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YOUR CHOICE-smart either way

e Over 140 software driven functions

* 82 x 24 or 82 x 20 screen format — software selectable

e High resolution 7 x 12 matrix characters — P-31 green phosphor

e Upper/lower case character set — plus graphics character set

e b6-key alphanumeric keyboard — plus 12-key cursor, numeric pad
¢ Internal editing functions — insert, delete, scroll, roll, slide, etc.

e Parallel printer 1/0 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

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
= SAN ANTONIO, TEXAS 78216 (512) 344-0241

Circle 338 on inquiry card.



Cromemco accepts
your challenge,
Data General

Yes, Data General, we saw your
ad.

So we realize you hope to win
over some of our computer
business.

And we can see you have reason
to be pleased about your line of
minicomputers. They are MINIs
though.

But Cromemco produces state-
of-the-art MICROcomputers.

Powerful ones.

And our micros have some
outstanding advantages.

For example, Cromemco is the

double-sided, double-density floppy

disk drives and with (b) 8-inch

double-sided, double-density floppy

disk drives AS WELL AS (c) 8-inch

Winchester hard disk drives.

only microcomputer manufacturer

to support a broad range of

microcomputers with (a) 5-inch

WE'RE BUSTING

THE COMPETITION’S
BOARDS AGAIN.

Y-

Reproduced from the
~ July 31, 1980 issue of
Elnectron/cs magazme

in original ad

Circle 1 on Inquiry card.

Cromemco logo on
computer board shown

Announcing MB(/2 and MB(/3,
the newest members of Data
General's growing family of
miccoNOVA™ board computers.
They're the best computers on a
board money can buy. You getup
to 64K bytes of memory, serai
and parallel 1/O lines, and soft-
ware support from MP/OS

our famous micro operating
system. You even get supporting
languages like MP/PASCAL and
MP/FORTRAN 1V. See for yourself,
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The competition will always
B sing the praises of their litte single
board computers. But from now
on thevll be doing it falsetto.
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MCgNOVA ks 4 tradermank of
Data General. *Deta Generat
Craposation. 1980,

That means, of course, that our
customers have a wide choice of
disk storage capability.

UNEQUALLED
SOFTWARE SUPPCRT
OK. That was one point.
Here’s another: our stunning
selection of software support.
Cromemco is the only micro

manufacturer to produce both

single-user and multi-user multi-

tasking computers with software

like this:

SYSTEM SOFTWARE

® CDOS (a CP/M-like operating
system)

CROMIX (a UNIX-like operating
system)

RPG-1I (IBM-compatible)
COBOL

BASIC

FORTRAN 1V

RATFOR

LISP

C

Macro Assembler

APPLICATION SOFTWARE

Word Processing System
Data-Base Management
General Ledger
Accounts Receivable
Accounts Payable
Inventory

All of this is available now with
more coming all the time.

So there you are, D.G.

You can see why we know our
microcomputers will stand the test.

Cromemco eagerly accepts the
challenge.

Cromemco"
i nmc or p o'r at e d

Tomorrow’s Computers Today

280 BERNARDO AVE. MOUNTAIN VIEW, CA 84043
(415) 964-7400 o TWX 910-379-6988
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Management Information Display

Ultrasonic heart sector scan

niGH POINT
RESQLUTICN

482 toectizall w 756 “herizorial

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, v, r, C).

*U.S. Pat. No. 4121283

Circle 1 on inquiry card.

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.

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

DISPLAY MEMORY

Along with the SD! 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

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow's computers today
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the Atari display list can help to unleash the full power c&allum
of Atari's custom LS! video integrated circuits. 118 The HP-41C: A Literate Calculator?

by Brian P Hayes
34 The Panasonic and Quasar Hand-Held

Computers: Beglnning a New Generation of 208 The Newest Sargon—2.5 by John
Consumer Computers by Gregg Williams and Rick Martellaro

Meyer | This full-function computer fits in your hand

andy weighs 14 ounces. P 4 216 The SWTPC 6809 Microcomputer

System by Tom Harmon

48 Electromagnetic Interference by Steve
Ciarcia / Interfering electrical noise must be dealt with
according to its mode of transmission. N I.ICI eus

. 6 Editorial: Hand-Held Computers
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Packard Format by Thomas McNeal / Bar code pro- 142 Desk-Top Wonders

vides a cheap, easily reproduced, mass-storage medium 182 Systems Notes

that encourages the publication of software. 188 Languages Forum: A Bug in
BASIC

226 The Picture-Perfect Apple by Phil Roybal 200 BYTELINES
This driver software allows your printer to transcribe the 282 Ask BYTE

high-resolution graphics of the Apple Il personal com- 294 Software Received
ig ion grap ppielip 296, 298 BYTE's Bugs

uter.
P 298 Books Received
300 Book Reviews
238 Micrograph, Part 3: Software and 304 Event Queue
Operation by E Grady Booch / Part 3 concludes this 312 Clubs and Newsletters
series with a description of Micrograph's powerful soft- 328, 334 Programming Quickies
ware and instruction-set usage. 336 What's New?
382 Unclassified Ads
318 whose BASIC Does What? by Teri Li 383 BOMB, BOMB Results
Knowing the differences between the six most popular 384 Reader Service

BASICs is essential.
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Iin This Issue

This month’s cover photograph by Ed Crabtree highlights
three examples of a new phenomenon in the personal com-
puter field: the HHC (hand-held computer). Shown are (from
top to bottom): the Panasonic HHC; the Quasar HHC; and the
Radio Shack HHC. All three units are discussed in this issue.
Other articles this month describe two other miniature com-
puters: the Sinclair ZX80 and the Hewlett-Packard HP-41C.

Eisewhere in this issue, Steve Ciarcia describes electro-
magnetic interference; we describe some of the exciting capabil-
ities of Atari graphics; and we review an intriguing new
Japanese computer: the NEC 8001; plus a new regular section
of hardware and software reviews.

BYTE is published monthly by BYTE Publications Inc, 70 Main St. Peterborough NH 03458, a wholly-owned
subsidiary of McGraw-Hill, Inc. Address all mail except subscriptions to above address: phone (603) 924-9281. Ad-
dress subscriptions, change of address, USPS Form 3579. and fulfiiment questions to BYTE Subscriptions, POB
590. Martinsville NJ 08836. Controlied circulation postage paid at Waseca. Minnesota 56093 - USPS Publication
No. 528890 (ISSN 0360-5280). Canadian second class registration number 9321. Subscriptions are $19 for one
year. $34 for two years, and $49 for three years in the USA and its possessions. In Canada and Mexico. $21 for
one year, $38 for two years, $55 for three years. $43 for one year air delivery to Europe. $35 surface delivery
elsewhere. Air delivery to selected areas at additional rates upon request. Single copy price Is $2.50 in the USA
and its possessions, $2.95 in Canada and Mexico. $4.00 in Europe, and $4.50 elsewhere. Foreign subscriptions
and sales should be remitted in United States funds drawn on a US bank. Printed in United States of America.

Address all edilorial correspondence to the editor at BYTE. POB 372. Hancock NH 03449. Unacceptable
manuscripts will be returned If accompanied by sufficient first class postage. Not responsible for lost manuscripts or
photos. Oplnions expressed by the authors are not necessarily those of BYTE. Entire contents copyright © 1981 by
BYTE Publications Inc. All nghts reserved. Where necessary, permission is granted by the copyright owner for
libraries and others registered with the Copyright Clearance Center (CCC) to photocopy any article herein for the
base fee of $1.00 per copy of the article or item plus 25 cents per page. Payment should be sent directly to the
CCC. 21 Congress St, Salem MA 01970. Copying done for other than personal or internal reference use without
the permission of McGraw-Hill is prohibited. Requests for special permission or bulk orders should be addressed 1o
the publisher

BYTE® is available in microform from University Microfilms internationai, 300 N Zeeb Rd, Dept PR, Ann
Arbor Ml 48106 USA or 18 Bedford Row. Dept PR, London WCIR 4EJ England.
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8455-D Tyco Road

Vienna, Virginia 22180

(703) 827-0888

TWX: 710-831-9087
OEM/Dedaler inquiries invited

Circle 2 on inquiry card.



Circle 3 on inquliry card.

UCSD"

PASCAL
FORTRAN

PORTABLE
Develop on a Z-80t,
runonlSI-11%, 7.1 990,
6800 or vice versa

EFFICIENT
Structured, readable
Speeds development X5
Easy maintenance

POWERFUL
Full standard Pascal
or ANS!'77 FORTRAN
plus extensions.
Concurrency, multiple
users soon.

COST-EFFECTIVE
Complete system with
compiler, editors, inter-
preter, assembler and
utilities from $350.

NOW AVAILABLE
Operating System
Compilers
Programmer Utilities

Data Base Management

Word Processing
Business and
Medical Software

Games, Home & Hobby

POPULAR MICROS

SUPPORTED
DEC, Radio Shack, Apple,

Microengine, CP/M§ based

and others

PCD SYSTEMS

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

*TM Univ. of Calif.
TM of Zilog
TM of Digital Equipment
TM Digital Research

The Hand-Held Computer

Chris Morgan, Editor-in-Chief

There's a new trend in personal computing today—the HHC (hand-held
computer). For years computer aficionados have dreamed of a computer small
enough to fit in one’s pocket, yet powerful enough to do the sorts of jobs that
full-size microcomputers do today.

Amazingly enough, the dream is coming true. There are now no less than
four models (the Radio Shack/Sharp, the Panasonic/Quasar, the Hewlett-
Packard HP-41C, and the Sinclair ZX80) that fall roughly into the ultra-small
computer category. One might quibble with calling the HP-41C a “computer”
rather than a programmable calculator, but it has all the necessary elements to
qualify: memory, processor, I/O {(input/output), and a full line of peripherals.
Each of these computers is discussed in this issue.

Among the new crop of HHCs, the Panasonic/Quasar (reviewed on page
34) is perhaps the most impressive in terms of engineering innovations; it
sports some features that many full-size personal computers don’t have, such
as the ability to run for long periods from battery power alone—an impressive
achievement when you realize that the unit uses, not a CMOS (complementary
metal-oxide semiconductor) processor, but a standard 6502! It also has such
niceties as user-definable keys, a built-in real-time clock, uninterruptible
storage of user programs, and the ability to produce color images on a color
television (with the addition of an optional interface unit).

The Radio Shack HHC has its own attractions, including its (relatively) low
price of $250 and its surprisingly complete BASIC interpreter. The first time I
saw the Radio Shack unit was at the West Coast Computer Faire last spring,
where it was being shown in its original form from Sharp. I was intrigued, but
I quickly concluded it was just a passing fad. Not until I used the computer at
length did I begin to realize its potential. Here was a machine capable of run-
ning complex BASIC programs—and it was truly portable! (I have to admit
that a lot of the fun connected with these units is taking them out of one’s
pocket and showing them to noncomputer people.)

What about the practical considerations of typing programs on such a tiny
keyboard? Well, at first it felt awkward, but I quickly adjusted to it. (The
Panasonic/Quasar is a bit better in this regard, because the keys are spaced
more widely apart.)

Speaking of attractive prices, the Sinclair ZX80, for $200 or so, has its own
appeal. Strictly speaking, it's not a hand-held computer because it uses a
separate AC adapter. Still, it's tiny and can be easily transported. It has
become an overnight sensation in England. As our review on page 94 points
out, the ZX80 has some bad characteristics, such as screen blankout during ex-
ecution of programs. Even so, a student or other beginner in computer pro-
gramming could learn a lot with this machine in conjunction with its introduc-
tory BASIC book (included in the purchase price), which seems to be very
good.

Why all the sudden interest in miniaturization? In part, it's the logical
culmination of the never-ending battle to put more and more capability into
less and less space. Combine that with the recent Japanese trend toward
miniature hi-fi components, and you begin to see the driving forces involved.




“For reliable data storage,
I recommend systems with

Shugart disk drives:

“The last thing you need when you put
your personal computer or small business
system to work is a disk drive that you
can’trely on. If the drive quits, your
system is out of business.’

That’s why more and more manu-
facturers and dealers depend on Shugart
disk drives for reliable data storage. These
professionals don’t want disk drive prob-
lemns any more than you do. Shugart has a

TM—=Minitfloppy is a trademark of Shugart Associates.

large family of drives, too—in all sizes and
capacities to suit your system storage
needs. For the smaller system, the original
5%-inch Minifloppy ™ stores 250 to 500
kilobytes (single or double-sided)—that’s
about 50 to 100 pages of printed material.
Our single and double-sided 8-inch
floppys store 800 to 1600 kilobytes. And
for systems that need a larger data base,
our 8-inch or 14-inch fixed disk drives

99 Tom Kanight, President—
Nycom, Los Altos, California

store from 5 to 58 megabytes. No other
manufacturer offers such a wide variety of
disk storage for personal computer and
small business systems.

Word processing, general business,
accounting—big systemn or small, you can
rely on Shugart drives. We’re known as the
Headstrong company for good reason.
We’re Headstrong about reliability, quality,
and value. Ask your dealer. He knows us.

Relyon the

Headstrong Company.

JA.Shugart

475 Oakmead Parkway, Sunnyvale, California 94086



The Japanese are going to continue to assert themselves in
the personal-computer market with both large and small
personal computers. Seiko is rumored to be working on a
hand-held computer to be released later this year—and
that will be just the beginning, our sources tell us. In-
terestingly, Commodore had until recently been planning
to market a hand-held computer, but abandoned the plan
to concentrate on the new VIC 20 color computer. (We
saw this $299 (!) unit recently, and will be reporting on it
soon. The color quality is remarkable for the price.) Look
for additional entries into the hand-held-computer
market from US companies later this year.

Miniature Intelligent Terminals

One of the most important trends now going on behind
the scenes is the pocket-size intelligent terminal being
developed by Bob Doyle and Jeff Rochliss. The unit, call-
ed the Microterminal, will be battery operated and the
size of a pocket calculator. It will contain an intelligent
terminal with single-line liquid-crystal display, a modem,
a repertory dialer, and a printer. With this unit (which
will probably retail for under $300), the user can plug in-
to any modular phone jack and access data bases all
around the country, pay bills, get news, send and receive
messages, and so on. The implications of this technology
are enormous. We’'ll have a full report on this unit in an
upcoming issue of BYTE.

Our New Look

You may have already noticed some of the layout and
design changes in this issue of BYTE. It's all part of our
continuing effort to make the magazine easier to read and
more useful to our readers. The major change is the addi-
tion of a new section in the magazine devoted to hard-
ware and software reviews. This is in response to our
reader surveys that show your increasing interest in the
many new products flooding the market. This new sec-
tion will give you a variety of unbiased, detailed reviews
each month.

We have redesigned the table-of-contents, or “In The
Queue,” page to make room for the additional new mate-
rial. We have not decreased the number of articles. They
will continue to be the mainstay of BYTE, as will the
many popular features in the “Nucleus” section. We have

Articles Policy

BYTE is continually seeking quality manuscripts written by indi-
viduals who are applying personal computer systems, designing
such systems, or who have knowledge which will prove useful
to our readers. For a more formal description of procedures and
requirements, potential authors should send a large (9 by 12 inch,
30.5 by 22.8 cm), self-addressed envelope, with 28 cents US
postage affixed, to BYTE Author’s Guide, POB 372, Hancock NH
03449.

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

8  January 1981 © BYTE Publications Inc
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PASCAL/Z™-Q.E.D.

Ithaca Intersystems PASCALI/Z is the most powerful CPJM™
compatible Z-80™ 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 STRINGsS; utilizes fast one-pass recursive
descent organization; the macro-assembler generates
relocatable object modules; and much, much more.

Complete package includes compiler, macro-assembler,
linker/loader and source for the full library on one disk; with
free copy of Jensen/Wirth 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-BO are trademarks of Digital Research Corp. and Zilog, Inc. respectively
PASCAL/Z and InterSystems are trademarks of Ithaca Intersystems Inc.

INIEIENWNIEINNg

Ithaca Intersystems Inc.

Micros for bigger ideas.



Outside of the garden
you need a computer that cangrow.

For the average garden-variety home and hobby operation,
a high quality personal computer is a real temptation. But
let’s face it: in the world of business, engineering and
scientific applications you need a system that can keep up
with bigger ideas.

Bigger ideas today mean the power and flexibility to
move the micro up to and beyond the level of yesterday’s
minis. More memory to hold bigger data bases. More
flexibility to handle a variety of data entry devices. More
programming and computing power for numbercrunching
and applications development. And easy upgrade to 16 bit
operation when you need it.

Intersystems has that, and more. The power and flexibility
of the versatile S-100 bus, with 20 slots of expandability for
up to 16 individually-addressable DMA devices and up to 1
Megabyte of memory, fully accessible to all users via our
unique memory management system. Plus reliable
Intersystems design and manufacture, and the support of
our PASCAL/Z™...the most powerful Z-80™ compiler ever.

For really serious computing, our front panel provides a
powerful diagnostic tool for debugging or development.
Combined with a scope, itallows you to look at any location
in the circuitry, set breakpoints, trigger and view one-shot
events, and many other activities usually possible only with
expensive logic analyzers. No wonder it’s fast becoming the
tool of choice for repair technicians and custom hardware
designers.

Circle 5 on Inqulry card.

Intersystems Series 1l is the most complete line of fully
IEEE 696 compatible S-100 boards...easily upgradeable to
our MPU 8000™ or other 16 bit S-100 CPU’s as they become
available...so you’re never locked out of rapid expansion, or
locked into obsolescence, by dependency on a proprietary
product line.

So if you’ve left those garden-variety applications behind,
come to Intersystems and get a system that will grow as big
as your next idea. Get it from the people who know small
computers...your Computerland store...or other fine full
service computer dealers.

Ithaca Intersystems Inc., 1650 Hanshaw Road

P.O. Box 91, Ithaca, N.Y. 14850.
Phone (607) 257-0190 TWX: 510 255 4346.

Z-80 15 a rademark of Zilog. In
PASCAL./Z MPU B00O and InterSystems are trademarks of Hhaca Intersysiems Inc

nnferNyysiemns

Ithaca Intersystems Inc.

Micros for bigger ideas.
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Editorial

that don't fit either category. We invite your comments,
pro or con.®

eliminated the “Background” and “Foreground” designa-
tions because we have encountered many good articles

The November Cover

Much mail has come in requesting further informa-
tion on our November cover. It's actually a "still,” one
of many extraordinary images from "The Works," a
90-minute fully computer-generated feature film. This
science-fiction film is currently in production at the
Computer Graphics Laboratory of the New York In-
stitute of Technology in Old Westbury, Long Island,
New York. The laboratory staff consists of a large
number of exceptionally talented artists and engineers
with extensive backgrounds in film-making, computer
science, mathematics, and digital audio.

The digital-animation systems are state-of-the-art,
using many Digital Equipment Corporation computers
that have been interfaced to frame buffers. The con-
tents of the frame buffers are recorded onto 35 mm
movwie film with high precision. The film will be in pro-
duction for the next two years. Judging from what |
have seen, it should be sensational. We thank the New
York Institute of Technology for allowing us to see
their work in progress. We hope to report on their
graphics activities sometime soon in BYTE.

-

LOPPY DISK FACTORY DIRECT FLOPPY DISK FACTO

own bank news and daily

information on savings and
deposit rates. Customers of
the bank are issued a secur-

You Can Bank On It

Electronic home banking
is a reality in Knoxuville,

10

WACTORY DIRECT FLOPPY DISK FACTORY DIRECT FLOPPY DISK FACTOR
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® Buy factory direct from the manufacturer of floppy disks
sold exclusively under other well-known brand names.

® Save distribution costs on reversible 5.25" floppy disks,
which are 100% certified for 40 track, dual side, double
density and all other standard applications.

® 50090 savings on 5.25" floppy disks with new factory-
direct 2.2 megabyte capacity “Diskit".

® Factory-direct "Diskit”, includes twelve floppy disks
and accessories, plus a head cleaner disk and solution
packaged in 8 bookcase binder for easy access, handling
and Storage. "Diskit” complete for the introductory
price of only $49.50 plus $2.50 freight and handling.
Narmal price $59.50. Order now and save $10.00
[CA residents add 6'2% sales tax).

® Available in hard and soft sector configurations; when
ordering indicate number of sectors — 1, 10 or 16.

® Send check or money order to:
Factory Direct

P.0. Box 60758
Sunnyvale. CA 94088

For VISA or MasterCard call toll-free
(800) 824-7888
In Calif. (800) 852-7777
In Alaska & Hawaii (BO0) 824-7919
Ask for Operator 98

ASI0 AddO14 133H1G AHOLAV4 YS10 Add014 10

3410 AHOLDV4 XS10 AddO14 133410 AHOLIVI MSIA AddO14 LD3Hia AY
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Tennessee. The Express In-
formation bank-at-home ser-
vice is a joint venture of
United American Service
Corporation, Radio Shack,
and CompuServe.The
United American Bank in
Knoxville was selected as the
first bank to use and market
the service to its customers.
For a $15 to $25 per month
fee, United American Bank
customers can use a TRS-80
Color Computer to access
news and financial advisory
services, pay bills, receive
checking-account informa-
tion, use a bookkeeping ser-
vice, and to apply for loans.
The CompuServe network
provides the bank-at-home
customers with a shopping
list of national, interna-
tional, and financial news,
plus the latest stock quota-
tions and commodities infor-
mation. The United Amer-
ican Bank plans to add its

ity pack and certificates that
can be redeemed at Radio
Shack outlets. In addition to
the financial services, cus-
tomers can use the TRS-80
Color Computer for home
entertainment, education,
security, message services,
electronic filing, and as an
electronic mail service. For
details, contact Tom Sud-
man, c/o the United
American Bank, in Knox-
ville, Tennesee, (615)
971-2121; David Beckerman,
c/o the Tandy Corporation,
Ft Worth, Texas, (817)
390-3273; or Richard Baker,
¢/0 CompuServe, Colum-
bus, Ohio, (614) 457-8600.m

Circle 7 on inquiry card. sl



Maybe we can
save you a call.

Many people have called with the
same questions about the AIO.
We'll answer those and a few more here.

Q: Docs the AIO have hardware handshaking?
A: Yes. The serial port accommodates 3 types—RTS,

CTS, and DCD. The parallel port handles ACK. ACK,
BSY, STB, and STB.

Q: What equipment can be used with the AIQ?
A: A partial list of devices that have actually been tested
with the AIO includes: IDS 440 Paper Tiger, Centronics
779,Qume Sprint 5, NEC Spinwriter, Comprint, Heathkit
H14, IDS 125, IDS 225, Hazeltine 1500, Lear Siegler
ADM-3,DTC 300, AJ 841.
Q: Does the AIO work with Pascal?
A: Yes. The current A1O serial firmware works great
with Pascal. If you want to run the parallel port, or both
the serial and parallel ports with Pascal, order our
*Pascal Patcher Disk”
Q: What kind of firmware option is available for
the parallel interface?
A: Two PROM's that the user installs on the AIO card
in place of the Serial Firmware PROM's provide:
Variable margins, Variable page length, Variable

indentations, and Auto-line-feed on carriage
return.

Q: How do linterface my new printer to my Apple -

using my AIO card?

A: Interconnection diagrams for many popular
printers and other devices are contained in the
AlO Manual. If your printer is not mentioned,
please contact SSM's Technical Support Dept.

and they will help you with the proper
connections.

Q: [ want to use my Apple as a dumb terminal
with a modem on a timesharing service like
The Source. Can I do that with the AIO?

A: Yes. A "Dumb Terminal Routine™ is listed
in the AIO Manual. It provides for full and
half duplex, and also checks for presence
of a carrier.

Q: What length cables are provided?
A: For the serial port, a 12 inch ribbon cable
with a DB-25 socket on the user end
is supplied. For the parallel port, a 72 inch
ribbon cable with an unterminated user
end is provided. Other cables are available
on special volume orders.

our \Oca\

The AIO is just one of several boards
\nformation-

for the Apple that SSM will be introducing

over the next year. We are also
-y receptive to developing products to
- O, I meet special OEM requirements.
-
- e So please contact us if you have
2190 Pa\'a%:“?;mm 95131 aneed and there is nothing available
e.

to meet it.

.-7
A/
..”

SSM Microcomputer Products
2190 Paragon Drive

San Jose, California 95131
(408) 946-7400



Send + More = Code

I certainly enjoyed Peter Frey’s article
“Machine Problem Solving, Part 2" (see
the October 1980 BYTE, page 266),
which concerned directed search using
cryptarithmetic. Unfortunately the pro-
gram does not do quite all that it is
advertised to do, probably due to omis-
sions in the press copy.

