R.O. 
R.O. with tractor feed 
KSR with tractor feed 

$2395 
$2595 
$2895 

C.ITOH Starwriter $1795 Starwriter II $1995 
EPSON MX -80 
PAPER TIGER 
IDS 445 Graphics & 2K buffer $ 699 
IDS 460 Graphics & 2k buffer $1050 
IDS 560 Graphics $1599 
ANADEX DP -8000 $849 DP- 9500/01 $1345 
OKIDATA 
Microline 80 Friction & pin feed $ 499 
Microline 80 Friction, and pin & tractor feed $ 599 
Microline 82 Friction & pin feed feed $ 719 
Microline 83 120 cps, uses up to 15" paper 

S 

995 
CENTRONICS 730 $ 595 737 $ 780 779 $ 969 
EATON LRC 7000 + $ 269 
TI- 810 
TRS -80' software, compressed print & vert. form control $1865 

$ CALL 

16K RAM KITS 2for$56 $30 
200 ns for TRS -80-, Apple II, (specify): Jumpers $2.50 

S -100 CALIFORNIA COMPUTER SYSTEMS 

MAINFRAME 
Z80 CPU 
MOTHER BOARD 
16K STATIC RAM, 200ns 
32K STATIC RAM, 200ns 
64K DYNAMIC RAM 
FLOPPY DISC CONTROLLER 
EXTENDER BOARD 
2P + 2S I/O 

Model 2200A 
Model 2810 
Model 2501 
Model 2016BC 
Model 2032C 
Model 2065A 
Model 2422A 
Model 2520 
Model 2718 

$349 
$269 

$ CALL 
$309 
$619 
$599 
$359 

$ CALL 
$ CALL 

ACCESSORIES 
Z -80 SOFTCARD $299.00 
SCOTCH HEAD CLEANING DISKETTE: Cleans drive 
Read /Write head in 30 seconds; specify 51/4" or 8". S 25.00 
FLOPPY SAVER: Protection for center holes of 51/4" 
floppy disks. Installation tools and rings for 25 diskettes. $ 1t95 

Re- orders of rings only $ 6.95 
VIDEX BOARD 80 Column, U/L case conversion card $279.00 
CRT FILM: Helps eliminate external glare, 9" $ 29.00 
RF MODULATOR: Adapts video to TV $ 29.00 
TRS -80 &OTHER MYSTERIES $ 18.95 
NEC SPINWRITER THIMBLE $11.95 RIBBON $ 6.00 
CCS CARDS: Parallel or serial printer interface cards $115.00 
RS232: For Radio Shack Interface. $ 89.00 
DISK -DRIVE EXTENDER CABLES: Fits all mini -disk drives. $ 16.95 
SIX (6) PRONG ISOLATOR: 150 -2 S 54.00 
AC FILTER/6 PRONG POWER STRIP $ 39.00 
DISK DRIVE CABLES: 2 drive $29.00 4 drive S 35.00 

direct bank wire transfers. Personal or company checks require two 
to change without notice. Call for shipping charges. 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

The CPU SHOP 
5 Dexter Row, Dept. BO4M 
Charlestown, Massachusetts 02129 
Hours 10AM -6PM (EST) Mon.Fri. (Sat. till 5) 

Circle 321 on inquiry card. 

TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242 -3361 

Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/' Digital Research 

master charge VISA® 
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COMPUTER 
EQUIPMENT 

& SOFTWARE 
BARGAINS 

EVERY MONTH 
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 fast location. Subscription: 
$10 a year ! 12 issues. Money back 
guarantee. Sample copy, $1.50. 

COMPLITeR SHOPPER 
P.O. Box F -14 

Titusville, FL 32780 
(305) 269-3211 

MasterCard or VISA subscription orders only, 

call TOLL FREE 1. 800. 528.8050 Ex. 184. 

Circle 322 on inquiry card. 

SMARTNET 
i'RI::T'àR DISK 

HUE 
COI : ?UTER 

SATELLITE 
COF :F'UTEF. 

FE:.TCai 

-Automatic spooling and despooling. 
-Levels 1 -15 of the hub computer are 
password protected. 

-No modifications needed to the DIOm 
or 5I0S. 

-Block data transfer with checksum. 
-Low memory requirements. 
-Complete source code provided. 

R PVIJIRE14Ef:^_'3 

-Rub computer must be running F:`/i.a. 

-.;martnet requires CI /;7* 2.2, 20k of 
memory and at least one disk drive. 

-Dumbnet requires at least 16k of 
memory. Disk drives not needed. 

IR1.24 

.2:::RTCET .:150.00 DIIF:Et:ET :175.0(' 
PURCHASE TOGETHER 3300.00 

LIRIIAR 

541 ingnTm Ave. 
Calumet City, IL. 60409 

312 -E68 -4966 Ask for ( -ark 

Trademark of Digital Research. 

rERE IIBAI. 

SAT'x1LL1'Pi:I 
COi;PUTER 

Circle 325 on Inquiry card. 

No TRS -80 
Word processor 

is complete without 

PROOFREADER 
Let your TRS80 proofread your SCRIPSIT, 
FUectric Pencil or other documents. Proof- 
reader uses a 38,000 word dictionary and 
lists misspelled words on a file, screen, 
or printer. (Requires 32K, 1 disk, 
MODEL -II $34.00 

RATFOR 
Rational Fortran preprocessor allows struc- 
tured programming using Fortran. One 
of the best versions available, with full 
manual. (Requires Fortran, 48K. 2 disks, 
MODEL -I ) $49.00 

SOFT -TOOLS are professional quality soft- 
ware tools developed for the TRS -80 by 
a PhD in Computer Science. Versions for 
MODEL -Ill available soon. 

Order Postpaid: SOFT -TOOLS 
MHE Box 14 

Tijeras, NM 87059 

Circle 328 on Inquiry card. 

BELOW DEALERS COST ! 

NorthStar 
North Star Horizon 

32 K OD - 2265.00 
32 K QUAD-2600.00 

APwO.l,en sen.... 
North Star Pascal NorlhWord General LOOP' 

5160 w 00 5825 00 

North Star/ 
InloManager Basic - Mal Manage, 

5395 00 
FREE 

52.5 00 / \ 
Accounts Receivable 

S475 00 
Accounts Paya6L- 

5416 00 

COD-CASH IN ADVANCE VISA/ MASTER CHARGE 
. 

'ADD 4 PERCENT ON CHARGE ORDERS 

CUSTOM BUSINESS COMPUTERS 
103 ATLANTIC AVENUE LYNBROOK NEW YORK 11563151601 3340 

Circle 323 on inquiry card. 

SURPLUS ELECTRONICS 

ASCI I ASCII 

TRS.80° COMPATIBLE, IBM 
SELECTRIC® -BASED 110 TERMINAL 

with ASCII conversion installed: $645.00 

Many Other Items Available: Tape Drives; 
Cable; Cassette Drives; Wire; Power Supplies 
(5 volt 35 amp, others); Displays; Cabinets; 
Transformers; Heat Sinks; Printers; Com- 
ponents. 

Send for Free Catalog 
WORLDWIDE ELECTRONICS, INC. 

130 Northeastern Blvd. 
Nashua, N.H. 03062 

Phone orders accepted using VISA or MC 
Toll Free 1.800 -258 -1036 

in NH 603.889.7661 
TRS-80 is a trademark of the Radio Shack 

Division of Tandy Corporation. 

Circle 326 on Inquiry card. 

Know The Reasons Why 
The FORCE -80 is your 

"Best Buy." 
FORCE -80 The computer protector 

Power dropout protection 
Suppresses transient voltages 
Suppresses RFI 
Disc protection 
Factory warranty 
Satisfaction guaranteed 
Direct from factory 

FORCE -80 
Only 5121.50 plus $5.00 shipping & handling 

Check, Mastercharge, Visa accepted 
(5 °!o discount for cash) 

No C.O.D.'s please II 
P &S Electronics, Inc. 

P.O. Box 23014 Dept. B 
Nashville, TN 37202 

Allow 6-8 weeks for delivery. 
Add 14 days for personal checks. 

Circle 329 on Inquiry card. 

Fine Software Tools in C 

list 
ore( 
sort 
col 

print 
and more 

The Toolbox 

prints that missing source listing 
cross reference C programs 
alphabetize by all or part of text line 
arrange text in columns on page 
paginates text for hard copy 

All programs are in portable Whitesmith C xref 
and list are compatible with the compiler's error 
listing Title lines on list and print output includes 
the date on Rill systems Source code on 6'- 
floppy and manual available immediately for S4S 

(tax and shipping included) Specify RT -11 or CPIM 
format 

The Toolsmith 
Dept. BYTE 

P. O. Box 22511 
San Francisco, CA 94122 

R1-41 is a trademark of Digital Equipment Corp 
CP /M is a trademark of Digital Research 

Circle 324 on Inquiry card. 

i 
MEMOREX 
Floppy Discs 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quantity 1 -1000. Visa. Mastercharge 
accepted. Call free (800)235 -4137 
for prices and information. All 
orders sent postage paid. 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal. call 

(805) 543.1037 ) 

Circle 327 on Inquiry card. 

Double Side Disk Drives 

MIMI. 
a 

Disk Drive Subsystem with Dual Double Side 
Drives, Power Supply and Cable. Total Capa- 
city 2.4 h4-Byte. Fully Assembled and Tested. 

Only ft 

1. Table Top Version $1,695.00 

2. Rack Mount Version 1,695.00 

3. Pair of Slides with Attachment 
for Rackmount 35.00 

4. 5100 Disk Controller (handles single & 
double density in 256, 512 & 1024 byte 
sectors, single & double side) ... 350.00 

5. Double Side Disk Drives (1.2 mb) . 535.00 
(Quine DT /8) 

Call Now (408)496910 
05M Computer Corporation 
2364 Walsh Avenue 
Santa Clara, CA 95051 

Circle 330 on inquiry card. 



d One -Stop Component Center TM 

Pa This is a partial listing of over 500 items available 
electronic components 

TT L 
7400 2/ 85 7490 85 
7402 2/ 85 7493 85 
7404 2/ 85 74100 2 25 
7406 2/1 19 74109 2/1 19 
7407 2/1 19 74121 69 
7408 2/ 89 74123 99 
7410 2/ 85 74150 1 95 
7414 99 74154 1 95 
7417 2/1 10 74157 99 
7420 2/ 85 74161 1 19 
7447 119 74164 159 
7474 69 74174 1 59 
7475 79 74175 149 
7476 69 74192 1 19 
7485 119 74193 119 
7486 2/1 19 74367 99 
7489 2 99 74393 1 95 

from 500 authorized Jim -pak Distributors: 

GRAB BAGS 

GB100 Cer. Caps. (100) 2.95 
GB101 Mylar Caps. (60) 4.95 
GB102 Electrolytics (60) 4.95 
GB103 Tantalums (40) 4.95 
GB108 TTL IC's (50) 4.95 
GB110 Asst. LEDs (100) 5.95 
GB113 Trimmers (30) 4.95 
GB116 44w Resist. (200) 2.95 
GB117 52W Resist. (200) 2.95 
GB120 Slide Switch (25) 3.95 

GB123 Heat Sinks (30) 3.95 
GB127 Transistors (100) 3.95 
GB137 Chokes (50) 3.95 
GB139 Term. Strips (40) 3.95 
GB140 Sper /Stndff (150) 2.95 
GB141 Washers (200) 2.95 
GB145 Lugs (100) 2.95 
GB154 162w Resist. (100) 2.95 
GB162 7 -Seg. Dsp1 ys.(5(7) 5.96 
GB173 3/8" Pots. (100) 5.95 

*.tea LS Schottky w 
55 74 L5109 79 
55 74LS123. ... 1 95 
69 74LS138. . . . 1 49 
55 74LS139 . . . . 1 49 
55 74LS154 . . . . 2 49 

109 74LS157. . . . 1 49 
55 741_5161 . . . . 1 79 
69 74LS174 . . . . 1 79 
69 74LS175 . . . . 1 79 
49 74LS192 . . . . 1 89 
49 74LS193. . . . 1 89 
79 74LS221 . . . . 1 95 
79 74LS244. . . . 2 49 
79 74LS245. . . . 3.49 
99 74LS367. . . . 1.29 
95 741_5374. . . . 2.49 
09 81LS97 2 49 

74 LS00 
74 LSO2 
74 LSO4 
74 LS08 
74LS10 
74LS14 
74 LS30 
74 LS32 
74 LS38 
74 LS42 1 

74 LS47 1 

74 LS48 1 

74 LS73 
74 LS74 
74 L575 
74 LS85 1 

74 LS90 1 

POTENTIOMETERS 

2 Watt @ 70 °C 3/4 Watt @ 70 °C 
7/8" Slotted Shaft 15 Turn Pot. 

Linear Taper Linear Taper 

1K 5K 10K 10001 50052 1K 
25K 50K 100K 5K 10K 50K 
1 Meg 100K 500K 1Meg 

CMU . . $2.95 830P . . $1.79 

REGULATED POWER SUPPLY KIT 

Uses LM309K. Heat Sink 
provided. PC board con- 
struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to =5V, ±9V and ±12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
3'h "x5 "x2 "H 

JE200 $14.95 

llitl - 
SOCKETS WI 

Low Profile 
8 pin LP . . . 2/.59 
14 pin LP . . . 2/.69 
16 pin LP . . . 2/.79 
18 pin LP . . . 2/.89 
20 pin LP . . . 2/.99 
22 pin LP . . .2/1.09 
24 pin LP . . . .79 
28 pin LP... .82 
36 pin LP . . . .99 
40 pin LP . . . 1.19 

Wire Wrap 
14 pin WW tin .75 
14 pin WW gold 1.09 
16 pin WW tin .79 
16 pin WW gold 1.19 
24 pin WW gold 1.69 
40 pin WW gold 2.75 
14 p. plug /cover 1.29 
16 p. plug /cover 1.39 
24 p. plug /cover1.95 

Also, The Molex Line 

Mr CMOS OW 
4000 69 4030 79 
4001 69 4040 1 95 
4002 69 4044 1 39 
4006 1 95 4046 2 49 
4009 89 4047 2 75 

4010 85 4049 89 
4011 69 4050 89 
4013 85 4051 1 95 
4016 85 4066 1 19 
4017 1 49 4069 79 
4018 1 49 4070 79 
4020 2 19 4071 79 
4023 49 4081 69 
4024 1 29 4093 1 19 
4027 89 4511 1 95 

DESK TOP ENCLOSURES 

DTE -8 (Pictured) 
DTE -11 (Pictured) 
DTE -14 
DTE -HK (Case for JE600) 
DTE -AK (Case for JE610) (Pictured) . 

$31.95 
34.95 
36.95 
47.95 
52.95 

DIODES & TRANSISTORS 
N751 2/ 59 2N2219A. . . .2/1.19 
N757 2/ 59 2N2222A. . . . 2/.89 
N1188 2 69 2N2907A. . . . 2/ 89 
N3600 5/99 2N3055 99 
N4001 4/ 59 2N3772 2 25 
N4004 4/ 69 2N3904 2/ 69 
N4007 4/ 79 2N3906 2/ 69 
N4148 10/ 99 2N4401 2/ 79 
N4733 2/ 69 2N4403 2/ 79 
N4734 2/ 69 2N5129 2/ 69 
N4735 2/ 69 2N5139 2/ 69 
N4742 2/ 69 2N5210 2/ 79 
N4744 2/ 69 2N5951 2/1 29 

CONNECTORS 

DB25P 
DB25S 
DB51226 
22/44SE 
UG 88/U 
UG89/U 
UG 175/U 
S0239 
P 1_258 
P L259 
UG260/U 
UG 1094/U 

D- Subminiature Plug 
0- Subminiature Socket 
Cover for DB25P /S 
P.C. Edge 
BNC Plug 
BNC Jack 
UHF Adapter 
UHF Panel Recp. 
UHF Adapter 
UHF Plug 
BNC Plug 
BNC Bulkhead Recp. 

3.95 
4.95 
2.25 
2.95 
2.19 
3.95 
.59 

1.49 
1.95 
1.95 
2.39 
1.49 

JOYSTICKS 

JS -100K 100K Linear Taper Pots $5.49 
JVC -40 40K (2) Video Controller 5.95 

CAPACITORS 
Dipped Tantalum 
.1mfd @35V 2/.89 
.47mfd @35V 2/.89 
lmfd @35V 2/.89 
2.2mfd @25V 2/1.09 
3.3mfd @25V 2/1.19 
4.7mfd @25V 2/1.39 
l0mfd @25V 1.19 
33mfd @25V 3.95 

100V MYLAR 
.001- .Olmfd 4/.79 
.022mfd 4/.89 
.047mfd 4/.99 
.1mfd 4/1.19 
.22mfd 4/1.29 

ELECTROLYTIC 
lmfd @50V 3/.69 
4.7mfd @50V 2/.59 
lOmfd @50V 2/.69 
22mfd @50V 2/.79 
47mfd @50V 2/.89 
100mfd @50V .59 
220mfd @50V .69 
1000mfd @25V 1.19 
2200mfd @16V 1.39 

50V CERAMIC 
lOpf- .022mfd 4/.59 
.047mfd 4/.69 
.1mfd 4/.79 

LINEAR VW 
LM301N. .59 LM7805T 1.75 
LM305H. 1.39 LM7812T . 1.75 
LM307N .75 LM7815T 1.75 
LM308N 1.19 LM380N 1.49 
LM309K. 2.25 LM384N. 2.49 
LM310N. 2.69 LM555N. .69 
LM311N. 1.49 LM556N. 1.49 
LM317T 2.29 LM565N. 1.95 
LM318N. 2.95 LM566N. 1.95 
LM319N. 2.95 LM567N. 1.79 
LM320K-5 . 2.25 LM723N. .79 
LM7905T 1.75 LM741 N. . . . .65 
LM7912T . . 1.75 LM1310N . . . 2.95 
LM7915T 1.75 LM1458N . . .99 
LM323K. 5.95 LM1488N . . 1.59 
LM324N. 1.29 LM1489N . . 1.59 
LM337T 2.29 LM 1800N . . 4.49 
LM339N. . 1.29 76477N 3 95 

TOOLS 

PCB -3 P.C. Board Vise $12.49 
WS -150 5 "Wire Strip. /Cut. (12-24AWG) . 3.99 
SG-30 10" 110 -120V 30W Solder Iron . 7.50 
SG -TIP Replacement Tip for SG -30 S. Iron 1.25 

MICROPROCESSORS 
Z80A CPU (4MHz) 14.95 
MC6800 8 Bit MPU 14.95 

CPU 7.95 
8212A 8 Bit I/O Port 3.95 
8216 BI- Directional Bus Driver 4.49 
2513/2140 Character Generator 12.95 
8T97 Tri -State Hex Buffer 2.25 
AY -5 -1013 30K Baud UART 6.95 
AY- 5- 2376 88 -Key Keyboard Encoder 13.95 
2114 -3 4K Static RAM (300ns) 9.49 
MK4116 16K Dynamic RAM (250ns) 9.95 
2708 8K EPROM 10.95 
2716 16K EPROM (+5V) 19.95 

WALL TRANSFORMERS 
AC250 250mA 12VAC (117V/60Hz) . . . $3.95 
DV9200 200mA 9VAC (117V/60Hz) . . . 3.95 

12VDC AUTOMOTIVE/ 
INSTRUMENT CLOCK MODULE 

.,- 

............ ......>,l . 

---1 Ì 1. 

o 
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, 
.300 GREEN DISPLAY 

MA1003 $19.95 
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!! REAL TIME!! 
The TIME MACHINE from ALPHA OMEGA COMPUTER 

SYSTEMS isn't just another digital clock chip urmunded 

by interlace circuitry. It's an intelligent microcomputer 

belied peripheral device. 

The TIME MACHINE communie des wily your cdnpuler 

vie e serial I/O port at auger seleclableidsle rate between 

300 and 2400 baud. RS -232, RS -422, or current loop 

communication may be used. 

Battery protection against power loss Is included. Th,. 

TIME MACHINE automatically computes day of the week 

and leap year. Buffered output pulses at ono second, one 

rninst0, and one hour intervals are provided. 

Dimon/loons are 2.5 x 4.'S x 7.5 Inches. Batteries, 

power supply, and communication cable are included. 

Price Is only 5450 single lot and quantity discounts oro 

available. Dealer inquiries invited. Off the shelfdelivory. 

ALPHA 
OMEGACOMPUTIA SSSTIMS, INC. 

I W l )!.,au 11111K 

Circle 332 on inquiry card. 

EX NEW! 
Interface Converts 
Your Typewriter 

into Printer 

Finest print quality Low cost 
Easy Installation Quick delivery 
Rs MM SEIECIRI typewriter with no modification. 
For TRS80a, Apples, or any parallel 01155232 port. 
Write or phone for more Information, today! 

- U.S. and worldwide sales - 
INTERNATIONAL INC. 
16140 Valerlo St. 
Van Nuys, CA 91406 USA l'EX 

TEL: 213/781-0020 TLX /1WX: 910- 495.1767 
J 

Circle 335 on Inquiry card. 

OAE's PP- Serles EPROM Programmers plug 
directly into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit in- 
cludes Internal DC to DC switching regulator, 
ZIF socket and 4 ft. ribbon cable terminated 
with a 24 pin plug. Programmers are available 
for all EPROMs from 2708's thru 2532's. 

Oliver Advanced Engineering, Inc. 
676 W. Wilson Ave., Glendale, CA 91203 

(213) 2400080 or Telex 194773. 
PP SERIES PROGRAMMERS 
See us at NCC, booth 770 

Circle 338 on Inquiry card. 

ZAS 
Z -8000 

SOFTWARE DEVELOPMENT 
PACKAGE 

A professional 28000 assembly language package 
now available for 8080 d Z-80 based microcomputers 
which use the CPIM or ISIS -11 operating system. 

The package Includes: 

Full featured relocatable cross assembler. 
Uses Zllog syntax, suppone segmented and 

non. segmented code, symbol names to 84 characters. 
26 directives, Including nested conditional assembly, 
'include" flies, and named program, data and absolute 
sections. Outputs: object and listing flies. 

ZLKTask Builder. The most powerful linker you've 
ever used! Sections can be combined In any 

order and optionally "located" at fixed address. ZLK can 
also handle complicated overlay arrangements. 

ZObject Loader. Loads an absolute object file 
LD for execution by a Z-BWD CPU on the bus. 

dudes host OS interface. 

ZAS, ZLK, ZLD CPIMa .. $395 \1o/ 1515Ih /J// Manual Only S25 
..5425 

WESTERN Supplied on Single Density 8" Disk 

WARES CRP* Digital ROaa,ch. Inc ISIS -II Intel Corp 

Boo 48 Placerville, CO 81430 

ZAS 

Circle 333 on inquiry card. 
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New Sensibly- Priced Paper Tape Reader 
A new, smaller, less expensive Stand -Alone 
Paper Tape Reader Model 605 reads at 150 
CPS, has a parallel TTL output and is bi- 
directional. It stops on character, is com- 
pletely self- contained and has automatic 
taut -tape sensing. 
The new reader has 5 volt DC and 24 volt DC 
output power available and an optional in- 
ternal clock. The desk -top model is priced 
at $495 for one unit, a saving of about 25% 
of the price of the larger Model 612. 
Contact Louis Doshay, Addmaster Corpora- 
tion, 416 Junipero Serra Drive, San Gabriel 
91776; telephone (213) 285 -1121 

Circle 336 on inquiry card. 

DISK DRIVES 
REMEX 

Compatible with IBM and Shugart. 
Double sided, Double Density 

1600 K Bytes. 
RFD 4000 $595 
Double Sided, Double Density 

800K Bytes 
RFD 2000 $395 
For fast delivery. send certified 
checks, money orders or call to 
arrange direct bank wire transfers. 
Personal or company checks require 
two weeks to clear. California Res. 
add 6% sales tax. Minimum ship- 
ping charge $10.00. No C.O.D. 
Electronic Equipment Unlimited 

3845 Birch Street 
Newport Beach, CA 92660 

PH: (714) 540 -5231 
Pricing and availability subject to 
change without notice. 

Circle 339 on Inquiry card. 

6North Star 
BASIC UTILITY SET 

EDITOR - Create & edit a 

Basic program using 26 
commands, including 
GLOBAL locate & change. 
BPRT - Print & cross 
reference a Basic program 
BPAK - Pack a Basic 
program. 
RE - Rename a disk file. 

plus $1.50 shipping, 
$69 Calif. Res. add 6%. 

Check, VISA, M/C 

Software Systems 
1269 Rubio Vista Road, Altadena. Calif. 91001 

(213) 791 -3202 

Circle 334 on inquiry card. 

A NEW WIRELESS AC REMOTE CONTROL 

INTERFACE for the Sears and BSR X -10 home 
control system. Use your present Tß5-80 Level 
II, Apple II or SIDO computer to provide com. 
plete home security through control of lights, 
appliances and motors with a few simple BASIC 
commands. 

As featured in: 
"COMPUTERIZE A HOME" BYTE, January 1980 

B usy Box - Assembled I tested 
Far TRS -80 .. 8109.95 
For 5100 .... 119.95 
For Apple 11...114.95 

Realtime control 
software TRS-80 19.95 
To order call (5161 374-6793 
or write: The MicroMint Inc. 

917 Midway, 
Woodmere. NY 11598 

D EALER INQUIRIES 
INVITED 

BUSY BOX 

MEDICAL 
BILLING 

for 
APPLE II 

7000 ACCOUNTS 
2000 TRANSACTIONS 

$995 

PROS flaroW 
3604 Foothill, LaCrescenta, CA 

(213) 248 -2884 

Circle 340 on inquiry card. 



ANOTHER FAMOUS PRIORITY 1 ELECTRONICS 
TRUCK LOAD PURCHASE 

10 MHZ 16K A &T STATIC S -100 RAM 
FROM 

om uProTM division of 

LST 
s349 o0 

@NO 
ELECTRONICS 

The RAM 14 provides 16K X 8 of reliable, totally static 
RAM storage. Conforming fully to the IEEE 696/S -100 
bus standard, RAM 14 not only provides 24 address lines 
for 16 megabyte extended addressing capability, but 
also includes a number of features you would only ex- 
pect to find in memory boards costing considerably 
more. Here's a partial listing of what makes RAM 14 your 
best choice! 

Operates up to 10 MHZ (70 ns Ram Chips) 
Assembled & Tested 
Meets or exceeds all IEEE 696/S -100 specifications (including timing). 
Fully static design eliminates the timing problems associated with dynamic memories. 
Switch selectable choice of 24 address lines conforming to the IEEE 696/S -100 extended addressing specifications, or 16 
address lines as used in older S -100 systems. 
Ideal for multi -user installations. 
Board is addressable as one 16K x 8 block on any 4K boundary. 
Switch selectable PHANTOM disable and write protect. 
+5 Volt operation (requires no other supply voltages). 
Low power operation (900 mA typical, 1200 mA maximum). 
1 year Factory Warranty 

PRIORITY 

GBT -143A 

ßEE 

ßOE 
A23 

5N33G 
NO. 

°A- P óckAl PRIORITY ONE ELECTRONICS 
Geo. ,3189 16723 B ROSCOE BLVD. SEPULVEDA, CA 91343 

l2 Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax. 
Sales Prices are for prepaid orders only. Credit card orders will be charged appropriate freight. 

Circle 290 on inquiry card. 

199.00 
Quantities are limited so hurry! 

ELIECTIKINICS 
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.*`*'- MICRO 
W. 0. SALES 
This is ABSOLUTELY the LOWEST PRICE EVER 

for a Hi Speed (300 NS) LO -LO Power 32K RAM. 

4K by 1 Chips are organized in Selectable Banks. 

* Extended Address Lines A 16 - A 17 

* Phantom Line * 9 Regulators 

DEALS DEALS DEAL 

SHOP HERE AND 

0G^QMIEá 
(MINIMUM ORDER $10.00) 

mOSNeádams ase dm2arncie+i^sA-d 
.ss.:s.:::i3 . 

ïf:...!...i..Cl r ::w::iis.-. 1::lir'i.: r'R.i:Yli.Fs:.w:. 
..".ä:.lA.:i.ì's.._jir....,ri._::i-.:.l ... ... die 'P1u t.`'l'' ¡NNW ..i. 
iLe;if..,!_`._.:::_f::r:d. k .t'.9Miili:..rii ir.,,... ., .. J.{i.._:n ._=.::..:;J!.:::.::.: :!.31 ASO ,.1,..u_ i_=a 

(KIT) 

SCHOOLS HOBBIEST OEM'S 
DIP SWITCHES 

PINS 

8 
14 

16 
18 
20 
24 
28 
40 

PC WW 

.10 .26 

.13 .29 

.16 .32 
.18 .34 
.22 .38 
.32 .48 
.34 .50 
.45 .61 

POS. 

4 

5 

6 
7 

8 

9 
10 

PRC. 

.88 

.92 

.95 

.99 
1.05 
1.15 
1.19 

AMP - Need we say 
more? There is a dif- 
ference in sockets! 
These aren't the low- 
est prices you can 
find. But, if you've 
been "burned" before 
by bad connections 
in your computer, a 

few pennies for the 
best is worth it! 

LM323K 5V 3A. 
REGULATOR 

$5.50 
0 TAB MOUNT 

7805 +5V 1A 
7905 -5V 1A 
7812 +12V 1A 
7912 -12V 1A 

HEAT 
SINKS 

491t $1.25 

Z -80 -A 
$6.95 

4MHZ Beastie with extra instructions! 

Z -80 SUPPORT 
CTC - $6.55 
SIO - $25.50 
PIO - $6.50 

DMA - $18.75 
All 4MHZ (who wants 2MHZ ?) 

1.0 
4.7 
6.8 

10 
15 
22 
27 
33 
47 
68 

RESISTORS .02 ea! 
(100 PACK) Y4W 

75 2.7K 22K 
100 3.3K 24K 
150 3.9K 27K 
220 
330 
470 
680 
1K 
1.5K 
2.2K 

4.7K 33K 
6.8K 39K 
10K 47K 
12K 68K 
15K 100K 
18K 150K 
20K 

220 K 
330K 
470 K 
680 K 
1M 
1.5M 
2.2M 
4.7M 
10M 

GOLD 

S -100- CONNECTOR 
TI or Better 

SOLDER TAIL WIRE WRAP 

$2.50 $3.25 
WIRE WRAP WIRE 

Packed in 500 Lot Bundles 
(Length includes 2" x 1" Strip) 
Color - R, Bu, G, Y, Bk, W 

50 ft. $1.65 - 100 ft. $3.00 - 500 ft. $9.50 

2.5 -3.25 4.0 -3.75 6.0 -4.75 
3.0 -3.35 4.5 -4.00 7.0 -5.00 
3.5 -3.50 5.0 -4.50 8.0 -5.50 

10.0 -6.50 

JJ ll1^ lr 

Illllil 

DIP PLUGS 
PART4 
08DP 
14DP 
16DP 
24DP 
40DP 

PINS 

8 
14 
16 
24 
40 

PRICE 
.40 
.55 
.58 
.95 

1.50 

Socket and Dip Plug priced based on 
gold not exceeding $700 per ounce. 

OK WIRE WRAP TOOL $5.95 

¡ / 
CBE 6 Amps 125 VAC '(' (/ 7 Amps 30 V DC 

$1.25 ea. 
DPDT STANDARD TOGGLE 

ST21 (ON- NONE -ON) 
ST22 (ON- OFF -ON) 
ST23 (MOM ON- OFF -MOM ON) 
ST24 (ON- OFF -MOM ON) 
ST25 (ON -NONE- MOM -ON) 
ST26 (ON- ON -ON) 

CONNECTORS 
DUAL ROW .100 
PINS PRICE 

20 2.35 
26 3.00 
34 3.85 
40 4.50 
50 5.50 

CARD EDGE 

PINS PRICE 

20 3.35 
26 3.80 
34 4.65 
40 5.50 
50 5.90 

RIBBON - 20 to 34 @ 1.00 ft. 
40 &50 @1.30 ft. 