For example, on page 268 Mr Frey
stated, “It is also necessary to prepare
the machine with the knowledge that
blank spaces which precede letters in the
first two rows should be treated as
zeros.” Program lines 270 and 280,
however, can never be executed because
of the branch instruction in line 210,
which bypasses lines 270 and 280 com-
pletely. As a result, problems such as
“SPEND+MORE=MONEY” cannot be
solved, and an error message is gen-
erated. Changing the branch instructions
at line 210 to cause a jump to line 270,
instead of line 300, eliminates this prob-

lem, as long as the short word is not
more than one letter less than the other
word.

A second malfunction occurs in prob-
lems of the “SEND +MORE=MONEY"
type: when the sum word contains one
more letter than the addends and also is
a unique letter (such as in “SEND
+MORE=HONEY"). The program
recognizes the patterns and alters the ar-
ray correctly, but the value for that let-
ter is not displayed on the screen. A
short statement immediately after a suc-
cessful pattern search, such as:

415 PRINT @ 762+6*NL, 1
seems to correct this error.
K W Butcher

Canton ME 04221

Mr Butcher's comments are correct.
We appreciate the feedback....CM

Introducing

THE

EENCHMArk-

WORD
PROCESSING
SYSTEM

THE BENCHMARK software system sets new standards in word prucessing. First, it
can be delivered to runon 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.
® Overtype - erases, corrects
® Variable, electronic decimal tab
® Screen menus simplify operation
® Block move and get

® Multi-operating system

® Changes terminal drivers

® Customized to utilize all the
features of terminal & printer

ony $499

THE BENCHMARK is distributed exclusively by R&B Computer Systems. Dealer

inquiies ave invitec Compurer
P&% Sysl' ems”

18954 E. University Tempe, Arizona B5281
1-800-528-7385 AZ-602-868-7101

THE BENCHMARK is a trademark of Metasoft Corparation

plus tax
where applicable
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Software for the Altos

I read with great interest Mark
Dahmke’s article in the November 1980
BYTE concerning the Altos machine.
(See “The Altos ACS 8000 Single-Board
Computer,” page 158.) I agree with Mr
Dahmke’s assessment of the Altos as a
well-designed and reliable machine. I
was especially interested, however, in
his comments on the available software
for the Altos.

I represent Avtek Inc, the software
house that wrote APULIB and the bisyn-
chronous and asynchronous communica-
tions packages for the Altos machine
mentioned in the article. The software
picture for the Altos is not really as grim
as the article makes it appear. Avtek has
written many other software packages
for the Altos. Among them:

© OPRA—A enhancement to the CP/M
operating system. It increases disk-
storage capacity by 40%, disk-170 (in-
put/output) speed by a factor of 2, it
supports a type-ahead buffer, and it pro-
vides for easy mixed-mode operation.

e Communications Packages—In addi-
tion to the full IBM 2780/3780 bisyn-
chronous and asynchronous packages |
already mentioned, there is a syn-
chronous communications package for
Altos-to-Altos use. Incidentally, the
price of the bisync package has been
lowered to $495.

o GRAFLIB—A two- and three-
dimensional graphics-subroutine library
for use with the Altos and a modified
Lear-Siegler ADM-3A terminal (512 by
256 resolution), a Diablo 1650 printer,
and a multicolor plotter.

o Graphics and Scientific System—A
complete system for the Altos and the
modified ADM-3A that contains Avtek's
own screen-oriented editor, a scientific-
paper typesetting package, and many
stand-alone and subroutine packages for
graphics and for the solution of special-
ized scientific and mathematical prob-
lems. This system also supports the
Diablo 1650 printer, for graphics and
manuscripts, etc, and multicolor plot-
ters.

In addition to those packages, Avtek
has plans for several others, including a
financial modeling package. I think that
the software that Avtek supplies makes
the Altos a very versatile and useful
machine. In fact, it turns the Altos into
a system.

John C Theys

President

Advanced Computational Technology Inc
30 Side Cut Rd

West Redding CT 06896

Circle 9 on Inquiry card. ==



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%, 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.

In California, 800-662-9238. Or write:

- Apple Computer, 10260 Bandley Drive,
Cupertino, CA 95014.

apple computer Inc.
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ARISTO/POLKS

314 5th Ave. (32 ST) N.Y.C.. N.Y. 10001
Telephone: (212) 279-9034

$ 379

A quality printer, designed for
continuous printing duty cycle, giving
high reliability at low cost.

OKIDATA -

Microline 80

The small, quiet, light, highly depend-
able printer with three way paper hand-

ling. Single sheet/roll/pin feed.
EPSON - : MX 80

~N

$ 499

The worlds first printer with disposable
print heads. Built in dependability with
an extensive range of features

ANACOM - 150

The new 150 CPS full size carriage, dot
matrix printer. Bidirectional and logic
seeking, taking up to 15 paper.

NEW SUPERBOARD 3 f
CHALLENGER C1P 8K
C1P 5 FLOPPY 20K 1 !
CHALLENGER (COLOUR) C4P 8K
C4P FLOPPY 24K 5"
COLOR-DUAL B FLOPPY CBP
C-3 48K DUAL-FLOPPY 8"
C-3 + 23 MEG HARD 0ISK

PLUS ALL SOFTWARE ANO PERIPHERALS

All European trade enquiries to:

NORTHAMBERLTD

Great Oak House, Esher,Surrey, England
KTT09BR . Telephone: 0342 62071
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68000 At Last?

In looking over a recent issue of
BYTE, I came across a section titled
“BYTELINES” that contained references
to the MC68000. (See “68000, Where
Art Thou?” September 1980 BYTE, page
164.) The message that I got from
reading the commentary was that the
MC68000 is still in the experimental
stage. This is untrue! All unreserved op
codes have been defined, and the in-
struction set has been frozen since
January 1980. The second point is that
we have been shipping the 68000 in large
quantities for some time now. We have
no problem committing to delivery on
large-production quantities.

Since those comments were based on
customer inputs, I can understand some
confusion. I hope that this letter will
help to resolve it.

Steve Sparks

Manager

Marketing and Applications
Motorola Inc

3501 Ed Bluestein Blvd
Austin TX 78721

Sol Libes Replies:

The column in question was written
some time ago. At that time, two OEMs
(original equipment manufacturers) that
wanted to use the 68000 reported to me
that they were still not able to go into
production on planned products because
Motorola still had not completed the
68000’s design and would not fill pro-
duction orders. In other words, the facts
as I reported them were true at the time.
I understand that Motorola is now ship-
ping production quantities.

A System Note

One problem with OSI (Ohio Scien-
tific) systems (most notably the C-2) has
been the inability to utilize the 6502 IRQ
and NMI commands from a BASIC pro-
gram, via USR routines. The problem
originates from the fact that the reset
vectors for these commands, contained
in the system’s ROM (read-only mem-
ory), point to an area of memory that is
heavily used by BASIC (ie: hexadecimal
addresses 01XX). Thus, it is impossible
to field either of these interrupts because
BASIC rapidly destroys any service
routine.

My colleagues and I have proposed to
OSI that new firmware be produced,
identical to the old one in all respects
but for the IRQ and NMI reset vectors.
These would be changed to point to a
part of memory that is “stable” (eg:
hexadecimal addresses DOXX or EOXX).
However, for such a new device to be
produced, it must be financially feasible
to do so (the cost to be in the $0.25 to
$0.50 range). So, we would like to ask

all interested OSI users to drop a quick
note to Ohio Scientific expressing
interest:

Ohio Scientific Computers
Attn: Customer Relations
1333 S Chillicothe Rd
Aurora OH 44202

If enough replies are received, all of us
may well see a new monitor device.
Thanks so much!

Shaun D Black

University of Michigan

Department of Biological Chemistry
5440 Medical Sciences I

Ann Arbor MI 48109

intercepting Raster

I very much enjoyed John Beetem's ar-
ticle entitled “Vector Graphics for Raster
Displays.” (See the October 1980 BYTE,
page 286.) To say the least, I found it a
unique method. However, I must take
exception to one statement that was
made regarding techniques for plotting
vectors.

In referring to the slope-intercept and
trigonometric methods of calculation,
Mr Beetem states, “None of these is very
good for a small computer, because
many slow multiplications and divisions
are needed.” This is simply not true, at
least not in the case of the slope-inter-
cept method. (Note: In the following
discussion, for simplicity, it will be
assumed that the X length is greater than
the Y length. If this is not the case, the
X and Y values should be swapped; the
program under discussion handles the
data in approximately this way.)

The formula used in the common im-
plementation of the slope-intercept
method is Y=MX+ B, where
M=(Y2-Y1)/(X2—X1) and
B=Y2—(X2X M). In other words, the
value that represents the slope of the line
is multiplied by the given X value, then
added to the origin (offset) to determine
the Y position. To plot a vector, one
would normally step through the X
values and calculate matching Y coor-
dinates from one end of the vector to
the other.

In examining the formula, it should be
obvious that if X is stepped by a con-
stant amount, then Y will also increase
by some constant value. To reduce the
algorithm to its simplest form, it is best
to increment X by 1 (because, by defini-
tion, we cannot plot any fractional
points). One can, therefore, find the Y
increment value simply by dividing the
Y length by the X length.

How complicated is the actual algo-
rithm? Not very. Unitek Ltd is currently
developing a high-level graphics package



TRS-80* Model I Computer Owners . . .

Double-density storage.
It’s really here!

Here at Percom. And your authorized Percom dealers.
And double-density storage is here in a big way. Because now
you can choose from three different levels of mini-disk systems —

all double-density rated.

And get the storage that precisely meets your application

needs.

Not to mention the service and quality that’s made Percom the

industry leader.

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-80™
or any other single-density operating system.

Or, you can add a Percom DOUBLER™ 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
!I' 1 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

guality control measures as TFD-100 and TFD-200
rives.

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-
I kette. By comparison. 3740-formatted eight-inch
i 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.

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

Percom. In Canada call 519-824-7041.

™ trademark of Percom Data Company, Inc.

Terudcmark of Tandy Radio Shack Corpuration which has no relationship to Percom Data Company

Prices and specifications subject to change without notice.
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The DOUBLER™ — This proprietary
adapter for the TRS-80* Model | com-
puter packs approximately twice the
data on a disk track.

Depending on the type of drive, you
can store up to four times as much
Y . data — 350 Kbytes— on oneside ofa
m 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
DBLDOS™, 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 This software patch, called PATCH PAK™
upgrades TRSDOS* for operation with improved 40- and 77-
track drives. For single-density operation only.

PERCOM

PERCOM DATA COMPANY. INC.
211 N KIRBY + GARLAND TX « 75042

(214) 272-3421

Call toll free
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MORE FOR YOUR
RADIO SHACK
TRS-80 MODEL I!

MORE SPEED
10-20 times faster than Level Il BASIC.

MORE ROOM
Complled code plus VIRTUAL
MEMORY makes your RAM act larger.

MORE INSTRUCTIONS
Add YOUR commands to its large in-

struction set!

Far more complete than most Forths:
single & double precislon, arrays,
string-handling, more.

MORE EASE

Excellent full-screen Editor, structured
& modular programming

Optimized for your TRS-80 with
keyboard repeats, upper/lower case
display driver, single- & double-width
graphics, stc.

MORE POWER

Forth operating system
interpreter AND compller

internal 8080 Assembler

(280 Assembler also avallable)
VIRTUAL 1/O for video and printer,
disk and tape

(10-Megabyte hard disk avallable}

li(SFORT

THE PROFESSIONAL FORTH
FOR TRS-80 MODEL |

{Over 1,000 systems In use)

MMSFORTH Dlsk S stem V19 (requlres 1
disk drive & 16K RAM) . ....... just $79.95°

AND MMS GIVES IT
PROFESSIONAL SUPPORT

Source code provided
MMSFORTH Newsletter
Man demo programs aboard
FORTH User Groups
Pro ramming staff can provide advise,
modifications and custom
programs, to fit YOUR needs.

MMSFORTH UTILITIES DISKETTE: Includes
FLOATING POINT MATH (L.2 BASIC ROM
routines lus Complex numbers,
Rectangular olar coordinate converslons,
grees mode, more), plus a full Forth-st e
ASSEMBLER; plus a powerful CROSS-
REFERENCER to iist Forth words by block
and line. All on one diskette (requires
MMSFORTH, 1 drive & 16K RAM), .. $39.95°

THE DATAHANDLER V1.1, a very soph-
isticated database management system
operable by non-pro rammerséregulres Disk
MSFORTH, 1 drive AM) wlth
manuals,

FORTH BOOKS AVAILABLE
MICROFORTH PRIMER (comes“;vlth

MMSFORTH) separately

USING FORTH — more detalied and advanc
ed than above 25,
Threaded Interpretive Language — Excellent
Analysis of MMSFORTH — Llke Language
Advanced $18.95°
CALTECH FORTH MANUAL — good on

$10.00°

— Software prlces inciude manuals and re-

ulre s| nlng a slingle-system user

license. 2.00 S/H plus $1.00 per addi-
tlonal book; Mass. orders add 5% tax.
Forelgn orders add 15%. UPS COD, VISA &
M/C accepted; no unpald purchase orders,
please.

Send SASE for free MMSFORTH information.
Good dealers sought.

Get MMSFORTH products from your
computer dealer or

MILLER MICROCOMPUTER
SERVICES (B1)

61 Lake Shore Road, Natlck, MA 01760
(617) 6536136

Forth Internal structure, etc
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for a commercial graphics product, and
the vector routine uses this method. The
division itself encompasses only fifteen
instructions (30 bytes), and need be done
only once, which is before the actual
write loop is entered. The loop proper
contains only an X increment instruc-
tion, a double-precision add (two in-
structions) for the Y increment, the ac-
tual write-routine call, and a simple test
for end-of-vector. Since Mr Beetem is
using an 8080 and Unitek’s system is
6800-based, a speed comparison would
be worthless. Suffice to say that the
routine actually calculates the vector
faster than the hardware can plot the
points.

To show the simplicity of the
algorithm, here is a minimal representa-
tion:

1. Find the lengths of the X and Y com-
ponents of the vector.

2. Divide the Y length by the X length.
3. Set location to X,Y origin.

4. Set the X increment to 1.

S. Set the Y increment to the result of
the division.

6. Set the Y fraction register to hexa-
decimal 80 (¥ for round-up).

7. Plot the location.

8. If location is end-of-vector, stop.

9. Increment X.

10. Add the Y increment to the Y frac-
tion register.

11. If an overflow occurs, increment Y.
12. Go to 7.

As can be seen, the algorithm is rather
simple, and uses no complex mathe-
matics in the loop.

It turns out that this method solves a

particularly knotty problem that crops
up in other variations (especially in a
parametric line representation). When
vectors approach angles that are multi-
ples of 45° (ie: the X length nears the Y
length), varying overflow rates in the
two variables cause undesired excursions
away from the actual vector. This
creates a rough section about the points
where steps would normally occur. In-
crementing one of the variables by 1
eliminates any possibility of variable
overflow and results in a very smooth
vector.

I found Mr Beetem'’s logic interesting
and informative; had I considered this
method of drawing vectors when we at
Unitek were designing our graphics
package, I probably would have discard-
ed it without careful examination,
believing it too slow and complex. Mr
Beetem has proven this not to be so.
Perhaps the same thing happened when
Mr Beetem was writing his routine. He
too may have considered the slope-inter-
cept method briefly, but discarded it,
without closer examination, as being too
clumsy. (Alas, it always seems that the
algorithm one discards later turns out to
be the variation with the greatest poten-
tial....) In this case, it happened for the
best; otherwise, we would not have Mr
Beetem’s method to consider. I do not in
any way intend to detract from his ap-
proach; merely to indicate that the
slope-intercept is also a viable method
for microcomputers.

Richard H Rae, CET
Unitek Ltd

POB 671

Emporia VA 23847

Fewer Resistors =
Same Resistance

In the August 1980 BYTE, W Lloyd
Milligan shows a network of twenty-six
1-ohm resistors (see “Letters,” page 20)
that he believes is the smallest net-
work whose value is very close to 7 (pi).
However, by using the same continued-
fraction principle with only six parallel-
connected resistors, a solution with a
total of only eighteen resistors is shown
in figure 1. Alas, I have been unable to

Figure 1

find any network that starts with three
in series with fewer resistors; starting
with two in series, there is another solu-
tion with eighteen. All of these differ
from 7 by about one part in four
million. They all have the value
355/113.

Can anyone find a solution with
seventeen or fewer?

John Fitzallen Moore
714 E Birch Rd
Lake Bluff IL 60044

AAA
V



A Few Extraordinary Products for Your 6800/6809 Computer

s

Percom mini-disk systems start as
low as $599.95, ready to plug in and
run. You can't get better quality or a
broader selection of disk software
from any other microcomputer disk
system manufacturer —at any price!

Features: 1-, 2- and 3-drive systems
in 40- and 77-track versions store
102K- to 591K-bytes of random ac-
cess data on-line - controllers in-
clude explicit clock/data separation
circuit, motor inactivity time-out cir-

= —— —— e

The SBC/9™ A

10" By Any Measure. circis 14

cuit, buffered control lines and other
mature design concepts + ROM
DOS included with SS-50 bus ver-
sion — optional DOSs for EXOR-
ciser* bus - extra PROM sockets
on-board « EXORciser* bus version
has 1K-byte RAM « supported by ex-
tended disk operating systems; as-
semblers and other program de-
velopment/debugging aids; BASIC, -
FORTRAN, Pascal and SPL/M lan-
guages; and, business application
programs‘ Circle 13 on inquiry card.
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Printed wiring is easily soldered tin-lead
plating. Substrates are ?Iass epoxy. Pro-
totyping cards provide for power regula-
tors and distributed capacitor bypassing,
accommodate 14-, 16-, 24- and 40-pin
DiP sockets. Prototyping boards include
bus connectors, other connectors and
sockets are optional.
| MOTHERBOARD — accommodates five
S§S-50 bus cards, and may itself be

The Electric Window ™: Instant,
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Mini-Disk Storage
in the Size You Want
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Versatile Mother Board, Full-Feature Prototyping Boards ciete 105

plugged into an SS-50 bus. Features
wide-trace conductors. Price: $21.95
§8-50 BUS CARD — accommodates 34-
and 50-pin ribbon connectors on top
edge, 10-pin Molex connector on side
edge. Price: $24.95.

S$8-30 BUS CARD — 1'-inch higher
than SWTP I/O card, accommodates 34-
pin ribbon connector and 12-pin Molex
connector on top edge. Price: $14.95.
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= Circle 112
Real-Time Video Display Control

The Percom SBC/9™ is an SS-50 bus compatible, stand-
alone Single-Board Computer. Configured for the 6809
microprocessor, the SBC/9™ also accommodates a 6802
without any modification. You can have state-of-the-art
capability of the '09. Or put to work the enormous selection of
6800-coded programs that run on the '02.

The SBC/O™ includes PSYMON™, an easily extended 1-
Kbyte ROM OS. Other features include:

« Total compatibility with the SS-50 bus. Requires no changes to the

motherboard, memory or I/O.

« Serial port includes bit-rate generator. RS-232-C compatible with

optional subminiature ‘D' connector instalied. 10-pin Moiex connec-

tor provided.

« Eight-bit, non-latched, bidirectional parailel port is multi-address

extension of system bus. Spans a 30-address field; accommodates

an exceptional variety of peripheral devices. Connector is optional.
¢ Includes 1-Kbyte of static RAM.

+ Costs only $199.95 with PSYMON™ and comprehenswe users

manuai that mcludes source hstlng of PSYMON™

— —

™™ trademark of Percom Data Company, Inc.
* trademark of the Motorola Corparation.

Prices and speciﬁcar.ions subject to change without notice.

I PEF!CDM OATA COMPANY, INC.
| 211 N. KIRBY GARLAND. TEXAS 75042

(214) 272.3424

(PERCOM

Memory residency and outstanding software control of display format and
characters make this SS-50 bus VDC card an exceptional value at only $249.95.
Other features: :

* Generates 128 charac-
ters including all ASCII dis-
playable characters plus
selected Greek letters and
other special symbols.

* Well-formed, easy-to-
read 7x12-dot characters.
True baseline descenders.
» Character-store (display
memory included on card.
* Provision for optional
character generato
EPROM for user defined
symbols.
» Comprehensive users!
manual includes sourc
listing of Driver software.
Driver — called WINDEX™
— is also available on mini-
diskette through the Per- ‘ :
com Users Group.

Products are available at Percom dealers nationwide. Cali toll-free,
1-800-527-1592, for the address of your nearest dealer, or to

order direct.




An Introduction
to Atari Graphics

Chris Crawford and Lane Winner
Atari Inc
1272 Borregas Ave
Sunnyvale CA 94086

The Atari 400 and 800 are second-generation persoral
computers. In addition to the normal memory and pro-
cessor integrated circuits, they contain three special-
purpose LSI (large-scale integrated) circuits which make
them capable of many feats of computing legerdemain.
Most of this power, however, lies brooding beneath
many layers of “human engineering.” The beginning pro-
grammer working in BASIC is paternalistically protected
from the complexities and power of the beast within. The
more experienced programmer seeking cybernetic high
adventure must first defeat the friendliness engineered in-
to the machine to unleash its throbbing brute power.
Without help, this can be most difficult. We will act as
native guides for one region of this complex machine: the
display list. We will show you how to generate flashy dis-
plays by creating you own display list and redefining the
character set.

Display-List Fundamentals

Most personal computers use a straightforward mem-
ory-mapped display in which the screen format is fixed
and each screen pixel’s (picture element's) contents are
provided by a specific location in memory. This is a sim-
ple scheme demanding little of either the programmer or
the computer. The Atari 400/800 uses a more complex
scheme involving a display list and display data. A dis-
play list is a sequence of commands that defines the ver-
tical format of the video display; the display data is the
information to be displayed.

The Atari 400/800 display list is actually a small pro-

gram; it is processed by a special LSI circuit called
ANTIC. ANTIC is a dedicated microprocessor whose
sole function is to control the video display. ANTIC uses
a process called DMA (direct memory access) to gain ac-
cess to the display list and display data. The display list
and display data are stored by the high-speed (1.8 MHz)
6502 microprocessor. When the BASIC programmer
types GRAPHICS 7, the operating system writes a com-
plete display list into memory and clears the display data.
The information flow for this process is diagrammed in
figure 1. Clearly, the adventurous programmer who by-
passes BASIC and writes his or her own display list will
have more direct control over the screen.

Associated with the display list are the concepts of a
graphics mode and a graphics-mode line. The Atari
400/800 supports fourteen fundamental graphics modes,
only nine of which are directly accessible from BASIC.
The first six modes (three of which are accessible from
BASIC) are character modes which display characters in
different combinations of size and color. The remaining
eight graphics modes display squares of color in different
resolution and color combinations. A graphics-mode line
is a group of horizontal-scan lines which are treated as a
unit for display purposes. (A horizontal-scan line is a
single sweep of the electron beam across the television
screen. There are 192 horizontal-scan lines in the visible
area of the screen.) A graphics-mode line will contain be-
tween one and sixteen horizontal-scan lines, depending
on the graphics mode involved. A graphics-mode line
stretches horizontally all the way across the screen (you

6502

8Aas/IC MICRO-

PROGRAMMER

OPERATING
SYSTEM

PROCESSOR

DISPLAY ; AL
L SHpegaY EisT Ang. TELEVISION
DISPLAY DATA IS SCREEN
- CIRCUITS

ADVENTUROUS
PROGRAMMER

Figure 1: Information flow for Atari 400/800 display. The adventurous programmer who bypasses BASIC gains more control over
the display list and display data, and thus is able to customize the displayed image to a greater extent,
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Anyon

MusicSystemi generates the sound of any musical
instrument—‘rieal or imagined! Solo or sextét. Rock
or classical. Baid-back or loud. At home or in the
concert hall qr classroom. MusicSystem sets new
standards for i‘omputer generated music.

Digital Synthesizer with 16 voices. Stereo output.
Polyphonic-miulti-voice chords and note sequen-
ces. Additive gynthesis of instruments. Waveforms,
envelopes, and amplitudes are fully programmable
for each voicg to create instrument definitions and
music dynamjics. 32 Khz sample rate. Frequency
resolution isf .5Hz steps. Graphical input of sheet
music on Righ-resolution screen using standard
music nofation. Print out sheet, music with’ a
graphuc/s/prmter. Complete software operating
system# Graphical music editor using light pen
(previded), game paddles, or keyboard. Pre-
entered music provided for immediate playing
and enjoyment. Thorough documentation and
tutorial user's manual.

Hardware

s

tem.

ruments
n Apple

\.

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

Available at Apple Dealers worldwide

Mountain Hardware

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

300 Harvey West Bivd., Santa Cruz, CA 95060
(408) 429-8600
Music 1 can play? Send details.

State.

*Appie [s a trademark of Apple Computer, Inc.
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cannot change graphics modes halfway across the
screen). The video display is thus organized as a vertical
sequence of mode lines of varying height and contents.
There are many thousands of possible sequences of mode
lines on the screen; BASIC restricts the programmer to
seventeen such sequences. Each such sequence is referred
to in the BASIC manual as a graphics mode.

Display-List Details

The display list and the display data normally reside at
the top of available memory-address space. Since the
amount of available memory is not fixed, the operating
system must keep track of the address of the display list.
The address of the beginning of the list is stored in
decimal addresses 560 and 561. The first 3 bytes in the
display list skip twenty-four blank scan lines, which is
necessary to defeat the vertical overscan of many televi-
sion sets. The next byte is called the LMS (load memory
scan) byte. It defines the first mode line of the display and
also instructs ANTIC that the following 2 bytes give the
address at which display data can be found. Since we
rarely need to tamper with these first 4 bytes, we will
start with the fifth byte, whose address we will assign to a
BASIC variable called START. The value of START can
be calculated by:

START =PEEK(560) + 256 +PEEK(561) + 4

The bytes at this location and the succeeding location
give the starting address of the display data. Beginning at
location START +2 is a sequence of mode bytes which
specify the mode lines for the display. The codes for these
mode bytes are found in table 1. The programmer has the
freedom to create any sequence of mode bytes for the
display list. The programmer also has the responsibility
to insure that the chosen sequence includes exactly 192
horizontal-scan lines. At the end of the mode-byte se-
quence, the programmer must place an ANTIC JUMP
byte (decimal 65) followed by the low- and high-order
address bytes of the beginning of the display list—four
bytes lower in memory than the location we refer to as
START.

The starting address of the display data, which we will
assign to a BASIC variable called MEMST, can be cal-
culated from:

MEMST =PEEK(START) +256+PEEK(START +1)

The display data is simply strung together in sequence;
this can cause a headache when mixing modes. Since dif-
ferent mode lines require different numbers of display-
data bytes, the programmer wishing to change a display-
data byte must calculate its position in display-data
memory by adding up the space requirements of each
previous mode line. The BASIC POSITION and PLOT
commands work reliably only with the homogeneous
display lists used by BASIC, so the programmer who
mixes modes must expend greater effort to use such a
specialized display.

A Real Display List

We shall now illustrate these principles with a sample
program and its resultant display, display list, and dis-
play data. The program is a straightforward affair which
plots the BYTE logo in graphics mode 7+16. The pro-
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A growing

line of tools to
expand the Apple.

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

7720A Paraliel Intertace. Two bi-directional 8-bit
1/0 ports will connect your Apple to a variety of
parallel devices, including printers, paper tape
equipment, current relays, external on/off
devices. Full featured, programmable inter-
rupts, supports DMA daisy chaining.

78118 Arithmetic Processor. Interfaces with
Applesoft, so you just plug in and run. Based
on the AM 9511 device, provides full 16/32-bit
arithmetic, floating point, trigonometric, loga-
rithmic, exponential functions. Programmed I/O
data transfer, much, much more.

7710A Asynchronous Serial Intertace. Conform-
ing to RS-232-C A thru E 1978 standard, this
card will drive a variety of serial devices such as
CRT terminals, printers, paper tape devices, or
communicate with any standard RS-232 device,
including other computers. Full hand-shaking,
and fully compatible with Apple PASCAL!

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

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

7114A PROM Module. Permits the addition to or
replacement of Apple Il firmware without
removing the Apple I ROMs. Available with
on-board enable/disable toggle switch.

7500 A Wire Wrap Board. For prototyping your
own designs.

7810A Solder Board.
7390A Extender Board.
70184 16K Dynamic Memory Add-On.

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

Applell, Apple I Plus, and Applesoft are trademarks
of the’Apple Corporation.

CCS makes the difference.




We see the Apple
a little differently.

We see it as a good
' ' 'h' d high-speed math functions, and fast, high resolution graph-
WCY 0 ge |ng$ °neo ics. And tools to connect the Apple to lab test equipment
like function generators or plotters.

Apple has built a great computer. We at CCS have And we have tools to connect the Apple to the outside
built a great line of peripherals and components to expand ~ world, including A/D converters and interval timers with
the Apple. To do almost anything you want to get done external interface.
with a computer. We make components for the S-100 bus, the PET, and

If you want to do business with an Apple, we've got the TRS-80, too. We built our products to deliver hard-
tools to connect the Apple to standard business printersand  nosed value to the OEM, and to the inventor who knows the
terminals. Or to modems, for communications over tele- best, at prices that are unbeaten.
phone lines, with other computers, even with other Apples. To find out how much computer your Apple I can be,

If you want to apply your Apple to engineering, scien-  see things our way. Because for serious users with serious
tific, or graphic projects, we've got tools for high-powered,  uses for the Apple, we've got the tools.

California Computer Systems
250 Caribbean Sunnyvale, CA 94086 (408)734-5811



Left
4 Bits

Right

Mode Remark 4 Bits

character
character
character
character
character
character
character
character
graphic
graphic
graphic
graphic
graphic
graphic
special
special
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Scan
Color Lines
Dots Per Number Bytes
Per Mode of BASIC Per

Pixel Line Colors Mode Line
Vo 8 12 0 40
Y2 10 1% - 40
1 8 4 - 40
1 16 4 - 40
1 8 5 1 20
1 16 5 2 20
4 8 4 3 10
2 4 2 4 10
2 4 4 5 20
1 2 2 6 20
1 1 2 — 20
1 2 4 7 40
1 1 4 - 40
Ve 1 12 8 40

Blank - - - -

JUMP - - - =

Table 1: Interpretation of the graphics-mode-byte codes. Remarks are as follows:
1. The left nybble of the very first mode byte of the display list must be changed from 0 to 4.
2. The blank mode is used to output a selected number of blank background lines.
3. The JUMP instruction causes the ANTIC graphics processor to recognize the end of the display list and return to
the beginning of the list, waiting for vertical blanking to occur so it can proceed with another frame.
Where 1V2 colors are indicated, the hue of the foreground color cannot be controlled.

Photo 1: The BYTE logo as displayed by the Atari 400/800 run-
ning the program of listing 1. See table 2 for details.

gram is presented in listing 1 (page 24), and the display it
produces is shown in photo 1. Figure 2a and table 2a
show the display list for this display. Since this is a stan-
dard BASIC graphics-mode display list, it is neat and
tidy.

Tampering With the Display List

With the formal goal of improving the display and the
heuristic goal of demonstrating display-list manipula-
tions from BASIC, we shall now tamper with this display
list. The first step in this process is to prepare our pro-
posed display list on paper. The desired screen format is
shown in figure 2b.

22  January 1981 © BYTE Publications Inc

We must consult table 3 to determine which of the
display modes will require the greatest amount of
memory space. In our case, we are using modes 0, 1, 2,
and 7; mode 7 is clearly the most memory-intensive
mode. We shall therefore start with mode 7 and modify
the mode-7 display list. It is always easier to pare down
an oversized display list than to build up an undersized
one.

Next, we must verify that our proposed display list
does indeed produce 192 horizontal-scan lines. Consult
table 1 to find the number of scan lines per mode line.
Our calculation produces the following results:

Mode Number Scan Lines Total Scan
of Mode  Per Mode Lines
Lines Line
0 1 8 8
1 4 8 32
2 4 16 64
7 44 2 88
192 Total

We now determine the mode bytes for each of the
mode lines by looking them up in table 1. It is handy to
convert these to decimal for later use. Our results are:

Mode Hexadecimal Decimal
Mode Byte Mode Byte
0 02 2
1 06 6
2 07 7
7 0D 13

Circle 17 on Inquiry card. el



MULTIUSER

COMPUTER

DN S-100 BUS
DESIGNEO TO
SATISFY A WIOE
VARIETY OF
APPLICATIONS.

STANDARD FEATURES

incruoe: CP/MVM 2.2
DPERATING SYSTEM, 64K
EXPANDABLE, BANKSE-
LECTABLE MEMORY,4aMHZ
ZBOA CPU WITH 4 SERIAL
ANO 3 PARALLEL PORTS,
RELIABLE B” FLOPPY DISK
ORIVES IN A STURDY ALL
METAL CABINET.

$ 4900

MP/M OPTIONAL.

]
CP M AND MP M REGISTERED TRADE MARKS OF DIGITAL RESEARCH ZDBE x

P.O.BOX 1847 SAN DIEGD,CA. S2112
5333 MISSION CENTER RD SAN DIEGO,CA. 92108

{(714) 296-9182




Listing 1: Atari 400/800 program to plot the BYTE logo, shown in photo 1. See table 2 on page 26 for details.

100 GRAPHICS 7I1COLOR 13FOKE 7651 iFPOKE 710,1281F0HE 712,128
110 A=0¢READ ByCIIF Bx—-1 THEN GGSUB 800:18CTO 110
120 READ AsByCIIF Ax~1 THEN GGSUE B003COTC 120
136 END
8C0 ON A+1 GOTO 81C.820,830
Bi0 FPLOT EyCIRETURN
B20 DRAWTO ByCiRETURN
830 FOSITION EsCeXIO 18y4b50y0y"G8 " IRETURN
90C DATA 111+230,1311931,11031916¢99321L,108s32,107y33+107.34
05 DATE 1062359106936 107937:1077,33,1089v3%9109240,1105%0,111,40
910 DATA 11ts41lvi10y41v10994191C3+42910794391075y445106945
215 DATA 1069469107947 9307948+ 108,495209»509110,50+111-50»111,51
920 DATA —1s-=191997 9519299695091 9962505299493 1
925 DATA 29975309 0993:,3191992y3191+919y3191+20+32:1+89+33+1+8%,34
230 DATA 1+88y359 198895091987 yT191 98095192979 950,0979950
935 DATA 2979935509799 359297893490+78+v3492978:337097893372977932
940 DATA 0977 93292976931 v19749¢319v1974v30+:1993+36G90v71930
945 DATA Ley7 1946y 1e709309 197093691 98699439196%2246919682454v156Br46
P50 DATA 1967724991967 9509196695191 959951922389v3090-,56930
230 DATA 2y58s469s 19549469 2954+4499y 196494391 963949891 +639v31v1v62530
P60 DATA 1LvS5v3092v54y31v0v54v3192¢54,43,09y51+31
96T DATA 1951399051 v42virySLlvS0,0Lv509y31y1+50v42y053093%91930930
70 DATA 1+49930919v49932y09499339y1 94924390949 54¢
75 DATA 1949yTly1v4Gr51ly 19482509 0y489429y1 9487399 0+s43:3191+4989310
280 DATA 1+46932r094693890+469459094694951 9459481945943
985 DATA 0+45¢38219v459 33909347 +5191v36s51 9293593090935y 50029y35551
P90 DATAE 193630919499 309 19050
al b)
NORMAL MOOIFIED
,/”’“15327—ZIEEZ““‘\\\ gx2=18
[ MODE 0 1 LINE \ T1xs8-8
MODE 7 35 LINES 35%2:=70
o6 X2 - 192 Ponels SCAN
LINES MODE 1 4 LINES I ax8-32
MODE 2 4 LINES 4%16:=64
TOTAL=192 TOTAL=192

Figure 2: Horizontal-scan line arrangement for normal- and modified-display screens. The video screen in figure 2a is composed com-
pletely of mode-7 horizontal lines. In figure 2b, the video screen is constructed from multiple-mode sections that allow a mix of im-

ages to be displayed. Refer to table 2 for details.

The results of this paperwork are presented in table 2b.

Now, at last, we are ready to write some code. Please
refer to listing 2 on pages 28 and 30 in conjunction with
this narrative. We begin by checking to see that there is
enough memory available to reposition the display list
(line 0). If there isn’t enough, the program aborts. We
then move the top of available memory down by 4 K
bytes and execute a GRAPHICS call (line 20) to write a
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new display list and display data in memory. This pro-
cedure reserves 4 K bytes of memory for our own use
later on. We then define our display strings (lines 30 and
40) and execute another GRAPHICS call to initialize our
display list—which we shall subsequently modify. The
series of POKEs in lines 50 and 55 define the colors we
will be using and turn off the character display while we
redefine our characters.

Circle 18 on inquiry card. sl



GRAPHIC TERMINAL s mawss

FANTA STICK-I is a multifunctional

terminal that lets you draw and move
patterns on the screen, and is also
= capable of analyzing drawn patterns.
FANTA STICK-I is designed to im-
prove functional performance using

integrated circuits and highly ma-
GRAPHIC SOFT BOX-I nipulative telephone keys.
$ 1 2 5 00 It is plug compatible with APPLE-

e

II and especially designed for such
fields as production of commercial
animation, promotional demonstra-
tion, graphic analysis, and develop-
ment of software.

B HARDWARE

FANTA STICK-I consists of stick,
SW1-3 switch, tenkey, 1/O expansion
connector, pilot lamp, and change-
over switch on the reverse side. Stick
and CH1-3 switch are used for mak-
ing patterns and playing games.
Tenkey is used for inputing dot to
the screen, graphic mode command,
box-position command, and save
and load patterns. 1/O expansion
connector is useful with 1/O connec-
tor inside APPLE by only changing
switch for using expansion connec-
tor without removing FANTA
STICK-I.

If you need higher performance, you
just add another FANTA STICK-I to
I/O connector.

® SOFTWARE

A feature of this software is the
division of the screen into twenty
individual boxes, for drawing pat-
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Mode-7
Display
Mode List Scan
Line Hexadecimal/Decimal Line
Number Number
LMS Byte 1 (4D) 77 2
Start - lo -
= hi =
2 0D 13 4
3 0D 13 6
4 0D 13 8
Mode 7
96 lines
Y Y
94 0D 13 188
95 0D 13 190
96 (0]9] 13 192
JUMP 41) 65
lo
hi

(@)

e —

Table 2: Normal- and modified-display lists correspond to the lines displayed in figure 2. The program corresponding to table
2a is given in listing 1, and the actual display is pictured in photo 1. Listing 2 corresponds to table 2b.

Modified
Mode-7
Display
Mode List Scan
Line Hexadecimal/Decimal Line
Number Number
LMS Byte ~ 1 (4D) 77 2
Start - lo -
= hi =
2 0D 13 4
Mode 7 3 0D 13 6
9 lines 4 oD 13 8
5 0D) 13 10
6 0D 13 12
7 0D 13 14
. 8 88 13 12
9 13 1
Mode 0} —10 02 2 26
(1 0D 13 28
12 oD 13 30
Mode 7
35 lines
44 (OD; 13 94
L 45 (0D 13 96
46 06 6 104
Mode 1 47 06 6 112
4 lines 48 06 6 120
49 06 6 128
50 07 7 144
Mode 2 51 07 7 160
4 lines { 52 07 7 176
53 07 7 192
JUMP 41 65
lo
hi

(b)

_

Mode 8 + 16 8138 Bytes
8 8112
7+ 16 4200
7 4190
6 + 16 2184
6 2174
5+ 16 1176
5 1174
4 + 16 696
4 694
3+ 16 432
3| 434
2 + 16 420
2 424
1+ 16 672
1 674
0 992
Table 3: Memory requirements for various graphics modes.

We then calculate the variable START in line 60. In
lines 70 thru 90, we POKE the new and different mode
bytes into the display list to create our new display list.
The offsets from START (the numbers added to START)
are simply the mode-line numbers for the new mode
lines. Thus, the offset in line 70 is 10 because the mode
byte we are POKEing is for the tenth mode line from the
top of the screen. (Remember, a mode line is not the same
as a scan line.) In line 95, we POKE the ANTIC JUMP
byte and the jump-address bytes at the end of our new
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display list. The value of the jump-address bytes points to
the beginning of the display list and can be found in loca-
tions 560 and 561.

We have just created a new display list on top of the
original one. Now we must put a display onto the screen.
This will be a tricky operation; as we mentioned earlier,
the PLOT and POSITION commands will not quite work
as we expect them to. Some extra effort is necessary to
produce a display. Fortunately, our GRAPHICS 7 plot-
ting of the BYTE logo will still work the same way.
Because we have inserted a mode-0 line above it, the logo
will be shifted down on the screen by six scan lines. This
shift is so small that we can neglect it and plot the logo
with the same routine used earlier. This is done in lines
110 and 120.

Now that we have plotted the logo, we desire to print
some other characters as shown in photo 2 on page 32.
Two problems impede us: first, we must redefine the
character set to mix uppercase and lowercase characters;
second, we must calculate where these characters go.

The first problem arises from the natural limitations of
an 8-bit processor. If four colors are supported (as in
GRAPHICS 1 and 2), only 64 distinct characters can be
displayed in each color. This is because 2 bits are required
to specify the color, leaving only 6 bits to specify the
character. This restricts our available set; the Atari char-
acter set in ROM (read-only memory) supplies uppercase
and punctuation or lowercase and graphics symbols, but

Text continued on page 32



mYTEE
- _"en you pick a Ddiy;'
. Pick Vista’s V300 Printer.

Vit EEEEEE

61895,

There are Daisies!. . . And, There are Daisies!. . . But Vista has a Peach!

The Vista V300 is exactly that, a "peach” of a daisy wheel printer both from the standpoint of price
and performance.

Think of it, a printer at nearly half the price (when compared to models even remotely competitive in
quality) combined with the ultimate in reliability, print quality, and flexibility.

Typical Comments: “Superb print quality!”, “Highly reliable.”, “Definitely letter quality. . . | can’t
believe the price tag.”, "Best use I've seen yet of LSI Technology.”

But judge for yourself — look at the V300 features and keep in mind this is a letter quality printer at

dot matrix prices.
®* Tractor option available

¢ Print Speed — 25 CPS (Optional 45 CPS for $2,195)
® Print Wheel — Industry standard 96-character Daisy Wheel . _
(including the extended-life dual plastic wheels) AND_’ Vista Has a Complete V100 Word Pro
* Service — Prompt maintenance/service agreements avail- cessing System for Only $4995!
able nationwide
¢ |Interface — Industry standard parallel {(RS232-C optional) The Vista V100 is a complete word process-
¢ Printable Columns — 136 . t that ifelinless
® Warranty — 90 days parts and labor, one year parts only ing system that includes:
* Proportional, bi-directional printing ® Programmable VFU
* Extensive self-test functions ® Hardware and software s Exidy Sorcerer ¢ Vista V300 Printer
compatible Computer, 48K Full Character Daisy
Vista does it again! Quality, Price and Perfor- * ‘ésg?:rf‘o g(‘)slfbi”"e . e e
mance with a peach of a daisy wheel printer. Densi,y' (,nc.ude; E Basic)
* Sanyo Data Display ® Can also be used for
IMMEDIATE DEUVE‘RY Monitor Data. Processing
For Further Information
¢ | Call Toll Free (800) 854-8017

The Vista Computer Company 1401 Borchard Street @ Santa Ana, California 92705 @ 714/953-0523

TMCPM Is a trademark of Digltal Research
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Listing 2: Atari 400/800 program to plot the BYTE logo and the other characters as displayed in photo 2.

0 IF FRE(O0)=H32% THEN FPRINT "NOT ENCUGH MEMCRYL® $END

20 RAMTOP=FEEX(L06) tFOKE 106 yRAMTCOF-16IGRAFHICS O

36 DIM SML$(IZ) ¢SMLB(Ly38V=" the small sustems Journal 2
40 DIM MGH$(41) IMGH$ {1 »4 ) ="CREARMCORANCHILLECERREREREFUBLICATION®
50 GRAFHICS 7+161COLOR 2F0OKE 7659s2

595 FOKE 708y1283F0KE 705 y40¢F0ORE 710,1283F0KE 712,128

650 START=FEEK(SA0)+FEEH(E61)%256+4

70 FOKE START+10+2

80 FOR X=0 TO 3:iFOKE STARTHAL+X» 6 INEXT X

0 FOR X=0 TO 3:iF0KE STARTHI0G+X»7 INEXT X

25 FOKE START+54+65 'FOK: START+SSyFEREK(S460) SPOKE START+I6FEEK(S61)
110 A=0SREAD ByClIF Bx-1 THEN GOSUzZ 800:GOTO 110

120 READ AsZsCIIF AX-1i TH N GOSUE 800:C0OTO 120

200 CHEAS=RAMTOF-4:ADDR=CHEASXKZ2T4

210 FOR X=0 TO 10-3 FOLKE ADDR+XyFPEEK(S7344+X) ¢NEXT X

220 FOKE 7%6sCHEAS

230 FOR X=0 TO ZSD.FGKE AODRAS1I2+XyFEEK (ADDR+256+X) tNEXT X

240 FOR X=0 TO 73V1F0ORE AQPE +512+Xy G INEXT X

230 FOR X=0 TO0 7 tReAD FOKE ADDR+99%8+X s AINEXT X

290 FOKE 7ESyCiPOKE 87;0

300 FOSITIGN 49917 #£63"AUGUST 1980 Volume 2 Number 8%

310 MEIMST=FEEK(STARTI+FEEK(START+L)IX254HICHRFOS=MEMST+46%40

32C¢ FOR X=1 TO LEN(SMLS)IFOAE CHRFOS5+X~-1/yASCISMLS (X X))4+12BINEXT X
330 CHRFOS=CHRFQOS+A60

340 FGR X=1 TO LENMMGRS)IFOHE CHRFGS+X-1 950 IMGHS (X s X)) =64INEXT X

Listing 2 continued on page 30

T A MAJOR NEW YORE BANE
INVITES YOu TO BANEKE AT HOME

..By Perscnal Computer
Our system talks with yvours., A program diskette provides
access to the bank for:

bill pavina
account transfers
kalance inauwiry
recard keering
Software requires 42K bytes of memory and one disk drive.
This is a pilet Program. For more information, Please terminate

this message by sendine in the form below.

NAME

MAIL FORM TO: Home Bankirne Svstem
F.O. Boax 721
Radio City Station
New York 10101
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THE DAWN OF
ANEW AG

The 2nd Generation is here!

MEASUREMENT systems & controls proudly vectored priority interrupts, RS-232C interfaces
introduces its new and exciting “2nd Generation” with full handshake, asynchronous or synchronous
family of S-100* compatible products. Each has operation with asynchronous baud rates to 19,200.
been specifically designed for use with Available in four or eight channel versions.

multi-user and network
operating systems such
as MP/M, CPINET, and
QASIS. 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.

controls up to four 5%-
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-
------- 2l g 35 formance character-

The most — istics of the superior

powerful CPU board available today. Outstanding NEC 765 chip.

features include 4MHz operation, high-speed serial
and parallel /O utilizing DMA or programmed

N i [ ol

control, eight vectored priority interrupts, and a Features include /O port addressing for bank
real time clock. select with 256 switch selectable /O ports for the
memory bank addressing. The memory is

For use in configured as four totally independent 16K

expanded systems requiring up to eight additional software-selectable banks, with each bank
serial /O ports. Features include: 16 maskable addressable on any 16K boundary.

*All products meet the new IEEE standards.

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

The 2nd Generation.

Systems [€i]i]y |

A Division of MEASUREMENT systems & controls (714) 633-4460 TWX / TELEX: 678 401 TAB IRIN
incorporated




Listing 2 continued:

350 FOKE 708,200

3460 GOTO 360

BCO Oiv A+3 GOTO 810+820,830

510 FLOT EByCIRETURN

BZ0 DRAWTO EBsTIRETURN

850 FOSITION ByCIXIO 18s5%b6v0905 788 " IRETURN

00 DAETA 1119201119219 110+2191095,215108+2251079235107,24

00T DATA 1046925 s1042269107s2791079285108,29,10699y30,110+309111,30
10 DATA 111+31,110s315109931,10853251075337107934,1046933

P15 DATE 106+38+107 37 v107-,38,108,395109+50s110+40,111940y111541
G20 DATA —=19-191997 9417299698051 9269409yZ996521

P25 DATA 259792050992y 21 9199292191991 92191+90,22+1+89+23y1,89,24
P30 DATA 1+88+25y1988:4051987v4191+806941+2+79+4C,0+79+40

P35 DATA 297992590+ 799259297892450978v24v2978223v09¢789239%2:77 22
P40 DATA 0977922297621 9197492191 974+2051»937,20+0971,20

P4 DATA 197193691 v7052000970v369y1965993371989936y1968y3491968736
950 DATE 196793491267 9402196694191 9599412584090 933940

2535 DATA 2953336919545 369295493491964y339 190393291 9v6392191962920
A0 DATA 1985+2092954:21v 095492192y 5393390951921

9465 DATA 1951929909515 32y 1950940919509 491»1y50+3890950-295y1930+20

970 DATA 194992051949 s2250+4945 928y 1v4993350,439539

77 DATA 1949941915489 41 194694090748+ 3291+43+292y0948y2151+48,20
G50 DATA 194692290946 v28y0956933909%4693991 94553551945 ,33

28T DHTA 094592821 98552390947 9481 91936941 v2y35040y0935v4092935+21
290 DATA 1936920y 19v49 92021y 0s0

0G0 DATA 0060996996996 5650y 040

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

R0 #RSAS i AT \
S-100 ROM, %4 i e | = $-100

RAM & /0 il | e & RLULLLLLE " RACK MOUNT
BOARD —i=@.h, DESCEiS—. = ' CARD CAGE

. . : . ECT's RM-10 is a rack mount 10 slot-Card Cage with
ECT's R2I/O is an S-100 Bus I/0O Board with 3 Serial H g
/O Ports (UART's), 1 Parallel /O Port, 4 Status Ports, Power Supply, consisting of an ECT-100 rack mount

: : Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother
2K ) .
o 8} gtoam: vgxuhe 8080 Apple MonlnEE e s Board (with ground plane and termination) all 10

$295.00 c1onnectors and guides and the PS-15A Power Supply
. 5A 8V, 1.5A * 16V).
g = o $295.00

Specializing in Quality Microcomputer Hardware

™ Industrial e Educational e Small Business e Personal
E Card Cages, Power Supplies, Mainframes, CPU'’s, Memory, 1/0, OEM Variations
E I ELECTRONIC CONTROL TECHNOLOGY (201) 635-s0s0
763 Ramsey Ave., Hillside, NJ 07205
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Time & Money. Commodore, Atari’ & Apple
users get more with VisiCalc" software.