CRIMPING 2.00 / CONNECTOR 

74LSXX 
74LS00 .33 74LS107 .59 74LS221 2.95 
74LS01 .33 74LS109 .59 74L5240 2.95 
74LS02 .33 74L5112 .59 74LS241 2.49 
74LS03 .33 74LS113 .59 74LS242 1.95 
74LSO4 .59 74LS114 .49 74LS243 1.95 
74LS05 .39 74LS122 .59 74L5244 2.95 
74LS06 .39 74LS123 1.19 74LS245 8.95 
74LS07 .39 74LS124 1.49 74LS247 1.19 
74L508 .59 74LS125 .89 74LS248 1.19 
74 LS09 .39 74 LS 126 .89 74L5249 1.69 
74 LS 10 .29 74 LS 132 .79 74LS251 1.79 
74LS11 .39 74L5133 1.19 74LS253 .95 
74LS12 .39 74LS136 .69 74LS257 1.95 
74LS13 .69 74LS138 .99 74LS258 1.95 
74LS14 1.25 74LS139 .99 74LS259 2.95 
74LS15 .49 74LS145 1.25 74LS260 .75 
74LS20 1.95 74LS148 1.49 74LS266 1.15 
74LS21 3.7 74LS151 .79 74LS273 1.75 
74LS22 .29 74LS154 2.49 74LS275 4.39 
74LS26 .39 74L5155 1.49 74LS279 .79 
74LS27 .49 74L5156 1.49 74LS283 1.49 
74L528 .39 74LS157 1.49 74LS289 5.75 
74LS30 .49 741_3158 1.49 74LS290 L29 
74LS32 .95 74LS160 .75 74LS293 1.95 
74LS33 1.95 74LS161 1.99 74LS295 1.95 
74LS37 .75 74LS162 1.25 74LS298 1.29 
74LS38 .39 74LS163 1.25 74LS324 1.75 
74LS40 .25 74LS164 2.15 74LS352 1.65 
74LS42 1.39 74L5165 1.49 74LS353 1.65 
74LS47 .79 74LS166 2.49 74LS365 .95 
74LS48 .79 74L5168 2.95 74LS366 .79 
74LS35 .25 74LS169 1.95 74LS367 .99 
74LS54 .25 74LS170 1.95 74LS368 .99 
74LS55 .70 74LS173 1.25 74LS373 2.95 
741_573 .79 74LS174 1.49 741_8374 3.95 
74LS74 .59 74LS175 1.49 74LS377 1.95 
741_575 .79 74LS181 2.15 74LS378 1.95 
74LS76 .79 74LS189 6.95 74LS379 1.95 
74LS78 .49 74LS190 .99 74LS386 .59 
74LS83 .95 74L5191 1.95 74LS390 1.95 
74LS85 1.49 74LS192 1.95 74LS393 1.95 
74LS86 .95 74LS193 1.95 74LS395 1.95 
74LS90 .75 74LS194 1.49 74L5490 4.95 
74LS92 .75 74LS195 .95 74LS668 1.69 
74L593 .95 74LS196 .95 74LS669 1.89 
74LS95 1.29 74LS197 1.95 74L5670 3.55 
74LS96 1.29 
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DEALS DEALS DEALS 
OUR BUYERS ARE IN 

CONTACT WITH EVERY MAJOR 

SUPPLIER AND O.E.M. 

BUY HERE AT 1000 PIECE 

QUANTITY PRICES 
ALL MERCHANDISE 100% 

GUARANTEED! 15 DAY FULL 
CASH REFUND! 

V4W 
;***' MICRO II.W. SALES 

664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, ILLINOIS 60611 
CALL TOLL FREE: 1- 800 - 435 -9357 * MONDAY thru SATURDAY 
(ILLINOIS RESIDENTS CALL: 815 -485 -4002) * 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment - C.O.D. up to $100.00 - M/C Visa 
$5.00 Processing and Handling added to each order PLUS 

Shipping Charges. Please allow personal check 
to clear before shipment. 

JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 

POWER SUPPLIES 

If you can beat these 
prices we will be truly 
amazed. OEM's at 500 
lot pay more than this. 
Call or write for full 
spec. sheets. 

DISK POWER SUPPLIES 
PRIAM -SHUGART- CENTURY -MICROPOLIS 

+5V @ 9A I -5V @ .8A I 
+24V @ 7A I US -384 189.00 

SHUGART - SIEMANS - MPI 53/4" 

+5V @ .5A +12V @ .9A US -340 33.50 
+5V @ 2A +12V @ 4A I US -323 56.25 

SHUGART - SIEMANS - CDC 8" 
+5V @ IA -5V @.5A +24V @ 1.5A US -205 52.50 

+5V @ 2A -5V @ .5A +24V @ 3A US -206 69.00 
+5V @ 3A -5V @ .6A +24V @ 5A US -162 89.00 

+5V @1.7A -5V @ 1.5A +24V @ 2A US -272 69.00 
+5V @ 2A +12V @ .4A -12V @ .4A US -HTAA 37.50 

S1-MOD (KIT) 

$189.00 MADE INi, 

US FS 

Complete S -100 12 Slot Computer. Ample 
system power with regulated power for drives. 
Excellent for Subsystem or Hobby usé. 
4 hours to build. (6 conn. incl., less fans) 

4116s 
$2.95 

Expansion 16K Dynamic 
RAMs for Apple, TRS -80 
S -100 systems. T.I., Mostek 
Intel, Call for manufacturer. 

200 NS 

DUAL DRIVE SUBSYSTEM 
$995.00 

$195.00 wino Drives 
If this looks like a Lobo 1 

Drive System, don't be 
fooled. Just because it 2 SHUGART 801R 
looks like one, works like POWER SUPPLY 
one, smells like one, and tastes like one I?) 
doesn't mean it has to cost like one! 

DIP -80 $399.00 
Don't be mislead by this 
LOW price. This is a rug- 
ged 100% Duty Cycle 
7 by 7 Dot Matrix Printer. 
Brand new, factory warr. 

RS -232 ADD $65.00 
TRACTOR FEED ADD $70.00 

TELEVIDEO 912C 
SOROC 1Q120- $675.00 
Televideo 912C- 665.00 
Televideo 920C- 720.00 
ADDS R -25 - 710.00 
Also have 920C, SOROC, 
HAZELTINE, etc. What 
we don't have is room on 
this page. Call Toll Free 
800 number for prices. 

TWIN VERTICAL DRIVE$ 
5" $550.00 - 8" $980.00 

Attractive, convenient 
and compact Two Drive 
Mass Storage includes 
Power Supply, Drives, 
Cabinets and Cables. 
Double Sided, Double 
Track available too! 

C -ITOH PRINTER 

$499.00 
Look closely at the 
photo and see other 
adds in this rag at 
$995.00. Perfect units, 
warranteed. Only 500 pcs. Same story, 
manufacturerer had too many. 

Z -80 CPU (KIT) 

The first time this 
world popular CPU 
offered in Kit. 2 serial, 
3 parallel, CTC, EProm 
Z -80 at 4 mhz. Software 
buad rate, etc. (less Prom & cable) $212.00 

2114s 
One of the world's two 
most popular STATIC 
RAMs. Factory prime 
tested units. Sold in lots of 8 only. 
FUJITSU, HITACHI, etc. 

$3.45 
200 NS 

TMS -4044 
MM -5257 
INTEL2147 250 NS 

$4.25 

The other of the world's most popular STATIC 
RAMs. This one is 4K by 1 organization. Don't 
buy Gold, buy these, the price won't last! 

S -100 CARD EXTENDER 

$12.50 

(Gold Contacts) 
As long as there is a 
price war, we will fight 
your battle. Compare 
at your local Dept. 
store and buy U$ MICRO. 

EXPANDABLE RAM 
*SPECIAL *SPECIAL *SPECIAL* 
This is the best all 
around 64K board 
you can buy. If after 
you see it, you don't 
agree return for full 
refund, Bank Select 
by extended address 
lines or I.O. 40H. 

OH o 
LW.. 

. 

* $389.00 A& T* 

2716s $9.50 (450 NS) 

2708s $6.95 (450 NS) 

Remember when 2716s were $50.00 and hard 
to get? These units are so beautiful it's hard to 
part with them. But we will, for a small price. 

Guaranteed! 

MEMOREX - VERBATUM - WABASH 

BASF FLOPPIES 
BOX OF 10 ONLY: 

5%." SOFT $2.65 ea. 
5'." HARD 10 2.65 ea. 
5'W' HARD 16 2.65 ea. 
8" SOFT 1D 3.25 ea. 
8" SOFT 2D 3.85 ea. 
8" SOFT 2DDS 5.00 ea. 

U$ - D$K $255.00 

Double Density 8" and 
5" Disk Controller 
disigned for S -100 IEEE 
standards. Uses Western 
Digital 1795, 1691 
2143 Chip Set. 

SHUGART DRIVE 
8" 801R 

$395.00 
Manufacturer had 
too many, buys at 
1000 piece rate, 
sales dropped, so we gorem. Fantastic buy, get 
them while they last! Full warranty. 

8" 851 R $585.00 

FANS $14.95 
These are brand new, 
in the box fans. Not 3 -1/8 noisey bearing pullouts. 4-5/8" 
Never again at these low prices! 

SIEMANS DRIVE 
8" 120-8 

$375.00 Very Special Price on 
these BRAND NEW current production units 
Add $10.00 for Extended 1 Year Warrantee! 

Circle 350 on inquiry card. BYTE April 1981 395 



SALE SALE SALE 
Disk Drives 

JADE's new dual disk sub -assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive power 
supply, cooling fan, cable kit, lighted power 
switch, approved fuse assembly, line cord, Never - 
Mar rubber feet, and all necessary hardware to 
mount 2 -8" disk drives - it's all American made, 
guaranteed for six months, and it's in stock! 

Dual 8" Sub-Assembly Cabinet 
END -000421 Cabinet kit $225.00 
END -000420 Bare cabinet $59.95 

Single sided, double density disk drive sub -system 
END -000423 Kit w/2 8" drives .... $975.00 
END -000424 A & T w/2 8" drives $1195.00 

Double sided, double density disk drive sub- system 
END -000426 kit w/2 8" drives $1495.00 
END -000427 A & T w/2 8" drives $1695.00 

JADE DISK PACKAGE 
Ikmhle density controller, two 8" double density floppy 
disk drives, CP/ M2.2 (configured for controller). hardware 
and software manuals, hoot PROM, cabinet, power supply. 
fan, & cables 
Special package price $1395.00 

8" Disk Drive Sale 
Highly reliable double density floppy disk drives 

Shugart 801R single sided, double density 
MSF- 10801R SA -801R $425.00 
Special Sale Price 2 for $790.00 

Siemens FDDl00.81/2 single sided, double density 
MSF- 201120 6 mo warranty $385.00 
Special sale price 2 for $750.00 

Real Double -Sided Drives 
8" Double -Sided Double -Density Sale 

* Shugart SA-851R double -sided, double -density * 
* only $625.00 ea 2 for $1190.00 * 

MFE M701 8" double -sided, double -density drives 
only $525 ea 2 for $1040.00 
Qume Data Track 8 double -aided, double -density drives 

only $575.00 2 for $1100.00 

Printers 
CENTRONICS 737 -1 

9.x N dot matrix. letter quality, proportional sparing 
PRM -15737 Parallel $795.00 
With interface for Apple $895.00 

MX -80 - Epson 
lag column. 9 x 9 dot matrix. multiple fonts 

PRM -27080 Save $100.00 $545.00 
interface for Apple $110.00 

SPINWRITER - NEC 
6.5 cps. bidirectional, letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on- 
hoard, 16K buffer, ribbon. print thimble, graphics. micro 
space justification, data cable, and self test /diagnostic 
ROM. 
PRD -55511 without 16K buffer $2795.00 
PRD -55512 with 16K buffer $2895.00 

S -100 Systems 
S -100 SYSTEM - Calif Computer Sys 

Complete S -100 system including 12 slot mainframe, 4 

MHz Z80 CPU, 64K RAM memory. double density disk 
controller. RS-232 cable, 8" & 5'4" disk drive cables, CP /M 
2.2, manuals, auto boot ROM. completely assembled & 
tested. 

2210A Integrated & tested $1995.00 
2210B Not integrated $1795.00 

S -100 Memory 

uuuttua tat ht It 

64K RAM - Calif Computer Sys 
4 MHz hank port hank byte selectable, extended 
addressing. 16K hank selectable. PHANTOM line allows 
memory overlay. 8080 / Z80 / front panel compatible. 
MEM- 64565A A & T $449.95 

MEMORY BANK - Jade 
-I Mllz. IEEE. S -100. bank selectable, 8 or Iti bit 

MEM- 99730B Bare hoard $55.00 
MEM- 99730K Kit. no RAM $219.95 
MEM- 16730K 16K kit $249.95 
MEM- 32731K 32K kit $289.95 
MEM- 48732K 48K kit $3.24.95 
MEM- 64733K 64K kit $359.95 
Assembled & tested add $50.00 

EXPANDORAM II - S D Systems 
I .11llz /LIM hoard expandable from ISK to 256h' 

M EM- 16630K 16K kit $275.95 
MEM- 3.2631K 32K kil $295.95 
MEM- 48632K 48K kit $315.95 
MEM- 64633K 84K kil $335.95 
Assembled & tested add $50.00 

32K STATIC RAM - Jade 
2 or l ell 11:. expandable. static RAM board Imo: 21111.'s 
MEM -16151 K 16K 4 MHz kit $1 69.95 
MEM -32151 K 32K 4 MHz kit $299.95 
Assrtttbied & tested add $50.00 

16K STATIC RAM - Cal Comp Sys 
2 or 4 MHz 16K static RAM board, IEEE S -100, bank 
selectable. Phantom capability. addressable in 4K blocks 
MEM- 16160A 16K 2 MHz A & T ... $286.95 
MEM- 16162A 16K4 MHz A& T ... $289.95 
MEM- 16160B Bare board $50.00 

PB -1 - S.S.M. 
2708. 2716 EPROM board with built -in programmer 

MEM- 99510K Kit $154.95 
MEM- 99510A A & T $229.95 

PROM -100 - SD Systems 
2708, 2716, 2732, 2758, & 2.516 EPROM programmer 

MEM- 99520K Kit $219.95 
MEM- 99520A Jade A & T $269.95 

S -100 Video 
VB -3 - S.S.M. 

80 characters x 24 lines expandable to 80 x 48 for a full page 
of text. upper & lower case. 256 user defined symbols, 160x 
192 graphics matrix, memory mapped, has key board 
input. 
10V -1095K 4 MHz kit $375.00 
IOV -1095A 4 MHz A & T $450.00 
I0V -1096K 80 x 48 upgrade $39.95 

VIDEO BOARD - Jade 
64 characters x 16 lines, 7 x 9 dot matrix, full upper /lower 
case ASCII character set, numbers. symbols. and greek 
letters, normal /reverse /blinking video. S -100. 

I0V -1050K Kit $99.95 
IOV -1050A A & T $125.00 
IOV -1050B Bare board $19.95 

S -100 CPU 
2810 Z -80* CPU - Cal Comp Sys 

2.4 MHz Z -80A CPU with RS- 232Cserial I O port and on- 
board MOSS 2.2 monitor PROM. front panel compatible. 
CPU- 30400A A & T $269.95 

THE BIG Z* - Jade 
2 or 4 MHz switchable Z-80 CPU with serial 1 0. 
accomodates 2708. 2716, or 2732 EPROM. baud rates from 
7.5 to 9600 
CPU- 30201K Kit $145.00 
CPU- 30201A A & T $199.00 
CPU- 30200B Bare board $35.00 

CB -2 Z -80 CPU - S.S.M. 
2 or 4 MHz Z80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on hoard, extended addressing, IEEE 
5.100, front panel compatible. 
CPU- 30300A A & T $229.95 

SBC -200 - SD Systems 
1 MHz Z-80 CPU with serial & parallel I. 0 ports. up to 8K 

of on -board PROM. software programmable baud rate 
generator, I K of onboard RAM. Z -80 CTC. 
CPC- 30200K Kit $339.95 
CPC- 30200A Jade A & T $399.95 

S -100 Disk Controller 
DOUBLE DENSITY - Cal Comp Sys 

.5'/," and 8" disk controller, single or double density. with 
on -hoard hoot loader ROM. and free CP'M 2.2 and 
manual set. 

1OD -1300A A & T $369.95 

DOUBLE -D - Jade 
Double density controller with the inside track. on -hoard Z- 

80A. printer port, IEEE S -100. can function on an 
interrupt driven buss 
10D -1200K Kit $299.95 
IOD -1200A 8" A & T $389.95 
IOD -1205A 51/" A & T $389.95 
IOD -1200B Bare board $65.00 

VERSAFLOPPY II - SD Systems 
New double density controller for both 8" & .5'," 

IOD -1160K Kit $379.95 
IOD -1160A Jade A & T $439.95 

Motherboards 
ISO -BUS - Jade 

Silent. simple, and on sale - a better mot herhoard 
6 Slot (5'4" x 8a.") 

MBS-061B Bare board $19.95 
MBS -061K Kit $39.95 
MBS -061A A & T $49.95 

12 Slot (9%"x8'Y ") 
MBS -121B Bare board $29.95 
MBS -121K Kit $69.95 
MBS -121A A & T $89.95 

18 Slot 041/2" x Wr ") 
MBS -181B Bare board $49.95 
MBS -181K Kit $99.95 
MBS -181A A & T $139.95 

Card Cages 
S -100 CARD CAGE - Jade 

Metal cage with card guides & fan urrototting 
EN X-106001 Six slot $29.95 

S -100 CARD CAGE - Vector 
lb" rack mountable. adjustable. holds 21 cards 

VCT -CCK 100 Anodized Al $49.95 



SALE SALE SALE 
S-100 I/O 

S.P.I.C. - Jade 
Our new LO card with 2 SiO's, 4 CTC's. and I PIO 

I01-1045K 2 CTC's, 1 SIO, 1 PIO $199.00 
101 -1045A A & T $259.00 
101 -1046K 4 CTC's, 2 SIO's, 1 PIO $259.00 
IOI -1046A A & T $319.00 
1Oi -1045B Bare hoard w/ manual ... $59.95 
101- 10451) Manual only $20.00 

I /0-4 - S.S.M. 
2 serial I ports plus 2 parallel I/O ports 

IOi -1010K Kit $179.95 
101 -1O10A A & T $249.95 
101 -1010B Bare board $35.00 

TERMINATOR - S.S.M 
Active terminator for S -100 bus 

TSX -195K Kit $29.95 
TSX -195A A & T $54.95 
TSX -195B Bare board $22.95 

S -100 EXTENDER - Cal Comp Sys 
Put those problem hoards (the ones you probably bought 
from one of our competitors) within easy reach. 
TSX -160A A & T $37.95 

S -100 PROTO BOARD - Jade 
Universal design. plated tbru holes. gold fingers 

TSX -140B Bare board $24.95 

TERMINATOR & EXTENDER - C.C.S. 
Can he used as both an S-I00 extender and terminator 

TSX -150K Kit $43.95 

Diskettes 
DISKETTES - Jade 

Bargain prices On magnificent magnetic media 

5'4" single sided, single density, box of 10 

MMD- 5110103 Soft sector $27.95 
MMD- 5111003 10 sector $27.95 
MM D-5111603 16 sector $27.95 

5'.i" double sided, double density, box of 10 

MMD- 5220103 Soft sector $39.95 
H" single sided, single density, box of 10 

MMD- 8110103 Soft sector $33.95 
H" single sided, double density, box of IO 

MMD -8120103 Soft sector $39.95 
H" double sided. double density, box of 10 

MMD -8220103 Soft sector $49.95 

Video Monitors 
9" B & W MONITOR - A.P.F. 
High quality. high resolution video monitor 

VDM- 750900 9" monitor $159.95 

13" COLOR MONITOR - Zenith 
The hi res color you've been promising yourself 

VDC-201301 $449.00 

12" GREEN SCREEN - NEC 
20 MHz, P3I phosphor video monitor with audio. 
exceptionally high resolution A fantastic monitor nt a 

eery reasonable price 
VDM- 651200 12" monitor $259.95 

Mainframes 
MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 

ENC- 112105 Kit $359.95 
ENC -I 12106 A & T $419.95 

DISK MAINFRAME - NNC 
Holds 2 8" drives and an it slot S -100 system. Attractive 
metal cabinet with 8 slot motherboard. power supply. fan. 
key switch. and other professional features 
ENS -112320 with 30 amp p.s. $699.95 

Accessories -Apple /TRS -80 

16K MEMORY UPGRADE 
Add /6K of RAM to your TRS -80, Apple. or Exidy in just 
minutes. We've sold thousands of these 16K RAM 
upgrades which include the appropriate memory chips (as 
specified by the manufacturer). all necessary jumper 
blocks, fool -proof instructions, and our I year guarantee. 
MEX- 16100K TRS -80 kit $29.00 
MEX- 16101K Apple kit $29.00 
MEX- 16102K Exidy kit $29.00 

DISK DRIVE for APPLE 
5' /í" disk drive with controller for your Apple 

MSM- 12310C with controller $499.95 
MSM -123101 w /out controller $375.00 

DISK DRIVES for TRS -80 
23"6 more storage, 8 times faster. 40 track with free patch. 
120 day warranty, includes case, power supply. and cable 
MSM- 12410C Save $125.00 !Lt ...... $299.95 

DOS 3.3 UPGRADE - Apple 
Upgrade your old DOS to the improved 3.3 

IOD -2233A Complete kit $64.95 

APPLE STICK - Micromate 
Joy stick with pots for Apple II 

SYA -1510A A & T $35.95 

Z -80 CARD for APPLE 
Z -80 CPU card with CP /M 2.2 for your Apple 

CPX- 30800A A & T $279.95 

AIO - S.S.M. 
Parallel & serial interface for your Apple 

I0I -2050K Kit $155.95 
10I -2050A A & T $194.95 

PRINTER INTERFACE - C.C.S. 
Centronics type I/O card w/ firmware 

IOI -2041A A & T $99.95 

APPLE CLOCK - Cal Comp Sys 
Real time clock w /battery back -up 

IOK -2100A A & T $109.95 

Modems 
* * * * * * * * * * * * * * * * * * * * * * * ** 

LEX -11 MODEM - Lexicon 
A real star! 300 baud, anau'er /originate. RS 232(' 
IOM -5511A Best buy !it $128.00 
* * * * * * * * * * * * * * * ** * ** * * * ** 

NOVATION CAT 
300 baud, answer /originate acoustic modem 

IOM -5200A 1 year warranty $179.00 

D-CAT 300 baud, direct connect modern 
iOM -5201A Special sale price $189.00 

AUTO -CAT Auto answer /origiate, direct connect 
IOM -5230A Special sale price $239.95 

MICROMODEM - D.C. Hayes 
Auto answer-dial modem card for Apple or S -100 

IOM -2010A Apple modem $349.95 
IOM -1100A 5.100 modem $375.00 

MICRONET MODEM - Micromate 
Direct connect with extra features a best buy 

iOM -2020A Best Apple modem $275.00 

Z-80, Z -80A, and the letter Z are recognized 
trademarks of Zilog. Inc. ('P /M is a registered 
trademark of Digital Research Corp. CBASIC is a 
trademark of Compiler Systems, Inc. 

Circle 351 on inquiry card. 

Single Board Computers 

AIM -65 - Rockwell 
6502 computer with alphanumeric display, printer, & 
keyboard. and complete instructional manuals 
CPK -50165 1K AIM $374.95 
CPK -50465 4K AIM $449.95 
SFK- 74600008E 8K BASIC ROM ... $99.95 
SFK -64600004E 4K assembler ROM $84.95 
PSX -030A Power supply $64.95 
ENX- 000002 Enclosure $49.95 

4K AIM. 8K BASIC, power supply. & enclosure 
Special package price $625.00 

Z -80' STARTER KIT - SD Systems 
Complete Z.80 computer with RAM. ROM. I/O, display. 
keyboard. manual. and kluge area. 
CPS- 30010K Kit $369.95 
CPS- 30010A Jade A & T $459.95 

MICROPROCESSORS PROMS 
7x80 10.95 2708 450ns 6.25 
Z-80A 12.95 10 for $4.90 ea 
6502 11.50 2716 12.5v 11.95 
6800 11.95 2716.E 11.95 
6802 17.95 10 for $8.90 ea 
6809 39.95 2532 5v :39.95 
8035 24.00 2732 .iv 39.95 
8080A 6.59 2758 5e 9.95 
8085 15.95 
8748 59.95 

Z-80 SUPPORT 
:3881 P/O 9.50 
3881 -4 P104 MHz 14.50 
38ír2 cir 9.50 
38ír2 -4 ('7C4 MHz 14.95 
:ì983 SIO 29.5(1 
:i884 S/O 49.50 

BAUD RATE 
GENERATORS 

MC14411 10.00 
1.843 MHz 'dal 4.95 

RAMS 
21102 2 MHz 1.25 
21L02A 4 MHz 1.50 
2114L 2 MHz 3.75 
2114LA 4 MHz 3.95 
4116 4.25 
4164 MK xl 59.95 
5257 2 MHz 6.75 
5257A 4 MHz 7.25 
MK4118 18.95 

SUPPORT 
DEVICES 

8212 325 
UAR78 8214 4.65 

AY5-1013A 5.25 8216 2.95 
AY3-1014A 8.25 8224 325 
TR I002B 5.25 IMi-4 5.75 
T6136011 5.95 82'26 3.85 
1M6402 9.00 8220 4.95 

(i8í111 

SUPPORT 
6/421P 5.95 
61428P 11.95 
6834P 22.50 
6840P 18.75 
6850P 4.80 
6852P 5.79 
68751. 7.40 
191.1881, 25.90 r 
IContinental U.S. Inside California 
800 -421 -5500 800 -262 -1710 

For Technical Inquiries or Customer Service call 

213 -973 -7707 SA nE 
Computer Products 

4901 W. Rosecrans, Hawthorne, Ca 90250 
TERMS OF SALE: Cash, checks, credit cards, or 

Purchase Orders from qualified firms and institutions. 
Minimum order $15.00. California residents add 69t. tax. 
Minimum shipping and handling charge S:t.lx) Pricing 
and availability subject to change without notice. 

8238 4.95 
8243 8.00 
8250 14.95 
8251 6.511 

8253 17.95 
8255 6.50 
8257 19.95 
8259 17.95 
8275 .19.95 
8279 15.95 

PLACE ORDERS TOLL FREE 
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.59 

.45 
74L5151 
74L5155 

1.15 
1.19 

14L5279 
14L5283 

.75 
1.09 

74L538 
7/LS/0 

.49 

.35 
11LSI56 
74L5157 

1.19 
.89 

74LS290 
)IL5293 

.99 

.99 
74LS42 
14L517 

.89 

.19 
74L5158 
74L5160 

.99 
1.15 

74L5298 
74L5352 

1.25 
1.29 

14L548 
74LS49 

1.15 
1.15 

74LS761 
74LS162 

LIS 
1.15 

74L5357 
74L5355 

1.29 
.75 

74LS51 
74L554 

.29 

.29 
74L5163 
71L5164 

1.15 
1.25 

7/L5366 
74L5367 

.75 

.7S 
74L555 
74LS73 

.29 

.45 
74L5165 
74L5164 

I.25 
1.19 

71L5368 
71L5373 

.75 
1.95 

71L571 
14L575 

.45 

.59 
74L5169 
74L5170 

1.13 
2.49 

74L5374 
74L5315 

1.95 
.N 

74L576 
11 L578 

.45 

.49 
71L5113 
71L5171 

1.39 
.99 

74L5386 
74LS393 

.69 
249 

74L513 
74L585 

.89 
1.25 

74L5175 
71LS111 

.99 
2.95 

14LS399 
74L5670 

2.49 
2.49 

14L546 
74L590 

.45 
.59 

71L5190 
74L5191 

1.25 
1.25 

IILS95 
81L597 

1.95 
1.95 

74500 
14502 

.50 

.50 
74S 745244 

745251 
3.25 
1.45 

74503 .50 745133 .55 745253 1.45 
74504 .55 145131 .69 745257 1.35 
74505 .55 745135 1.19 745258 1.35 
74508 .50 745136 1.75 745260 .79 
74509 .50 745138 1.35 745280 2.95 
74510 .50 715139 1.35 745287 1.95 
74511 .50 145140 L15 745361 4.95 
74515 .50 745151 1.35 745373 3.49 
74520 .50 745153 1.35 715374 3.49 
74522 .50 745157 1.35 145387 5.95 
74530 .50 745158 1.35 745471 1495 
74532 .55 145171 1.59 745472 19.95 
74540 .55 745175 1.59 745473 19.95 
11551 .50 745188 4.95 745174 21.95 
74564 .50 745194 1.95 145475 21.95 
74565 .50 7451% 1.95 745570 7.95 
74574 .79 745196 3.95 745571 7.95 
74586 .79 745210 2.95 745572 19.95 
745112 .79 745241 2.95 745573 19.95 
745113 .A 715242 3.25 745940 3.15 
745114 .79 145243 3.25 745911 3.15 

LIMITED AVAILABILITY ON THESE PROMS 

CAA13H 
CA3023H 
CA3039H 
CA3046N 
CA3059N 
C 43060 
CA3080H 

2.15 
3.25 
1.3S 
1.30 
3.25 
3.25 
1.25 

CA- LINEAR 

CA3081N 2.00 
CA3082N 2.00 
CA3087N 1.60 
CA3086N .65 

CA3069N 
CA3096N 
CA3130H 
CA7110H 
CA3160H 
CA3401N 
CA3600N 

3.75 
3.95 
1.39 
1.25 
1.25 

.59 

3.50 

CD4000 .39 C04012 .A 
CD4001 .39 CD-CMOS CD4093 .99 
C04002 
CD4006 

.39 
1.19 

C04094 
CD4506 

2.49 
.75 

C D4007 
C04009 

.25 

.49 
CD4041 
CD4042 

1.49 
.99 

CD4501 
CD4508 

.99 
3.95 

CD4010 .49 CD1043 .69 CD4510 1.39 
C04011 .39 C04044 ./9 Cw511 1.29 
C04012 .25 CD4046 1.19 C01511 3.95 
C04013 .19 CD4047 2.50 C0IS15 2.95 
CD4014 1.39 CD4048 1.36 CD4516 1.49 
C04015 1.19 CD4a9 .49 CD4511 1.19 
C 01016 .59 C04050 .69 C 0451 .19 
C04017 1.19 CD4051 1.19 C 04520 1.29 
C04011 
CD4019 

.99 

.49 
C131052 
CD4053 

1.19 
1.19 

C04526 
C04526 

1.79 
1.79 

CD4020 1.19 CD1056 2.95 C 01529 1.95 
C34021 1.39 CD4059 9.95 C 0454 2.79 
CD4022 1.19 C01060 1.49 C 04562 11.95 
C04023 .29 CD1066 .79 C 04566 2.79 
CD4024 .79 CD40W .39 C 0458 2.49 
CD1025 .23 CD4069 .45 C D4723 1.95 
CD4026 2.95 CD4070 .55 C D1724 1.95 
C04027 .69 CD4011 .49 MC14409 14.95 
CD40a .89 CD4072 .49 MC14410 11.95 
C04029 1.49 C13407] .39 MC14411 14.95 
CD4030 .<9 CD4075 .A MC11112 11.95 

.99 CD4076 1.39 MC14419 4.95 `CD4036 
::4010 1.19 CD4018 .55 MC14433 13.95 

C04081 .39 
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LITRONIX DISPLAY SALE 
DL4500 
DL1507 DL1300 
DL-4520A ' DLG.253 
DL-4120A 

YrnTI-0191T REFLECTOR INRA. PM CLOC44 

D MM 
DL.6500 111 DL 7130 

DL-6530 

4.4113.1. 
we ..4 m mu 4i400 

w4anla.e 
6 44 
2.00 

CC,ww M,rLw+ r 7E o 
4.1e 
4.11 

0r4xanw a......u.4..I.. 641 
aI c 4E t aa as 4.11 

nommait RIPLECt0111IIMYe 
10 

CILG 4.11,444 
CL 41119 11141 

0,31313.41 C 41411 

Y. to.,or eex EE aa .M 
I4, 40w 14 8.41 

4M40n0rsan ra > 6.41 

1hae1r0r sex Let 1 40.,ar. Eye Lee 
rh Ta.ror uPn IO la 3.11 

DISCRETE LEDS 41111 

XC556R .200" red 5/11 
XC5560 .200" green 4/S1 
XC556V .200" yellow 4/S1 
XCS56C .200" clear 4/SI 
XC22R .203" rad 5/SI 
XC22G .200" green //SI 
XC22Y .200 yellow 4/SI 
MVIOO .170' rad 4/51 