A finandial 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.

“] am extremely impressed with Visi-
Calc’s capability, flexibility and orderly = .
presentation of instructions”’ s

So writes the director of a New York 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 . . .2/ analyzing

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

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.

] 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 dealers 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.

Circle 22 on Inquiry card.




AUGUST L1738 VUoslumMe 5, Number a

A MCGRAW HILL
PUBLICATIOM

Photo 2: The BYTE logo as displayed by the Atari 400/800 run-
ning the program in listing 2.
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Figure 3: The assignment of values to create an elevated lower-
case "c¢” character.

Text continued from page 26:

not uppercase and lowercase together—at least not in
GRAPHICS 1 or 2. Since we want uppercase and lower-
case together, we will have to redefine the character set.

To do this, we must have some memory reserved for
the new character set. Line 20 did this by fooling the
operating system into believing that the top of memory
(called RAMTOP) lies sixteen pages lower than it actual-
ly does. This has reserved 4 K bytes for our use. The
character set needs only 1 K bytes, but the display data
cannot cross a 4 K boundary (without entailing difficul-
ty), hence we must move the display list and display data
down by an entire 4 K. The address of the beginning of
our new character set is calculated in line 200 and is called
ADDR.

In line 210, we move the original character set (starting
at address 57344 in ROM) into user memory. In line 220,
we tell the operating system where the new character set
is. In line 230, we move the uppercase characters into the
positions previously occupied by punctuation. Our new
64-member character set has uppercase and lowercase,
but very little punctuation. In line 240, we define a new
space character, as the original space character was part
of the old punctuation group. We shall use the place
previously occupied by the @ character for our space
character.

We next take this technique of defining our own char-
acters one step further. We had earlier decided to elevate
the lowercase “c¢” in “McGraw-Hill.” To do this, we must
redefine what a lowercase “¢” looks like. This is done in
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The Atarl 400/800 display list Is
actually a small program.

line 250, with data coming from line 999, Obviously, this
procedure can be greatly extended. The diligent program-
mer can define any character set that can be expressed in
an 8- by 8-pixel grid and POKE it into user memory
directly (see figure 3). Greek, Cyrillic, or special technical
character sets can be created in this way.

We now have our display list and character set in
order. We need only display our text. This is done start-
ing at line 290, The first POKE suppresses the cursor for a
neater display; the second POKE fools the operating
system into believing that it is working in mode 0. This
prepares the way for a straightforward POSITION and
PRINT of the first text line. The only trick is that the line
is positioned vertically according to the number of mode
lines from the top of the screen.

The next two text lines pose a particularly knotty prob-
lem. We desire to print GRAPHICS 1 and 2 characters on
mode lines 46 thru 52. Neither graphics mode allows so
many lines; when we try to position the cursor onto line
46 the computer will generate a “cursor out of range”
error. Our only recourse is to POKE the character bytes
directly into the display memory. We do this starting at
line 310. First, we calculate the starting address of the dis-
play memory (MEMST). Then we calculate the address
where our characters are to be stored (CHRPOS). Our
calculation relies on the fact that the characters are on the
46th line and all previous lines used 40 bytes each. In
more complicated situations, we would have to add up
the byte requirements of all previous lines. This can get
messy when a display mixes mode-1 or mode-2 lines at 20
bytes per line witE other modes that use 40 bytes per line.
Fortunately, our case is simple. Once CHRPOS has been
calculated, we POKE the character values into the dis-
play data using a simple loop (line 320). Adding 60 to
CHRPOS (line 330) skips three of our 20-byte mode-1 or
mode-2 lines. We then POKE the character values for our
third text line using the same technique we used in line
320, except that a different character-value offset (—64
instead of +128) gives us green characters instead of red
ones. Line 350 turns the characters back on.

Conclusion

The two major tricks we have demonstrated in this ar-
ticle (modifying the display list and redefining the char-
acter set) will greatly extend the graphics and display
power of your BASIC programs. The Atari 400/800 run-
ning BASIC alone has stunning graphics capabilities.
With these tricks, the machine brings previously un-
heard-of capabilities into the hands of the personal com-
puter owner. Yet, we are still just trundling down the
runway. There are even grander functions built into this
machine—movable graphics objects for animation, ver-
tical and horizontal fine scrolling, and display-list inter-
rupts, to name a few. With these tricks in hand, we can
soar beyond the limits of yesterday’s color display and
animation.®
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The Panasonic and Quasar
Hand-Held Computers

Beginning a New Generation
of Consumer Computers

Arthur C Clarke talked about them
in his futuristic novel Imperial Earth.
Jerry Pournelle and Larry Niven
talked about them in The Mote in
God'’s Eye. The subject is hand-held
computers that can run programs, re-
mind you of upcoming appointments,
and serve as portable intermediaries
between you and large, immobile,
mainframe computers. Are they still
science fiction? No, the hand-held
computer is here—and for less than
the price of some color televisions.

The HHC (hand-held computer) is
a device about the size of a standard
paperback book with two inches
added to its longest dimension (see
photo 1). Its weight is under a pound,
yet it has the capabilities (when ex-
tended with portable peripherals) to
do anything that existing personal
computers do. The device, developed
jointly by the Japanese corpora-
tion Matsushita (pronounced mat-
SOOSH-ta) and Friends Amis of San
Francisco, is being marketed in
America by Panasonic and Quasar.
Photographs in this article show both
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Gregg Williams, Editor
Rick Meyer, Friends Amis
c/o BYTE
70 Main St
Peterborough NH 03458

it Is Impossible to lose
the work you are do-
Ing by pressing the
OFF key.

the Quasar and the Panasonic ver-
sions.

Description of the HHC System

The Quasar/Panasonic HHC is an
integrated package of hardware and
software that has the ability to do
anything that other personal com-
puters do. The HHC unit has the
following characteristics:

e Dimensions: 22.7 by 3.0 by 9.5 cm
(8%, by 1%, by 3% inches);

e Weight: 397 grams (14 oz.);

6502 microprocessor running at
1 MHz;

e Sixty-five-key keyboard with two-
key rollover;

159 by 8 dot low-persistence LCD
(liquid-crystal display);

e Uninterrupted storage of all user
programs and other data through use
of a unique “power-down” circuit;

e Redefinition of all keys during
execution of an application program;
eRedefinition of all characters
displayed on the LCD display and
printer during execution of an
application program;

®2 K bytes of programmable mem-
ory, expandable to 4 K bytes internal-
ly or any practical limit (up to a
theoretical limit of 4 megabytes) ex-
ternally, by adding programmable
memory peripherals;

16 K bytes of internal ROM (read-
only memory) with sockets for four
program capsules containing up to
64 K bytes of application programs
or data (additional ROM, up to a the-
oretical limit of 4 megabytes, can be
added externally through ROM
peripherals);

® An internal real-time clock with a
resolution of %, second;

® A built-in nickel-cadmium battery



How to tell if it's a White Computer.

You see, it isn’t always white.
Until now, if you bought a White
Computer it was dressed up as some-
one else’s system. Now the White
Computer is available under its own
nameplate.

And the features that make the
White Computer the choice of many
system builders also make the White
Computer an excellent choice for you.

Features like White’'s guaranteeto
ship replacement parts within 24
hours of your telephone call. CP/M®
and MP/M"™ operating systems. Full
upgrade routes to multi-user and
hard-disk performance. (Like the
3-user 35 megabyte system shown.)
And 8-bit or 16-bit configurations.
Features that make the White Com-
puter the reliable, high performance

system you need for business, or
software development, or industrial
control uses.

So if you buy a computer that's
not white, it might still be White. But
make sure. Because if it's not White,
chances are you're paying more, for
less computer. .

White Computers are now
available from computer dealers
nationally. Call or write for more
information, and the name of your
nearest dealer.

CP/Mis a registered trademark of Digital Rescarclr,
MP/M is a trademark of Digital Rescarch.

LWHIT

(SROMMB BESUS IO E R .S

White Computer Company A 1876 Industrial Way
Redwood City, California 94063 N 415 364 7570



Photo 2: The HHC and its peripherals. The HHC computer is in the center of the
photograph. The peripherals are (clockwise, from upper left): a programmable-memory
extender, the color television interface, the 1/0 driver (a distributor of bus signals from
the HHC to other peripherals), an acoustic-coupler modem, a portable printer, a
cassette interface, and a ROM expander.

All functions are
selected via a set of
nested menus.

enough current to retain the contents
of the HHC's display image and
CMOS (complementary metal-oxide
semiconductor) memory and to pre-
serve the real-time clock and key-
board functions. A side benefit of this
feature is that it is impossible to lose
the work you are doing by pressing
the OFF key; when you press the ON
key, the computer resumes whatever
it was doing before it was turned off.

A specially designed 44-pin bus
connector allows you to connect and
disconnect the HHC and its periph-
erals while all the components are
powered up. Because of this feature,
the HHC and its peripherals can join
their respective data, address, and
control buses without destroying data
in either unit. As an additional safety
feature, the piezoelectric beeper in-
side the HHC sounds if the HHC finds
any loose connectors.

The ability to connect and discon-
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nect modules while the power is on is
very important because it allows the
unit to be used in a variety of com-
binations without worrying that data
will be destroyed by doing so. The
HHC and its peripherals can be con-
sidered as interconnecting modules,
and you can effectively forget that
they contain volatile data. For exam-
ple, when future program-develop-
ment capsules become available, you
will be able to write a program while
traveling, then debug it more easily
by hooking the HHC into the color
TV adapter and printer. Data can
also be entered into an HHC memory
peripheral that may then be detached
from the HHC and given to another
HHC owner. He or she can plug it in-
to another HHC and access the data
that was stored.

Friends Amis has invented a par-
ticularly elegant solution to the
packaging of programs in ROM
(read-only memory). This solution
also allows denser storage of informa-
tion than was previously possible.
The HHC uses 24-pin ROMs that are
packaged in a plastic carrier around
which the pins of the ROM are bent
(see photo 3). This combination is

called an Amis Memory System Cap-
sule (patent pending). (When a cap-
sule is inserted into the back of the
HHC, the flat base of each pin makes
contact with the socket. This insures
a good electrical contact without the
usual fragility of integrated circuit
pins.) Since a minimal amount of
hardware is used to package the
ROMs, more can fit inside the small
body of the HHC.

These capsules have already been
used in the Craig, Panasonic, and
Quasar language translators (also
developed by Friends Amis), and in
the Friends Amis point of
information display computer. Cap-
sules can contain data to be
manipulated (eg: words in a French
language capsule), application soft-
ware (eg: a capsule of game pro-
grams), programming languages (eg:
a BASIC capsule), or any other data
that the computer can act upon. Cap-
sules can hold 2 K, 4 K, 8 K, or 16 K
bytes of information. The 16 K-byte
ROM allows an unprecedented
amount of data to be stored in a small
space. The large amount of informa-
tion that can be stored in the HHC is
increased by its internal use of a
threaded language and by the ap-
plication of a set of data compression
techniques.

Human-Engineered Features

As a direct result of the manufac-
turers’ desire to design a computer
specifically for the mass market, the
Quasar/Panasonic HHC was devel-
oped with a heavy emphasis on
human engineering. This design
philosophy is reflected in the opera-
tion and features of the HHC.

The keyboard has always been a
crucial interface between the user and
the computer, and the popularity of
several existing microcomputers has
been largely influenced by the us-
ability of their keyboard. This fact,
coupled with the small size of the
HHC, makes it necessary for the
HHC keyboard to be as usable as
possible. We feel that the designers
have achieved this objective,

[Despite my initial disbelief that a
keyboard this small could be of any
practical use, I was soon convinced
that the HHC keyboard is easy to use
and that, given some familiarity with
it, I could use the keyboard without
being distracted from the task at
hand...GW]

Photo 1 indicates that the keys on



pack that supplies all power to the
unit;

o Internal shielding against RF (radio-
frequency) interference in compliance
with the new regulations from the
Federal Communications Commis-
sion;

e An internal set of application pro-
grams that includes a four-function
calculator, a free-form file system and
editor, as well as several other func-
tions.

In addition, the capabilities of the
HHC are greatly extended by an in-
tegrated system of intelligent periph-
erals that include:

e A bus expander through which
other modules are connected to the
HHC;

®A portable thermal printer that
prints 16 characters per line;

e A ROM extender that allows you to
attach an additional four program or
data capsules;

® A programmable-memory extender
that allows you to add -additional
memory to the HHC;

®A 110/300 bps modem and tele-
computing program through which
the HHC can act as a remote terminal
to other computers and to large infor-
mation utilities and data bases;

® A cassette interface module that
transfers data to a microcassette
recorder at 1200 bps;

@A color television interface that
allows a display of 16 lines of 32 char-
acters each or up to 48 by 64 pixel
(picture element) graphics in eight
colors and black.

When connected to the HHC, all of
the above peripherals can fit in a
custom case the size of an average
attaché case, or they can be intercon-
nected to make a flat, rigid, easily
portable combination. With the ex-
ception of the color television inter-
face, the HHC and the peripherals
can operate without connections to
any outside power source, thus mak-
ing the system truly portable and
hand-held. Photo 2 shows the HHC
and several of its peripherals.

Innovations in the HHC

The Panasonic/Quasar HHC em-
bodies several technical break-
throughs. Without these develop-
ments, a computer as small and as
powerful as the HHC could not have
been built.

One of the most important innova-

Photo 1: The Panasonic and Quasar HHCs (hand-held computers). Both units
shown are prototype models and will have the same keyboard layout in the
finished versions.

tions in the HHC is the proprietary
“power-down” circuit that allows the
HHC to use the popular 6502 micro-
processor in a hand-held device. In
the past, manufacturers have
designed hand-held products around
microprocessors like the 1802. Such
devices use a very small amount of
current and can be powered by bat-
teries, but they force the designer to
use a slow microprocessor with a
weak instruction set.

Designers have been prevented
from using the more popular micro-

processors because of their high cur-
rent drain: a conventional 6502-based
circuit (using the same batteries as the
HHC) would discharge them in about
two hours. But, with this power-
down circuit and additional hardware
innovations, the amount of current
needed to power the HHC in both its
fully functioning and “off” (powered-
down) modes is drastically reduced.
A related feature of the HHC is that
when the OFF button has been
pressed, the computer is still on. It is
in a dormant state that uses only
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the HHC are arranged in the standard
typewriter format. In addition, a key
can be pressed without pressing any
adjacent keys, so it is possible to
touch-type on the HHC, regardless of
individual finger width. This fact
allows the HHC to be used in text ap-
plications—an area not practically
accessible by any other device of its
size.

Another powerful feature of the
HHC is its ability within an applica-
tion program to redefine any key
position to any function. With the
addition of a keyboard overlay, this
can provide a keyboard that is com-
pletely suited to a given application.
It was the intention of the HHC de-
signers that no application, regardless
of complexity, would require mem-
orization of command language or
special key sequence (like control-P
for print) to perform a function avail-
able to the computer but not allotted
a key. With redefinable keys and
keyboard overlays, this will never
happen.

Three special keys, labeled f1, f2,
and f3, can be assigned to be any se-
quence of keystrokes, including most
function keys. When one of these
keys is typed, its current definition is
input as if the sequence of keys had
been typed by the user. The defini-
tions are processed as interrupts and
are independent of the program in
use. Thus, they can be used with any
present or future programs, even
those written in BASIC or SNAP (the
two computer languages currently
planned for the HHC). For example,
one key can be assigned to a sequence
of calculations and/or constant
values for use with the built-in
calculator. Another key can be used
to enter repetitive text in the memory
bank text editor or to create special
functions such as search-and-replace.
Another definition can be used to
make a commonly used sequence of
menu selections to reach a frequently
used program.

A unique feature of the HHC is the
HELP key. When this key is pressed,
you are prompted by the LCD display
to press any key to find its definition.
When a key is pressed, the function is
given in a complete sentence of up to
80 characters. For example, pressing
the HELP key followed by the
STP/SPD key causes the message
“STOP / ENTER 1-9 FOR SPEED"” to
be displayed.

Four HHC keys are used to indicate

LEFT, RIGHT, UP, and DOWN. In
most programs, these keys are used
for cursor control and horizontal and
vertical scrolling. Since the HHC's
built-in display shows only one short
(26-character) line at a time, it is im-
portant to be able to “steer” the
display through a larger page or list
of material. The display is often used
as a window into a larger virtual
space (as is done in the popular
VisiCalc program), and the four
direction keys, which are auto-repeat

keys, move the window in any direc-
tion. Another key, STP/SPD (stop/
speed), allows you to freeze and con-
tinue any program, like a run/
stop switch, and to adjust the rate of
information display.

The HHC also has INSERT and
DELETE keys that allow text material
to be changed. The HHC normally
displays a solid rectangular cursor,
but when you enter the insertion
mode, the cursor changes to a blink-
ing checkerboard cursor. Similarly,

WORD || FIRST LETTERS BORROWED | FIRST SECOND NEXT LETTER REMAINING
NUMBER*| FROM LAST WORD LETTER | NUMBER * | OF NEW WORD | LETTERS OF

NOT (COUNT NEW WORD *
COPIED | FORWARD)

SLOW oo oo = oo oo oo

SLUMP 2 o + 6 = -

SLY 2 U + 4 = oo

SMALL 1 L + 1 = L]

SMART 3 L2 L + 6 =

Figure 1: Compression of an alphabetized list. The tables of alphabetized lists within
the HHC are kept as small as possible by using numbers to keep track of the number of
letters shared from the previous word and the number of letters between the first dif-
ferent letter in the new word and its counterpart in the previous word. Note that the
shaded letters on a line make up the word being encoded, but only the two numbers and
the letters in the last column (all marked with an asterisk in their table headers) are ac-
tually stored in the encoded table. The dashes indicate an empty entry (as in the line for
the word SLY). The first line is all dashes because it does not have a previous line to
refer to; in practice, all the letters of the first entry must be normally encoded.

Photo 3: Close-up of an HHC program capsule. The program capsule is actually a stan-
dard 24-pin integrated circuit with its pins curled around a plastic haress. Its length is
3.65 cm (1%, inches).
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Photo 4: The Quasar HHC connected directly to its acoustic coupler. The combina-
tion, which is also available in the Panasonic HHC system, is a self-contained portable
computer terminal.

The computer executes
a FORTH-llke language
called SNAP.

when you enter the deletion mode,
the cursor changes to a rectangular
outline cursor. These useful features
give you visual feedback regarding
the mode that the computer is in.

Other keyboard-related features
are the search and locate commands
available within the memory bank
electronic file system. These features
are available in two modes—context
and initial search. A context search
searches for a match to the given
character string anywhere in the file,
while an initial search searches for a
match beginning with the first char-
acter of each record in the file. The
former method allows maximum
searching power, but the latter pro-
vides a faster search when the posi-
tion of the string to be matched is at
the beginning of each record (eg:
when the file contains last names and
telephone numbers and you are given
the last name).

Other strong keyboard features of
the HHC are the size and placement
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of certain keys. The SPACE and
ENTER keys are in their traditional
positions, and both are wider than
the other keys for ease of use. Also
notice from photo 1 that the CLEAR,
ON, and OFF keys are located five
rows to the right of the rightmost let-
ter key, and at least two rows to the
right of any other key. Although the
consequences of hitting these keys by
accident are less critical than on other
personal computers (more on that
later), the keys were placed there to
minimize the danger.

Finally, the behavior of the SHIFT
and LOCK keys should be mention-
ed. In applications where the pro-
gram differentiates between upper-
case and lowercase letters, an upper-
case letter is obtained by hitting the
SHIFT key, followed by the key to be
shifted. The HHC is locked into up-
percase by hitting the LOCK key after
the SHIFT key. You can return to
lowercase by hitting either the SHIFT
or LOCK keys. The LOCK key can
also lock the four cursor-control keys
and the INSERT and DELETE keys.

The Menu and Other Features

To allow for use of the Panasonic/
Quasar HHC with minimal prior
knowledge of the machine, all func-

tions are selected via a set of nested
menus. The first menu that appears
when the computer is turned on is
called the primary menu. It displays
the available internal and capsule
program choices (eg: clock /secretary,
program capsule, etc) with a 1-digit
number assigned to each. A choice is
selected by pressing the correspon-
ding digit key. If the selected applica-
tion allows choices of its own, its
menu is displayed in the same way.
This process is repeated until an ex-
ecutable program is reached. Pressing
the CLEAR key causes the HHC to
display the second menu (the one
immediately after the primary menu).
Pressing the CLEAR key twice causes
the HHC to return to the primary
menu.

The HHC computer contains a
piezoelectric beeper that can produce
either a click (to provide audible feed-
back to an event, usually a keypress)
or a tone within a four-octave range.

Squeezing More into Less

There has been recent publicity on
threaded languages—most visibly
FORTH. (See the special language
issue on FORTH, August 1980
BYTE.) Threaded languages offer
program compactness and speed of
execution halfway between those of
machine language and a high-level
language like BASIC, while offering
the programming ease and language
transportability of high-level lan-
guages.

The Quasar/Panasonic HHC is
actually a hardware machine that
executes a FORTH-like language
called SNAP, in addition to 6502 ma-
chine code. The HHC uses SNAP for
every function that it performs, from
the display of characters on the LCD
readout to the handling of interrupts
from the peripherals. When timing is
critical in a specific routine, such as
interrupt handling for high-speed pe-
ripherals, SNAP allows any portion
of itself to be coded in assembly
language for maximal speed.

SNAP, like other threaded lan-
guages, is defined in terms of a given
set of operators (which are analogous
to the operation codes of a given
microprocessor). SNAP programs are
simply lists of these operators, so
these programs (including applica-
tions programs embedded in program
capsule ROMs) may be used without
change on any machine that executes
the SNAP language, provided no ma-



chine code is used. This protects the
sizable programming effort put into

the HHC against hardware innova-
tions in future versions of the HHC,
while maintaining a body of pro-
grams that execute quickly and use
little memory.

Another way in which the execu-
tion time of programs is decreased is
through the use of interrupts for the
HHC keyboard and all peripherals. In
contrast to other computers which
use polling (ie: they periodically
check the device to see if it needs
computer time), the HHC peripherals
and keyboard generate interrupts
when they require attention from the
6502 microprocessor. In this way
several peripherals can be serviced at
once. The HHC slows down only
when it is interrupted to do specific
work and is therefore faster than
computers that waste time polling in-
active devices. The HHC peripherals
that require serial data all use
separate  UART (universal asyn-
chronous receiver-transmitter) in-
tegrated circuits for this purpose.

Given the 64 K-byte maximum ad-
dressing ability of the 6502
microprocessor, the HHC must
somehow pack more memory into
less space. It does so, using the
familiar technique of bank-switching.
Three banks of memory, hexadecimal
2000 to 3FFF, 4000 to 7FFF, and 8000
to BFFF, are bank-switched. This
means that several blocks of up to
16 K bytes of memory could be
assigned to one of the above address
areas, with electronic circuitry en-
abling only one such block to be
active at a time.

The program capsules that insert
into the back of the HHC all map into
the same 16 K-byte address area;
hexadecimal 4000 to 7FFF. Only one
capsule is active at a time and is
selected from the HHC primary
menu. This area is also used for user
data and programs.

The 16 K-byte area from hexa-
decimal locations 8000 to BFFF is used
for external programmable memory
banks. Since this bank is in a different
address area from ROM banks, many
ROM-based programs can reference
data in programmable memory with-
out bank-switching.

The 8 K-byte address area (from
hexadecimal locations 2000 to 3FFF)
is used by the specialized firmware
that is contained in each HHC
peripheral. When a given peripheral
is being used, the firmware that con-

Letter Huffman Code

;- 000
| 001
| 010 @
(0] 0110
N 0111
S 1000
L ] L ]
L ] L ]
L ] L ]
Bit(s) to
Code Be Matched Comments
0100111 0 -no match
0100111 01 --no match (b)
0100111 010 --matches |
(N0 111 0 --no match
(Ho111 01 --no match
(H0o111 011 --no match
(No111 0111 --matches N
(I} (N) done --message is IN

Table 1: An example of Huffman coding. Table la shows an example Huffman
code for several letters. Table 1b shows how the code 0100111 is decoded into the
letters I and N. Bits are taken from the left side of the remaining binary string until
the sequence of bits matches one of the table entries. Notice in table lq that the
code for no letter is a beginning substring of the code for another letter. (This, for
example, accounts for the fact that no letter is given to the bit string 011—it would
conflict with 0110, the code for the letter O.) Every Huffman code (of which there
are an infinite number) is constructed so that no two letters can be confused with
each other. If the letters are assigned codes in the order of their decreasing fre-
quency for the text to be decoded, a Huffman code permits the maximum data

compression possible.

_

Table Number of Elements Number of Bits Number of Bits
Rank (N) in Table (=2") In New Permutation in Ordinary Look-up
Algorithm Table (= N2V
(FIN)=2"+ 2F(N - 1))

1 2 1 2

2 4 6=4+2(1) 8

3 8 20=8+ 2(6) 24

4 16 56 = 16 + 2(20) 64

5 32 144 = 32 + 2(56) 160

6 64 352 =64 + 2(144) 384

Table 2: Efficiency of the permutation algorithm given in figures 2 through 4 and
the text box. As can be seen from the last two columns, this algorithm uses fewer
bits to define a given permutation. The ordinary look up table uses a table 2"
entries long by N bits long to look up the value (from 0 to 2¥—1) that a given
element (in the same range) is permuted to.

trols its communication with the
HHC is selected and used. This area
also contains the memory-mapped
contents of the video display when
the HHC is connected to the color TV
interface.

In both 16 K-byte bank-switched
areas it is possible to reference a pro-
gram or a program/data combination
that is more than 16 K bytes long.
The program (or program and data)

is divided into 16 K-byte blocks, all
of which map into the same area.
Under program control the software
can then jump between 16 K-byte
blocks by writing the appropriate
value to a location in the HHC that
determines which block is currently
selected.

Text Compression in the HHC
The increase in data storage caused

January 1981 © BYTE Publications Inc 39



1 1

2 2
a)

= >< 1

2 — 2
b)

Figure 2: Two possible outcomes for the
permutations of a two-element list. See
the Mapping Algorithm text box for
further details.

by the use of SNAP and 16 K-byte
program capsules is significant. But
the increase caused by the use of data
compression techniques is even more
significant, almost doubling the
amount of information that can be
stored in an HHC data capsule. A
variable word-length code and in-
creased data compaction through
context are the two techniques used.

In traditional data storage, one
character of information is stored in a
byte (or 8 bits or binary digits) of
computer memory. Letters, numbers,
and punctuation are stored in the
ASCII (American Standard Code for
Information Interchange) format,
which uses 7 bits per character. Using
a method developed by Friends Amis
that modifies what is called a Huff-
man code, variable bit-length codes
can be devised for the characters to be
encoded such that frequently used
characters will be given shorter codes
(called codons), thus decreasing the
average number of bits used per
character. Table 1 shows an example
of a standard Huffman code (there
are an infinite number of such codes).

Because of this variable-length
coding, the computer's memory is
seen as a long string of bits. Bits are
read from left to right (figuratively
speaking) until the bits read match
the codon for any character in the set.
(Codons are generated by rules that
guarantee that a beginning string of
bits can match the codon of only one
letter in the set.) Codons are also
devised so that the most frequently
used letters have the shorter represen-
tations and are also near the top of
the look-up stack. Because the num-
ber of look-up entries read before a
match occurs is kept to a minimum
(on the average, slightly more than
eight entries), the decoding process
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does not slow the machine down.

A further measure of compression
is made by modifying the look-up
procedure to be sensitive to the con-
text of the previous letter. For exam-
ple, even though the most frequently
used letters in normal English text are
(in decreasing frequency) E, T, I, O,
N, and so on, if the previous letter
looked up was Q, then the letter U is
most probably the next letter and so
should be close to the beginning of
the look-up table. Within the HHC,
the letter-decoding routine uses the
previously decoded letter to index
one of several look-up tables. In this
way, encoded characters can be re-
presented in even fewer bits than
would otherwise be possible using
straight frequency-determined co-
dons.

Two more techniques are used
within the HHC to decrease the
number of bits used to represent
character information to a final
density of just over 4 bits per char-
acter. Although these techniques

were developed to deal with alpha-
betized lists of words (for the Friends
Amis language translator), it is possi-
ble to use them to compress nonal-
phabetized text in some situations.
The first technique replaces the
beginning of each word (except the
first word in a list) with two numbers.
The first number tells how many let-
ters to borrow from the previous
word. The second number tells how
many letters away the first non-
matching letter is from its counterpart
in the previous word. For example, if
the words are SMALL and SMART,
the following is stored for the word
SMART: 3 (telling the computer to
borrow SMA from the word
SMALL); 6 (telling the computer to
count forward six letters from the L in
SMALL to arrive at the R in
SMART); the encoded letter T
(ending the encoding of the word
SMART). (See figure 1 for other ex-
amples.) Because the two numbers
(contained in 3 and 4 bits, respective-
ly) take up fewer bits than the letters

The Mapping Algorithm

It is sometimes profitable to
maintain a list of words in alpha-
betic order but to be able to
retrieve them in some other pre-
specified order. The problem then
becomes one of finding the most
compact way of specifying a per-
mutation of N elements from (1, 2,
3, .. N) to some other ordering.

The algorithm used within the
Panasonic/Quasar HHC requires
that the list be a power of 2 (ie:
have 2, 4, 8, 16, 32, 64,... ele-
ments). The algorithm can be con-
sidered as a recursive set of pair
switchings. The permutations of a
list of two elements can be re-
presented by 1 bit of informa-
tion—say, a 0 to represent that the
elements are not switched, eg: (1,
2) becomes (1, 2); and a 1 to repre-
sent that the elements are switch-
ed, eg: (1, 2) becomes (2, 1). This is
represented pictorially in figure 2,
where a box represents 1 bit of in-
formation.

The diagram in figure 3a is used
with a list of four elements. The
upper-lefthand box is always filled
in with an equal sign (=). The in-
put arrangement, usually (1, 2, 3,
4), is substituted for IN1 thru IN4,
and the desired permutation is sub-

stituted for OUT1 thru OUT4. The
boxes in the first and third columns
are filled in with either equal signs
(=) or cross signs (X ), leaving the
boxes in the second column for
last.

Consider the example of permut-
ing the list (1, 2, 3, 4) to become (4,
1, 3, 2). Given the interconnections
between boxes and the constraints
given above, the only path that
can be taken from 1 to 1 goes
through the top middle box (in a
manner not yet specified) and to
the righthand side through a cross
in the upper-right box, as shown in
figure 3b. In figure 3c, the element
4 is traced from box A to box B.
Similarly, element 3 is traced from
box B to box C, and element 2 is
traced from box B to box S, where
we started.

Given the conditions shown in
figure 3¢, it is a simple task to fill
in the middle columns, thus com-
pleting the diagram. The finished
diagram is shown in figure 3d.
Through use of this diagram, the
list (1, 2, 3, 4) can be permuted to
the list (4, 1, 3, 2) using 6 bits of in-
formation (1 bit for each of the six
boxes).

Study of an eight-element list ex-
ample illustrates the recursive




they replace, this method can repre-
sent the same text in fewer bits.

The last technique saves space in
that it allows alphabetized lists to be
used in a different order. (For exam-
ple, in language lists a given set of
words is mapped from the sequential
order in its alphabetized list to a
semantic order in a list of words of
equivalent meaning available in each
language list; this is done so that the
computer can translate a given word
to its equivalent in another language. )
With this technique, a list of 2"
elements can be permuted into any
other arrangement of the same ele-
ments by a relatively small number of
bits of information (see table 2). Refer
to the Mapping Algorithm text box
for the details of this algorithm.

The Real-Time Clock

One of the most important internal
features of the Panasonic/Quasar
HHC is its real-time clock and event
sequencer. The real-time clock exists
in memory as a 40-bit number stored

method that is used to generate the
final structure for longer lists.
Figure 4 shows a mapping of the
list (1,2, 3,4.5.6,7, 8 to(s 3,8
1, 7. 5 4, 2). As before, box 5 is
marked with an equal sign. Boxes
in the first and last columns are
then filled in; this can even be done
with no knowledge of the contents
of boxes X and Y. The boxes A
through G are filled in alpha-
betically, Note that when these
bozxes are filled, the boxes X and Y
become “black boxes” that map
four-element lists into another
ordering. These boxes are then
solved as shown in figure 3, and
the permutation of eight elements
is now solved. The final solution
has twenty bozxes: eight as shown
in figure 4, plus six boxes each for
boxes X and Y.

Larger lists are solved in an ana-
logous way, with a list of 2"
elements first filling the 2" boxes in
the first and last columns, followed
by the solution of the two middle
boxes, each of which permutes a
list of 2* " elements. Table 2 shows
the number of boxes (or bits) nec-
essary to solve larger permuta-
tions.

IN1

——0uTl

—— out2

—ourt3

l— ouTta

P
IN2
(3a)
IN3
?
IN3
) 1 1
P
2
(3b)
3 —
°
4
1 1 1
e
2 3 3
(3c)
3 2 f
°
A 4 2
1
2
(3d)

P

Figure 3: Solving a four-element permutation problem as a network of binary deci-
sions. Figure 3a shows the initial configuration used in the solution of any four-element
permutation. Figures 3b, 3c, and 3d show steps in the solution of this problem. See the

Mapping Algorithm text box for further details.
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in 5 contiguous bytes of program-
mable memory, supported by a hard-
ware counter that can be preset. An
increment of one unit in this number
represents a time change of 1/256 sec-
ond (about 4 milliseconds), so that
the 40-bit number represents the
number of 1/256 second intervals
that have elapsed since the computer
was permanently turned on. (Givert
the above figures, a 40-bit number
will represent a time period of ap-
proximately 139 years.)

In keeping with the design philos-
ophy of burdening the 6502 micro-
processor with as few tasks as possi-
ble, the real-time clock was designed
to require the generating of as few in-
terrupts as possible. Another area of
memory contains a signed 23-bit
counter circuit that automatically
counts down to 0 at a rate of one
count every 1/256 second. Normally,
when this timer reaches 0 (once every
213/256 seconds, or about 9 hours), it
generates an interrupt that adds the
same amount (about 9 hours) to the
40-bit clock number. However, if any
program needs to access the real-time
clock, the appropriate count based on
the value in the 23-bit counter can be
added to the 40-bit clock number and
the 23-bit counter can be cleared, thus
updating the clock to its correct
value.

Associated with the real-time clock
is an event queue in which future
events are stored as 40-bit numbers
along with instructions to be carried
out when the 40-bit clock number
reaches that value. Internally, the
operating system software can use
this event queue to manage a set of
asynchronous events with a mini-
mum of processing. Application pro-
grams can use the event queue, as can
users programming on the HHC.

Design for Component
Interaction

The Quasar/Panasonic HHC was
designed to be compatible with both
existing and future hardware and
software. Because of this, the mem-
ory usage of the computer had to be
planned to provide maximum flex-
ibility.

In most microcomputer systems,
there are fixed memory locations or
1/0 (input/output) ports assigned for
specific hardware peripherals. The
limitation of this approach is that the
entire memory mapping must be fore-
seen; otherwise the ability to include
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Data compression
techniques In the com-
puter aimost double
the amount of Informa-
tion that can be stored
in a given number of
bits.

future peripherals is questionable.
The HHC does not make any fixed
assignments. Instead, 4 bytes for each
peripheral are dynamically assigned
as [/0 and status locations for all cur-
rently connected peripherals each
time the clear key is pressed, so any
number of different peripheral types
can be accommodated without run-
ning into memory map conflicts.

This flexible system of directing in-
put and output allows the HHC to
offer a more commonsense approach
to dealing with devices like printers,
modems, LCD displays, and other
devices. In most computers, special
commands must be given to direct in-
put and output to specific devices,
and even then you may not be able to
distribute it to several devices. For ex-
ample, a special command, LPRINT,
must be used to get either the Radio
Shack TRS-80 or the Atari 400 or 800
to print information on their
associated printers, and it is impossi-
ble to get a program to print on both
the video display and the printer
without using both PRINT and
LPRINT statements. With some limit-
ations this can be done with the
Apple computer, but only with the
correct interface board and the
correct PR#N command.

The attitude taken by Friends Amis
is that you shouldn’t have to
remember extra information (which is
often complicated by being condi-
tional on what the computer is cur-
rently doing). With the HHC com-
puter, the use of I/O devices can be
changed by pressing the I/O key and
enabling or disabling the appropriate
devices from a menu displayed by the
HHC. You can even, for example, in-
terrupt a running program to enable
the printer, and resume the program
without error; from that point on,
both the current display device (the
LCD display, color TV, or other
device) and the printer display
whatever the program tells them to.
This method allows HHC programs

to be independent of the 1/0 devices,
and it allows the use of future
peripherals with current software.

Application Software

The Panasonic/Quasar HHC in-
cludes several application programs
that are contained in the same built-in
read-only memory devices as the
operating system. These programs
implement a calculator, a clock/
secretary, and an electronic file sys-
tem and editor. Each of these pro-
grams is called from the primary
menu of the HHC.

The calculator program, when
selected, transforms the HHC into a
standard four-function calculator
that adds, subtracts, multiplies, and
divides. The calculator can store one
number and has keys to add to, sub-
tract from, clear, and recall memory.
It also has a percent key.

The clock/secretary uses the real-
time clock that knows the time of
day, the day of the week, and the
date (day, month, and year). A clock
option within the clock/secretary
allows the time and date to be dis-
played and continuously updated on
the LCD display window. Otherwise,
the clock/secretary can be used to
keep track of future events. You can
specify a time for the clock/secretary
to activate itself, and include an op-
tional reminder message. When that
time arrives, the HHC sounds a mu-
sical tune regardless of its current
task; you can then perform an “ac-
knowledge” operation and see the
message associated with the event.
The number of events and messages
that the clock/secretary can hold is
limited by the amount of program-
mable memory in the HHC.

The “memory bank” is the nick-
name of an electronic file system and
editor within the HHC. You can enter
lines (or records) of up to 80 char-
acters of ASCII information, group
them to make files, and modify and
list these files. Any file can be edited
with a powerful cursor-controlled
editor that allows insertion and dele-
tion of characters or lines at the cur-
rent cursor position. With the
SEARCH key, you can also retrieve
records from a file based on a char-
acter string to be matched.

Memory bank files can have any
number of records, with each record
holding up to 80 characters. The size
and number of files that can be stored
depends on the amount of program-



mable memory in the HHC. The cur-
rent model of the HHC has somewhat
less than 1500 bytes of memory for
this purpose, but the amount of
memory in the HHC can be expanded
with a battery-powered 4 K-byte
memory extender peripheral. Future
models will accept more program-
mable memory in the form of cap-
sules that fit into the same sockets as
the read-only memory capsules.

The Extended HHC

The Quasar/Panasonic HHC,
when combined with its line of pe-
ripherals, has the ability to perform
any function that existing personal
computers do, while retaining the
characteristics and advantages of a
hand-held unit, The following sec-
tions describe two of the most in-
teresting peripherals—the color tele-
vision interface and the modem.

The color television interface is the
only peripheral that requires connec-
tion to an AC power line. But since
the interface is also connected to a
color TV, this is hardly a limitation.
Once the interface is connected, out-
put can be routed to the TV through
the use of the 170 key.

Through the color TV, the HHC
will display 16 lines of 32 characters
each. Characters can be displayed in
several combinations (orange or
green characters on black, or black
characters on either an orange or a
green background). Several kinds of
characters can be displayed: upper-
case and lowercase ASCII letters;
numbers and punctuation; graphics
patterns; and katakana characters (a
set of phonetic characters used by the
Japanese). All characters are created
in a 7 by 9 dot matrix.

The color TV interface offers two
modes of color graphics: 32 by 64 pix-
els, or 48 by 64 pixels. The interface
allows for black and eight colors
(red, blue, green, yellow, orange,
magenta, cyan, and buff).

The color TV interface contains a
built-in RF (radio-frequency) modu-
lator, as well as 1.5 K bytes of
dynamic memory organized as two
software-selectable screen images.
The connection from the interface to
the HHC is an interrupt-driven par-
allel connection.

The modem, which connects to the
HHC through an interrupt-driven
parallel interface, is acoustically
coupled to a standard telephone
handset (see photo 4). Its options—

Figure 4: Partial solution of an eight-element permutation problem. Each of the boxes
in the first and last columns is filled in first. The solution of this problem is then finished
by the solution of two four-element permutations as given by the numbers on both sides

of the boxes marked X and Y.

110 or 300 bps (bits per second) data
transfer rate, full- or half-duplex
transmission, answer or originate
mode, number of start and stop bits,
and parity—are all selected by soft-
ware. In a daring departure from con-
ventional modems, the HHC modem
has no visible switches to set any of
its options. This forces the software
to control all the options and leaves
nothing for you to worry with (or set
incorrectly).

The HHC modem, like other HHC
peripherals, is responsible for supply-
ing standard input and output rou-
tines. (By using a uniform software
interface for all peripherals, the HHC
can be expected to work with periph-
erals that have not yet been
designed.) Since the modem can be
used in several ways, it is supplied
with a socket in which to place a pro-
gram capsule for a given application.
The first capsule to be produced for
the HHC modem is called ‘Telecom-

puting” and it will allow the HHC to
be used as an intelligent remote ter-
minal that is connected, through the
modem, to a timesharing computer or
data base. The program can be used
with the small battery-operated
modem directly connected to the
HHC, in a hand-held configuration,
or the printer and TV can be used.
The telecomputing software can
use an automatic X-ON/X-OFF hand-
shaking with a host computer so that
you can regulate the rate of display to
your reading speed. This protocol is
supported by most popular networks
such as Micronet, The Source, and
Tymnet. When a printer is not con-
nected, you can review many lines of
previous interaction as they appear in
the LCD display, creating, in effect, a
virtual printout. Incoming lines
longer than the 26-character LCD
display are divided only at blanks.
This "“word-wrap” feature, combined
with the review mode, assures
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readability with the 1-line display.

Background of the HHC

The HHC was developed as a result
of a unique union of Japanese and
American technology. Friends Amis,
with headquarters in San Francisco,
contributed the best of Silicon
Valley —a software-based systems ar-
chitecture, circuit design, a unique
operating system and SNAP lan-
guage. The company’s founders, wio
came from Atari Inc, were responsi-
ble for introducing the now widely
accepted consumer video games.
Friends Amis’ first product was the
highly successful language translator
sold by Craig, Quasar, and
Panasonic; this product was quickly
followed by its point of information
display computer and the HHC
(hand-held computer),

Matsushita, the parent company of
Panasonic and Quasar, in Osaka,
Japan, brought its unparalleled
techniques of miniaturization, in-
dustrial design, quality assurance,
and the ultimate in highly

L —______.——_ = - -}
The HHC, through the
color television Inter-
face, can display 16
lines of 32 characters
each.

automated, high-volume, low-cost
manufacturing—areas in which Japan
has clearly outstripped the US in re-
cent years. Putting the best of both
worlds together has resulted in a
special product that could not have
been produced alone: the first hand-
held computer with bus architecture,
a powerful operating system, and a
fast 8-bit microprocessor.

Conclusions

o The Quasar and Panasonic HHCs
are certainly impressive first entries
into the new market of hand-held,
consumer-oriented computers. Great
emphasis has been placed on human
engineering. This is important for any
device marketed to the general

public, even more so when so many
functions are being placed into such a
small package.

e The HHC was designed as a basic
unit augmented by an extensive com-
plement of peripherals. This “de-
bundled” approach allows you to buy
only those peripherals you want, giv-
ing you a customized computer at
minimal cost.

e Several innovations in the HHC
computer allow it to have the power
of conventional personal computers
while retaining the portability of a
hand-held unit. The use of data com-
pression techniques and program cap-
sules enables very large amounts of
data to be contained within the hand-
held unit.

e The HHC is supplied with internal
application programs that include a
clock, an electronic secretary that
reminds you of future appointments,
and a file system for user data con-
tained completely within the pro-
grammable memory of the computer.
These are nice touches that add to the
utility of the computer.

A Fictional Hand-Held
Computer

Duncan’s Minisec had been a
parting gift from Colin, and he was
not completely familiar with its
controls. There had been nothing
really wrong with his old unit, and
he had left it behind with some
regret; but the casing had become
stained and battle-scarred, and he
had to agree that it was not elegant
enough for Earth.

The ‘Sec was the standard size of
all such units, determined by what
could fit comfortably in the nor-
mal human hand. At a quick
glance, it did not differ greatly
from one of the small electronic
calculators that had started coming
into general use in the late twen-
tieth century. It was, however,
infinitely more versatile, and
Duncan could not imagine how life
would be possible without it.

Because of the finite size of
clumsy human fingers, it had no
more controls than its ancestors of
three centuries earlier. There were
fifty neat little studs; each, how-
ever, had a virtually unlimited
number of functions, according to
the mode of operation—for the

character visible on each stud
changed according to the mode.
Thus on ALPHANUMERIC,
twenty-six of the studs bore the
letters of the alphabet, while ten
showed the digits zero to nine. On
MATH, the letters disappeared
from the alphabetical studs and
were replaced by X, +, +, —, =,
and all the standard mathematical
functions.

Another mode was DICTION-
ARY. The ‘Sec stored over a hun-
dred thousand words, whose
three-line definitions could be
displayed on the bright little
screen, steadily rolling over page
by page if desired. CLOCK and
CALENDAR also used the screen
for display, but for dealing with
vast amounts of information it was
desirable to link the ‘Sec to the
much larger screen of a standard
Comsole. This could be done
through the unit's optical inter-
face—a tiny Transmit-Receive
bull's-eye operating in the near
ultraviolet. As long as this lens was
in visual range of the correspond-
ing sensor on a Comsole, the two
units could happily exchange in-
formation at the rate of megabits

per second. Thus when the ‘Sec’s
own internal memory was satu-
rated, its contents could be
dumped into a larger store for per-
manent keeping; or conversely, it
could be loaded up through the op-
tical link with any special data re-
quired for a particular job.

From Imperial Earth, copyright
1976 by Arthur C Clarke.
Reprinted by permission of
Harcourt Brace Jovanovich Inc.

[Editor's Note: The '‘Duncan’ refer-
red to in the first paragraph is
Duncan Makenzie, the main char-
acter in Clarke’s Imperial Earth.
Duncan’s boyhood friend is Karl
Helmer, a character whose name is
a variant spelling on that of our
Founding Editor, Carl Helmers.
For a humorous (and somewhat
eerie) commentary on the name
similarity and the anticipated
possibility of a hand-held com-
puter, see Carl Helmers' editorial
in the April 1977 BYTE (page 6),
"How I Was Born 300 Years Ahead
of My Time."]
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oThe HHC retains the contents of
memory even when it is turned off. In
addition, you do not lose what you
are working on if you accidentally hit
the OFF button. These are important
features that indicate the amount and
depth of human engineering that has
been applied to the design of the
HHC.

eThe HHC will be marketed
aggressively by both Quasar and
Panasonic. The public reaction to this
device, which is the first of its kind to
be marketed on such a large scale,
will be carefully observed by manu-
facturers and may determine the ex-
tent and direction of future consumer
products in this area. We feel that the

Panasonic/Quasar HHC is highly
qualified to receive this scrutiny and
that the public response will be
favorable.m
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Another Pocket Computer

The internal architecture of the
TRS-80 Pocket Computer is radi-
cally different from the other
pocket computers now reaching
the market. Instead of a single 8-bit
microprocessor (such as that used
in the Quasar/Panasonic HHC and
the Sinclair ZX-80), the designers
of the TRS-80 Pocket Computer
(Sharp Electronics of Japan) decid-
ed to use two 4-bit micro-
processors in a unique serial con-
figuration.