MV50 .085' rad 6/61 %CIIIR .190" red 5/81 
XC209R .126" rad 5/19 XCI1143 .190" green 4/Sl 
XC209G .125" green 4/51 XCIIIV .190" yellow 4/51 
XC2O9Y .125" yellow 4/S1 XCIIIC .190" clear 4/5I 
XC526R 
XC526G 

.185" rad 
.185" 90e4n 

5/51 
4/SI -` ri TAU. `.%5>. 7:ói` XC526V .185" yellow 4 /Sl 

XC526C .185" clear 4/S1 R L.2 . .5.39 ea.or 3 /$1.00 

C.A. - Common Aned DISPLAY LEDS C.C. - Common Cathode 

Typa Polarity Ht Price Type Polarity Ht Price 
MAN I L.A. -red .210 2.95 DLG507 C.A -green .500 1.25 
MAN 2 505 O.M. -reo .300 4.95 DL750 C.C. -red .300 1.26 
MAN 3 C.C. -fad .125 .25 DL707 C.A -rad .300 1.25 
MAN 52 C.A -green .300 1.25 DL728 C.C. -red .500 1.19 
MAN 51 C.C. -green .300 1.25 DL741 C.A --red .600 1.4 
MAN 71 C.A -red .300 .15 OL746 C.A. --red 2 1 .630 1.49 

MAN 72 C.A. red .300 .75 DL747 C.A -fad .600 1.49 
MAN 74 C.C. -red .300 1.25 DL750 C.C. -red .600 1.49 
MAN 82 C.A. -yellow .300 .49 DLOM7 C.A.- Orange .800 1.19 
MAN 81 C.C. -yellow .303 .99 CLOUA C.C.- orange .800 1.49 
MAN 3620 C.A.- orange .300 .49 DÚ38 C.C. -fed .110 .35 
MAN 3630 C.A. -orange 7 1 .300 .99 FND35$ C.C. 1 1 .357 .99 
MAN 3640 C.C.-orange .300 .99 FN13359 C.C. .357 .75 
MAN 4610 C.A. -orange .400 .99 INDU] C.C. IFNO5001 .500 .99 
MAN 6610 C.A. -orange -DO .560 .99 FND507 C.A. IFNDSI01 .500 .99 
MAN 6630 C.A. -orange o I .560 .99 HDSP -3401 C.A.-rad .800 1.50 
MAN 6640 C.C.- orange -DO .560 .99 HDSP -3103 C.C. -red .100 1.50 
MAN 6650 C.C. -orange o 1 .560 .99 5082.7751 C.A.,R.H.O. -fed .430 1.25 
MAN 6660 C.A.- orange .560 .99 5062.7760 C.C.,R.H.D.-red .430 1.75 
MAN 6110 C.A.- rad -DD .560 .99 5082.7300 407s91.01g. RHD .400 22.00 
MAN 6750 C.C. -rad 1 I .560 .99 5082 -7302 4z7 sg1.dlg. LHO .600 22.00 
MAN 6700 C.C. -rad .560 .99 5082 -7304 Overne,. char. (s1) .600 19.95 
D LO304 C.C. -orange .300 1.25 4N28 Photo XElstorOPto-isol. .99 
DLO307 C.A.- orange .300 1.25 LIT.1 Photo XSlstor Opto -IOOI. .69 
DLG500 C.C. -green .500 1.25 MOC3010 Opticallylsol.TrIKDrIver 1.25 

o °b DL 
Part No. Function Price 
70451P1 CMOS Precision Tim., 14.95 
7045EV /Kit Stopwatch Chic, XTL 22.95 
7106CPL. 324 0191t A/O (LCD Drive) 16.95 
7106EV /Kll IC, Circuit Board, Display 34.95 
7107CPL 311 0191t A/D (LED Oriva) 15.95 
7107EV /Kn IC, Circuit Board, Olaplay 21.95 
7116CPL 346 Digit A/O LCD Dis. HLD. 18.95 
7117CPL 3w Digit A/D LED Dis. HLD. 17.95 
72011DR Low Battery Volt Iedluler 2.25 
72061PG CMOS LEO Stopwatch/Timer 12.95 
7206EV /KII Stopwatch Chip, XTL 19.95 
7206CJPE Tone Generator 5.15 
7206CEV /Kit Tone Generator Clip, XTL 9.95 
7207AIP0 Oscillator Controller 6.50 
7207AEV /K1t Freq. Counter Chip, XTL 11.10 
72011P1 Sevan Decode Counter 17.95 
7209IPA Clock Generator 3.95 
72151PG 1 Func. CMOS Stopwatch CKT 13.95 
7215EV /KIt 1 Func. Stopwatch Chip, XTL 19.95 
7216AIJI 8 -Digit Univ. Counter C.A. 32.00 
7216C IJI 1 -0I91t Freq. Counter C.A. 26.95 
721601P1 1.31019 Freq. Counter C.C. 21.95 
72171JI 4 -0198 LED Up /Down Counter 12.95 
7211CIJI 1 -DI919 Unly. LED Drive 10.95 
72241PL LCD 414 Digit Up Counter DRI 11.4 
7216AIJL 1.01911 Unly. Counter 31.95 
7226AEV /Kit S Function Counter Chlp. XTL 74.95 
?MOUE CMOS Bln Prog. Timer /Counter 4.95 
7242IJA CMOS Dlvlde -by-256 RC Timer 2.05 
72501JE CMOS BCD Prog. Timer /Counter 6.00 
7260IJE CMOS BCD Prog. Timer /Counter 5.25 
7555IPA CMOS 555 Timer (I lin) 1.45 
75561PD CMOS 556 Timer (14 oln) 2.20 
76118CPA CMOS Op Arno Comparator 5MV 2.26 
7612BCPA CMOS Op ARP Ext. Cmvr. SMV 2.95 
76218CPA CMOS Dual Op Amp Comp. 5MV 3.95 
7631CCPE CMOS Trl Op Amp Comp. IOMV 5.35 
7641CCPD CMOS Quad Op AmP Come. IOMV 7.50 
7642CCPD CMOS Guad OP Amp Comp. 10MV 7.50 
7S60CPA Voltage Converter 2.95 
6069CC0 Spoons Band -GAP Volt Re /. Diode 2.50 
8211CPA Volt Re/ /Indic4ot 2.50 
82I2CPA Volt Ref/Indicator 2.50 

INTERSIL'S EVALUATION KITS 
74C00 .39 
74CO2 .39 
]ICOl .A 
74C08 .39 
74C10 .39 
74C14 .75 
74C20 .39 
74CÁ .39 
74042 1.39 
74C48 1.95 
74C73 .79 
74C74 .79 
74Ca 1.95 
74086 .99 
74C89 6.95 
74C90 1.29 
74C93 1.29 
74[95 1.59 

74C 
71C106 .75 
71C107 1.89 
71C151 2.95 
74C1S4 3.95 
74C157 2.25 
71C160 1.69 

71CÌ62 1.69 
14C163 1.69 
71C161 1.59 
1/C173 429 
71C17a 1.39 
74C175 1.39 
74C192 1.69 
74C193 1.69 

74C195 1.59 
71C221 1.95 
7/C210 2.25 
74C241 2.25 
74C373 2.19 
74C374 2.59 
74C901 .89 
74C903 1.15 
74C911 10.95 
74C912 10.95 
71C915 1.69 
74C917 10.95 
14C922 5.49 
71C923 5.75 
74C925 7.50 
74C926 7.50 
80095 .79 
80C91 .79 

Part No. 
CMU 1021 
CMU 5021 
CMU 1031 
CMU 2531 
CMU 5031 
CMU 1041 
CMU 1052 

POTENTI 
$2.95 each 

2 Watt 011 70°C t 10% 
7/8" Slotted Shalt 
Llnor Taeer 
M4ats M II- R.94 

RV4NAY SD - 102A 1K 
RV4NAVSD-502A SK 
RVINAVSD-103A 10K 
RV/NAYSD-253A 25K 
RV4NAY SC) -503A 50K 
RVNAV SD-104A 100K 
RV4NAY SD 105A IMe9 

OMETERS 
$1.35 each 

3/4 Wett CW 70 °C 
1S turn pot. Liner 
taper. Printed ir 
cuit mount 

Part No Part No. Part No. 
830P 50ohm 830P. 5K 1130P -100K 
1930P.100ohm 830P -IOK 1130P -200K 
830P -00o hm 130P -20K 830P -500K 
8AP -IK 8300.50K 830P4Meg 
833P -2K 

OplpLOW PROFILE 
(TIN) SOCKETS 

1 -24 3-19 50100 

8 pIn LP .17 .16 .15 

14 Pin LP .20 .19 .18 

16 pin LP .22 .21 .20 
U pin LP .29 .21 .27 
20 pIn LP .N .32 .30 
22 pin LP .37 .76 .35 
24 pIn LP .38 .37 .36 
28 pin LP .45 .44 .47 

36 Pin LP .60 .59 .58 
40 pIn LP .63 .62 .61 

SOLDERTAIL 
STANDARD (TIN) 

1.24 4.49 50.100 

14 pIn ST .27 .25 .24 
16 pin ST .30 .27 .25 
18 pIn ST .35 .32 .30 
24 pin ST .49 .45 .42 
28 pIn ST .99 .90 II 
36 pin ST 1.39 1.26 1.15 

40 pIn ST 1.59 1.45 1.30 

SOLDERTAIL (GOLD) 
STANDARD 

1.74 25.49 56100 

8 pIn SG .39 .35 31 

14 Pin SG .49 .45 AI 
16 pin SG .51 .49 .44 
U pIn SG .59 .53 .48 

24 pin SG .79 .75 .69 
28 pin SG 1.10 1.00 .90 
36 pIn SG 1.65 1.40 1.26 
40 pIn SG 1.75 1.59 1.45 

au WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
1 -24 25-49 56100 

8 pin Ww .59 .54 .49 

10 pin Ww .69 .63 .58 
14 pIn WW .79 .73 .67 
16 pIn Ww .15 .77 .70 
18 pin WW .99 .90 .el 

20 pin WW 1.19 1.08 .99 
22 pin WW 1.49 1.35 1.23 
24 pIn WW 1.39 1.26 1.14 
28 pIn WW 1.69 1.53 1.38 
36 pIn WW 2.19 1.99 1.79 

40 pin WW 2.29 2.09 1.89 

LH0002CN 6.15 
LMIOCLH 4.50 
LMIICLH 4.75 
LH0076OH 6.05 
TL071CP .79 
TL072CP 1.39 
TL071CN 2.49 
LH0082CD 35.80 
TL062CP 1.19 
TL064CN 2.19 
LH0091CO 36.10 
LM300H .99 
LM301CN .36 
LM302H 1.95 

LM3aH 1.95 
LM305H .99 
LMAICN .45 
LM30ICN 1.00 
LM309H 1.95 
LM309K 1.25 
LM310CN 1.75 
LM311H .90 
LM312H 2.49 
LM317MP 1.15 
LM317T 1.75 
LM317K 3.95 
LM3IICN 1.95 
LM319N 1.95 
LM320K'S 1.35 
LM320K-12 1.35 
LM326K-15 1.35 
LM320Tó 1.25 
LM320T-12 1.25 
LM320T-IS 1.25 
LM323K8 5.95 
LM324N .99 
LM3aDZ .65 
LMA1N 3.95 
LM331Z 1.30 
LM7352 1.40 
LM3362 1.75 
LMA7T 1.95 
LM137MP 1.15 
LM3311K 6.95 
LM739N .99 
LM340Kó 1.35 
LM310K-12 1.35 
LM310K-15 1.35 

LINEAR 
LM340T4 1.25 
LM340T-12 1.25 
LM340T-I5 1.25 
LM141P-5 .75 
LM311P-12 .75 
LM34IP-15 .75 
LM342P-5 .69 

LM312P-12 .69 
LM342P-15 .69 
LM31tN 1.25 
LM350K 5.75 
LFAIN .60 

LF753N 1.00 
LF355N 1.10 
LF356N 1.10 
LM358N 1.00 
LM359N 1.79 
LM370N 1.49 
LM373N 3.25 
LM317N 2.95 
LM340N 1.25 
LM361N 1.95 

LM312N 1.79 
LM381N 1.95 

LM316N-3 1.29 

LM367N 1.45 

LM389N 1.35 
LMA2N .69 
LFASN /.00 
LM399H 5.00 
TL491CN 4.49 
TL196CP 1.75 
NESIOA 6.00 
NE529A 4.95 
NES31H 3.95 
NE536H 6,00 
NESIOH 6.00 
NESMN 4.95 
NESSOA 1.30 
NE555V .39 
LM556N .99 
NE564N 3.95 
LM565N 1.25 
LM566CN 1.95 
LM567V 1.25 

NE570N 4.95 
LM702H .79 
LM703CN .89 
LM709N .29 
LM7ION .79 
LM711N .79 
LM723N .69 
LM1AN 1.00 
LM7AN 1.19 
LM711CN .35 
MC171ISCG 3.00 
LM747N .79 
LM148N .59 
LM1074N 2.75 
LM1310N 1.95 
LM1458CN .59 

LM1488N 1.25 
LM1419N 1.25 
LM1496N 1.95 
LM1556V 1.4 
LM1800N 2.95 
LM1877N9 3.25 
LM 18.89N 3.20 
LMlB%N 1.75 
LM2002T 1A9 
LM2877P 2.05 
LM2878P 2.25 
LM2196P-1 2.25 
LM3119N 2.95 
LM3900N .69 

LM3905CN 1.25 

LM3909N 1.15 
LM3914N 3.95 
LM39ISN 3.95 
LM3916N 3.95 
RCI136N 1.25 
RC4ISINB 3.95 
RC4191TK 5.95 
RC41957K 5.49 
K04428 4.25 
KB4429 5.95 
LM4S00A 3.25 
ICL8O36B 4.95 
LM131110N 1.29 
LM13600N 1.19 
75138N 1.95 
75450N .89 
7515ICN .39 

1/4 WATT RESISTOR ASSORTMENTS -5% 
10 Ohm 12 Ohm IS Ohm 11 Ohm 22 Ohm 

ASST. 1 51a. 27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 50pa. $1.95 
61 Ohm 82 Ohm 100 Ohm 123 Ohm 150 Ohm 

ASST. 2 5es. Ito Ohm 220 Ohm 270 Ohm 336 Ohm 390 Ohm 50p... $1.95 
4700hm560 0hm610 0hm120 Ohm 1K 

ASST.3 ó26a, 1.2K 1.5K LIK 2.2K 2.7K 50pca. $1.95 
13K 3.9K 4.7K 5.6K 6.K 

ASST.4 5266 1.2K 10K 12K 15K 18K 50pol. $1.95 
22K 27K 33K 36K 47K 

ASST.5 5... 56K 61K 82K 10OK 120K 80pes. $1.95 
150K IIOK 220K 270K 330K 

ASST.6 546 390K 470K 560K 610K 820K 50pc6 $1.95 
1M 1.2M 1.5M 1.8M 2.2M 

ASST. 7 5ea. 2.7M 3.3M 19M 4.7M 5.6M 50pe. $1.95 
ASST. 8R Includes Resistor Assts. 1 -7 (350 pcs.) $10.95 ea. 

S10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tan 
Portage -Add 5% plusS1 Insurance 

Spec Sheets - 254 
Sand 41/ Postage for your 
FREE 1981 JAMECO CATALOG 

ameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

4/81 PRICES SUBJECT TO CHANGE 

CAPACITOR CORNER 
50 VOLT CERAMIC DISC CAPACITORS 

Value 1.9 1099 1000 Value 14 10.99 1004 
10 P/ .08 .06 .05 
22Ó7 .08 

.47 á .ó á 
100 0f .01 .06 .05 

47260 

of .06 
.0266 .0265 

.p01m1 
100 VOLT 

IMYLOA7R .12 

.6647m/ .12 .10 .07 
Olmf .12 .10 .07 

.001PF .04 .06 .05 

.0Ì774117F 

F .01 .06 .05 
A22pF .09 .07 .06 
267yF .09 .07 .06 

:1pF .15 .12 .10 
ILMÇ IAPACIORS 

,04 
.047m1 

/ .27 .73 
.13 

.22m1 .33 .27 .22 
20% DIPPED TANTALUMS (Sand) CAPACITORS 

.1/35V .39 .34 .29 1.5/36 V .41 .77 .8 
.15/35V .A .34 .4 2.2/35V .51 .45 .34 
22/35V .39 .74 .29 3.7/25V .53 .17 .37 

.17/35V .39 .31 .29 1.7/25V .63 .56 .45 

.17/35V .39 .14 .a 6.1/25V .79 .69 .55 

.61/35V .39 .34 .29 I5/25V 1.39 1.25 .95 

MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial Lead Radial Lead 

.47/50V .16 .14 .10 .47/25V .15 .13 .12 
1.0/50V .19 .16 .12 47/50V .16 .14 .13 
3.3/50V .17 .15 .11 1.0/16V .I5 .13 .12 
4.7/25V .18 .15 .11 1.0125V .16 .14 .13 
10,25V .11 .15 .11 1.0/50V .17 .15 .14 
10/50V .19 .16 .12 4.7/16V .15 .13 .12 

22750V .N 
:2016 :132 

Ì7/50V .17 
.14 

5 
.13 

47¡26V .a .21 .19 l0 /16V .15 .13 .12 
41/sov .29 .a .23 I0/25V .16 .14 .13 
100/25V .211 .24 .22 10/50V .17 .16 .14 
100/50V .41 .37 .34 47/50V .25 .21 .19 
220/25V .39 .34 .13 100 /16V .21 .17 .14 

220/50V .49 .45 .11 í00/26V .25 .23 .21 
470/25V .54 .19 .45 103/50V .37 31 31 

1000 /16V .79 .69 .61 220/16V .25 .21 .19 
2207/16V .89 .79 .69 470R5V .35 .31 .27 



Semiconductor Clock Modules 
12VDC 

AUTOMOTIVE/ I " L r. INSTRUMENT 'ice CLOCK 
APPLICATIONS: 

Imdesh outoclocks 
After- market auto/ 
RV clocks 
Aircraf perine elks. 
12 V DC open. Instru. 
Portable /battery 
Powered instrumnts. 

Features -.Bright 0.3" green display. Internal crystal time - 
base. 0.5 sec. /day occur. Autodisplay brightness control 
logic. Display color filterable to blue. blue- green, green & 
yellow. Complete -just add switches and lens 

MA1003 Module $16.95 

I I I I I 1 I 1 

LI I I I I 1 I 

ir-77=47 

MA1023.7" Low Cost Digital LED Clock Module 8.95 
MA1026 .7" Dip. LED Alarm Clock /Thermometer 18.95 
MA5036 .3" Low Cost Digital LEO Clock /Timer 655 
MA1002.5 "LED Display Dig. Clock & Xlormer 9.95 

J National Semiconductor 

RAM SALE 
MM522LL90N -4 IMK4116 /UPD4161 $4.95 each 
16K DYNAMIC RAM (250NS) 
IB EACH 539.951 1100 EACH $450.00 /loll 
MM5290J -2 1MK4116/UPD4161 .. $6.95 each 
16K DYNAMIC RAM (15ONS) 
IB EACH 549.951 (100 EACH 5550.00 /1ot, 

MM5298J -3A $3.25 each 
BK DV NAMIC RAM (LOW HALF OF MM5290J1200N5 
IB EACH 823.951 (100 EACH 5250.00/lot) 
MM2114 -3 $5.95 each 
4K STATIC RAM GOONS) 
IB EACH 543.951 (100 EACH 5450.00 /loll 
MM2114L -3 $6.25 each 
4K STATIC RAM (LOW POWER 30SN5) 
18 EACH 544.951 (100 EACH 5475.00 /lot) 

EPROM Erasing Lamp 

Erases 2708, 2716, 1702A, 52030, 52040, ate. 
Erases up to 4 chips within 20 minutes. 
Maintains constant exposure distance of one inch. 
Special conductive foam liner eliminates static buildup. 
Built-In safety lock to prevent UV exposure. 
Compact - only 7-5/8" x 2.7/8" o 2" 
Complete with holding tray for 4 chips. 

UVS-11E $79.95 
Jumbo 6 -Digit Clock Kit 

Four .630 "ht. and two .300 "ht. 
common anode displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut use 
115VAC operation 
12 or 24 hour operation 
Includes all components, case and wall transformer 

Sin: 8%" x 3.1/8" x 1ìP' 

JE747 $29.95 

6 -Digit Clock Kit 

el 

Bright .300 ht. comm. cash' 
ode display 

Uses MM5314 clock chip 
Switches for hours, minutes 

and hold modes 
Hrs. easily viewable to 20 ft. 

Simulated walnut case 
115 VAC operation 

12 or 24 hr. Operation 
Intl. all components, case & 

wall transformer 
Size: 6." x 3.1/8" x 1%" 

J E701 $19.95 

MICROPROCESSOR COMPONENTS 
-8080A/8080A SUPPORT DEVICES 
2450.0A C u 

rr 

A.ñ 
lnaat/ourDUt 

Control 121.1014 

Bi101o r norar eut Drlr 119 
DPI2 2 

- 
boü cneelor/pNV 1.16 

v OP51 System Controller/Bus Otirer 4.91 
124p74 Svsremtanrrorler 5.95 
12451741 1/0 E maseta 9.16 

yetCOmm. 
Element 16.95 

405251 6251 Pro. Comm. NOlUSwRT) 

D WSI 
y 

IPPn 1.95 

OPIS] Prog. OMACOnIrb 
..ow r pl Control I% 

% a. ca Controller 0.95 
re/Di.Pav lmrec u.y 

nOPRStO Or .. n 911. NacIrr 6.15 
System Timing Element 6.95 

OPIUlt I.B1t 01.121rationat Rcrvr IT 
001107 195 

1 Bir Bi Di.ctienar Pecatrat )y - 6800/6800 SUPPORT DEVICES 
MC6NO PAPIJ 14.11 
HIC6102CP telsu rem Clops o RAM n.x 
MC6SIOAPi MAI Static RAM 
WW1 P1111(1.61 inter. Pt In106201 

otController 10.95 
1,51751 1074.600 ROM 11,61.511 14.95 
MCA Auncnronous Comm. Adaptar 6.95 

Synchronous Serial 041a 4. 
0.013. w. MODEM 

Adapt 
10.95 

MC 
Co 

6162 2900apa Modulator 11.. 
MCMIOA Quad trata But Trah10,11211 2.5 

MICROPROCESSOR CHIPS 
110,1 C, (MKJSyN 111N1I 11.95 

bw 1.11 CPU IM151bN411ataa. I5.. 
CPU 11.95 

6.95 
ONITTADC CP1.14.69 Since (Cam. T.O. SNOW 19.95 

err Mk Bytes Memory) D.. 
iN+SISSh4 MAUa -1.9,1 üeI.sl 16.. 
rrv5aJINS CPU -5m ct.slsnnabvusR AM) 11.95 

CPU (PT Byua RAM) 74.ri 
lrvsb Ana CaU -4 Bvtas RAMinerpreur 

r]n 
CPU 

w tate Micro 
19.95 

151100, ra1,2 
-14151 4 

1 
SHIFT REGISTERS 

Dual 71BilD 

Du. Io41Bit Sel. 
Dynamic 

4.051 07. Accumulator .517 Dual WWI 
S Ml. 2 1 Dynamic 195 

MM.) 026.Bí D namR /a multo, I. 
Spa1TBx50,4n ReL .y 

1 atan 
WOTAN+ octal 1.% 
2504V(1.Á1 102karr Dynamic sri 
251174 4.95 

nay al 104411 Sute Zy 
25}MV 511m10vnmic 
525v 1404-Bit oynamic !.95 
2527v Dual 756.0It Zy 
254v Ch11111.13,t Static 4.p 
1529V Dual 74415111 State 4.00 

SON re 295 
141PC Filo IO Bl aJltat 6.95 

DATA ACQUISITION 
AFIOa1eN Sri 
AFI21.1. Touch Tone Low Pass Filter 1195 
A41221,1 Touch Ton Low Pass slur 19.95 

b 
114 274 Comtal iC uni Sour. I.2 

M155Z mperature Tran4ucr I.b 
Lr1504 'FEE Input OP Anse. 1.10 

LATIN Sample L Nolci 1% 
4 tSppmrcn 4.95 TRO Pre... 

11 LSB1 
DA Cm1,44.Bit 0/A Cnvnur(C. TT Lin.) 1.2x5 

DATA ACQUISITION (CONTINUED)- 
A.00OPTCCN 0011 A/D Conra, ISCA Multi 5.25 
A000111CCN Sean /D Cony attarnó.Cor Multi., 10.95 

ACPCOLCN 10'e1í0 /4 Conti. biers. Come.(IONI l.% 
DACIMILCN 10.51110 /A Cony. Micro. corn, ó.2e1 Lx 
DAC]WLCN 1.0110/A Con... ó05R Lin., IM 

ACIORLCN 

n 
9 

tar 10.745 Lin., 516 

mlc 
r IO.A6 LM.1 .95 

cDb) 6.Chrinnel Mv iute.er 
v 5 BAUD 

T 

111 10K UD DAR s. A ri 
RAM'S 

1101 561 51St. 1.49 

1101 Ib m IC % 
101 Ifiln1 156. S 5% 

702 107,1 Slate I.% 
21U27 1024.1 51611E 1.% 
2111111111 786.4 Stat[ lx 
2112 756.9 Stale MOS M.y 
211. 1021.9 Mete Bons Sx 
711, IMAM Slate Mans Low Power 6.95 
2114.1 IMAM Static lane 
21äL.1 102.4 Watt/ eons Low Power 7.95 

7117 mtc S5Ons (houseman.° 4.96 
9116 1.404161 

uÿ1 
m a4n s 4.95 

M21 J . 
5101 56.4 static 

1521 024.1 Dvnmlc Fully Oecodea x 
7.1 IMAM 
4pó1 Dynamic 4.95 

maa.0, 1(4110 16K Dynamic bons tuPO4ü1 6 95 

1152%.14 n.200nspower Not 11529741 
taT 

.6. WTI< 1/5 95 

PO91 r..7 9 Dynamic 16.o1n 1.% 
Te, 5nL K Stalk ".ñ 
TM54155 

1 

024. static 
PROMS/EPROMS Ito 7K UV raeo S% 

Ñ EPROM 1.95 

s756 ü EPROM (iv. SV, OVI 19.95 
2p61ne11SI61T1 1.4 EPROM (Single SVl 17.95 
2)121níe11aa1T1 llK EPROM 
2. SK EPROM 050. Isinsi sv) /As 
541 Zed PAOLI 
O 5 251151611 10. PROM IOpen coteclon 14.ri 
25115 orar PROM 
O 14 5(951611 Tr 5111 Bloater PROM 
62510 6K PAOM Aix 

ROM'S 
25112101 characur Onarator Moot. C.e1 x 

2501 11 CnrClar canvnor ILOwo 4111 9.x 
a4AN 

a 
lo. 10.95 

.. Poo my Memory 1x 
NMOS READ ONLY MEMORIES 

MC n11votu 1; 661 5mol L Pictures 5 
1.1,166 P 1291 Aloha. Control cap. Gan. 1150 

MICROPROCESSOR MANUALS 
IA210 User Menu. 7.Sp 
1COP1 

.265 User Manse, 5.70 

SPECIAL FUNCTION 
O 5005c24 Dual Mos Clock DO. nMZI 1.517 

OSCO5CN MDS CM. DP. 15MZ1 1.95 
tnsunN -: loPPy Ole Control. 74 x 

nS765174 Communication Chet 1915 
1116174 MiCloprocessor R. Time Clock 6.% 
M611RN 11.% 

COPb2ry h6t011CRAM 6.95 
and Diesel Eo Orle 

<OP90Mn 
.E iIn 4.D1 1í a 7.95 

VD Drve wee a 
COWAN .A, Floor. Orberd.pin peg) 115 

TELEPHONE /KEYBOARD CHIPS - 
v S 917 one 0elw 1115 

5140 Rpe pry O Ier 14.% 
951..0 CMOs Clock Generator 4.x 
v21% er PS kele0 11.% 

Keyboard Encoo. 061.0 7. 
71,927 5 tar 116 .vn 
994 . 09IPoise 

1. 5 
M 

1404 
utO 

Óter 

MM 9 95 /IM Key Serial Keybore Encoder Lx 

JOYSTICKS 

JS-5K 
JS-100K 
JVC-40 

JVCro 

5K Linear Taper Pots 
100K Linear Taper Pots 
40K (2) Video Controller in case 

55.25 
54.95 
55.95 

AC and DC Wall Transformers 

Part No. 
AC 250 
AC 500 
ACl 000 
AC1 700 
DV 9200 
OC 900 

Input 
117V /60Hz 
117V /60Hz 
117V /60Hz 
117V /60Hz 
117V /60Hz 
120V /60Hz 

11.1 let ue wok tiatat 
e9mr1. worm 

AC , 
óc9pmtere 

Output Price 
12 VAC 25omA $3.95 
12 VAC 500mA 04.95 
12 VAC 1 amp $5.95 

9 VAC 1.7 amp 56.95 
9 VDC 200mA 53.25 
9 VDC 500mA $3.95 

CONNECTORS 

DB25P D-Subminiature Plug $2.95 
DB255 DSubminiature Socket 53.50 
DB51226 Cover for DB25P /S $1.75 
22/44SE P.C. Edge (22/44 Pin) $2.95 
UG88 /U BNC Plug 51.79 
UG89 /U BNC Jack $3.79 
UG175 /U UHF Adapter S .49 
50239 UHF Panel Recp $1.29 
PL258 UHF Adapter $1.60 
PL259 UHF Plug $1.60 
UG260 /U BNC Plug $1.79 
UG1094 /U BNC Bulkhead Peep. 51.29 

TRS -80 
16K Conversion Kit 

Expand your 4K TRS'80 System to 16K. 
Kit comes complete with: 
*8 ea. MM5290 (UPD416 /41161 16K Dyn. Rams 1 NS) 
*Documentation for Conversion 

TRS -16K2 15ONS $49.95 
TRS -16K4 250NS $39.95 

JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Oual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. FEATURES- 

Adjustable regulated powersu polies. 
pos. and nog. 1.2VDC te 15VDC. 

N. Power Output i oach supply): 
5VDC @ 500mA, 10V DC@ 750mA, 
12V DC @ 500mA. and 
15VDC@ 175mA. 
Two, 3- terminal adl, IC regulators 
with thermal overload protection. 
Heel sink regulator cooling 
LED' indicator 
Printed Board Construction 
120 V AC input 
Size: 3.1/2 "w o 51/16 "L x 2 "H 

JE215 Adj. Dual Power Supply Kit las shown) .. $24.95 
(Picture not n Sul similar in 

t 

ctlon to above) 
JE200 Rag. Power Supply Kit (5VDC, I amp) . $14.95 

JE205 Adaptor Brd.Ito JE200) =5.519 & 512V. $12.95 
JE210 Ver. Pwr. Sply. K it, 5.15VDC, to 1.5emp. $19.95 

Circle 352 on inquiry card. 

DESIGNERS' SERIES 
Blank Desk -Top Electronic Enclosures 

High strength epoxy molded 
end pieces in mocha brown 
finish. 

Sliding rear /bottom panel for 
service and component ac 
ce Ss ib1111y. 

Top / bottom panels .080 Mk 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
mod if motion. 

Vented top and bottom 
panels for cooling efficiency. 
Rigid construction provides 
unlimited applications. 

CONSTRUCTION: 
The "DTE" Blank Desk Top Electronic Enclosuresere designed to blend and complement 
today's modern computer equipment and can be used in both industrial and home. The 
end pieces are precision molded with an internal slot (all around) to accept both top and 
bottom panels. The panels are then fastened to r /.'' thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks while the rest of the enclosure remains in- 
tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 

Enclosure 
Model No. 