Both microprocessors are
custom CMOS (complementary
metal-oxide semiconductor) in-
tegrated circuits with built-in
ROM (read-only memory). The
purpose of microprocessor 1 is to
arrange data and make decisions.
It reads the data that is keyed in or
fetched from programmable
memory. It is also responsible for
parsing arithmetic operations and
interpreting the syntax of BASIC
statements. It then arranges the
data and provides instruction
codes to microprocessor 2 through
a transfer buffer. The actual execu-
tion of an instruction is performed
by microprocessor 2, which also
updates the display and notifies
microprocessor 1 that it has finish-
ed its function. The respective
duties of the microprocessors are
listed at right.

Memory Organization

the TRS-80 Pocket Computer is
contained in four integrated cir-
cuits. There are three memory ICs,
each containing 512 bytes of pro-
grammable memory. The three ICs
which drive the liquid-crystal dis-
play each contain 128 bytes of pro-
grammable memory. Putting it all
together, you end up with 1920
bytes of programmable memory.
After you subtract memory space
used for the transfer buffer, input
buffer, display buffer, fixed mem-

The programmable memory of

Microprocessor 1
Key input routine

Acknowledgment of the
remaining program

One instruction to one
program step incorporation

Interpreter:
Program execute statement
Cassette control statement
Command statement
Printer control (reserved)

Execution of manual
operation

Power shut-off control

Clock stop control

e e e e = e B it oL 1 —

Microprocessor 2

Display processing routine
Input buffer
Computational result
Error

Arithmetic routine
Character generator
Cassette routine
Print routine
Buzzer

Recognition of printer
(reserved)

Power off

Clock stop

ories, and reserved keys, you end
up with 1424 bytes of user-address-
able memory. Into this space you

can easily fit a BASIC program of
around 250 lines (average
length)...SMB
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Electromagnetic Interference

You may have noticed that certain
household appliances such as a
microwave oven or tools such as a
power saw affect television reception

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

Steve Ciarcia
POB 582
Glastonbury CT 06033

when they are running. This televi-
sion interference, or TVI, is caused by
the electromagnetic energy which is
radiated when these electrical devices
are in use. The general term used to
describe such noise is EMI (elec-
tromagnetic interference).

EMI emanates from both natural

fet Lum)

and artificial sources. Natural ter-
restrial EMI sources include lightning
discharges, precipitation, and storms.
Man-made EMI can come from
electrical-power systems, rotating
electrical machinery, gaseous-
discharge systems, and electronic
equipment such as radar, computers,

{eeazom)

Photo 1a: To illustrate the effects of radiated and coupled interference, a portable TV set is placed next to an operating TR5-80 Model
I computer. The result is a very snowy picture, primarily the result of radiated noise. Also note a slight blurring of the characters on
the TRS-80 display screen. A beat frequency caused by magnetic coupling between the two video displays causes the TRS-80 screen
image to shake. In a longer exposure, the characters would be illegible.
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and television transmitters. Natural
EMI is usually beyond man’s control,
and attempts to reduce it must be
centered on the susceptible equip-
ment. Man-made EMI, on the other
hand, can be suppressed at the
source—this is the most satisfactory
way to eliminate interference.

Various forms of EMI are a major
concern today due to the rapid
growth of digital electronic process-
ing in business, industrial, and home
environments. My mail has been
overflowing with questions on
computer-related interference. The
letters have been almost evenly divid-
ed between readers who require help
in cutting down the EMI emitted from
their computers and. those concerned
with their computers’ own suscep-
tibility to noise.

The problem has received con-
siderable news coverage lately, due to
the FCC’s (Federal Communications
Commission’s) stepping in to regulate
noise emissions from personal com-
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The relative effect of
capacitive coupling of
noise Is dependent
upon the distance
between conductors.

puters and other electronic equip-
ment. In the past, only equipment in-
tended for certain military applica-
tions had to meet EMI limitations.
The few EMI filters that were in-
stalled were primarily intended to
protect the equipment in which the
filters resided from the effects of EMI
generated by external sources, enter-
ing through the AC (alternating cur-
rent) power lines.

Little if any thought was given to
attenuating electrical noise which was
generated within the equipment, leak-

api

I
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Photo 1b: Demonstration of the e-ffects_.of shielding. We have added a line filter to eliminate conductive interference to the setup of

ing out through a variety of coupling
paths. Because of the large volume of
complaints about EMI that have
reached the FCC, the Commission
has set new regulations on the max-
imum level of electrical noise that can
be emitted from electronic equip-
ment. These regulations took effect
on January 1, 1981. (See “FCC
Regulation of Personal- and Home-
Computing Devices” by Terry G
Mah)n, September 1980 BYTE, page
180.

But what about the equipment you
own now? What if you have an im-
mediate noise problem? Where do
you start to solve the problem? How
do you detect where the noise is com-
ing from? How do you break the path
between the noise source and the af-
fected receiver? Should you put noise
filters on every electrical outlet in the
house? How does shielding work?

Answering all these questions
could easily fill a book. However,
because EMI is such a pressing prob-

.

—

photo 1a. In addition, two grounded copper sheets, one under the portable TV set and one to the left of it against the side of the
TRS-80 video monitor, protect the TV set from radiated noise. The results can be seen as greatly improved picture quality.
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SIMPLY
BEAUTIFUL.

CF&A furniture looks terrific. But beauty is more than skin deep.
That's why our line of desks, stands, and enclosures also fea-
tures rugged construction, low cost, and quick delivery. In a
wide range of sizes and configurations. With accessories to
meet your individual requirements.With a smile and a thank you.

Call CF&A. We make it simple. We make it beautiful.

Computer Furniture and
Accessories, Inc.
1441 West 132nd Street
Gardena, CA 90249
(213) 327-7710
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The three forms of
noise coupling are con-
ductive, common-
Impedance, and
radiated-field coupling.

lem for many computer owners, I
think it needs to be addressed
nonetheless.

This article is intended as an in-
troduction. While not endeavoring to
cover all sources and solutions, it will
outline the common causes and paths
of noise and suggest possible methods
for controlling interference. For that
reason, I am not limiting tt.e discus-
sion merely to computer-generated
EMI and related suppression
methods. I hope the result will be a
better understanding of the entire
problem,

First, a few definitions:

eNoise: any electrical signal present
in a circuit other than the desired
signal.

eNoise Path: the coupling medium
that conducts the noise from the
source to the receiver.

e Interference: the undesirable effect
of noise.

e Susceptibility: the capability of a
device or circuit to respond to un-
wanted electrical noise.

® Receiver: any circuit or device be-
ing affected by interference.

If you own a typical computer pur-
chased before the FCC regulations
went into effect, then you no doubt
have noticed that it emits con-
siderable EMI. Depending upon the
manufacturer and configuration of
the system, the extent of the noise
may range from a little extra fuzziness
in television pictures to an actual
blackout of TV reception. The effect
upon nearby television sets is depen-
dent upon the level of the emitted
noise, the susceptibility of the
receiver, and the coupling channel
which conducts the noise from the
source to the receiver.

Noise Coupling

In order for noise to be a problem,
there must be a noise source, a re-
ceiver that is susceptible to the noise,
and a coupling channel that transmits
the noise to the receiver. The relation-
ship is shown in figure 1a.

We start to analyze a noise prob-
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lem by defining what the noise source
is, what the receiver is, and how the
source and receiver are coupled
together. It follows that there are
three ways to break the path:

1. The noise can be suppressed at the
source.

2. The receiver can be made insen-
sitive to the noise.

YR TIIRPEra

Photo 2: The simplest method of noise reduction is to use capacitors as simple filters.

3. The amount of energy leaking
through the coupling channel can be
minimized.

There are three forms of noise
coupling: conductive, common-

impedance, and radiated-field cou-
pling. Figure 1b demonstrates a
typical situation. In this circuit, the
commutator noise generated from the

This photo shows two 0.1 uF, 1000 V capacitors used to filter the AC power line in a

video terminal,
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Photo 3: Commercial power-line filters from Corcom Inc, 2635 North Kildare Ave,
Chicago IL 60639. Prices range from $10 to $20.
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motor is both conducted along and
radiated from the leads going to the
motor-control circuit. Also, the
motor control and the television
receiving set are plugged into the
same long extension cord, so they
share a common line impedance. The
coupling channel consists of:

e conduction on the motor power-
supply leads

eradiation from the leads

e common line impedance

To eliminate the motor’s influence on
the TV, all three parts of the coupling
path must be broken. You can apply
EMI controls to any or all of these
elements.

Conductive Coupling

Conductively coupled noise is
often overlooked. A wire passing
through a noisy environment picks
up noise either by capacitive or
magnetic coupling and conducts it to
another circuit. A simple representa-
tion of capacitive coupling between
two conductors is shown in figure 2.
When the resistance from conductor 2
to ground, R, is large, the voltage
coupled from conductor 1 to conduc-
tor 2 is defined as follows:

Cia

Va=f —— YV,
Cia + G

where C,; is the stray capacitance bet-
ween conductors 1 and 2, C,¢ is the
capacitance between conductor 1 and
ground, C,; is the capacitance be-
tween conductor 2 and ground, R is
the resistance from conductor 2 to
ground, V, is the interfering voltage,
and V, is the noise voltage produced
on conductor 2.

Even though this may appear small
(perhaps a few microvolts),
remember that some receivers
amplify input signals thousands of
times. A few microvolts of noise on
the antenna terminals of a television
set could easily be greater than the
desired video signal.

Figure 3 shows the effect of conduc-
tor spacing on capacitive coupling.
The coupling factor is said to be 0 dB
(decibels) when the two conductors
are separated by a distance equal to
three times the conductor diameter
(for 22-gauge wire, d=0.71 mm or
about 0.028 inches); the factor
decreases rapidly as the spacing in-
creases. Separating wires reduces the
capacitive coupling between them.
However, little is gained by spacing
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Figure 1a: The general case of the transmission of electrical noise.
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Figure 1b: A typical noise-coupling situation: commutator noise generated by the motor
is conducted along and radiated from the connecting leads. Common line impedance
shared by the receiver (a television set) and the motor cause motor noise to be imposed
on the receiver's power input.

CONDUCTORS

C,2=stray capacitance between 1 2
conductors 1 and 2
C.¢=capacitance between conductor C12
1 and ground
Cic=capacitance between conductor VN
2 and ground
R=resistance from conductor 2 to C26

ground I
V. =interfering voltage vi
Vw=noise voltage produced on
conductor 2.

Figure 2: Representation of capacitive coupling between two conductors. The defini-
tions of the symbols are listed above.

SEPARATION D FOR 22-GAUGE WIRE (INCHES)
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Figure 3: The relative effect of capacitive coupling of noise is dependent upon the
distance between conductors. In the chart shown, for 22-gauge wire, coupling is signifi-
cant only when the conductors are closer together than 25 mm (1 inch).
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the conductors more than 40
diameters apart (about 25 mm or 1
inch).

Magnetic Coupling

Magnetic coupling is also a prob-
lem. When a current flows in a closed
circuit, it produces a magnetic flux
which is proportional to the current.
If two wires are parallel, the flux pro-
duced in one wire will induce a
voltage in the second wire. This in-
duced voltage constitutes noise.
When you are running wires between
sensitive electronic components,
avoid laying signal wires parallel to
noisy, high-current AC power lines.
If a signal line must cross a power
line, have it do so at a right angle.

Common-Impedance Coupling

Common-impedance coupling oc-
curs when currents from two different
circuits flow through a common im-
pedance. Two examples of this type
of coupling are shown in figures 4 and
5. In figure 4, the ground currents of
both circuits flow through a common
ground impedance. The ground
potential of circuit 1 is modulated by
circuit 2, and vice versa. Any fluctua-
tions in the ground current of circuit 2
will be coupled through the ground
impedance, Xg, to circuit 1.

Another example is the power-
distribution schematic diagram
shown in figure 5. Any change in the
current required by circuit 2 will af-
fect the voltage at the terminals of cir-
cuit 1. This effect is due to the com-
mon impedance of the power-supply
lines and internal source impedance,
Rs, of the power supply. Shorter
leads will help reduce the line im-
pedance, but the source impedance
always remains. The typical com-
puter system plagued with common-
impedance noise is one where the
builder has attempted to use the pro-
cessor power supply to run
everything, including peripherals.
The apparent economy is outweighed
by periodic system crashes and un-
predictable errors.

Radiated-Field Coupling

Radiated electric and magnetic
fields provide the last form of cou-
pling. This form of coupling can be
most easily thought of as free-air
radio transmission. The interfering
circuit broadcasts noise just like a
radio station, and every conductive
surface in the receiver acts as an
antenna. At close distances, the noise
can in fact be much stronger than a
real radio station. [Many readers



University Basic ROM Kkit.
Now available for TM990/189 module.
On-board. Or off.

We've added another option to our
TM990/189 University Module. Now, in
addition to the I/O and RAM expansion
kits previously offered, you can buy the
TM990/189-1 module with a University
Basic ROM kit on-board, and get new
hardware features, too. Features like:
¢ 1K byte of extra RAM
® Asynchronous communication port
¢ Off-board CRU expansion
All for the attractive price of $399*.
With the TM990/469 Basic ROM kit,
standard 189 modules provide “hands-
on” training for students and engineers
who want to learn a high-level language
like Power Basic. The kit also supports
a subset of the Power Basic commands
and statements including SAVE and
LOAD. Unique color commands such as
TONE, COLOR, PATTERN and
SPRITE work with TI’s TMS9918
Video Display Processor. Another fea-
ture is the ability to access assembly

language routines from the University

Basic programs.

When purchased separately, the
ROM kit costs only $110*.

Of course, the standard TM990/189 is
still available. And, it’s still your best
ticket into the microprocessor world.
For maximum hands-on experience.
For ease and simplicity of learning and
teaching about microprocessors, hard-
ware, and assembly language.

Outstanding features for the stan-
dard fully assembled TM990/189 stand-
alone learning tool include:

e Powerful 16-bit microprocessor with
minicomputer instruction set.

e 45-key alphanumeric keyboard and
10-digit, 7-segment display for easy
assembly language programming.

e ROM-resident software

® Audio cassette interface

e Basy-to-add EIA and TTY interface

® 1K byte RAM expandable to 2K

e 4K byte ROM and 2K byte expansion
EPROM socket.

® 16-bit programmable 1/ controller.

e User addressable LEDs and sound
indicator.

A 570-page tutorial text accompa-
nies the TM990/189. It’s a detailed
guide for self-paced learning. Or, the
basis for a three-hour university
course. Also with the module: a 300-
page user’s guide.

The TM990/189 complete with tuto-
rial text and user’s guide is only $299*.

Order your University Module from
your nearest authorized Texas Instru-
ments distributor. For more informa-
tion, send for a free copy of our newly

revised brochure, CL- o
423B. Write to Texas In-
struments Incorporated, [7

P.0. Box 1443, M/S 6404,
Houston, Texas 77001.

TEXAS INSTRUMENTS

°U.S. price, subject to change without notice.
© 1980 Texas Instruments Incorporated
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Figure 4: Common-ground-impedance coupling is caused by two pieces of equipment using the same electrical lead to gr_ourzd. Tthe
ground current of one influences the ground-reference voltage of the other, and vice versa. One solution to this is a single-point

grounding system.

probably know of methods for
generating computer music by using
an AM radio to pick up computer-
emitted noise while the appropriate
program runs,..RSS]

The characteristics of a field are
determined by the source of the field
and the distance between the source
and the point of observation. When
the receiver is near-field, closer than

1/, wavelength, the electric and
magnetic fields are considered
separately. Any source/receiver

distance greater than !/, wavelength
is far-field, and the electric and
magnetic fields are considered
together and are called simply the
electromagnetic field.

At frequencies below 1 MHz, most
coupling is near-field, because the
near-field boundary at the corre-
sponding wavelengths extends out to
approximately 45 meters (150 feet) or
more. At 100 MHz, most coupling is
far-field. For purposes of this discus-

SOURCE IMPEDANCE

sion, however, radiated-field-
interference problems within any
given piece of equipment should be
considered to be caused by near-field
radiation unless the interference is
clearly from far-field radiation.

Finding and Fixing
a Noise Problem

The key to solving a noise problem
is finding the source of the noise. In
fact, your computer might not be the
culprit. More than one computer
owner has suffered complaints about
his “computerized noise generator”
only to later find that the real source
of the interference was the solid-state
light dimmer on the overhead light.

Continuous sources of noise are
easier to identify than intermittent
ones. The interference from ap-
pliances and computers is usually
broadband, affecting the entire radio-
frequency spectrum. Digital
waveforms are especially rich in har-

/ I+ 12 T
Rg = N
COMMON LINE
éw IMPEDANCES CIRCUIT1
POWER
SOURCE
T
b
CIRCUIT 2

Figure 5: Common-power-source coupling occurs within a computer that uses a single
power supply for multiple peripheral devices. Due to the impedances on the connecting
lines, the current drawn by one circuit changes the voltage "seen’ by another circuit.
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monic frequencies, as shown in figure
6. Therefore, the continuous,
harmonic-rich emissions of com-
puters are relatively easy to find.

A standard battery-operated AM
radio makes a good EMI detector.
With it tuned to a frequency at which
the noise is the loudest, just roam
around the house looking for the
place where the interference is the
strongest,

If you suspect the computer, then
move the radio around it and along
the connecting cables. You will be
surprised how much the cables con-
tribute to radiated noise. Disconnect
cables and peripheral devices selec-
tively to further isolate interference
sources. Often, the long leads be-
tween the computer and printer emit
electromagnetic radiation as well as
any transmitting antenna you could
have possibly designed.

Finally, move the radio along the
power cord you have supplying the
computer system. If you are using a
15-meter (50-foot) extension cord
without the ground lead connected,
shortening the cord will reduce radia-
tion considerably.

If the computer system is indeed
found to be the source of the in-
terference, there are a variety of
possible coupling paths. The coupling
efficiency of digital interference is
proportional to frequency; the higher
the frequency, the greater the in-
terference. Depending upon the
design, these interfering signals can
radiate from the source, couple from
line to line, or be conducted directly
through connecting wires to the exter-
nal environment. Each noise path
must be suppressed.

Grounding
Grounding is the primary way to
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Say Ah...

Our New grafixPLUS™ 80-column printer
opens wide for easy servicing.

Introducing the newest members of our
grafixPLUS™ family—the DP-9000 Series 80/132
column printers—built on the same tradition of
quality printout, solid design and low cost of
ownership established by our 132/220 column
DP-9500 Series.

A Case for Serviceability

Not that is comes up often, but want to get inside?
Simple. Just remove a few screws and the clam-
shell case swings open exposing all major compo-
nents. This easy access plus built-in self-test and

minimum component count yields an MTTR of one-

half hour. The 9-wire print head replacement's even
simpler...two screws and it's out. Without
opening the case. And without a service call.

Performance Plus

The DP-9000 Series prints the full ASCII 96 charac-
ter set, including descenders and underlining, bi-
directionally, at up to 200 CPS. Number of columns
can go up to 80 or 132, depending on character
density—switch or data source selectable from 10
to 16.7 characters per inch. And all characters can
be printed double width. The print head produces
razor-sharp characters and high-density graphics
with dot resolutions of 72X75 dots/inch under
direct data source control.

Interface Flexibility

The three ASCII compatible interfaces (parallel,
RS-232-C and current loop) are standard, so con-
necting your computer is usually a matter of plug-

...close pl

SALES OFFICES: San Jose, CA (408) 247-3933

Fullerton, CA (714) 871-0501 « Wakefield, MA (617) 245-9160 » Austin, TX (512) 327 52 0 TJ =k
ANADEX, INC. * 9825 DeSoto Avenue ¢ Chatsworth. Callfornia 9131, USA. e Telephone: (213) 998-80 O

it-in and print. Also standard are: a sophisticated
communications interface for printer control and
full point-to-point communications, DEC PROTO-
COL, and a 700 character FIFO buffer. An addi-
tional 2K buffer is optional.

When you're ready for a printer (or several
thousand), look into the grafixPLUS DP-9000 Series
from Anadex—you'll find an open and shut case
for quality. Contact us today for details, discounts
and demonstrations.

A"'nnaaex

...the plus in printers

'1-—-'\'.'

ANADEX, LTD. » Dorna House. Guildtord Road * West End. Woking. Surrey GU24 9PW, England e Tel: Chobham (O99085) 6333 Telex 858762 ANADEX G




Circle 30 on in]uiri card.

Technicians! Hobbyists!
Engineers! Repairmen!

NEW!

16 CHANNEL
VARIABLE
A-D BOARD!

Now you can digitally
display, store, analyze
and print your
measurements!

The NEW ADC-16B A-D
Board can be used for:

POSITION MEASUREMENTS
PRESSURE MEASUREMENTS

PHOTOELECTRIC
MEASUREMENTS

TEMPERATURE
MEASUREMENTS

A COMPUTERIZED

VOLT-OHM METER
YOU GET A COMPLETE
SOFTWARE PACKAGE
INCLUDING A TEST KIT,
CALIBRATION METHOD
AND VARIOUS
APPLICATIONS! Only 179%

This is a Variable Gain
Board that allows
increased measurements
from 5 volts up to 100
voIts.

CTA COMPUTER
TECHNOLOGY
ASSOCIATES

ORDER TODAY] CredIt Card
Users Call TOLL FREE!
800-854-2003 ext. 815

In California Call
1-800-522-1500 ext. 815

Computer Technology Assoclates
5812 Cromo Drive, Suite 102, Ei Paso,
Texas 79912

Please rush me____ NEW ADC-16B A-D
Boards at the Introductory price of 179°
each.

[J ¢heck Enciosed [J mastercard

[ visa O piners ciub
Card No. ___Exp. Date

Name__ S—
Address I
City. _State. 2ip

minimize unwanted noise and
pickup. It is often the optimal solu-
tion to most problems. There are two
basic objectives in designing proper
grounding systems. The first is to
minimize the noise voltage generated
by currents from two or more circuits
flowing through a common ground

impedance; the second is to avoid
creating ground loops which are
susceptible to magnetic fields and dif-
ferences in ground potential. This
ground is the reference point for all
voltages in the system.

Signal grounds are generally
classified as either single-point or

UBEH
HIGH VOLTAGES INSIOE THE POWER SUPPLY CASE

IN THE EVENT OF DIFFICULTY, NOTIY APPLE
COMPUTER, 1INGC OR YOUR DEALER $OR PHOMPT

SERAVICE.

POWER SUPPLY SERIAL 9 A2M001-

46061

@fappic computer me.

NS
(11T

Photo 4: Switching-type power supplies,

-t

which use high-frequency pulse-width-
modulated waveforms, are a potential source of noise. Most often they are contained in
shielded enclosures, as in the Apple ll, to eliminate possibly interfering radiation.

¥ ?:'\ a ™

Texas resldents add 5% sales tax.
Please allow 4-6 weeks for dellvery.
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Photo 5: The Atari 400 and Atari 800 personal computers are designed to eliminate any
forms of EMI coupling and to meet the new FCC standards. This requires considerable
shielding. The high-frequency processor and memory sections of the printed-circuit
board are segregated from the power supply and 170 (input/output) areas. A heavy-
gauge aluminum enclosure encircles the high-frequency sections, as shown in this Atari
800.
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A New Medical Billing System That is Easy, and Works!

FILL IN THE BLANKS
The only system that works like you do. Add, change,
or delete material right on the form (displayed on the
video screen). It's really easier than filling in the blank
because you can go back and type over any mistake
you make,

NO BATCHING
As the information is entered, the system automatic-
ally detects clerical errors in patient information, pro-
cedure codes, and procedural data. No waiting days
or weeks for verification.

TECHNICAL SPECIFICATIONS

INSTANT ACCESS
Up to date patient information available anytime.
Patient files are updated everytime a transaction is
entered. All you need to check their files is to enter
the patient’s name — no ID number.

PRIVATE AND THIRD PARTY BILLING
System keeps track of third party billing and insur-
ance claims. You can bill the patient on paper while
they are in the office! Resubmission of a claim is as
simple as pushing a button.

Written in Pascal, the system runs on most any 56K or 64K micro or mini computer. The system is currently operating
on Dynabyte, Cromemco, Onyx, Vector Graphic, and Digital Equipment Corporation (DEC) computers. Different

systems provide 500 to 10,000+ patient capacity.

Contact your Local computer store or

F‘ PROFESSIONAL

BUSINESS

Y SOFTWARE

119 Fremont Street, San Francisco, CA 94105, (415) 546-1596



multipoint grounds. From a noise-
reduction point of view, the single-
point ground is more desirable. Nor-
mally, with equipment operating at
frequencies below 1 MHz, a single-
point system is used. Above 10 MHz,
a multipoint ground is best, to
minimize ground impedance. Be-
tween these bounds, the type of
grounding depends on the system
configuration and layout. For per-
sonal computers, single-point
grounding is advised.