DTE -8 

DTE -11 

DTE -14 

Panel 
Width PRICE 

8.00" 
10.65" 
14.00" 

$29.95 
$32.95 
$34.95 

JE610 ASCII 
Encoded Keyboard Kit 

The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an Industriel grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo- 
nents and a double. sided printed wiring board. The 
keyboard assembly requires .5V @ 150mA and -12V 
e 10 mA for operation. Features: 60 keys generate the 
126 characters, upper end lower case ASCII sat. Fully 
coffered. Two user-define keys provided for custom 
applications. Caps lock for upper-cese.only alpha charac- 
ters. Utilizes 2376 (40 -pin) encoder reed -only memory 
chip. Outputs directly compatible with TTL /DTL or 
MOS logic arrays. Easy interfacing with a 16.pin dip or 
10.pin edge connector. Size: 3%,"H a 14;. "W x BO "D 

JE610 /DTE -AK (es pictured above) ...$124.95 

JE610 Kit 12COmponénlsr(n,oP áái0''' $ 79.95 

K62 62 -Key Keyboard (Keyboard only) ...$ 34.95 

DTE -AK (use only - 3b "Hx1l "Wee3/4..0)$ 49.95 

$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Portage -Add 5 %plus$1 Insurance 

Spec Sheets - 25d 
Send 41d Postage for your 
FREE 1981 JAMECO CATALOG 

ameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(4151592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

4/81 PRICES SUBJECT TO CHANGE 

JE600 
Hexadecimal Encoder Kit 

FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 

The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to O110w direct programming for B.bit microprocessor 
or B'bit memory c s. Three additional keys are pro- 
vided for user operations with one having a bistebie 
output avaliable. The outputs are latched and monitored 
with 9 LED readouts. Also Included is key entry strobe. 
Features: Full B'bit latched output for microprocessor 

Three user -define keys with one being bisteble 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Ear, Interlacing with 
standard 16 -pin IC connector. Only .5VDC required 
for operation. Size: 3, "11 x 8:1 "W x 814"D 

JE600 /DTE -HK (as pictured above) .... $99.95 

JE600 Kit äc ëó0 áeácreténi: i11ó crá :.)..$59.95 
K19 19 -Key Keyboard (Keyboard only) .... $14.95 

DTE -HK (use only - OW'Hxeva "W(cS. "D) $44.9J 
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CALiFORNiA 1 ITA 
Post Office Box 3097 B Torrance, California 90503 

SURP 

FREE PLASTIC LIBRARY CASE INCLUDED WITH THE 
PURCHASE OF EVERY BOX OF DISKETTES 

Private labeled for California Digital by one of 
the n not respected producers f magnetic et media. t 
Each askette a certified double density at 40 , 

tracks. TO m ended media life each dis- 
keae i. nude/factored with a reinforced tub -hole. 
And of course. a plastic library can Is included 
with every boa of diskettes. MHO-CHUM RIO/ 
Please eperlfy computer or required sectors. BOX 

Ten boxes $22.75 Che hundred boxes $21.50 

MIXII1ISKETTES Boa 10 boxes Bo. lo hose. 

Alemores 3401 127.00 825.00 Scotch 94410KI0KI61 831.00 $20.00 
Verbatim 525101 /1101 20.00 27.00 1ly.an 45.00 43.00 

EIGHT INCH Scotch boa 10 b.. Dylan boa 10 bot. MAX boa 10 bo. 
Single aide /mingle den. 740 -0 835. 133. 3010 /1 $19. 849. 3060 8 5. 5.3. 
Single .Ide /double den. 741 -0 45. 13. J710/1d 75. 73. 3090 37. 35. 
Single side/ 32 sector 740 -32 35. J3. 
lloume side/ double D. 743 -0 65. 59. na. 3115 19. 15. 

SCOTCH brand head cleaning kit. $21.95 AIM-CMS/10 please specify 51/1 6" 
Prices available an request for: tape. cartridges, diskpacks. volumn diskettes. 

Megabyte 

Hard Disk Drive 
Packaged in the same physical size as the industry stan- 
dard 5 1/4" minifloppy disk drive. The micro- Winches- 
ter stores thirty times as much data (6.38 megabytes 
unformatted). accesses data twice as fast (170 milli- 
seconds) and transfers data twenty times faster (5.0 
megabits per second. ) 

The ST506 is factory sealed to protect the media from 
environmental contaminates. Requires only DC voltage. 
Dual California Digital 5 1/4" enclosure. 
ST506 drive and power supply. S1500 
Shugart Associates SA400 removable Y300 media disk drive for above package. add: 
S -100 S Apple controller scheduled for 
spring release. 

V/ J Shugart Associates 

18V. ct 9100 

A 
Split 

SUEPITLY 

r 
lye 

e 
capa and a 900 w spill primary transformer 1110 /2200.1 

l'heauppiy is capable of appuntnc a fila 30 Amp S-100 estrn alone Och ,. 
right Inch , k drives. 
I :lec,eolyt capacitors renew of:.ne each 0.1.000 eI /15g: 34.000 u! /RH: 
20.000111/JOV; and Two 12.000/30V. 
All eompon ma are new surplus acquired from excess Inventory of the 
Panard C sh Resister L 
Please Pla e earlirly, 

. 

at e low prie expect tlos kit te a 

quick sell a 08.4 
other 

ShilMmet Eat of tpnt add 915.00 
CallfomLh old 60.00 all other stales please add 511.00 I ovine 421!10 

TRS -80 
APPLE II 

16k memory (8) 4116's 

Shugart sol /N with CP206 power supply, muffin eahmat fan. c 
plate In dual enclosure won all the necessary hxrorssing cames $ 795 
Documenintite included. 36 lia tel.. NISI/. 1801 

an 
e 

,hove but with two smear 80111 duk delves. $1195 A pound . SISD -2801 
In. drive cable. 8 feel 50 conductor with edge card connector 
at both vade. WCA -6505 $25.00 
I. ..o. 'ISk drives. 220V. 5091111 add 750.00 per disk drive, Installation is simple. Anyone who has 

ever changed a spark plug should be able.: 
to up -grade his microcomputer. 
How can California Digital oiler these 
memory up -grade sets at 25% below our competition? 
Simple, we buy in volume, wholesale to dealers and 
sell the balance directly to owners of personal micro - 
systems. These 16K dynamic memory circuits are 
factory prime and uncenditienally guaranteed for one 
full year. N OW before you change your mind. pick 
up the telephone and order your up -grade memory 
from California Digital. Add $3 for TRS80 jumpers. 

s TAT IC l -31 32 -99 100 -5C -499 1K+ 

21L02 450nS. 1.19 .99 
21L02 250nS. 1.49 1.39 * s 

2114 110x4 450 5.95 5.50 5. 25 4.75 4. 50 
2114 110,4 300 8.95 8.50 8.00 6 

4044 4Kx1 450 5.95 5.50 5. 25 R R 

4044 4Kxl 250 9.95 9.50 9.00 6 

4045 IKx4 450 8. 95 8. 50 8.00 't s 

4045 11x4 250 9. 95 9. 50 9. 00 6 a 

5257 low pow. 5.95 5.50 5.00 4.80 4.80 

BSR 
SYSTEM 

X010 

quErKeytatthe tern.mIl wu recently .s- 
quired from the CMG VIVO. of the Perse 

ration. The unit ,. originally designed 
for 

1 
tog data directly onto °magnetic lape. 

l'he system Is comprised of a premium cat aluminium and ltberelae enclosure. 
.ling with a lloneyell! Aleros.tch hall effect key.... fhlny Vaster lamps 
eylee the operator of the ynene statue roue inch lard speaker ackmnled<e 

acceptance of ,tata and alerte the operator of prods. problems. 
Ili of all t "USED" rollo.. h a little lens Ina m n Bred 
to .the per e for On S -100 compute and video ,(splay. or waehadlght 
mi111callon rail accept the flock well 4151 -65 edero/eomputer, 

SIIvolt regulated pow Ripply is yallable cor additional 720. Iseo June Byte' 
ems are In scellent con non. 

a 
Orion d 1.-.101,11Lorl mer 4900. 22 Ib.. 

$13950 

2716 EPROM 
SALE '995 
We have slashed price in an effort to reduce our over 
stocked inventory. These are single five volt EPROM. 
manufactured by one of the Worlds largest producers 
of semiconductors. All are first quality prime devices. 
Ceramic 450 nS. 

The new HIM timer runs your home lust like clockwork. Turns on lamps and 
appliances whore your away from home. Completely compatible with your ex- 
isting System X -10 devices. 
11S11 Timer eight chatmal 065.00 Appliance Slodule 500 W. 713.05 
Mater control console 34.95 Letup Slclule 300 Watts 13.05 
Ult rasonic Controller ln.!a XI:w full control wall switch 14.50 

' Rotron Wisper Fan 

$14" 
115 VAC. 7 Watts WR2A1 
Factory fresh Muffin fans 
NOT pull -cuts. EMF -4M 

PORTABLE DATA ENTITSYSTEM 'v 
These used data terrain.: din deals-nett L order entry 
ayet Thu operator l.. ton' control n merchandise 
hand rand the 0511 pricer After ail pertinent dattd has been entered. the mains 
hale Is telephoned. the handset Is placed in the acoustic coupler an all the re- 

Ecorded orded information Is tronemeted hark men computer. 
ach system includes: Cascue delve unit: Removable hex keyboard win LEU 

display: Five Gnm "D "N/Cads with charger: Acou.tied coupler and 0112:, cable. 
All Onu. re noycd from service In working e o m i t o n. Oririn..I Gnat ,.0 r 12.500. 

ONNE , _i ORS 
AAA AAAA applications. SPC -PSI b paons. 

$59 Sankyo Magnetic 
Card Transport 

ULTRfEV1OlET PROdUCTS UVS 11E 

IN EPROM ERASER 
With purchase of 

FORTY 

2716 EPROM's 
#7 l 

GOLD EDGE CONNECTORS 

S -loo .125' center. 
Imsai solder .250. roe 2 95 
Imsal wire wrap 

a 
2.05 

Sullins 
111-Rel. .250' 4.50 

Sullins 111 -Rol. 5.25 
9tllNe / Altair .140 140' 4.05 

.lie" centers Isundardl 
22/14 Kim Eyelet 2.50 
26/12 Digital Group 5/T 5.05 
36/12 Digital Group WM 6.60 
43/66 .Slotnroia 6800 St! 6.60 
43/86 .Slot o.0800 WAS 7.00 

10 
42.50 

3.50 
4.00 
4.90 
4..50 

2.15 
5.50 
6.15 
6.15 
6.65 

INTEGRATED CIRCUIT SOCKETS 
Los Profile WI . Wry, 
each 100 each 100 

9 pin 4.10 LOU 4.46 741 
14 pin .10 .09 .49 .41 
le pin .12 .1I .50 .47 
18 pin .15 .13 .68 .61 
24 put .26 .24 .04 .87 
40 pin .42 .40 1.60 1.49 

D'. fype each 10-24 
ULVI' ni ale 1.60 $1.40 
DEOS fen,ale 2.25 2.00 
DE h,wd 1.50 1.35 
DA157 dole 2.35 
UAI55 female 3.25 
UA h,sd 7/P 1.60 
DR 257 rade 2.10 
DR 255 female 735 
DR ta 2/P 1.35 
DC377 male 4.20 
DC375 female 6.00 
DC hood 2/12 725 
111250P male 5.50 
00505 female 0.40 
DON hood 2142.66 

2.15 
3.10 
1.35 
2.35 
3.15 
1.15 
4.00 
5.75 
2.00 
5.10 
8.60 
2.40 

1.75 
4.75 
6.00 
2.10 

CENTR4lNICS 
57-30360 7.25 6.75 5.75 

MORON CARL(: CONNECTORS 
17/34 5" disk 4.85 4.15 3.95 
20/40 TOS -SO 5.65 5.05 4.70 
25/50 6" disk 5.00 5.15 1.00 

All merchandise sold by California Digital is prmuiinl grail . 

Shipping: First five pounds $2.00; each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded. 
California residents add 6% sales tax. COD's discouraged. 
Open accounts extended to slate supported educational institu- 
tions and companies with a "Strung Dun & Bradstreet. 
Warehouse: 15608 Inglewood Blvd. Visitors by appointment. 

WESTERN UNION 

ENCLOSURE 
e 

Western Union by Dn.- 

Porno. 
M exact- 

e fthee recto lasts 
mystery hut the r an Is 
ideally malted sal fur mother- 
board 
Removable 

wbh shielded err ply. 

tractive hopee for 11y 1abbbyepraWCe + 
Pen m due In factory .applied el. three l 
sota /440 e camector: conmenteattona canoe, ha un 

10 U2' e 6 ;roed 
power cord 

sighmore. 
Amide ein.ennons. 1. . S24.95 

TOLL FREE ORDER LINE 

(800) 421-5041 
TECHNICAL & CALIFORNIA 

(213)679 -9001 



CAL 1ADiqiTAL , r 
Torrance, California 90503 Post Off ir£.e Box 3097 B 

....-zits 

s?, '. 

ii . x 

R 
.r` $ IN NI ill 

a 
MEMOREX MEMOREX 

MEMOREX 
8t "DISKETTES 

WITH 5 FREE 
LIEH DIY 

CASE 

SUPER BUY 

e 

ion 
t n he plug comparable micro con Indust,. 
This modularly cutlet meted tnll' Iermin :d litas been 
engineered with the user in mind. r1,. video display 
nodules swivel. and ties to provide the operator whit 

a comfortable viewing posture. 

rwelve Inch P -30 gee.nt phosphor screen boasts a 
crisp 7 he 14 character matrix. 

Standard 80 by 24 line scrern format with a 25th line 
to display machine status and aid In the dlagnosncs 
in the event of a system utalfunn loo. 

57 key Srleclric style keyboard arrulgement :dons 
with n e gnaw pad. EMI. user den Noe- km,. 

nahle lot 
i en 

IBM direct price $1295 
CALIFORNIA DIGITAL 

discount price 

the 3101 video terminal is RS232 cm.patable .red dl.- 
plars all 126 ASCII characters Including contra roles. 

Accessible customer setup switches alrl In choosing 
such oiks. as line speed. parity scroll. and reverse 
video. 

Iltet most of .ill. Wilt Intn every .1101 lere,in.d is the 
main, That va have learned to expect from the 1001 
corporation. Vl.r -'!fol 

s11951.11nu.dbh dor. 

from 
INTEGRAL 

460A 

Paper Tiger 
GRAUICS 51150 

HEWLETT PACKARD 
$2650 

rite Hewlett Packard 111,85 is a et 
flet, low cost portable computer 

'v Tísa: 
- 

sy m to This self contained .. 

Includes CPU. kevhoard. printer. 
CRT display and cassette tape ditty.. 

HP 85 SYS-I3 ln 

Ilse 460 P..per T.ger uses a da, n atria character rora.atIo n technique in bahts 1, 

placement nf he Imo overlap both hortratally and vertically to achieve a torr. 
spondence quality printing. no printer's nine -wire print bend altar staggered needle rows to create the ver- 
tically overlapping dots. The head Ir driven bl- direnboally under mlcraprn 

rra 

1 crt 
r. n. dal by a /stepper r driven eeh.nisn:. 

. saeer allows the pris 
actpl 

the entire content of a 1.020 oharae1. 
With graphics suggested retail price 51.395 27 Do. PRO -450(: 

NEC Spinwriter 
5510P/S $279 

26 Megabyte 
Hard Disk Drive 

front 

GEORGE MORROWS 
Thinker Toys 

$ 3950 
as 6.m dits .ynmwnte.r prints al 'prude upto 01 char- 

r..l.... I b. '.lo. I 110 I' S to nuppee.l will, Ion. parallel 

CID-MOPS 75lbs. 

TEC V-300 
SWord Processing 

Daisy Wheel Printer 

$1595 
Finally a reasonably priced letter quality printer... O.-directional printing at 

25 character. per ad. Full 136 print poslliar wide i l'roportlonO epacn.r 
1'120' horizontal. 1/48' v nlcal. 
Uses standard Diablo brand Interchangable daisy print wheel.. 
Niel 0005 CPU microprocre.or controlled. Interfaces via Centronics parallel 
connector. Shipping 50 Ihs. POP -300. 

AMPEX 
DIALOGUE 80 

CRT TERMINAL 

trom e Ampex Corporation. Th.. Dialk.6ne 9d Iem re: removable keyboard. 
...playable two page. (far optional/ dual program keys, half intensity praected 

I d 11 T d 1 h hl ' 11 h . 

x,eaat v.da.. S.t r -D80 nhifmt.e 47 Ibn. 

4320 KEYBOARD MODELS 

T'l'L serial output AAA S 995 
RS232 serial AAK 1050 
Friction 80 column AAE 1100 
Friction 80 RS232 AAL 1195 
Bell 103 Modem AAB 1495 

Wasilaw- EPSON 
MX-80 $495 

l O1 

on,1 glut n 
l 

Pruner. 
reactor h+d m echnln, ...hums 10 r. t 

oph ,onDmn e paper. 11.7.u/re.n "1,1616 la 

g 

CEf7TfiOf11C5 
730 $595 
737 $750 

BMC 
VIDEO 

MONITOR 
$259 

Green phosphor with It MHz band- 
width. compose video input make the BTIC 

EG -12C an ideal trzolmr for anyone requiring 
lath reolution 12' display. 

High t nclomre assures that the RSIC nmentor Is a rugged 
eke n rat-tent. for added protection the unit le equipped with 
a rat. zeible oked non-glare olealel.v screen. S'DSI -111.1C 18 lbs. 

direct connect Your Choice 

MODEM $169 
both the Centronics 730 AM the 731 are capable o! . 

office letterhead or pin feed eontleoas fore. 
for hiel er reaulia the 737 implements a nine wire 

Atria print Lead. Parallel inter(acang. Add 165 for 
115231. l'RC -0101' ISI. l'll C -:ATP MI It Ihn. 

nldslel r1131ye 

.. odes. . tally hell 103 curepaahl 

Cat nnan moo the Hell otlular handsets. Ideal for l lilo . R, I r a...tent,' A.. power. h101-ICAd 2 1b. 

All merchandise sold by California Digital is preneiino grade. 
Shipping: First five pounds $2.00; each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded. 
California residents add 6% sales tax. COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a "Strong Dun h Bradstreet. 
Warehouse: 15608 Inglewood Blvd. Visitors by appointment. 

Circle 353 on Inquiry card. 

ACCESSORIES FOR THE 

APPLE 
COMPUTER 

CALIFORNIA COMPUTER SYSrills 
Arithmetic Processor 7811 13 /C $319 
Asynchronous perla Interface 7710 129 
Centron ee Interface card 7728 95 
12K PROS! .Slo.a le 7114 69 
Callender /Clock. Bat. back -up 7424 if 
Parallel bootlace 7720A 99 
Prugramacle Timer 7740A 99 
Analog/Digital converter 7470A 99 

SIICIIO50FT PRODUCTS 
Apple to Z -80 CPU card 379 

I1. C. HAY I.S PRODUCTS 
:dlcromodent for Apple 310 
COMPUTER STOP PRODUCTS 
Doable Vision / 80 Column Video 250 
,NTI :RAC1'IVE STRUCTURES 
10 Chabot! .5. U 0,18,L AD'.'1 27, 

.SIOLIN tAIN COSIPC I "o ti PRODUCTS 
Intro 5 -10 system for BSI 5230 
Intro S -10 card only 165 
16 channel AD /DA 6 bit 319 
Apple Clock battery back -up 225 

245 
165 
119 

Supenalker 50200 
ROhI Plus with filter 
ROSI Writer /Programmer 
APPLE BRAND PRODUCTS 
Apple l.enen's. card 450 
Floppy disk with controller 560 
Floppy disk without controller 495 
Apple parallel Interface 17s 

5581 MICROCOMPUTER 
ball serial parallel interface A1O 

SOIRRENTO VALLEY ASSOCIATES 
II" Toppv e,,m. roily$ flan ̂ all 350 

S-100 BOARDS 
Assembled Tested Burned -in 

:AStinESIIiiT S)110 \IS 
Dynamic memory Úh113 -0100 5770 
Dynamic mamtory 01,113 -3200 700 

GO I/BO UT /CO 5I PC PRO 
Dual 5151/5005 IS bit CPU 375 
Z -80 CPU 24 bit address 4 hllla 239 
Stolle RAM 3210 (Alpha Micro) 575 
Spectrum color graphics board 329 
Interfacer II 1/O Ward 199 

SE.S'I-l'l.E COMPUTER PRODUCTS 
8000 16 bit CUll 2 card set /05 do. 595 
CALIFORNIA COMPUTER SYSTI:SIS 
5 -100 Mainframe 2200A 329 
Disk controller /2.2 CPS1 2422 329 
z -50 CPU 4 SIIls ASIA 2510A 250 

DIGITAL RESEARCH 
32E 2716 EPROM board 99 

I:PIfOSLS for above 2711 16 req. 13 

CALIFORNIA DATA CORPORATION 
A /ll hoard la channel 12 bite 
Q'r COMPUTER SYSTEMS 
Real time clock /calendar 135 

TELETEK 

SIORItOW / THINKER TOYS 
hfultlheard "NEW' Daley wheel pon. 
rea time clock. power on pimp. 
program Interrupt cowl 3P /35 1275 
Swaehbuard interface 4P/25 219 
D1ek Jockey 1 disk controller 195 
Disk Jockey II dable density 375 

SU SALES 
PROM -100 programmer 
Video display board 8024 
Ver.aSappy 3710 controller 
SIUL1.1.71 PRODUCTS 
Eitender Ward /Logic probe (kill 43 
Relay Opto /emtra board I1ì 
U.C. HAYES PRODVC r5 
hlicrumodem S -100 FCC register ail 
ARTEC ELEC'IRONICS 
Wire Neap prat board WW/ 100 23 

peral Purpose prono GP /100 22 

CALIFORNIA DIGITAL 
solo CPU 414 on board stalls R SS: : -n 

SINGLE BOARD COMPUTER 
FLOPPY DISK CONTROLLER 

l'Io' I. IiC 41 feature. the'/ -60 I: PL 
along slat the NEC 765 floppy disk 
controller. Tho Ward supporta both 
alnele or double density 5 1/4 or o' 
disk drives. Two serial I45- 06001,01 
and two parallel ports add tu the Rea - 
IblIlfy of this single board computer. 
Other standard features are real luau 
claak, reset soup to "monitor. vectored 

ettl tee. ott ll I..r ent,dling a Winches 
Welt vat power sulk 
Mr.r tug 3719 LP!, 

di+k ..e5 

695 

S -100 Mother Board $35 

Quiet 
Buss 

8803 -18 

18 slot 
IMSAI 

TOLL FREE ORDER LINE 

(800)421-5041 
TECHNICAL & CALIFORNIA 

(213)679-9001 



7400 
5674006 19 

5674016 22 
SN7402N 22 
567403N 22 
56740414 22 
56740561 23 
51474066 23 
514740714 23 
514740861 26 
561740914 23 
56174106 22 
56741 IN 29 
S674129 29 
5N7413N 39 
51,174146 59 
5N7416N 29 
5974176 29 
51474206 22 
56174216 35 
SN7422N 29 
5674236 29 
561742561 29 
56742614 29 
56742714 29 
SN7429N 45 
56743064 23 
SN7432N 29 
561743714 29 
5N7438N 29 
SN1439N 29 
5674406 24 
5674415 79 

567442N 57 
5974436 79 
5N7444N 79 
5674456 79 
5N74469 79 
5M7447N 59 
5N7448N 79 
56745014 23 
56174516 23 
56745314 23 
5674546 23 
561745961 29 
5674606 23 
5674706 39 
9N74726 34 
5N74736 38 
56747464 36 
SN7475N 38 
SN7476N 36 
5874796 460 
5674806 59 
5674816 tO 
5674826 I10 
5674936 55 
5676159 65 
5574866 39 
5674896 175 
5674906 39 
5674915 65 
56749274 52 
5574939 49 
56174945 72 
5674959 65 
5674969 72 
5674976 310 
55741006 99 
59741076 32 
567410914 53 
56741166 19S 
561741216 29 
SN711226 39. 

CD4000 
0.04001 
C04002 
C04006 
CD4007 
C04008 
CD4009 
C04010 
004011 
C04012 
C04013 
CD401< 
C04015 
C04016 
CD4017 
C04018 
C04019 
C04020 
C04021 
CD4022 
CD4023 
C04024 
CD4025 
CD4027 
CD4028 
CD4029 
C04030 
C04031 
C04032 
CD4034 
C040J5 
CD4037 
C04040 
C04041 
004042 
CD4043 
004044 
CD4046 

CD4048 
004049 
CD4050 
C04051 
CD4052 
CO4053 
004055 
C04056 

C04060 
CD4096 
CO40B9 
004070 
C01071 
C04072 
C04073 
C04075 
C04076 
004077 
C04079 
metal 

004085 
004069 

5574123N 
5N74125N 
SN741266 
SN74128N 
5N74132N 
5674136N 
SN74139N 
58741416 
5N74142N 
SP/74143N 
5N74144N 
5N74145N 
597411761 
SN74148N 
5N74150N 
5N74151N 
5N74152N 
56741536 
SN74156N 
5N74155N 
5N74156N 
SP/74157N 
5N74158N 
59741606 
5N74161N 
5674162N 
56741636 
56741646 
5N14165N 
567416E6 
5N7116)N 
5674170N 
56741726 
SN71173N 
5N74174N 
5N74175N 
5N74116N 
5N74117N 
5N74179N 
5N74180N 
58741818 
9N74182N 
SN741B4N 
5617418514 
56741866 
59141889 
5N14190N 
561741916 
5N74192N 
SP/74193N 
SN74194N 
5874195N 
56741966 
567419711 
5N74198N 
SN74199N 
56742216 
56742516 
5147427314 
5N74279N 
561747836 
5N14294N 
5N74285N 
5N74290N 
5147429136 
5N14365N 
567436614 
56743676 
5874368N 
56743906 
5N74393N 
567449014 

CMOS 
35 
35 
35 
39 
29 
39 
49 
49 
35 

49 9 

1 11 

59 
119 

99 
49 

1 19 
1.19 
1.15 

38 
79 
38 
65 
85 
29 
45 

325 
215 
325 

95 
195 
1 29 
I 25 

95 
85 
85 
75 

125 
99 
69 
69 

110 
10 

I 10 

3 95 
295 

9 95 
39 
.75 
35 
A9 
.35 
35 
35 
35 

129 
35 
35 
.35 
35 

196 
2.95 

C0409] 
CD4094 
C04098 
C04099 
MCI 4408 
MC14409 
MC14410 
MC14412 
MC14415 
MC14419 
C04501 
C04502 
CD4503 
CD4505 
C04506 
CD4507 
C04508 
004510 
C04511 
C04512 
C04515 
004516 
C134518 
CD4520 
004555 
CD4556 
C04566 
14000 
71CO2 
74004 
74008 
74010 
74014 
74020 
74030 
74032 
74042 
74048 
74013 
74C74 
74C85 
74089 
74C90 
74C93 
74095 
74C101 
740151 
740154 
74C167 
740190 
740181 
740163 
74C184 
740173 
740174 
74C175 
74C192 
740193 
74C7 95 
740022 
74CO23 
MM60CY5 
MMa0C97 

59 
39 
44 

59 
69 
95 
95 
69 

295 
295 
2 95 

62 
195 

20 
99 
67 
67 
67 

I 19 

82 
89 
69 

1 65 
95 
95 
89 
87 
97 
97 

1 20 
1 95 
1 69 
595 

79 
B9 
89 
85 
es 

190 
75 

1 75 
75 

195 
I 95 
995 
3 90 
I 15 
115 

85 
85 
95 
85 
85 
85 

1 39 
139 
1 39 

95 
105 

09 
215 
390 
390 

I 25 
95 
68 
6B8 

79 
I 90 
1 90 
1 90 

99 
295 
2 49 
2 25 

1295 
1295 
1295 
1295 

8 95 
495 

39 
65 
69 

895 
75 
95 

395 
139 
39 
39 

395 
169 
39 
39 

495 
99 

2 25 
39 
39 
39 
49 
49 

165 
39 
39 
99 

185 
2 39 

85 
85 

2 49 
95 
85 

1 85 
185 

19 

249 
350 
2 10 

2 39 
230 
2 39 
2 39 
259 
275 
2.75 
2.39 
239 
2.39 
7.95 
995 

50 
125 

74LS00 
74L500N 35 7415104N 1. 

7415019 28 74151656 
7415026 28 
1415039 28 
7415046 
741.50564 
761.50861 
74150961 
7415106 
74L51 1N 

741.5126 
7415136 
74L514N 
7415156 
74152061 
7415216 
7415226 
7415266 
7415278 
741.5286 
7411.53061 

741.5326 
741S3714 
7415389 
741.54061 
74154214 
74154714 
741.5486 
76551 61 

7415548 
74155561 
74157364 
7415749 
7415756 
7415169 
741.57814 
74158346 
76511561 
7415866 
7415906 
7415926 
7415936 
74159561 
74L596N 
741510761 
741510974 
74151126 
74151136 
741.51146 
74151226 
6651236 
7415124N 
741512514 
7415126N 
7741.51329 
7 151366 
'415136N 
7<15139N 
'aLS145N 

151486 
74951516 
74151539 
1aL8151N 
1515514 
7a15158N 

15157N 
74LSISBN 
74LS160N 
741516 IN 
74L5162N 
7415/635 

39 
28 
39 
39 
28 
39 
39 
47 

125 
39 
26 
38 
38 
39 
39 
39 
26 
39 
79 
39 
26 
79 
79 
79 
26 
35 
35 
45 
59 
68 
45 
65 
99 

1 19 

45 

75 
75 
75 

88 
98 
45 
45 
49 
49 
55 
55 
19 

I 35 
89 
89 
79 
59 
89 
99 

1 25 
149 

79 
79 

249 
119 

99 
99 
75 
98 

I15 
98 
99 

741516614 
74L5168N 
741.516919 
74151709 
741$173N 
74151746 
7415175N 
741518161 
7415190N 
741519161 
74L5192N 
7415193N 
741519411 
7.851956 
74151966 
74L5197N 
74152215 
741.524061 
74152418 
]4L52426 
1415243N 
74152446 
74152456 
741524714 
74152486 
74152496 
74152519 
74152536 
741525764 
74152586 
74152596 
74152608 
74152616 
74152669 
74152736 
741527514 
6652796 
14L5283N 
74152906 
7415293N 
74152956 
7415298N 
741532461 
74153476 
1415348N 
14L5352N 
741535314 
741536314 
741536561 
741.53666 
7415367N 
741536861 
74153736 
7415314N 
74153756 
7/153776 
1415395N 
74153866 
741.53906 
741539314 
74153956 
74153996 
741542414 
74L5668N 
741567011 
81159561 
811.5966 
R1L597N 

5995 

2 46 
e9 
89 

199 
89 
99 

99 
2 20 

915 

8] 

40 
91 

195 
I 90 
195 
195 
1 95 
495 
I 10 
1 10 

69 
1 79 

98 
se 
98 

2 95 
69 

2 49 
59 
75 

459 

10 

29 
96 
0 
29 
75 
95 
95 
65 
65 
49 
99 
99 
73 

73 
275 
275 

69 
95 

1 95 
65 

195 
95 

1 70 
295 
2 95 

75 
2 29 
1 99 
1 99 

LINEAR 
19H05 595 
M 7806 9 

7844 G 49 
LM105H 99 
LM1084H 295 
LM300H 79 
LM301CN/H 35 
LM304H 98 
M305H B9 

LM30611 3.25 
LM307C9M 29 
1M308CNM 98 
LM3096 1A9 
L6.4310CN 1.25 
LM3110/C4/9 98 
1M31211 I.75 
L61317T 275 
LM319C4/H 149 
161319W14 125 
1M32004SB I 19 
LM3207.BB' 125 
LM3208B51 1.25 
LM3231( 4.95 
163246 25 
16133991 95 
LM34011x11- 149 
1M3407411- 1.25 
1M3408B1 125 
1.6134411 195 
1613486 195 
LM358CN .98 
1643606 119 
LM37214 1.95 
LM378N 325 
LM377N 3.75 
1M380CWN 1.25 
16138161 129 
LM383T 1.95 
LM386N 1.49 
LM381N 1A9 
LM390N 195 
NE531V/I 375 
NE555V 39 
14655661 98 
NE561T 1995 
NE5626 7.95 

NE565NM 125 
NE566HN 1.75 
NE567V/6 1.50 
NE592N 2.15 
1M10211 2.99 
1617096M .29 
LM710N94 98 
LM711NM .39 
11471561 195 
1M723NM 75 
11473374M 98 
1441396 1.15 
IM7410NM 33 
LM741CI4-14 19 
LM74714M .79 
LM748NM .39 
164780019 295 
164131061 1 90 

1151141,04 1 90 
1M1458CN/N 
MC1488N 1 40 
MC1489N 
LM1496N 
1615566 
114180014 
1M18208 
16118506 
1M188911 
114211114 
1M2900N 
154290114 
1.5429176 
CA3013T 
CA3018T 
CA3021T 
CA30237 
CA30357 
CA7039T 
CA3046T 
LM30538 
CA3059N 
04306014 
04306261 
114306561 
CA3080N 
04.308161 
CA3082N 
CA309314 
CA30B6N 
0.30896 
CA3096N 
CÁ30976 
CA3130T 
CA3140T 
CA3146N 
CA3160T 
CA3190N 
06340114 
MC3423N 
MC3460N 
50352414 
04360061 
161390061 
1M3905N 
16139096 
RC4131N 
RC4136N 
RC4151N 
RC4194 
RC4195 
ULN2001 
ULN2003 
5N75450N 
5N75451N 
5147545214 
5N75453N 
5N75454N 
SN15491N 
SN75492N 
SN75493N 
5N75494N 

1 49 
09 

1 50 
79 

95 

95 
391, 
175 
99 

2 5G 

2 95 
2 29 

1 99 
3 49 
2 99 
275 

1 49 
I 29 
149 
325 
325 
495 
I 49 
129 
169 
169 
199 
129 
275 
249 

99 
249 
249 
249 
149 
195 

69 
149 
395 
395 
350 

59 
149 

98 
295 
110 

50 
495 
440 
125 
150 
59 
49 
49 
49 
49 
89 
89 
99 
B9 

RETAIL STOREGOPEN MON -SAT 

STORE I. 1310 "8" E. Edn9... Santa Ana. CA 92705 Showroom*. Rotall. Warehouse 
STORE 2: 874 El Camino R46I. TuIln. CA 92880 9p.c4141n9 In Sf91114 
comma Swan - STORE 3 542 W. Trimm. 80.4. San Jose. CA 95131 (408) 9497010 

402 BYTE April 1981 

16K 
UPpOE 

Os 1-'1 

SPECS 
EP COM 

NON-LINEAR SYSTEMS, INC. 

Q/ 
DIGITAL 
MULTIMETER 
1oissmos1lmsrel 011 
34311119140446. n 
Noma 1058 
4041449 A MOOa awl 
44 was Fp 1ás11 

Wstwadwonalts Wean dm4 
01490871aa Ia1 $319.95 re 449 w ora 0404 

ADVANCED 
COMPUTER 

PRODUCTS 

BECKMAN 
Digital NIultimeters 

I01l115 III 11 1\n I1411 4111 

M61 Cam tl1MohLLntECx 110 Ns as abw wtaYn gsP4025=5515 

010 261TE211100 614405i40 a1MUsw44 
4mlape t.ua pM =MU Imu.OmWn 

1 nm9anoe9.ut11apn 
TECH 300 094a1 MWlmelel 1100 

fTECH 310 094a1 MWl4ne1.1 1130 
TECH 330 094e MuneM. 1189 
1/C201 V,10a1n,rq Case 910 
9C-202 Deute C0.5..136444 924 . IN.211 Hpn Vdeaye Row 635 
RP-221 RP Row 935 

DL-241 M4.e IestO Lead 744 11i0 
IL 247 Sw1111.11na4. 16 

Mg 00 

oi Apple® II 16K 
Apple® 1l Plus $1 150 
DISK SYSTEM SPECIAL 

Apple II Plus w /48K Supermod Video Modulator 
Disk II w /Controller Integer Based ROM Card. 

ACP PRICE 01969.00 
HI.SOeed Seal Ii0 
CMtlgáts PnnIH l,0 
500509 11 Flmaae 
Apple Ctrk 

Inbred 9.10 System 
INId 6.10 Cplbdkr 
All Moo SymheSHe 
16 Ch Analog 1661 

2 Ch 709909 13u1D41 

13-Key Keypad 
VW CM 

518900 
18000 
18900 
26900 
17995 
26995 
25995 
24995 
16495 
11995 

'5510 

0565 DO-Secto 934900 
Apple 5,69795 701411 675 00 

O C Hayes Modem ll 34995 
015 I1 AC.. 4 Ms]) 59500 

06k n 45900 
Pa¢al Lang System 45000 
Parallel HnIE Cald 16500 
C8mlmuca591s Calo 16900 
Dueness Soltase Ng 62500 
Cows 10 Megabyte Orne 

305', 0 

weep) ROM Card 
Polo 040 
Al 6 R 8094410 
Cassette... 

169 Upgrade Al 
D751103 PM, 
R 110210, COOIIORI 
Heu115IC5 SdeeChLab 
Rompus + 

5upM461 

VISTA 
COMPUTER 
COMPANY 

APPLE- 
40 CHARACTER 

TYPE-AHEAD BUFFER 
MOOEL150 

$4995 

Íclppk!$3995 

518900 
2199 
2995 
54.95 
5495 
9800 

35000 
17900 
16900 
27900 
25000 

Apple III Oppon A Apple II 96K 
Apple III Gpllon C: Sema es fia/ Inlormallon Analyst Package. 
Option A Plus 0156 II 

Same 
12- BOW 5800,101 53995 00 Apple III, 

Apple III Option 8 Same as S,lentype Thermal Ponter 5470500 
Opllon A Plus Desk II for To sub5111uIe 129K App. III for 
0111117 III . 54395.00 966 Apple III 0..... .Add 545000 

ItSMCCONTI SPECIALTIES 

INN L11-3 40 -dome Loge Montt 58500 
Mold tr -I 119,6 Maxtor 6000 
E M L11.2 Lax Meow 14700 
EÁ2.100 100 MN} Portable Freyuercy Canter 

14900 
MAO V -I 09111190 NOW 5000 
884 17.2 Frowns 1990 Robe 2900 
8444 171 1691 Speed Lo9c Rine 7700 
MAO 076-1 Logic Probe Kit 21 95 
e re LTC -1.610-2 Lcmcal Wyss ION 220/250 

NEW APPLE PRODUCTS 
411E FAN' - tues twm4 WOWS Non 4,0,0184 

m09 *semi sake, b AA2 94995 
BII 1 - Nn N . 24 V040 Bow b Apps ton.* 

1 099181 cad Pawl 932995 
9AR 9460 19x611 7adard 91053000 84, COO 

17nlz9 10 604 119900 
.1..1 077)1 40 - I C14n97 401161180 1015018, 

,54157 0 98 900 19950 
AYH FORTRAN 517500 
LORE CRIPIE9r b 4411 ern5pwl w 

144900 
'921A2 6100,0 nMe2 Cat 8, Base 7 115995 
a' 001 01105 b Am. Causer. 905.116 B" 

does 145,01 an, 1450 9145000 
'MICROMOOE - OC Hases 931995 

-01615ICTOR C4,wn5 0100 095. b 9.9e5 
907,01 OM 95 

0.91814 MKawrmlucla 
Vlalr k Keypads HumW0N 64ywt 0119 8 0a, 
I0400 ESC e041. Iola I8 V WC4t Comoro 
94110 

0 910900 

005 31 Update Ms 23% inn swage .16 sab 
.1u1 9650[. 

Mpa4an H4E.aeMuz Bard WS M- 
16 auras 95500. 

Drown I I Rms. M 201 wed dae5919 
sped Mead a11 wools 0459744406 RU[n0 
444 Nedra 95910-e4 too d4D11g 
nprwm 1,I 55110 444.00916 914500 

%vl 0e1941 K,1 6005 wmllw 41 
1N19a 8944887 to Pascal e,.anml 96500 

Moelan Had.w EpI1Ba, Masan 8 rae 9Ns 
.0 Not H1e0.ve o 54101 Mta1aw 
welds tow, 5446 Ad4 5407 

S7Nn Te, AOPr 80 1 2A Vá0 Card 961900 
5,66 I 10 134900 
4498 S4401590 Won A1110 Imeagw 1111wa8 

Cod 954900 
NEW [410144 Cne System 4706E Cbp1 
Ony 912495 

NEW 1.80 585 8 4 6771E OM 72 6 M 8s51C 
50 132500 

NEW APPLE SOFTWARE 
1 011//18111 - Appt II 181981 Star Radars tun 4 -M Ivor - H.ws ammo. 9 Vast, 600911 

Ala, II O9 13485 w 0499 Sewn Sara aura as Ws, 12995 
2 9rl1aae44Ta-1MI1tTIwlasel 11019. 5'IIM TM Am AIWA Wale 
3 13101111 62606 6'ElM Tai Or 16195 

7 IMP Ap00 2210 CPI* 04cave CO 4 604 

ON A .7175 
PLUG-IN CARD. 

awn *so kew L 
.9éw 

E XPANSION CHASSIS 

é s.4e-n~..9w..m.p 
461.4. ommi 

..w.1hP E 

á....xw 
14.4444 ow...a.Iww .w1a4.r.asa 

11641000 

Proto Clips 
147,1C1p PC 14 1475 
1661t4D a.11. 50 
74 141 `no oc 29 G 950 40P,.. C4' 1,495 

/is 
Proto Boards 

99100 m0 P620] 97ÓG 
79101 2100 792034 1 900 
P9107 2500 62030-H,1 12900 
79103 4300 Jleti+. 

a 

SEMICONDUCTORS \` 
SPEIIKz1r***** 
DIGITALKER'" 

Speech Synthesis System 
T D16nAL KER 4 a 18n tner4ra hsewn 

rv d 10118. Hawn. 6105 ,m 

dM wads m4n sewn =cameo 
end MOO .1d c6 ROM 4.Nn ,ew 
445 WV. 18 84x. 

x1 WwOy 
w11 P1bq 1ti 141(00 
w0lr4asNapW 9ow07 4414 .Ie1r. 

CP118MMr ldewdw4 w. I14w 
9u111 Pm. ma 

0.6,4 woo r *to ,n1 

29! eww mw.w .v.wa1 
.rwuw d 09114 m 

12adno6481wN 
C4,1..1wH 1 axe 4 mw4 
ey11c ROM 

crewed. 
1CROá/5". 1m1w4Y 

DIGITALKER- O71030. 911 contained 
bl0 4641- 1195 BM apM1w end 
pod_ 9up7N - can 19.11 off any 446114 
com)ln4lon of 144 word. $485.00 
DIGITAL/1ER'. 0T1080. CNp M Ior building 
O 19154164f Into your own vlu8on 8419n. 

rsjnducoar $95.00 

FI 
AATARIR aoo & 400 

Personal Computer System 
ATARI 800 $825.00 
ATARI 400 $449.00 

ATARI 800 Includes: Computer Console, BASIC Lsng. CartrkIge, BASIC 
Language Programming Manual. B00 Operatol Manual w /Notebook 
16K RAM Module, Power Supply, TV Switch Box 
I bw 19900 111rri I 1 ~_ 15 C0 
Now 09900 5 Gw.1nen 3500 x Rhvbe 6900 9001400179 1500 

- Ns Winos Wet N9ay Ian,.^, 1500 
FOU10511 r,MMCanno9r 1100 Sec Ss.. 1500 

m. WIC 5500 Cw.a, Nolde. 1500 
Á1.14M 0449 5500 0 Www. 1500 
1e9á. 4700 Ow.f 1500 

4200 Cam Cusms dam 1500 
54 Boma" 4100 tenu Cema.rn4e 1500 

,awe Cones 1500 lase h10Ú91 1500 
Saw 19^ 4200 Wn..9 1500 

Co 
Olos 55. Oro wan 1500 

00 df 074,91 ]500 

5100 
3500 
1500 

1100 
1900 

11000 
77500 

100 

1100 
1100 
1100 

SINGLE BOARD COMPUTER SELECTION GUIDE 
10410 60)19104 ACI III)) 11[101111 IMO 686(901 0'11110[ 11101111911 
KIM I 6502 16900 4007995 50.560100 280 23900 9,4 
579 I 6502 21900 M03995 AIM 65 6507 07500 Add 4995 

010181101 260 40900 N A Cosmo 90 1002 19900 NC 

TEXAS INSTRUMENTS 
555 0545955411 55 

99/4 PERSONAL COMPUTER 
SuperlorCOlpr, MuSIC. Sound 8 Graphlts- 
6 a Powerful Extended Bas1C - All Bull-In 
Now' Special T V 
Adapter lets you U51 
your 1Á151111g T.V. 5 

as a computerdrspIa l 

$499.00 
Console only 

P.O. Box 17329 Irvine, Calif. 92713 
Direct Order Lines: (714) 558 -8813 
(800) 854 -8230 or (800) 854 -8241 

R 
ELEC1R0106- 

INTELLIV LIVISION 
ACP LOW PRICE 

$259.95 
GAME CARTRIDGES 525.95 

BWHMII 100511 roaWN.cwc. 
OOII 1454111171 9010110 

MOO RACE MOIOC6155 eORSI RACwG 
9556 40078/011 5080,45111 
CATI NECKEIS MOOR 911 
500114 01155 5740E MOLE 
WING WIN lull SEO 81111 
101154 801KOA0009 1600E 
BOWLING WORD ruN 

FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 953-0604 
Santa Ana, CA 92705 TWX: 910.595.1565 



ADVANCED 
COMPUTER 

ODUCTS .. 

1P+ 
. 

"Y-DRIVE" 
TRE LAST NORD IN Brr 

FLOPP1-0IU ENCLOSURES 

THE VISTA V1000 FLOPPY DISK DRIVE SUBSYSTEM 0á65414rr.rrrtl.r..a bNaO.p 99 wow R 
6.ad7a605.m444 1.a ra0ar-runs! r..pP Imr 
9M9.UaYa 95rn Not Y4ra5.nrNeaP u 51rp 
5.55, 1.65 b4Cmadrs MOW 6458 ma re! a aT bp 
No N a OS14 e.1a414 Mer S.ap N4 ae raN rr npe. 
pate at um dow Icv.a 16 914 e prMb Whoa mbMO e4be y.ab.y 4 aa.D.Ndb4T.rsoalran. 
=MT 1 Lw 

Se ma stein 
CAMIET . . 1019 a .Nr 6 WM MSS 

iTiTr 5V-80K 

,NOW SAVE ON 
TRS 80 ADD-ON 

ONLY $299.00 
2 DRIVE CABLE 29.05 2 F05 279.00 ea. 
4 DRIVE CABLE. 39.93 

. 
eo 

MINIATURE COMPUTER 

Ititcroficel A COMPLETE 

COMPUTER 

1Ì i1KKIT 149.00 
2K KIT 169.00 
Manual 10.00 

The Vista V300 Printer 

olown o woe 
NO ove 

E 
Stow VI own. we 

Si 89500 
THE VISTA V-200 FOR EXIDY 
P.C. Slamn9 as low as 51199.00 

9r i RIr 9111 NM 
w00 I70 MO 20e. » 110900 y, 

S.dINaM 
oso E 72 ea 2 Dm 25 T 14900 

95A. 1N 
17001 10 600 1 Ow 12e3 151.00 

5R«540 
9700 17 111O6 1Den 12 1W959 

Do. Was 

EXPANDORAM H MEMORY KITS 
Bank Selectable Uses 4116 200 ns 
Mite Protect Power 8VDC ±,6VDC 
Phanlom KV(ces UP to 4 MHz 

Expando 64 Kit (41161 Assent 8 Tested Add 550. 
16K 5249.00 4611 $435.00 
321/ 5289.00 64K 550600 

$39.95 TRS-8O /APPLE $39.95 
MEMORY EXPANSION KITS. 

4116's. 161(1200/250 55,) 
e as Io, 639.95 

w /,n51ruCtiOnS 8 Jumpers 
Call For Volume Pricing 

Special TRS80 Schematic S 4 95 
Expansion Interlace Schematic S 4 95 
Expansion Interlace Conneclo, 7 95 

CENTRONICS PRINTER 
Modo 737 

complete ponter _ .// 
The 737 has eyeMhtng Check // 
0e COW me 1501.75 
New OW 4)ííe 51335.00 

ATTENTION VIDEO HOBBYISTS!!! 
BOX BUILDERS 
USE AS REMOTE TUNER/TIMER 

FULL SCHEMATICS AVAILABLE 
FOR ONLY $5.90! - FREE W/ PURCHASE 

7m Wool P..r. nase 51)4).0 Us 10 Pe.. The Fo1owai 

NEW. UNUSED COMPONENTS 
Ns The Bagomo IINs Cassino Ssemlor 

.140 Leo 51Á954.99a rm o .7755 

1 4 
ady5m6« 054,5 

W t AU FOU 
4.w3.1.04 

1 Win r4). WesAY. nu Mow. 
NnM Ohm 7495 

un.oae.rl.,. Call For Volume Discounts 

32K STATIC RAM BOARD 

....".- ' ... ±T: 
II 

s. 100 
1 GA IN. Art 15945 

x .114. .114. Á6T .217.95 
321441W MIT 25955 
3211 54990 1T Joe 95 
Br. Boum 39.96 
M SaW Mal sassa nd NAM 

BASE II PRINTER 50Cni nn 

60 Lon. Per 4.nU4 
5/230 VAC. 50 
60114 

/28096. 120 or 
N Char /Lone / REG 579900 Wit lest Waco 

WITH ALL OPTIONS ace MICE $899.00 
04)055770M- Term.n.l Screen B Nee 11920 Ow I 55000 
Oor.on'S' Mtn Sosed Paper Advance 6 Graphs 5000 
Colon -r Tractor Feed 5000 

pact Owe 

LOW COST FLOPPY 
DISK SUBSYSTEM 

S«owns /00 120 5 ,0 V 157 A annoy Conn/ 
.15 1001 Case Pow., Swale Caoe Co ts 
05 Opermp Sys1.m AssemaeS 6 res,b 
Wino Wood Sdes 61499.00 

CI CM CI NI ROM 1111 NIGH N 11117541 

SAVE 530000 15179900 VALUE) 

UV "Eprom" E 
ModI UVe -11E 669.95 
Holds 4 Eprom s at a time 
Backed by 45 years 
eapenence 
Model S52T... 6325.00 

P,olessronal Industrial Model 

WATANABE MIPLOT 
pmlpeo50woe oeum enm 

n 
,N 

, Pm epxe p.NOve Ú 
51/95.00 er,wpm9r.we,r,pletvmwt 

RAN SOARDS SPECIAL 
16K AMI, Me. Drmamd RAM Bo.da 

1 
C 1 A.m. A Trld 5110 95 Unmet. 59l.00 u n 

5--100 MOTHERBOARD SPECIAL 
B slot expandable w/9 conn. 
reg $69.95 NOW $52.95 

SHUGART DRIVE 
1, .a,.. suppor Lasts 

8. ó0m 
95 
a,P DwdeDen. , 

90 Day W.rranly 
CHECK OUR FLOPT 0188 PRICING, 

ON THIS PAGE 

449.00 
ALSO 

e- SIEMENS 
FO 1208 
415.00 

FLOPPY DISK DRIVES 
Tarldpn TM1001 Sw" 06. DrN.. 24996 
Mn 551.615.40 vac. 23995 
SMOan 9M005w ]5Ira4fa 2130s 00 y Snun 800/801R 1- 9 00 
SWmn.Sh4gnCOmyIOSMMyrFDD.t205D 29.00 
PE1001 MOd51777 OM 119500 
WAN00/SIEMENS Sw 0rM 29100 
MP 062 55 Dul ... ... ... 344.03 
wAN DONNE MEN 5282Owl 614 311690 
wAN00/91EME5652 2e090 
Mn 91 pov6N 71y 0n919 91/416 Wag MOM 37960 
1n 02 DaAb Irtl D4I1M110RI01e Oft ISO TN08 47590 

ACOUSTIC MODEM 
NOVATO,. CAT.* 0300 Bs.. 
Be0 103 Msweo. 0.1051. 

89. 
'D' CAT MODEM NOW AVAILABLE 

SI 99.00 

MONITORS 
any 5112C0 
D,rn Pno.pa 527900 

9n/M 50r 
Sanyo 1/11 4212 

15' BAS 
Sanyo 6013 

5]' Cda 
27900 L 2' 

749. 
4,900 
9N 

6800 MICROMODULE° MICE UST 
MODEL NO DESCRIPTION PRICE 
9600A Single Byrd M.rocomputer 5495.00 
9609 Advanced Brille 84 COMP 16809) 595.04 
9601 16 Slot Mother Bard 17500 
9802 Card Cape 7500 
9603 5 SI01 Molnar Byrd 100.00 
9801 Pewr Su0p1 27500 
9605 DC Input Power Suppy 32500 
9610 1í1411y Prolo Byra 39.00 
%11 Mtn ROC /99.05514 Moth. 49500 
9612 BAIw4d Unlrty Prolo Byrd 49.00 
9616 325 EPROM /RAM Module 250.00 
9817 EPROM Programming Haut 25000 
9620 18 D,ar. Par IMI I/O Module 29500 
9622 Ser.PMMI I/O Module 32500 
9627 165 Slat. RAM MorluM 7005 39500 
9629 325 51alO RAM 45Ons 6..00 
9629A 325 5101. RAM 200ns 89500 
9030 Card E.IMdr 6800 
9640 . Mom PNmm.uaS Tuner 39500 
9650 6Cnannel DM. Stow 1/0 Mod 39500 
9655 m1.1115Á Tay Coe,Ioyr 55000 
96103 32/32 I/O Mod. 27500 
911702 Conlacl Cbsure Module 35000 

UNPOPULATED BOARDS (Aso AMtMl 

DATA BOOKS COMPUTER BOOKS 
559 95 

7 50 
7 50 
S ale 
1250 
1250 
1250 
1250 
1600 
2750 
27.50 
la 50 
1495 
'4 96 
1495 

1980 IC Maaler 
INTEL Dala Bo. 
INTEL MCS 85 Manual 
SALE 01190511E NOOKS SALE 
inoo 010 
Intro 5, Moms Vol I 

8080A RyNmm51 
8800 
130 Pr0P.m mm ... 
Vol II some R.I Mnepey.e. W/BMer 

ol III Some Real 556006 95555 4.BAder 
1 Mruoa Vd. 11 .. .. Intro 

888 041.n7µ 
MIN. lo Pa.rl.. .......... 
SALE SYSEX COMPUTER BOOKS SALE 
6502 Games 51295 

to Personal6 Busrne.s Comm', moo 
asFrom CnopsrnSysrems 

M.tnpaamalnlenaury lec 5,3,es 
P 

Ine Z8000 
tne Z80 

PrPp,amm.rl Ine 6502 
6502 Aopulons Book 
CPM Hahe600A 

RETAIL STORES OPEN MONSAT 

STORE , 1.110 E £8,15., SAM. Ana CA 927025 Sno.rooms Relarl War1w. 
STORE .: 67a El Camino Read Tuslon CA 92680 Soeroala,n91n SINN. 
Llnan9 Soon STORE e3 542 W Trim. Road San JO7.. CA 95131 14061946.7010 

Circle 354 on inquiry card. 

295 
1295 
1295 
1295 
1295 
1295 
1299 

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES 
1. Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 
3. Over S1 ,000,000.00 Inventory 

1981 CATALOG NOW AVAILABLE 
Send $2.00 for your copy of he most complete catalog of computer products. 
A muet for the serious computer user. 

MICROPROCESSORS 
28001 r6ánc5M6 $189 00 
Z0002160.110645 1.900 

280A 1450 
F41355ó 1695 
2550 ISIS 
P01802 1395 
8080A 850 
80801.4Mo, 1995 
S ALO 8095 1 95 
80081 1495 
2 %1 990 
2901* 1495 
2903 40.1 SSye,Moe 

54 
29 95 

5990031 995 
CPIAOO 3995 
6502 I 1 50 
6502A 1895 
146100 2995 
8900 11.75 
6600520 MHI .995 
68021. 1795 

6NO3..... 
1995 

05 
8755 995 
0748 6995 
6809 3795 
8086 69 95 

ADVANCED SUPPORT 
A49511... Processo, 17500 
9512 Anln Processor 175 00 
9513 Um. i 79 95 
A1611517 DMAC ndte 1895 
Á8495190S,oeIsar Mlerro0l 18 95 

2-8O SUPPORT CHIPS 
Z80'100 25 so, 875 
1804.-P10 a O Mlle 129S 
Z80CIC 25MHI 875 
Z80ACIC 0801 1295 
2500MÁ 25 Mlle 2995 
250M'01.4 0095, 3695 
290510.0 25 MAI 3595 
z50N510,040 WO 3940 
¿90510.1 25 MH, 3595 
ZSOASO. l 40 MHI 39 40 
260310/2 25 Mn: 3595 
z50310/2 4 0002 3940 
8080/8055 SUPPORT 
8155/8156990 2495 
87551,0 w5n ECPr11 64 95 
8202 Den Ram Coot 34 95 
8205, 74S 1 Decode, 395 
62128á11/P 275 
8206 Rome 1. 525 

.e, 8206 Bus 4) 275 
5 2244¢k Gen 295 
0225005 0, 9 75 
8226 Bus Do..e, 395 
8126 Bus aver 295 
822e Sys Caned 550 
8238 Sys Cool 550 
5251 Pop I/O 695 
825 Im Timer 1295 
8255 Poe I/O A 50 
8257 Row OMA 1695 
8259 Prow Inn 17 95 
8275 CRT 01) 49 95 
8279 Roy Neyeoa. 1595 
6500 SUPPORT CHIPS 
581 1002* 8Ram 475 

5821 PM 
6 95 

N 
68251502 Ins 1695 
6834.1 502 3995 
684777 

Woe 
CRT CRT Corm 39 95 

6850 Cdor CRT 49 95 
6852 595 
6860 Modem de? 595 
é62 Modem 1 195 

95 
56112Á4)5h, OSC 
6075 695 

2595 

400 Boo Mono 295 
060485 1995 

66047 2495 

SHIFT REGISTER SALE 
25040 149 2525 149 
2507V 1 49 2527 149 
2517V 149 2528. 149 
2524V 159 2529 149 

2533 149 
8502 SUPPORT CHIPS 
6520 PIA 7 50 

6527 6601 11 95 
. 30-002003.994005 2195 
6532 19 95 
6551 1995 

PROMS 
2'08450 ns 825 
2'085050 n5 750 
1102A 495 
2732 4495 
271955 14.95 
2116.50 12V 1995 
2758.5V 1995 
5:03.0 1395 
520400 1495 

5610 390 
525115512.64951 1695 
52512332.8 90 
825126 256.4 590 
025129256 1751 90 
825130512.IOCI 650 
82523 5 95 
525131 1 95 
825137 1495 
745387 850 
245471 12.96 
745471. 1295 
748670 1455 
748571 1495 
ROM WE PROGRAM MOMS 

CHARACTER GEN. 
151300115H Upper 950 
25130051501 Lower 1095 
2513Á054315M Lover 1495 
MCO8571 1175 
MC46571A 1175 
4C546574 14 50 

Incw ééi4 tá VERBATIM DISKETTES 
DARTS /BAUD RATE 10096 CERTIFIED ERROR-FREE! 
£56014150 1201 395 35 MAC. Nu50 05510 paid 1äl1 5' 

Á15'01l á2W 95 MU 90.10 
AY5'014N161215140 695 57505 oona <[ 951.9{ Ay51015N186315 1 

359 51516 
.775 Á40e < 

S 
7[174 UD rJ0 M/C. 04SÁ 065 605 r ISO 1204 16 «Pe 51 44 moo NAER C9 a COO ODO 7.4).77 

146.01 7 95 916 II IIKa IIlf 19911ní- 111951 TINI 25\ dope. Chars. Ordra r1. áM640] 695 
Sec 99u1111aR.C1 Om Md. ewe.. OEM Fa9n 4)r 1350 USRT 995 US s ,1t' 4),y, 55.11 

6118 
419/7114155 

WDxbO 
001.15016 
Á54n 
99961475 0 10.99 Nd rrppadM la Syr 

STATIC RAMS 

VOX 
,y 

71107 
25Unn. 1 30 1 75 N 8102 359 115 

7i,rr .69 195 755 765 
21011 790 170 755 

550 711. 750. 
2114,450w. r1.á461 5 50 575 

25 
4.15 

41..50 
on ass r50 690 

á0n. 595 595 475 
54.2000 

W44.7 795 725 6tá 
41991401.1 
W091.31 1295 1795 1025 
1x01 195 175 
P7325.93475 ioml 995 755 75 
57471.10.4 an. 5á ó51e ó51a 75 

15454055 I95 1095 1050 

DYNAMIC RAMS 
15/.11616506.1 175 
Sr 411 4190 54195 

1116116 Pm 
050x1118541 495 

OM.x 1 IM 
Pot 

INn 
2194.. 106 P.m 4 75 
4027.1416 P.m 495 ufl 195 84K 5262 19! 
179 :3 RAMS 66óS1 

SIISSOO Iíú$159.9555ó2 ix 
SOCKETS 

It' n Rm m .I 

20 
24 

5a 
RO 

4 

,oto 

WM 

57 

M 

ZERO INSERTION FORCE 

LED READOUTS 
M r N r. wow 

:ói5. 
nc No coo woe 
15. w C Caw 
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IC SPECIAL PURCHASE 
Le 13506 JFET Ám03. Mono 5 ira 595 
CM 2045 Precn0n 510oWelcn. ..2395 
CMOS LEO Slopr,IWTmm 1995 
ICH 7207 OON.lp Con.. 7.50 
Seven Decade Count« 1595 
^M 7299Cbck Gemara 69S 
CL 7107 3`, 001 N0 11E01 1 95 
MC14433P 31. I ND Con.. 695 
ICI 021 1 007.9. Reterenee 95 
I 15505 Gwrd Fao111C 3/100 
IM 290099 Ou4 Anparer 2/100 
LM 2917N Free to WI Con. 211 N 
44.3.3550 4,. d70á OMM 24 95 
4 .5.3507 4051x/ OVM 995 
MEMOS 3 Moslei Sm0W Deleclor 1195 
27505 32 6 Pian OM 56001 2 95 
0115M 6 channel Moslel 49 
ULN 20034 7 channel On. 00 99 
2101ÁL4 1.95 
MCM 1450564 á151.1c Ram 695 
MOC 1003 14142 5)Go0 CoscA r .3/100 
51x33 04ío Couper LI. 00 
IH 5045 CMOS Sm. MST 490 
VA 3045 Trans 5)y 125 

199 
195 

2/1.96 
196 
4.00 

2/195 
tee 

MR 1001 Morn. 5081 Rog 
5736 Cat. Cuwx 
5783 Cat Can. Glue 
5318 IN C71 D.. CAM 
806045 BI CPU 
82521 32 2 Sblc RAM 
570aCJeaA/D 
2758áV27 %EPROM 12.96 
M M5200NP n 411/C2 107/144 405 W 
4Ka1 05.1anO 22 Rn RAM 1.76 

a01NPO4111 
6PM2980MK4f10W INS 11161 061.e N. NMby1 CISS MM 54557 

R99IT9m 1EE6 
7520/25 50 LM 387 1 25 
1488/1489 21199 LM3302 3/199 
L04CSO,CMC 3/199 1.4 4558 3 99 
1032314 4 95 RC 136 2/199 
MC1372 895 RC I31 21199 
MM52N4A11. 2.95 COM 5027 3995 
LM 377 1 25 COIA 5037 4995 
LW50 125 DAC100. 1595 

FLOPPY DISK I/O 
17714)1 FA MM9ppy 24 95 
uP0372 Nec FB5Oy 4995 
1751 Owl flossy 2995 
179101 OW No507 3695 
LPd 785 Hoopt' 995 

A/D CONVERTERS 
8 01 &nary 13 50 

570110055., 2200 
8703 8áI 75 13 50 
9400 Von lo Fas Co. 25 
5751) T, O.,1 BCD 1395 
.406166 dl 395 

095%01,4 
595 
5115 

DAC 100 

TV CHIPS /SOUND 
Áy355001 6 Games 545 
Áy38515 Coto, Cpn ..!.. 2 95 
A 30603 0.4 Ga 895 
ÁY386061 Wrpewl Game 950 
Áy38607.1 Snymop GMen 195 
Áy31910 Sound Genera,o. 12 95 
SN76477lr Sours Generala 395 
O 05320/21 TV Syron Gen 995 
54545369 Rescate, 355 
LV I889 RF MOOalala 395 
MM57100NSC Cow TV 695 
MM57104CIOCA Gen 375 
RS 54005í0,o .'ÁU4.1) 6 95 
6µR.4.01lor 2995 

WAVEFORM GEN. 
8031 FUncuon Gen 3 95 
Á004024000 295 

.02208 VF 7111on Generala 525 

SHIFT REGISTERS 
MM500H 01)4125 50 

MM5056N Dy 256 295 
N 0.01126 295 

2510A D. I00 95 
2847 050.60 495 
134105160 495 
3351 40.9 FIFO 17 95 

94003 7670 
ái70 

2495 
9405 10 61 SeSUe7carr 9 95 
3347 595 

CTS DIPSWITCHES 
CT5206.2 175 C7S206'7 1 75 
CT5206.4 175 CTS2%.e r 95 
0752063 175 CT5206'9 1 95 
CT52064 1 75 C75206. 10 1 95 

CONNECTORS (GOLD) 
0025e 1052321 325 
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Hoy 26 
SMWMped.SW 175o 
22/44 W/W. Sn. RIM 295 
QM WAN. 5/1. MOT 650 
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5ÁA5 SIGO Cawpa >n 395 
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90MMOIMIBydpMC1 2995 
05101 MoIIw1Ea5.nboel 34 95 
P100,7 cn Bare Byros CALL 
WMC Floppy pc. 34 95 
O,s1 ICI 

11' SNU6M11 3195 

COMPUTER SPECIALS 
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500m 1r Mpp 395 
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lxyppl85 9 95 VOlJIeIE D6AlL5 PRICING AVAIIAaIE 

WWI pcep m.y ,vy Nom WV 
74G922 995 Ord. We N.rs 01. pil 5o W 

23 .. . ... 995 SME *LSO STCCK DY9AMCJLL 19M. maxyd5r. 