The AC power ground is of little
practical value as a signal ground. It
is usually connected to signal ground
as a safety measure only.

Shielding

When properly used, shielding is
an effective means of reducing the
coupling of noise between conduc-
tors. Shields consist of a variety of
conductive materials (usually steel,
copper, or aluminum), all of which
serve in some way to reflect, absorb,
or otherwise channel noise currents
away from the protected conductor.
Shields may be placed around com-
ponents, circuits, complete
assemblies, cables, or transmission
lines.

e ]
A parallel-tuned trap
cannot be used for
broadband computer-
generated nolse.

The best way to minimize radiated
noise and susceptibility on connecting
wires is to use coaxial cable (coax) or
shielded twisted-pair cabling between
peripheral devices and the processor.
If the coaxial-cable shield is grounded
at one end, it will protect the central
conductor from electric-field radia-
tion. Grounding the shield at both
ends creates a return current in the
shield, which generates a field that
cancels the conductor’s electric field
and any magnetic interference as
well.

In twisted-pair shielded wire,
grounding the shield at one end takes
care of electric fields, while twisting
the conductor with the return line
serves to reduce magnetic suscep-
tibility. (Twisted-pair shielded wire is
especially useful on low-level
signals.) The number of twists per
foot determines the insensitivity to

ARTIFICIAL
INTELLIGENCE

For Your

C/£M®
S-100 SYSTEM

“SHIVA™” is a highly-sophisticated VIRTUAL-PERSONALITY™ multi-level multi-
user multi-tasking executive (operating system) for S-100 based systems. It provides
your microcomputer system immediately with power comparable to that of large-
frame maxi-computers for a remarkably small price, yet SHIVA™ requires
surprisingly little R.A .M. area, and is conversational!!! SHIVA’s™ English-like
input/output is interactive, dynamic, and may be reconfigured or expanded by the
user. And SHIVA™ gives you the freedom to expand indefinitely . . . with tremendous
hardware and software choice: SHIVA™ supports hard disks and floppies . .. R.A.M.
addressing beyond 64 kilobytes . . . time-sharing . . . multi-level user-reconfigurable
password protection . .. and features shell-commands similar to UNIX® in structure!!
SHIVA™ is compatible with C/PM® and C/DOS® for easy implementation and near
universal software support!!! SHIVA™ ig available for 8080, 8085, MC6800, 6502, and
Z80%-based systems.

Versions are in development for ZILOG Z8000® 16-BIT, INTEL 8086® and INTEL
iApx-432¢ 32-BIT PROCESSORS . ..

And Omega Research™ is dedicated to non-obsolescence and system superiority in
software choice . . . . SHIVA™ supports BASIC, FORTRAN, COBOL, a MACRO-
ASSEMBLER, DATA BASE MANAGEMENT, ALGOL-60, PASCAL . ...interfaces
in development for UNIX®, C, LISP, PL/I, APL, and RT-l1®.

And needless to say, SHIVA™ is very fast . .....

SHIVA™ . ... $350 -- Available on 8" I.B.M. Soft-Sectored Disks and 5" C/DOS®

(Cromemco) Diskettes. Includes complete Documentation. . .
M.C. & Visa orders accepte

“SHIVA™ " "VIRTUAL-PERSONALITY™ " and "OMEGA RESEARCH™ " are trademarks of OMEGA RESEARCH.
"RT:11°"is a trademark of DIGITAL EQUIPMENT CORPORATION.

"UNIX"" is a trademark of BELL. LABORATORIES
‘CP/M*" is a trademark of DIGITAL RESEARCH OF CALIFORNIA
R " is a trademark of CROMEMCO, Inc.

" and “Z2-8000" are trademarks of ZILOG, Inc.
“INTEL"" is a trademark of INTEI. CORPORATION

No shipments prior to return of signed software
license agreement. For detailed information on
“SHIVA™,” send $1.00 postage and handling to:

CALIFORNIA RESIDENTS ADD 6% SALES TAX

OMEGA RESEARCH ..

P.O. Box 479
Linden, Ca. 95236
(209) 334-6666
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magnetic fields.

When comparing coaxial cable and
shielded twisted-pair cable, it is im-
portant to recognize their differences
in signal propagation, irrespective of
their shielding characteristics. Shield-
ed twisted-pair cable is very useful at
frequencies below 100 kHz. Above 1
MHz the signal losses are con-
siderable.

Coaxial cable, grounded at one
end, provides a good degree of pro-
tection from capacitive pickup and
can be used at all frequencies from
DC (direct current) to UHF (ultra-
high frequencies). However, due to
the potential for noise currents to
flow through the shield (which is also
part of the signal path), coaxial cable
is better used at higher frequencies
where such errors are minimized.
Shielded twisted-pair cable, on the
other hand, does not exhibit this
problem and should be used for con-
ducting low-frequency signals.

An unshielded twisted pair, unless
it is balanced, provides very little
protection from capacitive pickup,
but can still be good for magnetic-
field protection. Plain untwisted-pair
cable, such as the zip cord you might
purchase from a hardware store, pro-
vides no electromagnetic-field protec-
tion and should be avoided if you
have a noise problem.

Multiple-conductor cables, in-
cluding ribbon cables, are also
available in twisted-pair configura-
tions. A common cable used in data
acquisition is a twelve-conductor
shielded cable that consists of six
twisted pairs surrounded by a single
foil or braided shield. This cable is
very expensive, however, and it is
best acquired on the surplus market.

Shielding the connecting cables
may eliminate only part of the prob-
lem, especially if you determine that
the major source of radiation is the
computer. Most computers are en-
cased in metal chassis. If these are not
properly grounded, the benefits of the
metal as shielding material are lost.

On the other hand, if the computer
is encased in plastic, the only solution
is to coat the inside (or the outside) of
the case with a conductive substance
and connect it to signal ground.
Aluminum foil, for example, could be
used, but I suggest that you try all the
other suppression measures before at-
tempting this.

Encasing the entire computer in a
conductive enclosure is not un-
thinkable. In fact, newer small com-
puters such as the Atari 800 and
Hewlett-Packard HP-85 are built ex-
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When It Comes
To Add-on Memory...

LOBO
Has It All.

LOBO DRIVES manufactures a full line of 8-100
computer compatible disk drives. All drives are
software compatible with most S-100 disk operating
systems and applications software programs. Only
LOBO DRIVES offers you the variety and choice of
floppy and fixed disk drives. Choose from 5% and
8-inch floppies, 5% and 8-inch Winchester technology
fixed disk drives, and several Floppy/Fixed disk
combinations. Each LOBO DRIVES system is

_ \am

thoroughly tested and burned-in and has the famous

LOBO DRIVES One Year, 100% Parts/Labor

Warranty.

MODEL 400 5%-INCH FLOPPY
DISK MEMORY SYSTEM

A high-speed (298) Msec Access), high-
reliability (8000 hrs MTBF), low-cost floppy
disk memory system. It is available in both
soft and hard sector formats, and a choice
of single or double density configuratlons.

e Up to 220 KBytes Capacity

e Single/Double Density

e Soft Sector Format

* Complete Software Compatibility

MODEL 800/850 DUAL FLOPPY
DISK DRIVE MEMORY SYSTEM

LOBO DRIVES offers you a choice of
single-sided, single or double density
(Model 800) or double-sided, single or
double density (Model 850) dual 8-inch
memory subsystems. Each system comes
complete with chassis and power supply,
cables, controller and interface.

» Compatible with Most S-100 DOS

Systems
s Upto 3.2 MByte Capacity

MODEL 1850 DUAL
FLOPPY/FIXED DISK MEMORY
SYSTEM

MODEL 950 DUAL
FLOPPY/FIXED DISK MEMORY
SYSTEM

No more worrles about back-up. LOBO
DRIVES has combined the latest state-of-
the-art Winchester technology with the pro-
ven reliability and dependability of its Model
850 8-inch floppy disk drive to bring you the
ultimate in memory expansion for your
S-100 computer. The Model 1850 is the
ideal memory system for small business
and word processing applications.

5 or 10 MByte Fixed Disk Capacity
1.6 MByte Floppy Disk Capaclty
Software Compatibllity

Sealed Environment

winchester Reliability

70 Msec Average Access Time

All the advantages of Winchester
technology fixed disk memory: large
capacity (6.38 MBytes), high speed (170
Msec avg. access time), and extended
reliabllity, combined with the convenience
of a built-in floppy disk back-up in one
cabinet. Only LOBO can bring you the
storage capacity of 16 mini-floppies at a
fraction of the price.

e The Storage Capacity of 16 Mini-

Floppies

¢ Built-in Back-up

* 170 Msec Access (Avg)

e Software Compatibility

See your nearest dealer, call, or write for the complete LOBO DRIVES story.
find out just how competitively priced a quality drive can be.

©BR

drives

INTERNATIONAL

935 Camino Del Sur
Goleta, California 93017
(805) 685-4546

Telex: 658 482
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PERSONAL

COMPUTER
SYSTEMS

<gappic computar

APPLE II, 16K, List $1195...........

32K, List$1395 . ...l $1169
L BB 66606660000000606060606060000066000 1259

ATARI® 400™, List $630

OUR PRICE ONLY $499

. 820 PRINTER, List $599.95..........
810 DISK DRIVE, List $699.95 . ......

® Extended BASIC Language

® Advance Graphics

@ CRT Built-In Display

® Magnetic Tape Cartridge for Storage

CALCULATORS BY
HEWLETT

(”:” | PACKARD

HP-41C Calculator, ‘A System’’ .. $244.95
HP-32E Scientific w/Statistics ... $ 53.95
HP-33C Scientific Programmable ... 99.95
HP-34C Advanced Scientific

Programmabte ................. 123.95
HP-37E Business Calculator ....... 58.95
HP-67 Handheld Fully Advanced

Programmable Scientific for

Business & Engineering .. ...... 298.95

HP-97 Desktop w/Built-in Printer .. 579.95

COMMODORE PET ....... Call for Prices

Prices do not include shipping by UPS. All
prices and offers are subject to change without
notice.

P
Csm,

609 Butternut Street
Syracuse, N.Y. 13208
(315) 478-6800
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actly that way. It is very effective in
both containing the computer’s elec-
tromagnetic fields and protecting the
computer circuitry from external
noise. When an EMI field impinges on
a shield, some of its energy is
reflected at the first surface, some is
absorbed by the shield material, some
is reflected by the second surface, and
some passes through. In general the

Suppressing noise at the source:

1. Enclose noisy sources in a
shielded enclosure.

2. Filter all leads leaving a noisy
environment.

3. Shield and twist noisy leads.

4. Ground both ends of coaxial-
cable shields to suppress radiated
interference.

5. Limit pulse-rise times where
possible.

Eliminating noise coupling:

1. Twist and shield signal leads.
2. Ground shielded leads used to
protect low-level signals at one end
only.

3. Avoid ground leads in common
between high-level and low-level
equipment.

ﬁ

Summary of Noise-Reduction Techniques

following is true of enclosure-type
shielding:

e Magnetic fields are harder to shield
against than electric fields. Magnetic
material should be used to shield
against low-frequency magnetic
fields.

o At high frequencies, a good conduc-
tor suitably shields against both elec-

4. Keep ground leads as short as
possible.

5. Separate noisy and quiet leads.
6. Use a single-point grounding
system.

7. Avoid ground loops.

8. Keep sensitive-signal leads as
short as possible.

Reducing noise at the receiver:

1. Use frequency-selective filters
where applicable.

2. Use shielded enclosures for sen-
sitive circuitry.

3. Provide proper power-supply
filtering.

4. Separate signal and hardware
grounds.

5. Use shielded cables to protect
low-level signals.

Photo 6: The underside of an Atari 800. Metal plates enclose the processor and
memory. The green printed-circuit board on the lower left contains the keyboard cir-
cuit. Since it runs at low frequencies, it does not require a shielded enclosure.
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NOW CLEANING YOUR OWN

DISKETTE HEADS COULD SAVE

YOU A*40 SERVICE CALL.
AND A LOT MORE.

The recording heads on your
diskette drives may be dirty—
andthat 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 dayst!) 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 5% 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-
elte drive and turn it on. Your
machine does the rest. The

MARRRARES M. . e

=
-

s

heads are microscopically cleane
without wear, without abrasion.

This 3M head-cleaning
diskette kit has been evaluated
and approved by major diskette
drive manufacturers. it's 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
¥ou need (including special

luid, 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 {ot more than just a
service call. So try this remark-
d able kit today. For the name of

Ay AN Y B ;
AR e R

?. ".'.f." ; B ‘.: e
A Scotch cleaning diskette shown
before use, and after 15 cleanings
of recording heads.

5 S

the dealer nearest you, call toll
free: 800-328-1300.

(In Minnesota, call collect:
612-736-9625.) Ask for the
Data Recording Products
Division.
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OPTIMIZED SYSTEMS
SOFTWARE

PRESENTS

CONTROL PROGRAM/APPLE
the DOS you have been waiting for

OSS CP/A is an all new, disk-based
operating system which provides
commands and utilities similar to
CP/M® CP/A has byte and block I/O, a
simple assembly language interface,
and direct access via Note and Point.
And it's easy to add your own com-
mands or device handlers. CP/A is
expandable, flexible, consistent,
easy-to-use and available now with
compatible program products:

BASIC — Some of the features of OSS
BASIC are syntax checking on program
entry, true decimal arithmetic (great for
money applications), 32K byte string sizes,
flexible 1/O, long variable names (up to 255
significant characters), and the ability to get
and put single bytes.

BUSINESS BASIC WITH PRINT USING —
This is virtually the only basic available on
the Apple that has PRINT USING. It also
has record 1/O statements and all the
features of our standard BASIC.

EDITOR/ASSEMBLER/DEBUG — 0SS
EASMD is a total machine language de-
velopment package. The editor provides
functions like FIND, REPLACE, etc. The
assembler uses standard 6502 mnemon-
ics, can include multiple files in one assem-
bly, and can place the object code in
memory or to a disk file.

Prices of CP/A with:

BASIC ...... B o e e $ 69.95
Business BASIC .............. 84.95
TR oo s s b0 & § 4 69.95
BASIC + EASMD ............. 109.95
Business BASIC + EASMD .... 124.95

Requires 48K RAM and DISK

Add $3.50 tor shipping and handling in continental USA.
Calilormia residents add 6%. VISA/Master Charge wel-
come. Personal checks require two weeks 10 clear.

SEE YOUR DEALER or ORDER TODAY

OPTIMIZED SYSTEMS SOFTWARE
is a product of
Shepardson Microsystems, Inc.
20395 Pacifica Dr., Suite 108B
Cupertino, CA 95014
(408) 257-9900

CPIM is a registered trademark of Digital Research

tric and magnetic fields.

e Shielding effectiveness is increased
with thicker shielding material.

eIn practice, actual shielding effec-
tiveness obtained is determined by
the leakage through seams and joints,
not by the shielding effectiveness of
the material.

Filtering

Grounding and shielding were
prescribed to eliminate noise at the
source. The final measure, filtering, is
applicable either at the source or at
the receiver. Filtering is generally the
easiest form of noise abatement. It is
primarily used to reduce noise con-

b

% >

Photo 7: The Atari computers allow the user to plug in special game and business pro-
gram cartridges. These ROM packs (read-only-memory modules), which are connected
directly to the processor bus, must also be kept within the shield when the computer is
running. This is accomplished using a special molded, %-inch (9.5 numn)-thick socket that
is electrically part of the shield. A plate of aluminum with conductive gasket material
around the edges is attached to the cover. When the cover is closed, the memory is com-
pletely shielded and virtually no electrical noise is emitted.

Photo 8: To reduce any high-frequency harmonics that might radiate from the video-
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monitor cable, a toroidal ferrite core may be wrapped in the line.
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THE World Class Multiprocessor

* From Guangzhou. China to Norwich. England. From Banphai.
Thailand to Pasadena. California. A proven record of performance
and reliability in installations throughout the World makes the

DISCOVERY MULTIPROCESSOR the international choice in

multiuser microcomputer systems.

WORLD CLASS SOFTWARE

Our Distributed Processing Oper-
ating System, dpos/2”, resides in
the Service Processor, establishing a
CP/Mt environment for each user
and managing access to the shared
systemresources. 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.

WORLD CLASS HARDWARE

The ACE 64K Distributed Process-
ing single board Computer, the
dpc-180 * gives the DISCOVERY
MULTIPROCESSOR its unique
architecture. One DPC is dedicated
to each user providing exclusive use
of the onboard Z-80. 64K ram and
serial I/0. Shared storage is pro-
vided by an expanded DPC used as
the Service Processor. Additional
users can be added at any time by
simply inserting additional DPC'’s
into the standard S-100 bus — up to
16 in a single chassis!

¥ CP/M is a registered TM of Digital Research. Inc.

Whatever your requirements, Whatever your language. No matter
howyou say it — DISCOVERY is THE World Class Multiprocessor.

The ACE DISCOVERY MULTIPROCESSOR dedi-
cates a complete. 64K Z-80 Distributed Processing single
board Computer. the dpec-180" to each user. An

expanded DPC coordinates all of the system activities.

Multiuser mainframes with 192K ram start at
under $6000. The 64K dpc-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.
55 West Del Mar Boulevard, Pasadena, California 91105 USA ® Cable ACEPAS Pasadena ® (213) 793-2440
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. wt Such signals are square waves with very
fast rise times, composed of the fun-
damental frequency, w, and all the odd
harmonics of the fundamental frequency.
In a computer with a clock frequency of 8
MHpz, there will be radiated noise at 8
MHz, 24 MHz, 40 MHz, etc. (6b) The
amplitude becomes less at each higher
—v— harmonic.
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Figure 7: A simple low-pass line filter with homemade inductors.

duction into or out of the AC power
lines.

A circuit used as a power-line filter
is a low-pass filter ideally designed to
supress all frequencies above 60 Hz.
Such filters are commercially
available from many sources but are
also easy to construct.

If you prefer to build a simple line
filter, figure 7 shows the schematic
diagram of a typical circuit. This cir-
cuit is applicable for use in instances
of minor television interference. It
should clear up most line-coupled
noise problems.

As a practical matter, simple line
filters are less than ideal. Typical
commercial single-section line filters
use toroidal inductors and provide
about 55 dB of attenuation at 3 to 5
MHz. Attenuation can be typically
increased to 70 dB by adding a second
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LC (inductance/capacitance) section.
A line filter should be used on the
computer and any susceptible
receivers.

If your TV reception is still garbled
or nonexistent after you install a line
filter, then your set is picking up
radiated noise through the antenna
input. Generally, you will find the
VHF (very-high-frequency) channels
to be affected much more than the
UHF channels. This is because most
of the noise energy generated by the
computer is at frequencies below 100
MHz (VHF channels 2 thru 6 are be-
tween 54 and 88 MHz). At frequencies
above 470 MHz, where channel 14
starts, there isn't much energy in the
noise spectrum.

The process of eliminating
radiated-noise pickup starts with
replacing the 300-ohm twin-lead cable

from the antenna to the television
receiver with 75-ohm coaxial cable. If
the problem persists after you do this,
then additional filtering is in order. If
the noise is determined to be a single
frequency, such as that emitted from
a Citizens’ Band radio transmitter
next door, then a parallel-tuned trap
that singles out this one frequency
should be used. Figure 8 shows such a
filter circuit.

Computer-generated noise is
broadband rather than narrow-band.
A parallel-tuned trap cannot be used,
and a different filtering technique
must be employed. A high-pass filter
on the set's antenna input may be
needed. The system clock frequency
of most computers is between 1 MHz
and 8 MHz. Harmonics will, of
course, reach much higher frequen-
cies. The harmonic amplitude
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Should I
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in this economy?

When DecisionMasterLMspeaks everybody listens.

Lets face it. We all have to make decisions. Decisions that can change our lives. Decisions that can
make us happy or unhappy. Decisions that could win us tame or fortune. Now, DecisionMaster
can help you make the best decisions of your life.

Use Bayesian theory to peer into the future .. even if you've never heard of the Bayes™ Rule.
Do a complete weighted factor analysis. .. without knowing what one is. Use discounted
cash ffow to compare investment alternatives without bothering with present value
tables. These and other sophisticated theories that were once the exclusive domain of
professors and top business executives are built into DecisionMaster’s algorithms ..
s0 you can use them at the touch of a key!

DecisionMaster is casy to use. It features:
¢ A fully documented manual developed by an authority in the field.
* A unique program-controlled cross reference system.

* A powerful formatted-sereen data entry system.

You'lt use DectsionMaster in hundreds of routine decisions,
as well as more important ones such as ¢ Buying a house
¢ Changing jobs ¢ Selecting investment ¢ Evaluating insur-
unce policies « Expunding product lines » Leasing vs.
purchasing.

11" you buy only one computer program this year,
make it DecisionMaster. And when it speaks.
listen.




—— METAL CASE

| |
| I
[ . - - S
I G |
| W |
| 71 |
| 3000
3008 | ANTENNA
ANTENNA | | TERMINALS
| 1 l ON TV SET
S I
| |
|
o —{>)
. | c |
Y |

| :
[ 1s9.2 | - - o - _
o= l

Figure 8: A parallel-tuned trap filter for use on FM-radio or television sets. Each LC
combination is set for resonance at the frequency that is causing the interference. Trap
filters are suitable only for eliminating narrow-band interference such as that from
Citizens’ Band radio transmitters.

Here, the center frequency trapped by the filter can be calculated from the equation
fo=159.2/\JLC, where f, is the resonant frequency in Hertz, L is the inductance in
microhenrys, and C is the capacitance in microfarads.

= ¢ 3t L -
10pF
— 3009
L gl ANTENNA
ANENNA 1 i TERMINALS
10pF
(> : 3t —

Figure 9a: A high-pass filter for use with 300-ohm antenna cable. A high-pass filter can
be used on television-receiving sets and FM-radio receivers to reduce or eliminate noise
at frequencies under 50 MHz, such as that produced by personal computers. These
filters pass frequencies above 54 MHz (where the VHF-TV broadcast band lies) and at-
tenuate any lower frequencies where noise may reside.

In this design, the inductors L, and L, are made from eight turns of 18-gauge wire in a
coil 19 mm (% inch) in diameter, 25.4 mm (1 inch) long.

22pF
27pF { 27pF
4 758
ANTENNA
TERMINALS
ANTENNA ON TV SET
39pF 39pF
Ls Le

Figure 9b: A high-pass filter for use with 75-ohm coaxial antenna cable. In this design,
inductors Ly and L, are made from four turns of 14-gauge wire in a coil 6.35 mm (V4
inch) in diameter and 12.7 mm (V2 inch) long, tapped one-half turn from the end. Induc-
tors Ly and L¢ are made from ten turmns of 22-gauge wire in a coil 6.35 mm (Y% inch) in
diameter, with the turns spaced at 3.175 per cm (8 per inch).
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diminishes with each successive fre-
quency multiplication,

If we can presume that practically
all of the radiated noise is below 54
MHz where channel 2 starts, then we
can construct a filter that passes only
the frequencies above 54 MHz. The
filter should actually be set for a cut-
off frequency of 45 MHz to reduce at-
tenuation at the desired frequencies
above 54 MHz. In combination with
coaxial cable, the high-pass filter
usually remedies 80% of all in-
terference problems. Figure 9 shows
the schematic diagram of a typical
high-pass filter.

The use of a coaxial cable, a line
filter, and an antenna filter should get
you out of the digital doghouse.

In Conclusion

EMI is but one of the many prob-
lems confronting computer users. I
have only touched on a few of the
basics in this short article, with my
concern obviously centered on the ef-
fect the computer has on other equip-
ment. I hope that I have provided you
with some solutions.

The effect the environment has on
the computer is an entirely different
matter. You have probably noticed
that I have tactfully avoided discuss-
ing things like voltage spikes, line
fluctuations, frequency variations,
and line interruptions. While often in-
cluded in the consideration of EMI,
problems of power-line performance
is an entirely different subject, requir-
ing different solutions.

Noise filtering may improve your
relations with your neighbor, and
reduce the susceptibility of your
equipment to transients, but it will do
nothing to save you from the power
company. It remains for me to cover
this latter problem in a separate
discussion.®

Next Month:

Milton-Bradley’s Big Trak is a
clever toy. Wireless remote control
makes it even more clever.

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 appearing in BYTE from September
1977 thru November 1978. Ciarcia’s Cir-
cuit Cellar, Volume Il presents articles
from December 1978 thru June 1980.
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Two Great New TRS-80 Computers.

Radio Shack—Setting New Standards
For Price and Performance!