1195 511.16 16 Ho- 0 >4 41)55 1115 ^` '^ phone.. 
NMI MALL NMI Mkt 5491177 1 

P.O. Box 17329 Irvine. Calif. 92713 
Direct Order Lines: (714) 558.8813 
(800) 854 -8230 or (800) 854 -8241 

FOR INTERNATIONAL ORDERS: 
1310 E. Edinger (714) 953-0804 
Santa Ana, CA92705 TWX:910.595 -1585 
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CimCOMPUTER 
SYSTEMS 

INC. 

J 
15620 South Inglewood Avenue 

Lawndale, California 90260 

(213) 970-0952 

The QT System+ is designed for both 
businessmen and engineers in accordance 
with the latest IEEE standards. Among other 
functions, it can be used for accounting and 
word processing, as well as a variety of 
scientific applications. The system will soon 
be available with MP/M to allow multiuser, 
multi- tasking operations. This means, for 
example, that an engineer could be working 
on scientific applications in the lab while an 
accountant is writing payroll checks in the 
office. QT also offers a full line of business 

r 

SYSTEM+ 
(8") 

QT SYSTEM + 
and applications software, ranging from a 

business package to word processing. 

Technical specifications: 4MHz Z -80A CPU 
Dbl- sided, dbl -den. 51/4" & 8" floppy disk 

controller (handles both drives simulta- 
neously) Two 8" dbl -den., sgl. or dual 
sided disk drives, expandable to 4 floppy 
drives CP /M® 2.2 included 64K RAM 
Comes complete in single mainframe 
EPROM /ROM in any combination to 8K 

SYSTEM + I (1MB +) 

SYS +SS Computer System with 8" Single Sided Drives (801R) 
without Terminal 

A &T (6 slot) $3595.00 
A &T (8 slot) $3695.00 
A &T (12 slot) $3795.00 

MINI -SYSTEM + I (1 /2MB +) 

Computer System with 51/4" Single Sided Drives (uses B -51 Disk 
Drives) No Terminal 

A &T (6 slot) $2495.00 
A &T (8 slot) $2595.00 
A &T (12 slot) $2695.00 

DISK DRIVE PRODUCTS 

QT DISK 
PACKAGES 

DDC -88 -1 Dbl Den Controller. A&T. two 8" dbl den 
drives (801 R) CP /Mw 2.2,cabinet, power supply 
& cables SPECIAL $1495.00 

DDC -88 -2 Two 801R disk drives with cabinet, power 
supply, fan & cables $1200.00 

DDC -88 -22 Two DT -8 Oume drives with cabinet, power 
supply, fan & cables $1600.00 

DOC -88 -3 Cabinet with power supply, fans 
& cables S 275.00 

DOC -88 -4 Cabinet only S 75.00 

o 1 MINI- 
SYSTEM+ 
(51/4,,) 

Two RS232C serial I/O ports Two parallel 
I/O ports Hard disk compatible Real time 
clock Std. 2K monitor program & disk 
routines included on ROM Power - 
on /Reset jump to monitor program 2716 
(5V) EPROM programmer (software incl. on 
monitor ROM)(ext. 25.5V @ 50ma req.) 
Uses Z -80A CPU vectored interrupts 
Assembled, tested & burned Documen- 
tation included. 

With Terminal 920C Add $900.00 

SYSTEM + II (2MB +) 

SYS +DS Computer System with 8" Dual -Sided Drives (Qume 
DT -8) without Terminal 

A &T (6 slot) 54495.00 
A &T (8 slot) $4595.00 
A &T (12 slot) $4695.00 

MINI- SYSTEM + II (1MB+) 

Computer System with 51/4" Double Sided Drives (uses B -52 Disk 
Drives) No Terminal 

A &T (6 slot) $2795.00 
A &T (8 slot) $2895.00 
A &T (12 slot) $2995.00 

DISK DRIVES 

Shugart 801R Sgl /Sided Dbl /Den S 450.00 
Oume Datatrak 8" Dbl /Sided Dbl /Den 
OME -8DS (851R) compatible S 650.00 

Pkg of two $1250.00 

51/4" 
MPI -B51 MPI B -51 S 235.00 

Sgl Sided Sgl /Dbl Den 

MPI -B52 MPI B -52 5350.00 
Sgl Sided, Dbl Den 

MPI -B91 
MPI B -91 S 375.00 
Sgl Sided, Dbl Den, 77 tracks 

Shugart SA400 SHU -SA400 S 250.00 
Sgl Sided, Dbl /Den 

S -100 PRODUCTS 
Double Density - Cal Comp Sys SDS- RAM248K 48K kit 

51/4" or 8" disk controller with free CP /M 2.2 SDS- RAM248AT 48K AST 
CCS -2422A A &T 5374.95 SDS- RAM264K 64K kit 

SDS- RAM264K 64K A&T 

$369.95 
$419.95 
$409.95 
$459.95 Expando RAM 11 - SD Systems 

4 MHz RAM board expandable from 16K to 256K 
SDS- RAM216K 16K kit $289.95 
SDS- RAM216AT 16K A &T $339.95 
SDS- RAM232K 32K kit $329.95 
SDS- RAM232AT 32K A&T $379.95 

PROM -100 SD Systems 
2708, 2716, 2732. 2758 & 2516 EPROM programmer 
SOS- PROM -100K kit $220.00 
SDS- PROM -100AT A&T $275.00 

ITHACA AUDIO REV 2.0 Z -80 BD Y OT MEMORY EXPANSION KITS 

Bare Board $35.00 each 
10 for $300.00 

SEALS ELECTRONICS 32K STATIC BD 

TRS -80 APPLE EXIDY 
4116 200 ns 8 for $32.00 
2716 (5V -450 ns) $ 9.00 
2716 (5 & 12V -450 ns) $ 9.00 
2732 (5V) $40.00 

Uses TMS -4044 or 5257L $35.00 each 2114L 300 ns 8 for $36.00 
100 - $3.50 ea. 

PARTS. 
MICROPROCESSORS EPROMS 
Z80 (2MHz) ... $10.95 1702A S 4.95 
Z80A (4MHz) $12.95 2708 S 6.25 
6502 .. ... $11.25 2516 (5V) S 9.00 
6800 $12.50 2716 15V) S 9.00 
6802 $18.00 2716 (5 & 12V) S 9.00 
8035 S20.00 2758 519.95 
8080A S 3.50 2532 540.00 
8085A S20.00 2732 540.00 
8086-4 $80.00 USRT 
8088 S60.00 52350 S 7.95 
8748 $60.00 

MISCELLANEOUS TUS 9900 JL . . $29.95 
OTHER COMPONENTS 

8080A SUPPORT 
N8T20 S 3.25 
N8T26 S 2.50 

8212 S 3.50 N8T97 f 2.00 
8214 S 4.50 N8798 S 2.00 
8216 S 2.95 1488 S 1.25 
8224 S 4.00 1489 S 1.25 
8228 t 6.00 D3205 5 3.00 
8238 $ 6.00 D3242 514.00 
8243 5 5.00 P3404 5 6.75 
8251 S 7.00 TMS5501 $19.00 
8253 $19.00 DM8131 $ 3.00 
8253-5 $20.25 UARTS 
8255 $ 6.25 

TR1602B S 4.50 8257 
8257-5 

$17.95 
$19.00 

AY5-1013A S 4.50 

8259 $19.95 CHARACTER 
8275 S69.95 GENERATORS 
8279 S17.50 2513 $10.95 
8279-5 $18.00 UP CASE (5812V) 
8295 $16.50 2513 $10.95 

KEYBOARD CHIPS 

AY5-2376 $13.75 
AY5-3600 513.75 

LWR CASE (5&12)/) 
2513 S 9.75 

UP CASE (5V) 
2513 510.95 

LWR CASE (5V) 

BAUD RATE 6800 PRODUCTS 
GENERATORS 6802P 518.00 

MC14411 ... 511.00 6821P f 5.25 
1.8432 XTAL ...$ 4.95 6840P 518.25 

DISK CONTROLLER 6845P $22.00 
6850P $ 4.80 

1771801 $24.95 6860P . . . . . $11.55 
1791B01 $37.95 6875P 



SBC +2 /4 
SINGLE BOARD COMPUTER 

Features: 1K RAM (which can be located at 
any 1K boundary) plus one each Parallel and 
Serial I/O parts on board Power on jump to 
on -board EPROM (2708 or 2716) EPROM 
addressable on any 1K or 2K boundary Full 
64K use of RAM allowed in shadow mode 
Programmable Baud rate selection, 110 -9600 

2 or 4MHz switch selectable DMA 
capability allows MWRT signal generation on 
CPU board or elsewhere in system under DMA 
logic or front panel control Two program- 
mable timers available for use by programs 
run with the SBC +2 /4 (timer output and 
controls available at parallel I/O connector; 
parallel input and output ports available for 
use on CPU board). 
Bare Board $ 60.00 
Kit $190.00 
A &T $295.00 

Z +80 CPU 
Features: Power on jump to on -board EPROM 
(2708, 2716 or 2732) EPROM addressed on 
any 1K or 2K boundary; also shadow mode 
allows full 64K use of RAM On -board USART 
for Synchronous or Asynchronous RS -232 
Operation (Serial I/O port) Programmable 
Baud rate selection, 110 -9600 Switch select- 
able 2 or 4 MHz MWRITE signal generated 
if used without front panel Front panel com- 
patible. 
Bare Board $ 50.00 
Kit $150.00 
A &T $210.00 

RAM +16 

Features: S -100, 16K x 8 bit static RAM 2 or 4. 
MHz Uses 2114 1K x 4 static RAM chip 4K 

step addressable 1K increment memory 
protection, from bottom board address up or 
top down Deactivates up to six 1K boa- d 

segments to create "holes" for other devices 
DIP switch selectable wait states Phantom 
line DIP switch Eight bank select lines 
expandable to '/, million byte system Data, 
address and control lines all input buffered 
Ignores I/O commands at board address. 
Bare Board S 35.00 
4Mhz Kit $190.00 
4Mhz A &T $225.00 

RAM+ 65 

5 -100. 16K x 8 bit static RAM 2 or 4MHz 
Uses 2114L (300NS) CHIP Addressable in 4K 
steps Memory protection in 1K increments, 
from bottom board address up or top down 
May deactivate up to six 1K segments of board 
to create "holes" for other devices DIP switch 
selectable wait states Phantom line DIP 
switch Features bank selection by I/O 
instruction using any one of 256 DIP switch - 
selectable codes -allows up to 256 software - 
controlled memory banks. 
Bare Board S 35.00 
4MHz Kit 5210.00 

`4MHz A &T $250.0 

COMPUTER 
SYSTEMS 

INC. 
15620 South Ingle%ood Aoenue 
I.awndale. ( alifornia 90260 

1 2 1 11 9711 -0952 

QT PRODUCTS 
N. EXPANDABLE+ REV II 

DYNAMIC MEMORY BOARD 
Features: Runs at 4MHz 3242 refresh con- 
troller with delay line Four layer PC board 
insures quiet operation Supports 16K, 32K, 
48K or 64K of memory 24 IEEE -specified 
address lines Optional M1 wait state allows 
error free operation with faster processors 
Optional Phantom disable Uses Z -80 or on- 
board refresh signal Bank on /off signal 
selected by industry standard I/O port 40 
(Hex) Convenient DIP switch selection of 
data bus bits determines bank in use 3 watts 
low power consumption Convenient LED 
indication of bank in use. 

Definitely works with 
Cromemco and North Star 

Bare Board S 75.00 
KIT A&T 

No RAM $230.00 16K $350.00 
16K $280.00 32K $450.00 
32K $360.00 48K $575.00 
48K $480.00 64K $675.00 
64K $525.00 

CLOCK /CALENDAR+ 
FOR APPLE II, S -100 OR TRS-80 
Features: Date /Month /Year Day of week 

24 hour time or 12 hour (a.m. /p.m.) select- 
able Leap year (perpetual calendar) 4 

interval interrupt timer; 1024Hz (approx. 1 

millisec), 1 sec., 1 min., 1 hr. On -board bat- 
tery backup Simple time and date setting 
Simple software interface Time advance 
protection while reading. 

Battery Included 
S -100 or Apple TRS -80 

A &T $150.00 A &T Only ... $150.00 
Kit $100.00 
Bare Bd S 60.00 

WATCH FOR THE FOLLOWING NEW BDS: 

4 Port Serial Bd (APR) 
E -PROM Programmer (MAY) 
Floppy Disk Controller (JUN) 
Hard Disk Controller (JUN) 
Color Video Bd (AUG) 

I /O+ 
INDUSTRIAL GRADE I/O BD 

Has two serial Sync /Async ports (RS -232, 
current loop or TTL) with individual Xtal 
controlled programmable baudrate genera- 
tors Four 8 -bit Parallel ports; one latched 
input port and other three can be programmed 
in combinations of input, output or bidirec- 
tional Also, has three 16 -bit Programmable 
Timers and an 8 -level Programmable Interrupt 
Controller w /Auto restart (8080 / Z80) Other 
features include; on -board clock divisor for 
timers, completely socketed, wire wrap posts 
for easy port configuration plus more. 

Bare Board S 70.00 
Kit $200.00 
A &T $375.00 

PLACE ORDERS TOLL FREE 
1- 800 -421 -5150 

(CONTINENTAL. U.S. ONLY) 
(EXCEPT CALIFORNIA) 

Apple is a trademark of Apple Computer, Inc. 
CP /M and MP /M are trademarks of Digital Research. 
TRS -130 is a trademark of Radio Shack. 

Circle 355 on Inquiry card. 

SILENCE+ 
MOTHERBOARDS 

These motherboards are among the quietest 
on the market. A unique grounding matrix - 
with each line completely surrounded by 
ground shielding - eliminates need for ter- 
mination and gives high crosstalk rejection 
They're customer -proven, without crosstalk 
sometimes operating at 14MHz A LED power 
indicator helps eliminate zapped circuits 
IEEE S -100 std. compatible, available with 6, 8, 

12, 18 or 22 slots (The 22 slot board fits Imsai 
chassis and has slot for front panel.) 

6 Slot 
Bare Board S 25.00 
Kit S 40.00 
A &T 5 50.00 

8 Slot 
Bare Board $ 27.00 
Kit S 55.00 
A &T $ 70.00 

12 Slot 
Bare Board $ 30.00 
Kit S 70.00 
A &T S 90.00 

18 Slot 
Bare Board 5 50.00 
Kit $100.00 
A &T S140.00 

OT MAINFRAMES 

M F+ 

51" Disk Mainframe with 25A Pwr Sup 

MF +MD12 (12 slot M /B) $500.00 
MF +MD8 (8 slot M /B) $475.00 
MF +MD6 (6 slot M /B) $450.00 
MF +MD w/o M/B $400.00 

D.T. Mainframe 
MF +12 (12 slot M /B) $450.00 
MF +18 (18 slot M /B) $500.00 
MF +22 (22 slot M /B) $600.00 

MAINFRAME+ DISK DRIVE 

Includes cabinet, 25 

amp power supply, 
IEEE S -100 compat- 
ible 6, 8 or 12 slot 
motherboard and dual 8" disk drive with disk 
drive power supply. 
MF +DD6 5625.00 
MF +DD8 $650.00 
M F +D D 12 $675.00 

DDC -8 
SINGLE 8" DISK CABINET 

Accepts one 8" disk drive (Shugart, Remex, 
PerSci, Siemens, etc.) Fan cooled, with data 
cable and AC line filter to eliminate EMI 
Operates from 100- 125VAC /200- 250VAC at 
50 -60Hz Disk drive NOT included 

DDC +8 $195.00 

TERMS OF SALE: Cash. checks. money orders, 
credit cards accepted. Also C.O.D. orders under 
$100.00. Minimum order S10.00. California resi- 
dents add 6% sales tax. Minimum shipping and 
handling charge $3.00. Prices subject to change 
without notice. International sales in American 
dollars only. 

VISA 



BITS & PIECES 
TRS -80 /APPLE 

MEMORY EXPANSION KITS 
4116's RAMS 

(jO from Leading Manufacturers P 

ó\o 
C (16Kx1 200ns) `s% 

8 for $2900 'Po( 
ADD 53.00 FOR PROGRAMMING JUMPERS 

FOR TRS.80 KEYBOARD 

4116's 100 pcs & UP $3.00 each 
1000 pcs & UP $2.75 each 

2114.3L 
4096 BIT (1024x4) 300ns 
LOW POWER STATIC RAM 

8/S30O0 

100 + 5300 

5257 -3L 
(TMS 4044) 

4096x1 300ns 
LOW POWER STATIC RAM 

ß/S5000 

100 pcs. + S415 

2732 
450ns 5 Volt only 

32 K EPROM 8x4K 

2716 
450ns 5 Volt only 

16 K EPROM 

$1195 each 

or 8/$680° 

2708 
450ns 8K 

EPROM 

$85° each 
or 8/$5400 

525.00 
8/5160.00 

and "D" SUB -MINIATURE 
CONNECTORS 

P = Plug, Male Type - S = Socket, Female Type - C = Cover, Hood 

PRICE 
10-24 

$ 1.90 

PART NO DESCRIPTION 

CND -DE9P 
CND -DEIS 
CNO -DEIC 
CHD -DA15P 
CND -01155 
CND-0115C 
CND -DB25P 
CHE -OB25S 
CND -0951212 
CND -P25H 
CND- DB51226 
CND -0C37P 
CND -DC37S 
CND -CC37C 
CNO -DD5OP 
CHD -D050S 
CND -0050C 
CND -020418 

CHU- RS2328F 

CND -5730360 

1-9 
9 PIN MALE S 2.10 

9 PIN FEMALE S 2.70 S 2.40 
9 PIN COVER S 1.50 S 1.25 

15 PIN MALE S 2.75 S 2.45 
15 PIN FEMALE S 3.95 S 3.60 
15 PIN COVER S 1.50 S 1.30 
25 PIN MALE S 3.50 S 3.25 

25 PIN FEMALE S 4.60 S 4.35 
1 PC. GREY HOOD S 1.60 S 1.45 
2 PC. GREY HOOD S 1.50 S 1.25 
2 PC. BLACK HOOD S 1.90 S 1.65 

37 PIN MALE S 5.80 S 5.10 
37 PIN FEMALE S 8.70 5 7.70 
37 PIN COVER S 1.80 S 1.55 
50 PIN MALE S 8.75 S 7.75 

50 PIN FEMALE $11.65 $10.25 
50 PIN COVER S 2.00 S 1.80 

HARDWARE SET 2 PR S 1.00 S .80 
RS232, DB25P, EIA 

CLASS 1 CABLE 8 CON. $19.95 $17.95 $15.95 
8 FT. CENT. 700 SERIES 

PRINTER CONNECTOR S 9.00 S 7.50 S 6.00 

21 pairs of nylon guides 
furnished for snap -in mounting 

on .25" multiples 

25-99 
S 1.70 
S 2.10 
S 1.10 
S 2.15 
S 3.20 
S 1.10 
S 3.00 
S 4.20 
S 1.30 
S 1.10 
S 1.45 
S 4.45 
S 6.70 
S 1.30 
S 6.70 
S B 90 

S 1.60 
S .70 

Shipping 

Wt. 

VCT- CCK100 $4980 10 Ms. 

RACH MOUNTABLE CAGE 
Especially designed to accommodate S100 
size Plugboards, Motorola Exorciser," and 
Micromodule' Plugboards. Cage has .081" 
thick anodized aluminum side walls. Will 
accommodate Plugboards 4.0" to 8.5" long 
and 10.0" to 11.5" wide by 1/16" thick. Cages 
assemble quickly. 

CENTRONICS" 737-1 
LETTER QUALITY DOT MATRIX 
PRINTER 

LIST $995 00 
SALE 

$725.00 
CEN737- 

./ .Shugart 
SA801 R 

SALE / 
S H U-SA801 R $41000 

2 OR 

MORE S395óó 
CYIM 

C1 .1lT,nnla 

tii io u 
1 

ur 

=NIPCalifornia Computer Systems LIST 5400.00 

CCS2422A SALE FLOPPY DISK CONTROLLER 
WITH CP /M VERSION 2.2 $375.00 

IEEE S -100 COMPATIBLE SINGLE /DOUBLE DENSITY 
51/2"I8" DISK DRIVES 

SINGLE /DOUBLE HEADED 
ASSEMBLED A 

TESTED 

CCS -2810 Z80 CPU 
214 MHZ CPU W /Serial I/O 

List Price SALE 
CCS -2810 AST $300 00 $275.00 

ç ç ç t S -10 
0 MOTHERB0 OARDS 

LIST 
PRICE 

$129.00 

$169.00 

$214.00 

G B T-153U 
G B T-153A 
GBT-154U 
GBT154A 
GBT 155U 
GBT-155A 

UNKIT 6 SLOT 
A & T 6 SLOT 
UNKIT 12 SLOT 
A A T 12 SLOT 
UNKIT 20 SLOT 
A A T 20 SLOT 

OUR 
PRICE 

S 89.00 
$119.00 
$129.00 
5149.00 
$174.00 
S189.00 

MODEM SALE 
$129.00 111IP 
THE STAR 
MODEM 
from LIVERMORE 
FEATURE 
FITS GTE HANDSETS! 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC CHAMBERS 
The exclusive triple seal of Livermore's new flat mounted 
cups locks the handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning. 
Designed to adapt to most common handsets used 
throughout the world, the STAR offers the utmost in flex- 
ibility and transmission reliability. 

Specifications: 
Data Rate: O to 300 baud 
Compatibility: Bell 103 and 113: CCITT 
Frequency Stability: 10.3 percent. Crystal controlled 
Receiver Sensitivity: -50 dBm ON, -53 dBm OFF 
Modulation: Frequency shift keyed (FSK) 
Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 
EIA Terminal Interface: Compatible with RS 232 
specifications 
Teletype Interface: 20 milliampere current loop 
Optional Interfaces: IEEE 488; TTL; TTY 43 
International (CCITT) frequencies available 
Switches: Originate /Off /Answer; Full Duplex /Test /Half 
Duplex 
Indicators: Transmit Data, Receive Data, Carrier 
Ready, Test 
Power: Supplied by 24 VAC /150 MA UL/CSA listed wall - 
mount transformer. Input 115 VAC, 2.5 watts. (A 220 
VAC, 50 Hz adaptor is available upon request.) 
Dimensions:10" x 4" x 2" 
Weight: 1.74 lbs. (3 lbs. shipping weight including AC 
adaptor.) 
Warranty: Two years on parts and labor, excluding the 
AC adaptor which carries the manufacturer's warranty 

Part No. Description 
LIV -STAR RS232, TTL Modem 
LIV- STAR2UM RS232. 20MA Current Loop 
LIV -STAR -V21 CCITT European Standard 
LIV -IEEE IEEE 488 Standard 
LIV -IEEE -V21 IEEE 488, CCITT Standard 

CABLES 
Part No. Description Price 
CND - RS2328F RS232 8Cond 8 ft $19.95 
LIV -121 IEEE to IEEE 2 Meter $59.95 
LIV -I2PET IEEE to Pet 2 Meter $59.95 

List SALE 
Price PRICE 
$199.00 $129.00 
$199.00 $129.00 
$229.00 $209.00 
$395.00 $249.00 
$465.00 $388.00 

PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH ;a 

PI I 

ISDEKA 4fl GOF-IBAR46 

LIST PRICE $7995 

SALE PRICE $3985 

GOLD S -100 CONNECTORS 
PRIORITY ONE distributes the TI S100 Card Edge 

Connectors at tremendous volume for prices 
others only wish they could duplicate. 

Part No. 

TI -S100 STG" 3.20 2.90 2.50 2.20 
WIRE WRAP PRICE 

1 -9 10 -24 25 -99 100 -249 

o 
SOLDER TAIL PRICE 

1 -9 10 -24 25 -99 100 -249 

Part No. 

TI-S100 WWG 4.00 3.75 3.50 3.25 Q 
Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax, 
Minimum order $15.00 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 sublect to 
change without notice. We will do our best to maintain prices thru April, 1981'. (213) 894-8171 
SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 

Sale Prices are for prepaid orders only. Credit card orders will be charged appropriate freight 

PRIORITY ONE ELECTRONICS 
16723 B ROSCOE BLVD. SEPULVEDA, CA. 91343 

ORDER TOLL FREE 1- 800 -423 -5633 ORDER TOLL FREE 1-800-423-5633 



 

S -100 HEAD UARTERS 

THE DUAL PROCESSOR BOARD 
IS HERE! 

GBT161 8085 CPU BOARD 
GBT1612 8085/8088 CPU BOARD 

8088 & 8085A CPU 
S -100 IEEE COMPATIBLE 
SWITCHABLE CPU'S 
5 MHZ OR 2 MHZ SWITCHABLE 
POWER ON JUMP TO ANY 256 BYTE BOUNDARY 
POWER ON JUMP CAN BE DISABLED 
CPU CAN JUMP ON POWER ON ONLY OR POWER 
ON AND RESET. 
24 BIT EXTENDED ADDRESSING 
IMSAI FRONT PANEL COMPATIBLE 
AVAILABLE WITH 8085A ONLY 

BOARD WITH 8085 ONLY 
List Price Our Price 

GBT161A Assembled & Tested $325.00 $305 00 

BOARD WITH 8085 & 8088 
GBT1612A Assembled & Tested $425.00 5399.00 

ENHANCED Z80 S -100 CPU 
BOARD 

GBT160 
Z80 CPU 

4 -6 MHz Z80 CPU 
IEEE S -100 Bus Compatible 
On Board Prom Sockets For Up To 8K Prom 
Power On Jump Start To Any 256Byte Boundary 
On Board Memory Manager For Direct Addressing For 
Up To 16 M -Bytes 
Fully Maskable Vectored Interrupts 
Wait State Generation For All Machine Cycles 
Bypassing Of All Supply Line To Suppress Transients 
All IC's Are Socketed 

GBT160U Unkit 
List Price Our Price 

S225.00 
GBT160A Assembled & Testd 5295,00 $280.00 

SPECTRUM 
S -100 COLOR GRAPHICS BOARD 

Uses the MC6847 LSI IC 

Uses 1372 color encoded /generator 
Alphanumeric /graphics in 8 colors 
Ultra dense 256 x 192 full graphics 
8K bytes. on -board low power RAM 

Orle full duplex parallel I/O port with attention, enable & 

strobe bits with power for running joysticks. keyboards. etc 
A parallel port for graphics mode control 
Board may be used as a 4MHz RAM for program storage 

LIST PRICE OUR PRICE 

C8T144U UNKIT 
GBTI44A A &T $399.00 

GBT20 SUBLOGIC UNIVERSAL GRAPHICS 
INTERPRETER SOFTWARE 

$299.00 
S349.00 

$35.00 

INTERFACER I 

Our I/O board gives.you inparalleled flexibility and operating 
convenience. We include such features as: 

2 independently addressable serial ports (dip switch selec- 
table addresses) 
Real LSI Hardware UARTs for minimum CPU housekeeping 
RS232C. current loop (20mA). & TTL signals on both ports 
Precision. crystal -controlled Baud rates up to 19.1 KBaud 
(Individually dip switch selectable) 
Transmit & receive interrupts on both channels, jumperable 
to any vectored interrupt line 
Industry standard RS232 level converters with five RS232 

handshaking lines per port 
Optically isolated current loop with provisions for both on- 

board & off -board current sources 
UART parameters. interrupt enables. & RS232 handshaking 
lines are software programmable with power -on hardware 
default to customer specified hard -wired settings for maxi- 
mum flexibility 
Port connectors mate directly to ribbon cable & DB25 con- 
nectors in standard pinouts 
RS232 lines will conform to either master or slave 
configurations 
Board gives full feature operation with both 2 & 4 MHz 

systems 
Low power consumption: 8V @450mA: 16V @ 150mA: -16V 
@ 70mA max. 
No software initialization required for board operation. 
although board parameters may be altered by software 

LIST PRICE OUR PRICE 

GBT133U UNKIT S199.00 
GBTI33A A &T S249.00 $219.00 

INTERFACER II 3PTS 
1 independently addressable serial poll 
RS232C: 20mA current loop, & TTL signals 
Precision crystal controlled Baud rate generator 
Up to 19.2K Baud 
Transmit and receive interrupts. jumperable to and vectored 
interrupt line 
Five RS232 handshaking lines 
Optically isolated current loop 
3 parallel I/O 
Utilizes LSTTL octal latches for latched I/O data with 24mA 
drive current 
Enable & strobe bits on each port (each with selectable 
polarity) 
Interrupts for each input port 
Separate 25 pin connector with power for each channel and a 

status port for interrupt mask & port status 

LIST PRICE OUR PRICE 

GOT 150U 

GBT150A 

UNKIT 
A&T $249.00 

SI99.00 
$219.00 

ECONOROM 2708 

Has provisions for wait states for 4MHz operations. Con- 
figured as lour 4K blocks -each independently addressa- 
ble and disabable. Power -on jump. Does NOT include 
2708s. Includes all support chips, sockets, regulators. 
heat sinks. etc. Sold in UNKIT form only. Shipping Weight 
2 lbs. 
GBT125U Unkit $85.00 

*NEW!* 
DISK 1 HIGH 

PERFORMANCE 
FLOPPY DISK 
CONTROLLER 

Finally, a floppy disk controller worthy of bearing the 
CompuPro name is now available for integration into 
your S -100 system. The DISK 1 floppy controller incor- 
porates numerous features that were previously 
unavailable on a DMA floppy disk controller board. DISK 
1 fully complies with the IEEE 696 bus standard, IN- 
CLUDING DMA ARBITRATION! 

Third generation INTEL 8272/NEC 765A LSI floppy 
disk controller. 
High speed cycle stealing DMA interface for pro- 
cessor Independent data transfer between system 
memory and flexible disk. 
Handles up to four 8 or 5.25 inch floppy disk drives. 
Single or double density I single or double sided 
capability. 
Supports IBM 3740 soft sectored formats. 
24 bit DMA addressing with data transfer across 
64K boundaries for data transfer throughout the 
16Mbyte memory map. 
I/O mapped interface allows contiguous system 
memory. (DISK 1 occupies no memory space) 
On board Phantom boot EPROM for automatic 
startup. 
On board serial port for initial system startup. 
Board compatible with MP /M, OASIS, CP /M -80 and 
CP /M -86. 
Board supplied with BIOS for CPIM -80 
CP /M -80 and CP /M -86 available for DISK 1. 
CPU speed independent data transfer for operation 
up to 10MhZ. 
Fully arbitrated DMA interface as per IEEE 696 for 
allowing multiple DMA devices without conflict. 
May be interrupt driven for multi -user environments. 
Up to 600K bytes per side (8 inch drive) for an on -line 
total of up to 4.8M bytes (4 drives - double sided 
-double density) 

LIST PRICE OUR PRICE 
GOT-1718A Disk 1 A&T $495.00 $445.00 

SYSTEM SUPPORT 1 

MULTIFUNCTION BOARD 
This multi -purpose S -100 board provides your com- 

puter with the most needed system support functions 
-at less cost than buying numerous single function 
boards. Includes sockets for 4K of extended address 
EPROM or RAM (2716 pinout), 1 socket with battery 
backup; crystal controlled monthlday /year /time clock 
with BCD outputs; optional high speed math processor 
(9511 or 9512); full RS -232 serial port; three 16 bit interval 
timers (cascade or use independently); two interrupt 
controllers service 15 levels of interrupts; power fail in- 
dicator with provision to switch CMOS memory to bat- 
tery backup; and comprehensive owner's manual with 
numerous software examples. Conforms fully to all 
IEEE 696/5-100 standards. 

Want to make your S -100 system more versatile? 
System Support 1 is the answer. 

GBT-1625 
GBT-1620 
GBT-9512 

unKit 
A &T 
Match Clip 

LIST PRICE 

$395 00 

OUR PRICE 
$295.00 
$360.00 
5195.00 

Static S -100 Memory 

32K ECONORAM XX 

32K Bank Select. IEEE S -100 compatible. Features one 
32K block that can be addressed on 4K boundaries. Com- 
patible with the IEEE proposed standard of 24 address 
lines as well as all currently used bank select configura- 
tions. Any or all of the eight 4K byte blocks may be disabled 
to create as many windows in memory to avoid any system 
memory conflicts. 

List Price Our Price 
$399.00 $329.00 
$539.00 $455.00 
$699.00 $569.00 

GBT164A16 16K RAM A & T 
GBT164A24 24K RAM A & T 
GBT164A32 32K RAM A & T 

PRIORITY ONE ELECTRONICS (2131 
16723 B ROSCOE BLVD. SEPULVEDA, CA. 91343 / 894 -D 

Terms: Visa. MC. BAC, Check, Money Order, U.S. Funds Only. CA residents add 6% sales tax. V 71 
Minimum order $15.00 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 
change without notice. We will do our best to maintain prices thru APRIL, 1981 
-SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 

-Sale Prices are for prepaid orders only. Credit card orders will be charged appropriate freight 

ORDER TOLL FREE 1- 800 -423 -5633 ORDER TOLL FREE 1- 800.423 -5633 
Circle 356 on inquiry card. 



IMAGINE THE STOI 
AN 8 INCH FLOPPI 

315K BYTES PER SIDE ON 5 1/4" OF COURSEZ Micropolis, 
the worlds largest manufacturer of high density 51/4" disk drives, 
has been doing it for years. And reliably at that. 

An ordinary 5 1/4 " floppy provides just 35 /tracks per side 
and stores only 70K bytes. This is not nearly enough for 
anything useful, so instead, Micropolis uses 77 tracks per side. 
Each track is then formatted with 16 sectors (hard) at 256 bytes 
per sector yielding an impressive 315K bytes per side. 

Micropolis drives have a larger capacity than many 8" disk 
drives, though it only occüpé the space of a 5 1/4" floppy. 
The 315K byte capacity is roughly 4 times the capacity of a 
standard 5 1/4" drive. This is what we call QUAD DENSITY. 

To achieve the high density capability, you may think 
Micropolis had to sacrifice speed or reliability. NOT SO! The 
track to track access time Is only 30ms with a high speed 
data transfer rate of 250,000 bits per second. 

By creating this high density format, Micropolis is able to 
keep your initial subsystem costs to a minimum. Your cost is 
less than $,002 per byte. Thais a BIG VALUE in a small 
package. 

MICROPOLIS disk subsystems are expandable to keep up 
with your ever increasing needs. Up to four drives /heads 
may be daisy -chained on one S-100 controller board. With 
all four drives /heads in operation, you have access to over 12 
MEGABYTES of on-line storage. 

WITH MICROPOLIS, complete means COMPLETE. Each sub- 
system comes complete with controller interface, cable, and 
software. The software includes the MDOS operating system, 
extended basic, assembler and editor. Everything you need 
to get "On Line" in one complete package. 

MICROPOLIS provides total integration which means they 
control everything from beginning to end. The result is a 
better drive for you, backed by a full 120 day factory 
guarantee. 

Anyone can cut pace by cutting out capacity or valuable 
features. But there's no long term advantage in it. Not for the 
user. Or the builder. 

MICROPOLIS takes a better approach, even though it's 
harder, using advanced design to provide more capability 
while also lowering cost. 

For example, most 5 1/4 -inch floppy disks cut costs by using 
a cheap, less accurate plastic cam or cam follower to posi- 
tion the read /write head. Most 8 -inch floppy disks use a better 
approach, with a rolled steel lead screw for this function. 

We go them one better and use an all -steel system, with a 
precision -ground steel lead screw and steel follower. It costs 
more but gives us greater storage capacity with lower cost 
per thousand bytes. Not so incidentally, our steel construction 
(compared to plastic) significantly increases reliability, too. 
There's even a built -in File Protect feature that prevents ac- 
cidental loss of valuable data. (A file protected diskette can- 
not be written on.) 

Heat can cause numerous read and write errors that can 
become hazardous to your data. The major heat producing 
power supply components are mounted to a large heat sink, 
external to the cabinet, by the power switch and fuse 
(located at the rear of the cabinet). This design is to assure 
that the drive components are kept as cool as possible to 
assure reliable data recovery. 

MICROPOLIS has a reputation for getting along with most 
everybody. Compatability is not a problem with 
MICROPOLIS. Their disk drives and/or subsystems can be 
easily integrated into systems such as Polymorphic, 
Cromemco, CCS, Ithica Intersystems, Godbout, Northstar, Jade 
Big Z, QT SBC 2/4, and many others. Many OEM manufac- 
turers rely on MICROPOLIS to get the job done efficiently. 
Companies like Commodore, Exidy, Harris, and Vector 
Graphics to name just a few. Years from now, you can look 
back with a secure feeling knowing you made the best 
choice MICROPOLIS. 



AGE CAPACITY OF 
IN 5 1/4" FORMAT 

THIS NOT THIS 

Because of our incredible purchasing power, PRIORITY ONE 
ELEC;1720NICS is able to buy MICROPOLIS disk drives by the 
thousands and receive special pricing. That special pricing 
we receive is passed on to you in the form of tremendously 
discounted prices. Now all that remains is for you to take ad- 
vantage of this truly incredible buy. 

SALE 
MODEL DESCRIPTION LIST PRICE 

S -100 SUB -SYSTEMS 
MCP -1053.4 1.2 MB 2 HEAD DUAL $2605.00 $1395.00 
MCP -1053 -2 630 KB DUAL $1895.00 $995.00 
MCP1043.2 315 KB SINGLE $1145.00 $695.00 
MCP -1041 -2 315 KB SINGLE, NO PS $1045.00 $639.00 
MCP-1042-1 143 KB SINGLE $795.00 $625.00 
MCP -1041.1 143 KB SINGLE, NO PS $695.00 $595.00 

COMPLETE W/S-100 CONTROLLER, CABLES, 
MANUALS AND MICROPOLIS MDOS AND BASIC 

ADD -ON DRIVES 
MCP -1033 -2 630 KB DUAL $1395.00 $895.00 
MCP -1023.2 315 KB SINGLE $645.00 $495.00 
MCP -1021.2 315 KB SINGLE, NO PS $545.00 $475.00 
MCP -1022.1 143 KB SINGLE $545.00 $375.00 
MCP -1021 -1 143 KB SINGLE, NO PS $445.00 $360.00 

REQUIRES ACCESSORY ADD -ON CABLES 

GOOD NEWS FOR TRS -8O* OWNERS 
We now have a complete line of TRS -80" Model 1 compati- 

ble MICROPOLIS add on drives in matching colors. These 
drives simply plug into the expansion interface via a disc 
data cable. 

197K BYTES PER SIDE FOR YOUR TRS -80 ", that's easy! Just 
order a 77 track add on drive and the New DOS -80 operating 
system. Among the many features of New DOS -80, is its ability 
to control any mix of 35, 40, or 77 track drives on the same 
cable. 

TRS -80® DISK DRIVES 
MCP -1027.1 35 TRACK SINGLE $545.00 $279.00 

MCP -1037.1 35 TRACK DUAL $1195.00 $695.00 
MCP -1027.2 77 TRACK SINGLE $645.00 $439.00 
MCP -1037 -2 77 TRACK DUAL $1395.00 $795.00 

ACCESSORIES 
APP 395M NEW DOS /80 TRS -80' 

35 thru 77 SUPPLIED ON 
TRACK OPERATING 35 TRACK 77 TRACK 
SYSTEM $149.00 $159.00 

PRI -34CEEE -2 Two Drive Data Cable $29.95 
PR1- 34CEEE -4 Four Drive Data Cable $39.95 

GOOD THRU APRIL 1981 

THIS COULD BE THE START OF SOMETHING SMALL. 
SEE US AT THE WEST COAST COMPUTER FAIR 

AND PICK UP YOUR DRIVES. 

= i 1- 800. 423.5633 PRIORITY ONE ELECTRONICS (213) 894-8171 
16723 B ROSCOE BLVD. SEPULVEDA, CA. 91343 

Terms: Visa, MC, BAC, Check, Money Order, U.S. Funds Only CA residents add 6% sales tax, Minimum order $15.00 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 change 
without notice. We will do our best to maintain prices thru April 1981. 
SOCKET and CONNECTOR prices based on GOLD, not exceeding $700 per oz. 

Sale Prices are for prepaid orders only. Credit card orders will be charged appropriate freight 
-TRS -80 is a registered trademark of Tandy Corp. 

Circle 357 on Inquiry card. 



Best Prices and Delivery! 
SUPER BRAIN by Intertt-t: 

i 
Selt-contained computer with duat disks and 
two RS232C ports. Complete with CP'M' 2.2 
and BASIC. 2685 $ 32K Double Density, List $2995. C.V J 
64K Double Density, List $3345 $2883 
64K Upgraded to Quad Density wl Special 
MiniMicroMart Warranty .... SPECIAL $3395 

.:: ERIVIINALS 
NEW EMULATOR (Intertec), List $895 $ 749 

NEW INTERTUBE IIIList $895 ONLY S 749 
SOROC 120, List $995 SPECIAL $ 729 

1Q140, List $1495 SPECIAL $1149 
PERKIN -ELMER 550, List $997 $ 799 
with anti -glare screen, $1027 $ 829 

HAZELTINE 1410, List $900 $ 749 
1420 $ 849 
1500, List $1225 $ 879 
1510, List $1395 $1089 
1520, List $1650 $1389 

LEAR SIEGLER ADM3A, Assembled $ 849 
TELEVIDEO 912C, List $950 $ 789 

920C. List $1030 $ 849 
950C, List $1195 NEW $1039 

ANADEX DP -8000 S 849 
DP -9500, List $1650 $1399 

DP -9501, List $1650 $1399 
PAPER TIGER IDS -445, List $995 $ 695 

w /graphics op., incl. buffer, $1195 .. $ 789 
PAPER TIGER IDS -460, List 1149 
PAPER TIGER IDS-460G List 1199 
NEW IDS PAPERTIGER 460 . List 1295 $1149 
NEW IDS PAPERTIGER 460G List $1394 $1199 
NEC Spinwriters Call for Price 
TELETYPE 43 KSR $1087 
CENTRONICS 

730 -1 parallel interface .. NEW LOW $ 649 
737 parallel interface . SUPER VALUE $ 829 
779 w /Tractor, List $1350 $1049 
703 w /Tractor, VFU, List $2975 $1695 
704 w /Tractor, VFU, List $2350 $1595 

TI 810 Basic, List $1895 $1695 
810 /serial Et Centronics -style 

parallel interface, List $1940 $1735 
810 w 'full ASCII (U 'LC), Vertical 

Forms Control, Compressed Print $1895 
TI 820 KSR, List $2165 $1895 
TI 745 w /full ASCII, List $1695 $1399 
COMPRINT 912 w /parallel interface S 559 

912 w 'serial interface, List $699 S 589 
AXIOM IMP I S 699 
MICROTEK, List $750 S 675 
OKIDATA Microline 80, List $949 S 599 
Tractor Feed Option $109 
RS232 Serial Interface S 99 

NORTH STAR HORIZON° 

HORIZON 1 ASSEMBLED & TESTED 
32K, Double Density, List $2695 $2279 
32K, Quad Density, List $2995 $2539 

CPU BOARDS 
(assembled unless notes) 

NORTH STAR Z804 IZPB -A'AI, $299 $254 
CROMEMCO 4 MHz IZPU -VV), List $395 $335 

4 MHz ISCC -W), List $450 $382 
INTERSYSTEMS (formerly Ithaca Audio( 
new Series II Z -80, 4 MHz. List $395 $349 

HORIZON 2 ASSEMBLED & TESTED $5M CBI 8080 A &T List $252 $214 
32K, Double Density, List $3095 $2619 CB1 A Kit, List $183 $156 
32K, Quad Density, List $3595 $3049 CB2 Z -80, A &T, List $344 $289 
48K, Double Density, List $3590 $3039 CB2 Kit, List $60 .. $221 
48K, Quad Density, List $4090 $3469 DELTA Z -80, with I /C' $289 
64K, Double Density, List $3830 $3239 SD SBC -100, List 413 $349 
64K, Quad Density, List $4330 $3669 SBC -100 Kit, List $341 $289 

SBC -200, List $471 $399 
SBC -200 Kit, List $373 $317 

FLOPPY DISK SYSTEMS 
NORTH STAR MDS -A 
Assembled, List $899 SPECIAL $ 719 

MORROW THINKER TOYS' Discus 2D, 
List $1199 OUR PRICE S 998 
Discus 2D, dual- drive, List $1994 $1694 
Discus 2 + 2, A &T, List $1549 51319 
Dual Discus 2 + 2, A &T, List $2748 $2335 

Now includes CP /M' 2.2 

Prom Programer= 

SSM PB1 Kit List $125 
SSM PB1 A &T List $190 
SD Computer Prom 100 Kit $236 
SD Computer Prom 100A &T List $311 

5106 
$161 
$201 
$264 

NORTH STAR, DD, 
Assembled, List $499 $399 

MORROW Disk Jockey 1, A &T ($2131 $189 
Disk Jockey 2D, A &T, List $479 $429 

SD Versafloppy 1, Kit, List $284 $239 
Versafloppy II, DD Kit, List $413 $349 
Versafloppy II, DD, A &T, List $507 $429 

DELTA double density A &T ($385) $345 
CONDUCTOR, double density AEtT $269 
INTERSYSTEMS FDC -2, A &T, $495 $439 
MICROMATION Doubler, DD, A &T $429 
TARBELL Floppy Disk Interface Kit $199 

double density, A &T, List $495 $444 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete w /microprocessor controller and 
power supply. Factory built. User installs 
solenoid assembly or it can be done at Escon 
factory at nominal cost. 
Parallel (TRS -80, Sorcerer etc.), $575 $514 

RS232 Standard Serial, List $599 534 
IEEE -488 (for PET), List $660 584 
TRS -80 Cable 25 

CALIFORNIA COMPUTER SYSTEMS 
Z80 CPU BOARDS List $299 $269 
DISK CONTROLLER 2422 List $399 $359 
16K Static, A &T, List $349.95 5259 
32K STATIC List $710 $599 
64K DYNAMIC BOARD List $699 $589 

MEMORY BOARDS 

132K SD ExpandoRAM Kit 

CALL FOR PRICES I 

NORTH STAR 16K Dynamic RAM Board, 
AEtT (RAM- 16 -A /A), List $499 $42( 
32K A &T (RAM- 32/A), List $739 $62( 

CROMEMCO 16KZ -W, List $495 $419 

64KZ -W, List $1795 $1269 

MEASUREMENT SYSTEMS & CONTROLS 
(Guaranteed performance, incl. labor /parts 1 yr 

DM6400 64K Board w /all 64K, $795 ... $655 
DM4800 with 48K, List $695 $65( 
DM3200 with 32K, List $595 S50 
DM66400 64K Board w /all 64K $85f 
DMB4800 with 48K $789 

MORROW SuperRAM - all static, all A &T 
16K, 4 MHz or 2 MHz, List $349 $299 
32K, 4 MHz, List $699 $629 
16K Memory Master, List $399 $339 
24K Memory Master, List $549 $465 

INTERSYSTEMS (formerly Ithaca Audio( 
8K Static 2 MHz, AEtT, List $165 $149 
8K Static 4 MHz, A &T, List $195 $176 
16K Static 2 MHz, AEtT, List $475 $427 
16K Static 4 MHz, A &T, List $495 $445 
64K Dynamic, List $995 $895 

CALIFORNIA COMPUTER 
16K Static, A &T, List $349.95 $259 

I/O Mapped 
SD COMPUTER VDB -8024, kit, List $437 .365 

Assembled, List $556 $465 

XITEX SCT -100K, Kit ONLY $169.95 
SCT-100A Assembled $189.95 

SSM VB2 I/O, Kit, List $199 .. ......$169 
Assembled & Tested, List $269 $229 

Memory Mapped 
SSM VB1C, 16x64, Kit, List $179 
Assembled Et Tested, List $242 

SSM VB3, 80- Char.,4MHz, Kit. List$425 $359 
4 MHz, A &T, List $499 ...... $424 

INTERSYSTEMS, ltizb4, MIT, List Slbb $149 

'Subject to change. 

$152 
$206 

NEW CROMEMCO 
16FDC DOUBLE DENSITY 

DISK CONTROLLER 
List $595 OUR PRICE S505 

SHIPPING AND INSURANCE' Add $2.50 for boards. S6 for Selectnc Converter or floppy Disk Drives. 47.50 for Floppy Disk Systems, S15 for Horizon. SHIPPED FREIGHT COLLECT. SuperBram, Centromi 
and T.I. printers Contact is for shipping information on other terminals and printers. 

Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit card orders. C.O.D.'s, etc. Prices are subject to change and offers subject to withdrawal without notic 

1618 James Street, Syracuse NY 13203 (315) 422 -4467 TWX 710 -541 -0431 



If North Star or Cromemco offer it 
WE HAVE IT!! 

immediate Delivery at DiscountPrices 
NORTH STAR Horizon 2 

32K Double Density 
Assembled and Tested 
List $3095 

$2619 

ASSEMBLED 
HORIZON 1, DD 52279 32K, QD, List $2995 2539 

HORIZON 2, 32K, DD . 52619 48K, OD, List $4090 3469 
32K, QD, List $3595 3049 64K, DD, List 53830 3239 
48K, DD, List $3590. 3039 64K, QD, List $4330 3669 

NORTH STAR APPLICATIONS SOFTWARE 
(Excluswe for use with North Star Disk Systems - specify Double 
or Quad Density) 
NORTHWORD, List $399 5339 
MAILMANAGER, List $299 249 
INFOMANAGER, List $499 419 
GENERALLEDGER, List $999 799 
ACCOUNTSRECEIVABLE, List $599 499 
ACCOUNTSPAYABLE, List $599 499 

NORTH STAR HARD DISK HD -18 
18 megabytes, plugs into parallel port of North Star 
Horizon. Utilizes tried -and -proven 14" Century Data 
Marksman. List $4999. 

OUR PRICE $4199 

NORTH STAR MDS -A Double (or Quad) 
Density Disk System, Kit, List $799. OUR PRICE $669 
Assembled and Tested, List $899 SPECIAL $719 

NORTH STAR MEMORY BOARDS 
16K Dynamic RAM (RAM-16-A/ Al, Assembled, List $499 $420 
32K (RAM- 32'A1, Assembled, List $739 5620 

INTRODUCTORY SPECIALS ON ... 
PREMIUM QUALITY BASF DISKS 

CERTIFIED FOR QUAD SYSTEMS Box of ien) 

5'4- DOUBLE DENSITY DOUBLE SIDED u sí$57.50 ... $38.95 

8" DOUBLE DENSITY DOUBLE SIDED osr$75.00 .... $47.49 

Shipping 22.50 - Free Shipping In Multiple 01 Two Box 

NEW System 3 
by CROMEMCO 

- Now with Dual 
Double Sided 

Double Density 
(over 2 megabytes 

of Storage) 
64K of RAM 

List $7995 

LIMITED TIME $6395 

ii 

CROMEMCO SYSTEM 2 - Now double Density 
with Double Sided Drives, Quad Capacity mini 
floppy disc drives. List $4695 Only $3899 

CROMEMCO Z-2H Full 11- megabyte Hard Disk 
system. Fast Z -80A 

4 MHz processor, 
two floppy disk 

drives, 64K RAM 
memory, RS232 

special interface, 
printer interface, 

and extensive 
software available. 

List $9995 

Z-2H 
CimrvrnrlíprnrL. 

OUR PRICE $8489 

NEW DOUBLE DENSITY CONTROLLER BOARD 

From Cromemco 
With built -in diagnostics - 16 FDC Controller 

List $595 OUR PRICE $505 

1.2 COMPUTER SYSTEM List $995 $845 
SINGLE CARO COMPUTER - SCC -W 4 MHz. List $450 $382 
NEW COLOR GRAPHICS INTERFACE - SOI List $595 OUR PRICE $505 

CROMEMCO HOD - 11/22-megabyte Hard Disk for use with existing 
systems. DMA controller. Transfer rate of 5.6 megabytes /second. 
HDD -1I. List $6995 OUR PRICE ONLY $5939 
HDO.22. List $11.995 $10.189 

SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect. 
Advertised prices are for prepaid orders. Credit card and C.O.D. 2o%o higher. Deposit may be required on C.O.D. All prices subject to change and offers 
subject to withdrawal without notice. 

- WRITE FOR FREE CATALOG - 

MinïMicroMart, 
master charge 

Inc. nc. 
1618 James Street, Syracuse, NY 13203 (315) 422 -4467 

Circle 358 on inquiry card. 

TWX 710-541-0431 



Computers,Disk Systems 
data 
systems 

Z89 -FA 
List $2895 

OUR PRICE $2395 
Z -89GA 
List $2595 $2149 

A -87 Two Drive 
Minifloppy System List $1195 $989 

Z -47DA $3695 
8" Two Megabyte List $3695 $3059 

INTERSYSTEMS 
formerly ITHACA AUDIO 

The new Series II CPU Board features a 4 MHz 
Z -80A CPU and a full- feature front panel. 20- 
slot actively terminated motherboard, with 25 
amp power supply 150/60 Hz operation, incl. 
68 cfm fan). DPS -1. List $1795 

$1495 
COMPLETE SYSTEM with InterSystem 64K 
RAM, I/O Board w /priority interrupt and 
double density disk controller board. Full 1 -year 
warranty, List $3595 $2995 

NEW! CROMEMCO 
SYSTEM ZERO 

List $995 OUR PRICE $849 

NEW! CROMEMCO SYSTEM ZERO /D 
A complete 64K Computer with Double 
Density Disk Controller List $2995 

OUR PRICE$2545 
Companion Disk drive for above - 
Quad Density - Totàl of 780 Kilobytes of 
storage on the two drives. List $1295 

OUR PRICE $1099 
Only $3644 for a complete 64K Disk System 

SUPERBRAIN 
By INTERTEC 

64K Double or Quad Density units available. Uses 
two Z -80 CPU's. Commercial -type terminal with 
12" monitor. Dual double density minifloppies. 
Over 350 kilobytes of storage (twice that with quad 
density drives). Two serial RS232 ports, I/O ports 
standard. Expandable with optional S -100 S -100 
interface. Comes with CP /MTM 2.2 operating sys- 
tem. MiniMicroMart can supply a wide range of 
CP /M development and application software. 

w /64K Double Density, List $3495 $2869 
w /64K Quad Density, List $3995 $3395 

HEWLETT CA PA KARD HP-41CV 

HP -41 System 1-$399. 
(The HP -41CV and HP 82104A 
Card Reader) List $ 495. 
HP -41 System II- $ 679. 
(The HP -41CV and HP 82104A 
Card Reader, HP 82143A 
Printer /Plotter) List $ 840. 

HEWLETT -PACKARD 
HP-85A Computer 

Desk -Top 

List 

$3250 _ $2749 

MORROW 
THINKER TOYS, 

DISCUS M26TM 
26 megabytes of 
formatted storage 
List $4,995 $4,199 

THINKER TOYS® 
DISK SYSTEMS 

Now includes CP /M' 2.2 

Discus 2D, List $1199 $1019 
Discus 2D, dual- drive, List $1994 $1694 

Discus 2 +2, Assem., List $1549 $1319 

Dual Discus 2 + 2, Assem., $2748 $2335 

All Morrow systems now include CP/M' 2 2 

MORROW 
Discus 2D's 

IN STOCK 

NEW! CROMIX 
FROM CROMEMCO 

A New UNIX Like 
Disk Operating System, 

With true multi -user, 
multi- tasking capabilities 

List $295 OUR PRICE $249 

NEW! DOUBLE DENSITY 
CONTROLLER BOARD 

FROM CROMEMCO 
With built -in diagnostics 

16 FDC Controller, List $595 OUR PRICE8505 

RADIO 
SHACK 
TRS -80TM 

WWUWUWWUUiuuu ¡ 
10% OFF! 



Terminals and Printers 
Intertec 

EMULATOR 
Software compatible with a Soroc IQ -120, 
Hazeltine 1500, ADM -3A or DEC VT -52. Fea- 
tures block mode transmission and printer port; 
12" anti -glare screen; 18 -key numeric keypad; 
full cursor control. List $895 

OUR PRICE $749 

NEW INTERTUBE III 
List $995 ONLY $749 

12" display, 24 x 80 format, 18 -key numeric 
keypad, 128 upper /lower case ASCII charac- 
ters. Reverse video, blinking, complete cursor 
addressing and control. Special user -defined 
control function keys, protected and unpro- 
tected fields. Line insert /delete and character 
insert /delete editing, eleven special line draw- 
ing symbols. 

TELEVIDEO TVI -912C 

HAZELTINE 
1500 

ONLY 

$879 

PAPER TIGER i 
1410 w /numeric keypad, List $900... $749 
1420 w /lower case and numeric pad 849 
1510, List $1395 1089 

1389 1520, List $1650 .. 

SOROC 
IQ-120 
List $995 

SPECIAL 

i$729 

I0 -140 List $1495 
SPECIAL $1149 

CENTRONICS 
PRINTERS 

NEW 730, parallel, friction, tractor .. 

NEW 737 parallel, friction, tractor . 

779 -2 w /tractor (same as TRS -80 Line 
Printer I), List $1350 

702 120 cps, bi- direct., tractor, VFU . . 

703 185 cps, bi- direct., tractor, VFU . . 

704 RS232 serial version of 703, $2350 

$679 
$849 

1049 
1995 
2395 

$1995 

NEC SPINWRITERTM 

Upper and lower case, 15 baud rates: 75 to 
19,000 baud, dual intensity, 24 x BO character 
display, 12 x 10 resolution. Numeric pad. Pro- 
grammable reversible video, auxiliary port, 
self-test mode, protect mode, block mode, 
tabbing, addressable cursor. Microprocessor 
controlled, programmable underline, line and 
character insert /delete. "C" version features 
typewriter -style keyboard. List $950 

OUR PRICE $789 
920C (with 11 function keys, 6 edit keys and 
2 transmission mode keys, List $1030 

ONLY $849 

Terminal /Keyboard as well as 
RO Printer Only models available. 

CALL FOR PRICES! 

IDS 455 Paper Tiger, List $995 . $895 
w /graphics option, incl. buffer, $1194 .. $989 
TRS -80 cable 45 

NEW IDS 460 

QUALITY PRINTING AT MATRIX 

SPEED -LOGIC SEEKING 

PROPORTIONAL SPACING 

w /auto text justification 

NEW IDS PAPERTIGER 460List $1295 . $1099 

NEW IDS PAPERTIGER 460G List $1394 $1149 

TI-810 

TI -810 Basic Unit, $1895. ONLY $1595 
TI -810 w /full ASCII (Lower case), vertical 

forms control, and compressed print . $1795 
TI -745 Complete printing terminal 
with acoustic coupler, List $1695 .... $1399 

ANADEX 
DP9500 I DP9501 PRINTERS 

DP -9500. List $1650 $1349 

DP -9501. List $1650 $1349 

ANADEX 80 -Col. Dot Matrix $849 

OKIDATA 
Microline 80 ONLY $599 
Tractor Feed Option $109 
Serial interface $ 99 

AXIOM IMP I $699 

COMPRINT 912 w /parallel interf . $559 
912 w /serial interface, List $699 $589 

MICROTEK, List $750 $675 

Above prices reflect a 2% cash discount (order prepaid prior to shipment). Add 2% to prices for credit 
card orders, C.O.D.'s, etc. Prices are f.o.b. shipping point. Prices are subject to change and offers 
subject to withdrawal without notice. WRITE FOR FREE CATALOG. 

MiniMicroMart, Inc. 
1618 James Street, Syracuse NY 13203 (3151422 -4467 TWX 710- 541 -0431 

Circle 359 on Inquiry card. 



Unclassified Ads 
UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have 

equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 

considered for publication, an advertisement must be clearly noncommercial, typed double 

spaced on plain white paper, contain 75 'words or less, and include complete name and 

address information. 
These notices are free of charge and will be printed one time only on a space available 

basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 

can engage in no correspondence on these and your confirmation of placement is ap- 

pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 

FOR SALE: Apple Pascal language system. Never used, 
still in original packing with factory warranty for $400. M 

Antonovich, Box 6020, Wyomissing PA 19610. 

FOR SALE: Moving, must sell; complete Texas In- 

struments 9900 minicomputer. Processor board with 
operating system in prom, 2 K cache programmable 
memory, 9900 processor, and IlO interface. Memory 
board with 32 K bytes of programmable memory and 
complete buffering. Cassette interface and 9600 bps 
digital cassette playerlrecorder. Complete system soft- 
ware: Assembler, Linking Loader, Text Editor, Super 
BASIC, and lots of games. All contained in a fan -cooled 
chassis. Total price for entire hardware /software com- 
puter system is $1800. Bernard H Penney, 31 Wheeler Dr, 
Peekskill NY 10566, (914) 945 -1044 day /(914) 528 -1612 
night. 

FOR SALE OR TRADE: Kenwood amateur radio equip- 
ment: TS520S transceiver, frequency readout, AT200 
tuner, 6- and 2 -meter transverters, and variable frequen- 
cy oscillator. All service manuals and cables included. 
Will sell or trade for Heath H -89 or H -8 computer system. 
Edward H Hill Sr, 3046 Stuart St, Indianapolis IN 46218, 
(317) 545 -8886. 

FOR SALE: PDP -11. DEC PDP -11105 processor boards 
with 4 K core memory, 16 to 64 K programmable mem- 
ory, and parity controller. All working. Also, TI Silent 743 
(new) with full ASCII keyboard. Sell all, separately, or 
trade for line printer or what have you. Make offer. Jack 
Kreska, 1429 Warwick St, Garland TX 75042, (214) 
495.2680. 

FOR SALE: Microcomputer magazine collections. BYTE 
10/76 )#14) to 12/80 (51 issues) for $50. Kilobaud 
Microcomputing 1(77 (#11 to 12/80 (all 48 issues published) 
for $70. Interlace Age 7176 l#81 to 8180 (48 issues plus 
several original SCCS journals) for $35. All plus book 
rate postage. John Cameron, POB 1517, Palo Alto CA 
94301, (415) 327.0341. 

HELP: I need any information at all about a Compucord 
1210 digital cassette tape transport made by Compu- 
cord Inc of Waltham, Massachusetts. The company no 
longer exists, at least In Waltham. Any information 
regarding this device, the manufacturer, or any source 
of documentation is eagerly sought. I will be happy to 
pay for copying, or copy and return all material by return 
mail. Fred Goldberg, 29 Clearview Rd, E Brunswick NJ 
08816, (201) 257 -8753. 

MUST SELL: One slightly used Cray-1 -too big for my 
apartment. Hardware Included: light -dimmer Interface, 
toaster Interface, one homebrew 64-bit parallel I/O port 
with Nixie -tube Indicators, coat hangers, extra buffing 
powder for instruction buffers, one box of bootstraps. 
Software included: CAL assembler on thirteen cassette 
tapes in Kansas City format, Morse -code trainer, tictac 
toe game, 8080 emulator. Price is negotiable. A Prilfül, 
P08 463, Peanutbutter NH 03458. 

FOR SALE: TI -59, PC -100A (in perfect working condi- 
tion), three modules (Master, Statistics, Mathematics 
and Utilities), eight specialty packettes (Engineering, 
Science, Securities, Marketing, etc), 20 -roll paper for PC- 

100A, and many finance utility programs. If brand new, 
you would pay $640. Now all can be yours if you send a . 

cashier's check for $460. C M Chen, 120 Columbus PI, 

Stamford CT 06907, (203) 322 -7857. 

WANTED: MMD -1 microprocessor trainer in operating 
condition. Please state asking price in first offer. D C 
Shoemaker, 2000 A Foxridge, Blacksburg VA 24060, (703) 
552 -5764. 

FOR SALE: 48 K Apple II plus complete with two pad- 
dles, some programs, and cassette recorder with inter- 
face jack. Only three months old and in great condition. 
$1300. Eric Podell, 14949 Wellwood Rd, Silver Spring MD 
20904. 

FOR SALE: Sold system, must sell software at super 
reduced prices. Dozens of CP /M, languages, business 
s/w (G /L, A /R, A /P, etc). Send SASE for complete list and 
prices. Dee B Moser, Box 638, Great Bend KS 67530. 

WANTED: June 1977 and October 1980 issues of BYTE. 
Will pay cash or trade March 1978, July 1980, August 
1980, September 1980 issues. Also, I have for sale a God - 
bout 8 K S -100 4 MHz programmable memory board, 
assembled and working; $50. Thomas Kryst, 5242 E 24th 
St Apt D, Anchorage AK 99504. 

HICKOK DIGITAL MULTIMETERS 

Model 

OMM -?+ Modee' LX304 

+Vari -Pilch $210 LX303 
$7950 

+Logi -Trax 

MX -333 $6950 

VIZ Tech DMM 31/2- 

Digit LCD Readout 
Model WD 747 $7995 

lalm5a 

Beckman DIGITAL MULTIMETERS 

Model TECH 300 $10995 
Model TECH 310 $14000 
Model TECH 330 $1 9995 

$71(PNECISION 15 MHz Miniscope 
Rise time 11.7 nS or 

less Built -in signal 
delay line Flat 
response 

Model 
1420 

Dual Trace Autoranging 

5" 30 MHz 
DMM 

Triggered ' 

Scope 
Model 14798 

Digital 
Pulsar Probe Model DP 100 

50 MHz 
Pulsar Probe Model DP -50 

î4thmori DIGITAL MULTIMETERS 
Model 462 Model 463 

$19999 $16995) 

Magnifier 
Lamp 

dll, I I(IIIYI_P7; I 

260 Meter 
Model 260 -7 

$9Complete with nickel- 
cadmium batteries. AC 
charger /adapter. test 
leads 

..+ó..: 
3á35.i 

Prraslon ground and pntsncd 
magnification lens 

Model LFM -1A $65. 

B s R 
Remote Control for 
Lights & Appliances 

5511fÓ iNlJ 
"2. p01N _: 

PK 400 
4 Pc Standard Starter Nit One I u standard CUMINnd $7499 
Console Two 121 Lamp Modules One 111 Applonce Mod.!. 

PK500,c 
çómmealnö Cosme 

Starter NB tone ill Deluxe $9995 
One 111 Hand Held Pemote 

und Two 121 tamp Modules One 111 Appl once Um! 

LM501 Lamp Module 013.95 
AM5O1 Appianon Module S13.95 Th P. Timer srn95 
W5701 Wall swoon Module 

WS711 Wall switch Module 
man independent 00.511 Model 
none, buttons 915.95 TC201 

FIDELITY 

Chess Challenger 
$7995 

Model 
BBC 

Sensory Chess 
7 Challenger$110. 

Voice Sensory 
Challenger 

$24995 

Casio Calculator - 
Calendar Watch 
Model C -80 

$4250 

- 

WAHL 
Cordless 
Soldering 
Iron 
$2995 

77temstae -Slat 
Circuit Tester 
Finds faulty components 
quickly and easily 

Model $2995 Model 

=0= 31/2 -Digit 0.1% Digital 
Capacitance Meter II=: Model 3001 $23375 

Function Generator 1 

Model 2001 $15795 

Proto Boards 

Model 
PB -104 
Fully assembled 

$5995 

Logic Monitor 
Automatically 

, 

displays static and 
dynamic logic 
Works with OIL, Model LM -1 
HTL. TTL, and 
CMOS 

Touch/Test 20 Multimeter 
A portable 
bench -type 
meter 

15 MHz Dual 
Trace Triggered 
Miniscope 
Model MS -215 

30 MHz Dual Trace Triggered 
Miniscope Model MS -230 

XERIMISI 
SEND FOR FREE 180 PAGE CATALOG. 

Miniature 
High Fidelity 
3 -Way Stereo 
Speakers 
$5995 

MURAPHONE 
Cordless 
Telephone 
System 

350e1 
$110. 

Model 
HF -9 

In -Dash Car Stereos 
8 -Track AM /FM $5250 
Model JCS 420 . 
Cassette AM /FM $5750 
Model JCS 505 

Digital Cassette AM /FM $8995 
With Clock Model JCS 607 

Graphic Equalizer 
.. 

Model GE 5000 $3995 1''`,94.30, 

6x9 3 -Way $1295 ea. 
Speakers 20 oz magnet 

Model BP2000-69 TRD 

Weller' Soldering 
WTCPN Controlled Station 
Output Soldering 

M zóó0 
Station "' $10950 
Model WTCPN 

$5750 

Service 
Master 
Tool Kit 
$4995 

Model Model 99 -SM 

414 April 1981 © BYTE Publications Inc 

FORDHAM 
855 Conklin St. Farmingdale. N.Y. 11735 

Matter Charge 
BankAmerlcard 
VISA COD 
Money Order 
Check 

N Y Stale res,denl d ad 
pprew,alc sales lax 

FRÉÉ (800) 645 -9518 
in N.Y. State call (516) 752 -0050 

ADD FOR SNIPPING ANO INSURANCE 

!al 230.00. 0 3.50 
1251.00 le 500.00. 5.00 

501.00 le 750.00 1.50 
751.0010 1000.00 1000 

Cí000.0O 
17.50 

00%ado 

Circle 289 on inquiry card. 



FOR SALE: Speak & Spell with Speak- 2 -Me -2 installed by 
Percom Data. 230 -word vocabulary plus program to form 
words from parts of vocabulary words. Complete with 
modified printer interface cable, user's manual, and 
driver programs. Set up for TRS -80 Level II with 16 K. In- 
structions for other computers. Worth $200, sell for 
$150. Joseph Wear, Rt 1 Box 83A, New Egypt NJ 08533, 
(609) 758 -7193. 

FOR SALE: Okidata Model CP -110 friction -feed line 
printer, with RS -232 serial interface and uppercase/ 
lowercase character set. Prints 80 columns bidirectional 
at 110 cps. Uses 81/2-inch roll paper. Excellent condition. 
Cost $1349, asking $650. Virgilio DeCarvalho, Columbia - 
Princeton Electronic Music Center, 632 W 125th St, 
Room 318, New York NY 10027, (212) 280 -3050. 

FOR SALE: H -8, serial I/O board, 20 K programmable 
memory, cassette, Extended BASIC. Up and running, all 
documentation included. First $600 takes. I ship. M H 

Endres, Box 8, Spirit Lake ID 83869, (208) 623 -5911. 

FOR SALE: Magic Wand for TRS -80 Model II. Original 
disk and manual; $200. A A Schwartz, 6454 Camino 
Teatro, La Jolla CA 92037. 

FOR SALE: Burroughs Series 59352 video terminal. Has 
printer output, uppercase, and full cursor control. $300 
plus freight. Steve Nelson, Box 150, Webster MN 55088. 

FOR SALE: PET 8 K computer with Soundware sound for 
PET, five tapes with programs including Microchess 2.0, 
and COMPUTE magazine for the PET. Original PET cost 
over $800, will settle for $675. Also, have ELF II computer 
complete with documentation and newsletters. Cost 
over $200, would like to trade for HP -41C card reader. 
Am interested in HP -41C equipment, willing to negotiate 
with PET and ELF II. Shaji Jacob, 827 Lincoln, Fort 
Morgan CO 80701, (303) 867 -8162. 

FOR SALE: TI #751 Silent 700 type printer. 10, 15, 30 cps, 
thermal, Baudot code, receive -only. Complete, but 
needs electrical work. With five rolls of paper and com- 
plete documentation. $100, you pay shipping, or trade 
for Heath H -9 terminal. Tom Hamilton, 1405 Washing- 
ton, Birmingham MI 48009, (313) 647-5420 after 5 PM ET. 

FOR SALE: OSI Superboard with expansion, 18 K pro- 
grammable memory, 8 A power, 9 -inch Sanyo monitor, 
and full enclosure; $650. 12 -slot S -100 motherboard with 
15 A power supply and termination; $150. Microdiver- 
sions Screensplitter 46 by 80 video display for S -100, 
brand new; $350. Plus much used equipment. Glenn 
Barnas, 280 Carmita Ave, Rutherford NJ 07070, (201) 
935-0271. 

FOR SALE: SwTPC CT -64 terminal; $300 or best. AC -30 
cassette interface, works on any 300 bps RS -232 line; 
$80 or best. MP -A2 6800 processor card with SWTBUG; 
$120 or best. All assembled and tested. USR -310 
modem; $130. Keyboard; $50. Must sell soon. Charles 
Duff, 7007 N Sheridan #317, Chicago IL 60626, (312) 
386-0311 leave message. 

FOR SALE: Multiterm printer Model T -4000: 55 cps, 
Diablo Hytype mechanism, tractor feed, ribbons, print 
wheels, many additional features, auto -underline, etc. 
$1700 or offer. Also, two Centronics 306C printers. $1200 
each or offer. Michael Sloat, POB 982, Loma Linda CA 
92354, (714) 796 -2757. 

FOR SALE: PET owners, I have sixteen 4108 program- 
mable memory circuits guaranteed good. Will sell for 
$2.50 each or the entire lot for $35. Also, if your PET uses 
4108s and they are in sockets, and you would like to up- 
grade to 32 K inexpensively, send $1 plus SASE for guar- 
anteed instructions. I am also looking for an inexpensive 
printer with 40/80 lines and Centronics -type parallel in- 
put. Harry E Leggans, Box 1179, APO New York 09023. 

FOR SALE: Alpha 16 mainframe Includes processor, 
clock/controller, teletypewriter interface, 4 K memory, 
floppy -disk controller, and power supply. Also, much 
software and all manuals. $500 or offer. Edwin Karlow, 
Department of Physics, Loma Linda University, River- 
side CA 92515, (714) 785-2143. 

FOR SALE: Siemens FD100 mini floppy -disk drives with 
manuals, power supplies, and cases. $250 each or best 
offer. Western Digital 1771 floppy -disk controller cir- 
cuits. $8 each. Marcy Durkee, 10265 Meadowwood Ln, 
Overland MO 63114. 

WANTED: Used computer -science books. Reasonably 
priced, in good condition; for personal use -only one 
copy of a title wanted. Examples: programming lan- 
guages, Knuth (volume 2), programming techniques, 
compiler design, applications, etc. J R Berman, 494 
Forest Ave, Teaneck NJ 07666. 

FOR SALE: TRS -80 Model I, Level I, 4 K. Like new, hardly 
used. $500. Also, Apple games for trade -Invader, 
Asteroids, Sargon, etc. Randy Strouth, RR 5 Box 63, 
Faribault MN 55021, (507) 334-6585. 

FOR SALE: Digital Group Z80, Diskmon, Business 
BASIC, 64- character, 26 K dynamic; $1200. Two 8 -inch 
disk drives and Digital Group controller; $1600. Key- 
board (needs repair) and 9 -inch monitor; $250. Whole 
system for $2800. Wayne Dirks, 801 E 10th, Hutchinson 
KS 67501, (316) 663 -3998 days. 

FOR SALE: TRS -80 Model Ill computer with 48 K pro - 
grammable memory, brand -new condition. Complete 
documentation plus several TRS -80 books. $950. Also, 
HP -41C programmable calculator with card reader plus 
blank cards, four memory modules, and MATH and 
STAT modules. $500. Alan J Grant, 530 44th St, Brooklyn 
NY 11220, (212) 436-1714 weekends or after 6 PM week- 
days. 

FOR SALE: Commodore PET 2001 computer with 8 K 

programmable memory and new 2.0 read-only mem- 
ories. Has on -board cassette and small keyboard. $50 
deposit for shipping by UPS collect, balance due of 
$475. Dan Rubis, 19713 Alger, St Clair Shores MI 48080, 
(313) 771 -1392. 

BOMB 
BYTE's Ongoing, Monitor Box, 

Article # Page Article Author(s) 
1 20 Recurrence in Numerical Analysis Davidson 
2 36 Build a Low -Cost Logic Analyzer Ciarcia 
3 46 The MicroAce Computer Searls 
4 66 Digital Minicassette Controller Kahn 
5 94 A Reformatter for CP /M and IBM Floppy 

Disks Lehman 
6 102 Programming the Game of Go Millen 
7 122 Build Your Own Turing Machine Willis 
8 150 A Closer Look at the TI Speak 8, Spell Vernon 
9 188 Three Versions of APL Williams 
10 218 An Introduction to Data Compression Corbin 
1 1 252 Build An Intercomputer Data Link Wingfield 
12 290 Three -Dimensional Computer Graphics, 

Part 2 Crow 
13 348 PADDLES: Interfacing with Modular Combs and 

Breadboards Field 

WANTED: User's manual for Processor Technology 
32KRA memory board. Steve Grant, 6055 E Washington 
Blvd, Suite 1035, Commerce CA 90040, (213) 725-1563. 

FOR SALE: Heath H -8, dual -drive H -17, H -9 video ter- 
minal, three 8 K programmable memory cards, serial/ 
cassette interface. Entire system for $1500 or sell in 
parts. Richard Berhain, 142 Jefferson Ave, Hasbrouck 
Heights NJ 07604, (201) 288 -1693. 

FOR SALE: North Star 2 system. Double -density, 48 K, 
with D C Hayes modem. Two serial and one parallel 
ports, SOROC IC) 140 terminal, and Centronics 779 trac- 
tor printer. Includes $2000 in business software. Six 
months old, in original boxes. $4895 or best offer. Also, 
D C Hayes modem 100; $325. Don, (615) 526 -7651. 

FOR SALE: Heath H -9 terminal; Heath H -10A reader/ 
punch; TI 9900 single -board 16 -bit microcomputer. Com- 
plete manuals and software included. Best offer. D 
Montgomery, Box 27, Oakland FL 32760, (305) 656 -4293. 

FOR SALE: Super ELF with expansion board, 4 K static 
programmable memory, two 1/O ports, Super Monitor, 
ASCII keyboard, 4 -slot expansion case, power supply, 
RF modulator, Tiny BASIC cassette, and manuals; $250. 
Electric Crayon I /O- driven color graphics unit with 2 K 
memory, graphics firmware, manual, and built -in RF 
modulator. Alphanumerics and graphics expandable to 
256 by 192. $200. Brent Elder, 7422 N Campus #7, Cornell 
University, Ithaca NY 14853, (607) 256 -6750. 

FOR SALE: Model 33 ASR teletypewriter with manuals, 
paper -tape reader and punch, and stand. Mint condition, 
less than 100 hours on usage meter. $595 plus shipping. 
Automatic motor control installed and tested is $30 
extra. Ken Brand, 421 Fairview Ave, Winchester VA 
22601, (703) 662-0665 after 6 PM. 

WANTED: January and May 1979 BYTE. May and June 
1978 Creative Computing. January, May, July, and 
December 1978 Kilobaud Microcomputing. Name your 
price. Robert Lansdale Jr, 18 Ashfield Dr, Etobicoke 
Ontario, M9C 4T6 Canada. 

January BOMB Results: 
Hand -Held Computers 

Readers responded to our 
January theme by voting top 
honors for "The Panasonic and 
Quasar Hand -Held Computers: 
Beginning a New Generation of 
Consumer Computers" by Gregg 
Williams and Rick Meyer (January 
1981 BYTE, page 34). Because 
Gregg is an employee of BYTE, the 
S100 prize will go to Rick. 

Steve Ciarcia captured second 
place for his article "Elec- 
tromagnetic Interference," page 48 
and receives S 50. 

Third place was taken by Teri Li 
for his article "Whose BASIC Does 
What ?" Fourth place went to 
Michael Keith and C P Kocher for 
their article "The NEC PC -8001: A 
New Japanese Personal Corn - 
puter." 

With the January issue, we 
began to collect votes for the 
BOMB (BYTE's Ongoing Monitor 
Box) through responses on one of 
the reader -service cards. This 
resulted in an increased number of 
votes and many favorable corn - 
ments from readers. 
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Reader Service 
Inquiry No. Page No. 

311 AB Computers 387 
189 ABM Products 292 
293 Abrams Creative 384 

56 Ackerman Digital 82 
Action Computer 137 

18 Adaptive Data & Energy Sys 23 
336 Addmaster 392 
49 Advanced Access 72 

354 Advanced Comp Prod 402, 403 
206 Advanced Micro Sys 312 
108 Adventure Intl 160 

ALF Products 78 
40 Alpha Byte Storage 59 

297 ALL Electronics 384 
332 Alpha Omega Systems 392 
308 American Busn Comp 386 
172 American Square Comp 273 
275 Ancrons 370, 371 
276 Ancrons 372, 372 
218 Anderson Jacobson 319 

63 Anderson Peripherals 94 
237 Apparat 330 

10 Apple Computer 13 
198 ASAP 303 
226 ASAP 323 
202 Ashton -Tate 307 
188 Automated Equip Inc 291 

Avocet Sys Inc 294 
156 Axiom 245 
159 BASF 249 

Basis Microcomputer GMBH 177 
285 John Bell Engineering 379 

Beta Comp Devices 315 
295 BIS Inc 384 
300 Bit Bucket, The 384 

13 BIZCOMP 16 
82 BMC 119 

124 Bower- Stewart & Assoc 182 
' BYTE Back Issues 246 

135 BYTE Books 201 
152 BYTE Books 233 
181 BYTE Books 283 
205 BYTE Books 311 

17 Calif Comp Systems 21 
353 Calif Digital 400, 401 
243 Cambridge Learning Inc 333 
93 Cavrl Systems 136 

173 Central Data 275 
143 Chrlslin Industries 219 
301 Clay Con Comp & Compnts 385 

32 Colonial Data 50 
248 Computer Age Inc 337 
210 Computer Case Co 315 
314 Computer City 388 

20 Computer City Canada Inc 25 
256 Computer Disc of Am 340 

Computer Factory, The 247 
261 Computer Furn & Access 342 
176 Computer Mall Order 278 
104 Computer Marketing Corp 152 
307 Computer Mart Inc 386 
322 Computer Shopper 390 

57 Computer Specialties 84, 85 
271 Computer Tech Assoc 355 

Computer Warehouse 93 
51 Computers R Us 74, 75 

342 Computers Plus Inc 382 
52 CompuMart 76, 77 
80 CompuServe 116, 117 

269 Computerware 345 
183 Computex 286 
249 COMPUTIME 337 

45 Compuview Products Inc 67 
278 Concord Comp Components 374 

51 Consumer Computers 74, 75 
107 Corvus Systems 159 
130 Coval 192 
235 Cover Craft 328 

CPM User's Group 60 
321 CPU Chop, The 389 

1 Cromemco 1, 2 
118 Crystal Computer 173 
323 Custom Business Comp 390 
298 Cyber Innovations 384 

Cybernetics Inc 138 
242 Data Access 333 

Data Discount Center 146 
346 Data Hardware 382 

64 Datasouth Computer Corp 95 
85 Datasouth Computer Corp 126 

178 Datek 280 
84 Delta Products 123 
89 Denver Software Co, The 131 

113 Designers Software 167 
146 Diablo (Div of Xerox) 223 
266 Dlgiac Corp 343 

75 Digicomp 110 
Digits Equipmt Corp 241 

87 Digits Graphic Systems 129 
141 Diglta Marketing 213 
163 Digits Pathways 255 
109 Digita Research 161 

Digita Research Computers 367 
201 Discount Sftw Grp, The 306 
65 DMA 346 

168 Dual System Control Corp 265 
258 Dymarc Ind 341 
361 Dyna Byte C ill 
154 Dynacomp 239 

416 April 1981 © BYTE Publications Inc 

317 DWP 368 312 Micro Flash 388 208 RKS Enterprises 314 
252 Ecosoft 339 ' Micro Focus 109 81 Racet Computes 118 

Electravalue Industrial 342 119 Micro House 174 41 Radio Shack 61 
74 Elron Computers Ltd 108 175 Micro Management Sys 277 Random House 338 

' Efficient Mngmt Sys 327 Micro Mint 392 43 RCA Solid State 64 
286 Electronic Center 380 160 Micro Pro International 251 128 RCA Solid State 189 

22 Electronic Control Tech 28 47 Micro Works, The 70 122 RNB Enterprises 180 
339 Electronic Equip Unlld 392 287 MlcroCompEquip 380 7 Rochester Data 10 

270 Electronic Specialists 345 153 Microcomputer Store 340 238 Roland's Song Sftwr 331 

241 Ellis Computing 333 33 MicroDaSys 51 234 S & M Systems 327 
123 Epson 181 114 Micromail 168 S -100 Inc 341 
236 ER Hardins Mltry Madness 329 214 MICROMATE 317 55 Howard W Sams Co 80 
244 Escon 334 78 MICROSCI113 247 SC Digital 337 
121 Essex Publishing Co 176 Microsette 357 129 Scientific Engineering 190 
227 Essex Publishing 324 86 Microsoft (Cons Prod Div) 127 2 Scion Corp 5 

36 Exatron Inc 55 254 MlcroTech Exports 339 60 SciTronics Inc 90 
29 Eyring Research Inst 45 223 Microware 322 246 SciTronics Inc 336 
98 Falrcom 144 165 Mlkos 259 315 Scotia Software 388 

213 Farnsworth Comp Center 317 83 Miller Microcomputer Sery 120 Scottsdale Systems 62 
289 Fordham Radio Supply 414 255 Mini Computer Suppliers 339 115 SD Systems 169 
225 Forethought 323 306 Mini Computer Suppliers 386 304 SKP Electric 386 

25 Frederick Comp Prod 32 358 Mini Micro Mart 410 344 Sluder 382 
294 Fredericktowne Comp 384 358 Mini Micro Mart 411 11 Small Business Applications 14 

General Peripherals 388 359 Mini Micro Mart 412 136 Softech Microsystems 203 
111 Godbout Electronics 163 359 Mini Micro Mart 413 211 Softech Microsystems 316 
140 Godbout Electronics 210, 211 50 Morrow Designs 73 328 Soft Tools 390 

70 Mark Gordon Computers 104 16 Mountain Computer Inc 19 131 Software -To -Go 194 
139 GR Electronics Ltd 208 217 Mountain View Press 319 110 SoHo Group, The 162 
132 H & E Computronics 195 161 mpi 253 Solid State Sales 172 
133 H & E Computronics 197 MT Micro SYSTEMS 83 302 Solid State Surplus 386 
134 H & E Computronics 199 171 MTI Inc 271 179 Source EDP 281 
291 Hanley Engineering 383 196 MTI Inc 300 138 Sorrento Valley Assoc 206 
207 Hayden Book Co Inc 313 192 Multi Business Comp Sys 296 209 Sorrento Valley Assoc 315 
48 Hayes Microcomp Prod Inc 71 158 MUSYS 248 120 Southern Semiconductors 175 
31 Heath Company 49 203 Nautllis Systems 308 360 Southwest Tech Prod Corp CII 
27 High Technology Inc 34 182 NCC'81285 166 Spectrum Software 261 
39 Hobbyworld Electronics 58 216 NCE Supply Corp 319 8 SSM 11 

299 Horizons Inc 384 231 NEBS 326 176 Stereo House 278 
53 Houston Instrument 79 12 NEC America Inc 15 180 SubLOGIC 282 
54 Houston Instrument 79 165 NEECO 259 280 Sunny Intl 376 
15 MS International 17 90 National Computer Show 133 SuperSoft 155, 216, 217, 224, 320 

nfo Unitd Software 347 240 National Multiplex 333 37 Super Star Intl Corp 56 
190 nnovative Sftw Appl 293 195 Nestar Systems Inc 299 97 Sybex 143 

58 ntegral Data Sys 87 Netronics 207, 254, 258, 260 ' Synchro Sound 69 
59 ntegral Data Sys 89 Northern Tech Books 183 224 Synergetic Solutions 323 

212 ntegrand 317 220 Ohio Data Products Corp 321 170 Systems Plus 269 
259 ntelllgent Control Sys 341 362 Ohio Scientific Instr C IV 334 SZ Software 392 

34 ntertec Data Systems 53 338 Oliver Advanced Eng 392 155 Tab Books 242, 243 
14 ntertec Data Systems 185 68 Olympic Sales Co 100 197 Tarbell Electronics 301 

345 ntrol Corp 382 9 Omega Micro Computers 12 149 Tarco 226 
335 pax Intl Inc 392 61 Omega Sales Co 156, 157 71 Tech Sys Consultants (TSC) 105 

5 theca Intersystems 8 62 Omikron 92 177 TecMar Inc 279 
6 thaca Intersystems 9 194 Omnlbyte 298 44 Televideo 65 

351 Jade Computer Prod 396, 397 onComputing 96, 209 267 Tercer Medio 343 
352 Jameco Electronics 398, 399 250 Optimal Technology 337 253 Texas Comp Sys 339 
230 JDR MICRODEVICES 325 127 Orange Micro 187 3G Company 196 
331 Jim -pak 391 95 Osborne/McGraw-Hill 139 76 3M Company 111 
283 JR inventory 378 167 OSM 263 72 Thunderware 106 

30 Kern Publishing 48 330 OSM 390 265 TNW Corp 343 
105 Key Tronic 153 Owens Associates 18, 178, 179 324 Toolsmith, The 390 
125 Konen Corp 81 187 Pacific Exchanges 289 309 Trade -A- Computer 386 
341 Lab Microsystems 382 347 Pacific Exchanges 382 233 TransNet 327 

Lanier 27 327 Pacific Exchanges 390 112 TSE/Hardside 166 
284 Lax Computer 378 263 Pacific Exchanges 342 United Software of Am 124, 125 

' Leading Edge 237 288 Page Digital 381 35 Urban Software 54 
257 Leapac Services 341 184 Palomar Computers 287 350 US Micro Sales 394, 395 
310 Leapac Services 386 277 Pan American Elec 374 279 US Micro Sales 375 
232 Lee Products Co 317 Pan American Airlines 267 150 US Robotics 229 
88 Leo Electronics 130 91 Passport Designs 134 145 V.A.M.P.222 

101 Lifeboat 141 3 PCD Systems Inc 6 349 V.A.M.P. 382 
102 Lifelines 149 4 Percom Data 7 245 VANDATA 335 
325 Linmar 390 28 Percom Data 35 46 Vector Electronics 68 
106 Livermore Data Sys Inc 154 363 Percom Data 91 66 Vector Graphics 97 
222 LNW Research 321 364 Percom Data 91 69 Verbatim 103 

99 Lobo Drives Intl 145 365 Percom Data 91 151 Videx 231 
137 Logo Computer Systems 205 366 Percom Data 91 42 Vista Computer Co 63 
305 Lyben Comp 386 367 Percom Data 91 274 Vista Computer Co 369 
348 McHenry & Assoc 382 368 Percom Data 91 126 Voicetek 184 

McMillan Book Club 193 193 Personal Microcomputers 297 VR Data 88 
296 Macrotronics Inc 384 24 Personal Software 31 333 Western Wares 392 
319 Magnolia Microsystems 388 191 Phase One Systems 295 19 Western Union 24 
103 Malibu Electronics 151 239 Pickles & Trout 332 Westico Inc 164, 165, 342 
164 Mark of the Unicorn 257 79 Piiceon 115 26 White Computer 33 
144 Marot Software Systems Inc 221 117 Power One Inc 171 67 Whitesmith's Ltd 99 
174 Marymac Industries Inc 276 290 Priority One 393 23 Wild Hare Comp Sys 30 
77 Mauro Engineering 112 356 Priority One 406, 407 292 Wintek Corp 384 

100 Maxell Data 147 357 Priority One 408, 409 229 Winterhalter & Assoc 325 
Mediamlx 388 340 Professional Comp Store 392 326 Worldwide Electronics 390 
Meas Sys & Controls 29, 121 116 Prometheus 170 281 WW Component Supply Inc 376 

221 Memtech 321 329 P & S Electronics 390 320 XPS Inc 388 
228 Meta Research 325 185 Purchasing Agent, The 288 92 Zobex 135 
273 Meta Technologies Corp 358 355 OT Comp Systems 404, 405 
169 MFJ Enterprising Inc 268 343 Quality Computer Parts 382 
204 Micro Ace 309 215 Quality Software 318 

38 Micro Age Computer Store 57 142 Quasar Data Products 215 
199 Micro Business World 304 148 ()antes 225 
20u Mlcrobyte 305 96 Quay 191 

Micro Comp Discount Co 114 282 Quest 377 
73 Micro Data Base Sys 107 251 R & B Computer Systems 338 

To get further information on the products advertised in BYTE, fill out the reader service card with 
your name and address. Then circle the appropriate numbers for the advertisers you select from the 
list. Add a I 5-cent stamp to the card, then drop it in the mail. Not only do you gain information, but 
our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. *Correspond directly with company. o 
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"It's beautiful what your bucks will buy 
from Ohio Scientific:' 
Ohio Scientific was first to add Winchester hard disk drives to 

microcomputers. This advanced technology allows low cost micro- 
computers to store over 100 times as much information on line 
as they could before. 

Our Challenger C3 -B has been running almost 24 hours a day for 
the last 18 months keeping track of countless details of our business. 
The Challenger's real time clock allows repetitive jobs to be scheduled 
months in advance, and runs them without operator intervention when 
the time comes. For example, every morning at 3 AM our Challenger 

knows it is time to update all the day's accounting records including 
the P &L, General Ledger, and Payables. It knows when it is time to file 

a tax return, and it makes out the quarterly reports. When it is 
through with all of this, it writes the checks. Periodically it does 

a comprehensive advertising analysis and updates any other 
files that are necessary." 

Holly Quarles, President, Commonwealth Capital Corp. 
Charlottesville, Virginia 

"Running our retail stores sure has 
been easier since our Challenger 
computer came to work for us. We use it 
for Accounts Receivable, Accounts Payable, 
Payroll, General Ledger. It's most important 
in Inventory Control. We must know what 
we have and haven't. Now we do, daily. 
Terrific! Ohio Scientific:' 

Henry Felkey, Division Manageç 
Sch wartz Kl ines 

New Philadelphia, Ohio 
"Our Challenger gives us more control 
of scrap from our blown film extrusion 

operation. By putting shift reports 
through the computer, we spot waste 

immediately. Whether the problem 
is the extruder or the operator 

it's corrected fast. Wasted 
material is wasted money!' 

C3 

Wayne Johnson, Controller, Wyard 
Industries, Cambridge, Minnesota 

Ohio Scientific hard disk based 
microcomputers start at less than 

$10,000. And are sold by more than 400 
dealers nationwide. For the one nearest 

you, call 1-800-321-6850, TOLL FREE. 

I 

-04f Circle 362 on inquiry card. 

UHIO SCIENTIFIC 
a A 4 CC Y1 Company 

'1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 (216) 831 -5600 