16K TRS-80 Model III. The new standard in
personal computers — packed with the advanced fea-

tures you want, yet priced unbelievably low! The
Model lll's handsome one-piece cabinet includes a high
resolution 12-inch monitor that displays 16 lines of 64
upper/lower case characters, and graphics. It also includes
a 65-key typewriter-style keyboard with data pad. There is
room inside for two optional double-density disk drives —
and you can add two more external drives for a total of
approximately 670K bytes of on-line storage. Model III
comes with a two-speed cassette interface, so most of our
huge library of Model I, Level Il software can be used. And
the new 1500-baud mode gives you really fast cassette I/O.
The very powerful Model Il BASIC language, contained in
14K of ROM, features automatic line numbering, tracing,
PEEK and POKE, machine language programming, key-
board-controlled screen print, /O device routing, repeating
keys, special characters and lots more. Other Model Il fea-
tures include a built-in real time clock, cassette jack and
Model Ill bus, plus a built-in printer interface for direct con-
nection with Radio Shack printers. With the built-in RS-232
firmware and the optional internal RS-232 board, commu-
nications is a snap! Model Ill is expandable to 48K RAM at
any time, and is also available with 4K RAM and Level |
BASIC (for only $699*). A full-blown 32K, 2 disk system
with RS-232 is yours for only $2495* This is the break-
through you've been waiting for. Come in and try Model IlI
today. 16K TRS-80 Model III . .. . ... ... .. Only $999*

o il ?:-‘""  Color TV Recetver
e o e Available Separately.
&3 Only $399*

16K TRS-80™ Color Computer. Vivid 8-color graph-
ics, sound, the high performance 6809E microprocessor
and more — at a very affordable low price! This amazingly
portable new micro attaches in seconds to any TV set. Use
it at work, at school or at home. Its Extended Color BASIC
language provides unique commands for graphics manip-
ulations, easy machine language programming, complex
musical sounds (with more than one note!), PEEK and
POKE, specific error messages and much more. A built-in
RS-232 serial interface lets you attach a modem for com-
munications or a serial printer. Of course, you can save your
programs on cassette (at a fast 1500 baud) — or just pop in
one of our instant-loading ROM Program-Paks for a wide
variety of fast-paced games and valuable personal applica-
tions. Like all TRS-80s, it's easy to expand — add a printer
now, disk drives are on the way. An optional pair of joysticks
brings extra maneuverability and real excitement to com-
puter games. The TRS-80 Color Computer is also available
with 4K RAM and Color BASIC (at just $399*). This is the
multipurpose computer you've been waiting for. Try it today
at your nearest Radio Shack store, Authorized Dealer or
Computer Center. 16K TRS-80 Color Computer with
Extended Color BASIC .................... Only $599*

Radie fhaek

The biggest name in little computers™
A DIVISION OF TANDY CORPORATION

*Retail prices may vary at individual stores and dealers. Ask for our FREE 1981 TRS-80 Computer Catalog or Write Dept. 79, 1300 One Tandy Center, Fort Worth, Texas 76102




While some of the features of
n FEw Terak’s new 8600 can be found in
other computer graphic systems,
no other system in the $5K-$20K
OF THE FEATMS price class (and even those costing

thousands more) provides a com-

parable combination of features
and benefits. Features such as

j Low Entry Cost The basic
8600 color system is priced at about

| $15,000. It can be upgraded to
. & higher resolution and a greater
number of colors, but even fully
f expanded it still comes in at less
than $19,000.
Or, you can start with a black
and white system for less than
$8,500 and upgrade to color at any

time by the addition of a color
processor and monitor.

ot tage

Simultaneous
Graphic/Text Display

The 8600 offers outstanding
control and formatting of both
graphics and text. Completely
under user control, the multiple
memory planes permit simul-
taneous display and indepen-
dent manipulation of text and
graphics to achieve special
effects such as overlays, scroll-
ing and zoning. This capa-
bility, in conjunction with
Terak's unique flexible charac-
ter generation, enables the
8600 to present visual displays
that are unequalled by any
other system of its class.




Dual Processors For Speed and
Flexibility The two 16-bit proces-
sors (each with its own memory)
are assigned those tasks which they
can accomplish most efficiently and
with the fastest throughput. The
result is more available user space
in memory, faster processing and
increased flexibility of operation.

DEC Based Hardware and
Software The DEC based hard-
ware and software includes the
LSI-11 main processor, RT-11 oper-
ating system and Q bus compati-
bility. As a result, the 8600 will
support a variety of software and
easily integrates peripheral devices.

USCD Pascal, Too The 8600
also supports the easy to use USCD
Pascal operating system for pro-
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gram development, text editing,
word processing and interactive
applications.

Siggraph Core Standards, 2D1
Level Graphic support is pro-
vided for USCD Pascal and RT-11
for Fortran, Basic and Pascal.

The Other Reasons? Add such
things as graphics display list
processing, a high resolution quad-
rant, four modes of display blank-
ing, emulation, remote on-line
diagnostics, etc. The list goes on
and on. But to fully appreciate

the system you should see one in
action. We'll be happy to set up
an appointment. Just contact us.

Fill Algorithms

Terak’s fill algorithms are fast

and allows you to fill the inside
of simple or complex geometric
figures without calculating points.
This not only helps define charts,
graphs, etc., but greatly enhances
the appearance of presentation
material.

terak

CORPORATION

14151 North 76th Street
Scottsdale, Arizona 85260
(602) 998-4800
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The 8600 also offers several
dynamic features that are
impossible to illustrate and
must be seen to fully appreciate.
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The NEC PC-8001: A New
Japanese Personal Computer

One of the products attracting a lot
of attention at the 1980 NCC (Na-
tional Computer Conference) in Ana-
heim, California was the PC-8001
personal computer produced by NEC
(Nippon Electric Company). Because
this well-made little machine has been
selling briskly in Japan, NEC was try-
ing to gauge consumer reactions to
the PC-8001 that would aid them in
deciding whether or not to sell it in
the US.

This article is based on our evalua-
tion of a PC-8001 that some col-
leagues purchased in Japan. When we
first received it, we were bewildered
because all the instructions and docu-
mentation were in Japanese (with
only the BASIC commands in
English). After several months of
poking, playing, and progamming,
some syllable-by-syllable translitera-
tions of the katakana (a Japanese
syllabary) instruction manual, and a
few puzzled visits to Hiro, a Japanese-
American co-worker, we believe that
we have a good understanding of the
PC-8001’s most important features,
its strong points, and its limitations.

Photo 1 shows the basic com-
ponents of the computer. It consists
of two units: a keyboard (including
both the processor and memory) and
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Michael Keith
D46 Abbington Dr
Hightstown NJ 08520

C P Kocher
505 South 42nd St
Philadelphia PA 19104

The processor Is an
NEC version of the 280
running at 4 MHz.

a color monitor, and it features a 24
K-byte version of Microsoft BASIC in
ROM (read-only memory). The dol-
lar equivalent prices of the keyboard
unit and monitor are $700 and $910,
respectively. [These prices, however,
may be only distantly related to the
final price of the American version of
this microcomputer....GW|

Keyboard

The eighty-two-key keyboard has a
high-quality standard English alpha-
bet keyboard, five user-definable
function keys, and a separate numeric
keypad. In the normal mode, the user
can enter uppercase and lowercase
Roman characters; if he presses a
locking shift key, he can enter char-
acters in the Japanese katakana sylla-
bary as well. Pressing a letter key and
the nonlocking “graph” key causes
one of a set of graphic characters to
be displayed; this set includes bars,
arcs, crosses, hearts, spades, clubs,
and diamonds. (Although the kata-

kana character set may appear useless
to most American users, the char-
acters are visually interesting and
nicely augment the set of graphics
characters.) All the characters avail-
able are shown in photo 2. There is
also a reset button on the back of the
console, so it can’t be hit accidentally.

Inside the keyboard unit, the most
noticeable feature is the switching
power supply, which is mounted in a
long, thin metal cage (approximately
38 by 6.35 by 3.175 cm [15 by 234 by
1% inches]) extending along the en-
tire rear of the keyboard enclosure.
(See photo 3.) The elongated shape
allows the entire power supply to be
suspended over the printed-circuit
board under the only portion of the

cabinet that can be vented. During
operation, however, the power

supply remains cool.

The 22.9 by 38.1 cm (9 by 15 inch)
printed-circuit board has three
layers, but the center layer does not
appear to be nearly as extensive as the
other two layers. There are at least
sixteen test-point posts staked into
the board.

Most of the integrated circuits are
mounted directly on the board, but
the circuits that are either expensive
or might have to be replaced (the



memory, central processor, DMA
(direct-memory access] controller,
USART [universal synchronous/
asynchronous receiver-transmitter],
video display device, and font mem-
ory) are all in sockets. The board is
easy to remove because all connec-
tions to it—power, keyboard, beep-
er—are made with plugs and sockets;
there are no external connections or
even jumpers soldered to the board.

The processor is an NEC version of
the Z80 running at 4 MHz. The
BASIC ROM occupies the 24 K bytes
of memory from hexadecimal 0000 to
SFFF, and hexadecimal locations 6000
to 7FFF are available for an expansion
ROM. Standard programmable mem-
ory extends from hexadecimal loca-
tions CO00 to FFFF, with locations
8000 to BFFFF available for expan-
sion. The board has empty sockets
available for both expansion ROM
and programmable memory. A time-
of-day clock is included on the board
(see figure 1).

The video controller is a custom
NEC integrated circuit. There are two
separate video output connectors on
the back of the keyboard unit. A
5-pin DIN (Deutsche Industrie Norm)
connector provides a baseband video
signal for a black and white monitor
and a similar 8-pin connector pro-
vides red-green-blue signals for a col-
or monitor. With a black and white
display, colors appear as different
shades of gray.

In addition to a video-out signal
and ground, the 5-pin connector pro-
vides Vpp (+12 V) and horizontal
and vertical sync signals. The 8-pin
connector provides Vpp, ground,
color-clock signal, horizontal and
vertical sync signals, and red, green,
and blue signals. Although the color
monitor has an audio amplifier and
speaker, the processor does not use
them. The only sound made by the
PC-8001 is provided by a 2-inch
speaker mounted on the power sup-
ply. The user can only control the
duty cycle of a fixed-frequency
beeper.

Another DIN connector and an
adapter cable provide an interface to
any standard cassette recorder for
program loading and storage. The en-
coding scheme is 600 bps (bits per sec-
ond) FSK (frequency shift keyed)
Kansas City format (which uses 1200
and 2400 Hz frequencies). This en-
coding scheme is very robust—unlike
many computers, almost any volume
setting on the tape recorder is okay.

A relay inside the console controls the
tape recorder motor (or any other
motor for that matter—a MOTOR
command in BASIC allows a user to
toggle this relay).

A 16-pin socket on the printed-
circuit board serves as an RS-232C

connector, while cutouts at the back
of the cabinet give access to a pair of
edge connectors on the board. One is
for a printer and one is a DMA chan-
nel. An expansion unit is available to
interface the DMA channel to up to
four disk drives, two RS-232C serial

Photo 1: The NEC PC-8001 personal computer system. Shown here is the basic system:
high-resolution color monitor, keyboard unit, and documentation (reference manual,

BASIC manual, and BASIC reference card).
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Photo 2: A display illustrating the colors and the character set on the PC-8001. In addi-
tion to complete ASCII, there are various graphics characters, control characters, and

katakana characters.
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ANNADEX.

132 col. printer. High Quality at a

super price. Dot matrix, serial parallel

& current loop standard. 180 c.p.s. Bi-Directional
Memory Integrated Circuits - Call for Qty. discounts
when ordering over 50 units.

Motorola 4116 (200 Nanosecond, Plastic) $4.50 EA.
Fairchild 2114 (Standard Power, Plastic) $4.50 EA.

NEW From Integral Data
The IDS 445 Printer

So new all we can tell you is that it’s fantastic. Priced
lower than the 440 and equipped with a better print
head. Advanced technology strikes!
1DS 445 wiGraphics Capabilities
1DS 445 w/o Graphics Capabilities

$894
$795

The IDS 460

Since Its introduction 5 months ago this
printer has already proved itself. Features
inciude: Correspon dence quality printing,
High-resolution graphics
capability,
programmable
print justification
—a great printer.

$1,295

CENTRONICS \

PRINTERS

New! The incredibte Model 737- Correspondence
and Draft Quality Printing for Under $1,000. This is
the first printer in its class to offer print quality
suitable for text processing, plus the performance
and application flexibility required for data pro-
cessing.

737-1 (Parallel Interface)— $899

737-3 {Senal Interface) $1,045

Tractor Feed Printer- Centronics' Most Popular
Model. Perfect for the needs of a small business
sytesm. Recommended by Apple and Radio Shack.
$1,079
FREE Cable wilh purchase of any Centronics printer

\O®

CompuMart
let's you put'em
on trial

The Omni 810 Printer from
Texas Instruments

T1 Omni 820 Receive-Only (RO) Package. Includes
machine-mounted paper tray and cable. A com-
pressed print option and device forms control are
standard features. $2,155

Ti Omni 820 Keyboard Send Recelve (KSR} Package
comes with full ASCII keyboard with numeric key-pad
and an EIA cable with autospeed select. $2,395

NEC The First Name in Letter
Quality Printers.

CompuMart offers beautiful print
quality with NEC Spinwriter terminals.
The Spinwrlters, both KSR and RO
versions, give unsurpassed hard
copy output. CompuMart offers
a complete range of NEC
Spin-writers — Call our
expert salesforce.

Terminals

CompuMart has been selling computers by
mail since 1971. Our thousands of satisfied
customers rely on CompuMart for services
not generally available from the others.
Namely:

¢ Product Selection/Each product advertised
by CompuMart has been evaluated by our in-
house staff for best price, performance, and
supplier reliability.

¢ Return Privilege/After receipt of our prod-
ucts, you are protected by CompuMart's
exclusive, 10-day return priviledge good for all
products except software.

e Support/Our Customer Service Dept. and
expert technicians are always there to assist
you by phone or at CompuMart's outlets. OQur
knowledgeable phone sales force can provide
you with detailed information and complete
product specifications.

® Phone Ordering/For added convenience,
CompuMart maintains a toll-free ordering
number. 1-800-343-5504.

* Phonesopen M TWTh F 8:30 am. - 7:00
p.m. Sat. 11:00 a.m.- 4:00 p.m.

Compumart whli throw in
a FREE fabric ribbon and
Currier 72 element when
you buy a NEC from us.

NEW from
Lear Siegler!

A
Wi i

1T's here—IT Is the difference
between too smart and too dumb.
tT is the new Intermediate
Terminal from Lear Siegler

We've got the following Lear
Siegler Terminals In Stock at prices
too low to print—Call for quotes.

ADM-3A Industries favorite dumb terminal tor
some very smart reasons.
ADM-3A.+ New from Lear Siegter. CALL!
ADM-31. The terminal that's 100 smart 10
be considered dumb.
ADM-42. Available with keyboard or without,
semi intelligent terminal offerlng tremendous
user flexibility. The optional configurations

are amazing. Call tor details.

Limited Time Offer

We've slashed our Hazeltine prices
again!
Hazeltine 1410
Hazeltine 1420
Hazeltine 1500
Hazeltine 1510
Hazeltine 1520
Hazeltine 1552

List $850
List $995
List $1095
List $1395
List $1585
List $1395

CompuMart $749
CompuMart $825
CompuMart $965
CompuMart $1135
CompuMart $1199
CompuMart $1235

Calculators

HEWLETT-PACKARD’S HP-41C

HP-41C Calculator . ............ $286.00
The System

Memory Modules. For storing programs or up to
2,000 lines of program memory . . .. ... $45.00
“Extra Smart” Card Reader. Records programs
and data back onto blank mag-cards . . . . . $199.00

The Printer. Upper and Lower case, High
resolution plotting, Portable Thermal operation

Application Modules

Texas Instruments T1-99/4

Home Computer
Save $300 on this 16-Bit computer with
monitor

TI1-99/4 w/o Monitor $659

NOVATION CAT™
ACCOUSTIC MODEM

* Answer Originate

* 300 Baud

Looks good, works great!
NEW! D-CAT

Direct Coupler from NOVATION  $199.

* Bell 108
* Low Profile Design
$179.00

Monitors

EXCLUSIVE from CompuMart!
Special Offer. Zenith Color Video
Monitor for $379!

NEW FROM SANYO — rour Great Moni-
tors at Low CompuMart Prices.

Sanyo's new line of CRT data display monitors are
specifically designed for the display of alpha-
numeric or graphic data.

9” Sanyo Monitor $169

12" Sanyo Monitor §2g9

12" Sanyo Monitor with green screen
$299 -
13" Sanyo Color Display Monltor
$495 T —



We carry the most complete inventory
of Apple computers, peripherals, and
software. CALL!

Our Best Selling Apple System:

Save over $250 on our moslt popular
Apple System. Systemtincludesa 48K
Apple II. Apple Disk & Controller, and
a Sup R Mod RF Modulator

List: $2,020
Compumart Sale Price: $1.769
New from Apple for the Apple Il

DOS 3-3 Convert disks to 16 sector format for 23%
more storage and faster access $60

Apple Piot. The perfecl graphic comptement for

Visicalc. $70
Dow Jones News & Quoles $95
Adventure (Uses 48K) $35
DOS Tool Kit $75
Apple Fortran $200
Sllentype Printer wiXface $595
Visicalc $149
Tax Planner $120
From Symtech & Info Unlimited

Super Sound Generator (mono) $159 (stereo) $259
Light Pen $249
X-10 Controller {plugs into paddle port) $4a9
From Personal Soitware

Visicalc $149
Desk top plan $99
New from Videx! — Video Term

80 Col. x 24 line

7 x 9 matrix, plug in compatible board for the Apple
1. Price $325 without graphics EPROM. With
graphics EPROM $350.

New from MUSE

The Voice $39.95
Super Text $99.00
Address Book $49.95

Mountain Hardware — Expansion accessories for
your Apple

Introl/X-10 System $289
Super Talker $299
The Music System $545
ROM plus board wikeyboard filter $199
Clock Caiendar $280
16 Channel A to D Converter $350
Apple Expansion Chassis $650
ROM Writer $175
Miscellaneous Apple Il Accessories:

Easy Writer (80 col. need Videx) $249
Easy Mover S 49
Easy Mailer S 69
Dysan Disketles ea.$ 5
S.S.M. Serial & Paralle! Apple Intertace $225
ABT's Numeric Key Pad $110

COMMODORE

Buy direct from the biggest — Compumart has deliv-
ered more Commodore compulers in the U.S. than
any other dealer. We were Commodore's tirst dealer
and carry everything Commodore manufactures. In
stock for immediate delivery! Call us now for low
prices and special deals.

NEW FOR PET:

Visicalc {Need 32K and a disk drive}

Word Pro 1, $29.95 « Word Pro 2, $99.95 «
Word Pro 3, $199.95 » Word Pro 4, $299.95 *

$199

@/270 THIRD ST,

Member Computer Dealers Assoc.

DEPT. 113, PO. BOX 568, CAMBRIDGE, MA. 02139

COMPUMART'S
EXCLUSIVE
ATARI SPECIALS.

<

! [ I
R -
3 Ways to save when you buy
the Atari 800 from us. Choose from!
one of the following offers.
1) Free 8K of memory with purchase

(So your Atari will come to you with 24K.)
2) Free 410 program recorder with purchase ($89.95
value).
3) $100 off Atani Disk Drive purchase
ATARI 800 Personal Computer
System —
Comes with 800 Operators Manual, 16K RAM
Memory module, 10 K ROM Operating System,
power supply, TV Switch Box. $950.
PERIPHERALS
Atarl 410 Program Recorder {(FREE w/purchase of
Atari 800) $ 8995
Atari 810 Disk Drive {$100 off with purchase) 699.95

oo
-

The Amazing
HP 85

Hewlett-Packard's Personal Computer for Industry.
This extremely portable computer features ex-
tended BASIC to solve your problems quickly and
efficiently along with an advanced graphics sys-
tem to enhance communication.

We carry H.P. Peripherals (Disk Drives to Graphics
Plotters) Enhancements: (BASIC Training, Generali
Statistics, Financial Decision, Math, Linear Program-
ming $95 ea.); HP-85 Accessories: {(Enhancement
ROMs, ROM drawer, Overhead Transparency Kit);
Supplies: (Plotter Pens, Tape Cartridges); Interface
Modules (HP-IB Interface, HP-IB Interconnect
Cables, Serial (RS-232C) = ""'""’7\"""'\
Interface Module). f \
3

Wi New Dual Disk double density 1499.95
‘e can get your every . )
HP peripheral made for the 825 Printer (Centronics 737) 995.00
HP-85. CALL FOR \ RS232 Interface wiCable 249.95
COMPLETE DETAILS ‘ NEW! Light Pens 74.95
& SPECS. \
New! Visicale for Atari $199.
]
EXIDY SUPER SALE! NEW! The PMC-80
We want to clean out our Invenlpry o! Exidy com- The new 12K computer
puters and peripherals. To do this we've priced our that’s SOFTWARE -
ExIdy equipment so low you'll have to call us for R
prices. COMPATIBLE with
the TRS-80.*

ROCKWELL AIM 65 |
The single board development system
that's perfect in the classroom or lab.

Our AIM System includes: 4K AlM with BASIC
interpretor assembler, Power Supply, Cassette

Level Il 16K at $645 |

Just think, now you can choose from the thousands
of software packages already developed for the TRS-
80 and run them on a computer costing only $645.

recorder & Enclosure $799. But the PMC-80 is more than just a computer that
4K AIM — 65 $499 accepts TRS-80 software. Its features include: Reads
PL65 High Level Language $125 all Level Il BASIC tapes. Reads all SYSTEM lapgs.
Paper for the AIM (roll) $ 250 Full range o‘l peripherals. Video output for monAnlor
Rockwell's 4-slot Motherboard (SALE) $175 and TV. Optional FASTLOAD at 8000 baud. Optional

Upper/Lower case, Call for complete specs.
*TRS-80 is a registered trademark of
Tandy Radio Shack

CompuMart's Microflex 65 Systemn for your AlM
Inciudes: Adapter Buffer Module w/ 4-siot modute
stack, 8K RAM modute, 16K PROM/ROM module,
Asynchronous communications Interface, & Power
Supply $1,299

IMPORTANT ORDERING

INFORMATION All orders
must include 4% shipping
and handling. Mass. res?
dents add 5% sales

Call or write for
our complete

9 tax, Michigan res! Ph

Microflex 65 dents 4% for open f?gfns

brochure sales tax. 8:30 a.m. to
7:00 p.m., Mon.-

Fri.; 11:00 a.m. - 4:00
p.m. Sat, PO.’s accepted
from Dun & Bradstreet
rated companies - shipment
contingent upon receipt of signed
purchase order. Sale prices valid for
month of magazine date only - all prices

N . subject to change without notice. Our Ann
Piggy-back Arbor retail store is open 11:00 a.m. to 7:00
for the AIM. p.m. Tues.-Fri., 10:00 a.m. to 5:00 p.m. Saturdays.

Stop by and visit.

COMPUMART -..ocruee -

We've had a reputation for dependability since 1971

4



Photo 3: Inside the keyboard unit. The bottom of this photo corresponds to the front of
the keyboard. Along the top edge is the power supply and, below it, the main printed-
circuit board. The reset button can be seen at the rear of the keyboard near the power
cord.

We don't play hard to get.
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S D=2
Fast, reliable delivery ! _5" e ] i |9—-fﬁ
of personal computer [ b Y S N
software programs. N A P' dl I” LIUI IS =~

If you have an Apple or TRS-80 | \ q = a‘p -"\_{
computer, Minnesota Software Inc. has 'i;_—'r \(‘P S
hundreds of programs — in stock and fa &
available right now by mail order. -

Choose from entertainment, learning or home-appllcatlon programs. All software
is immediately available and features a money back guarantee.

TO GET A COPY OF OUR NEW CATALOG, CONTACT JOHN WEST.
EPSIOANEOGMIQ&OQ]G' SOURCE — TCH122. MICRONET — 70040,555. OR DROP

NOTE.

MINNESOTA SOFTWARE, INC.

5422 Fisher St‘ White Bear Lake, MN 55110

Apple is a regi k of Apple Computers. TRS-80 is a registered trademark of Radio Shack. A Tandy Comp.
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N-BASIC, written by
Microsoft, Is a floating-
point BASIC capable of

operating In either
single or double
precision.
Ei=s LSS

ports, a parallel port, and an IEEE
(Institute of Electrical and Electronics
Engineers)-488 bus (see figure 2).

Monitor

Everyone who has seen the NEC
color monitor has commented favor-
ably on its convergence and overall
quality of construction. The CRT
(cathode-ray tube) is a 30.48 cm (12-
inch) diagonal tube and has an in-line
gun structure and dot screen face with
12-mil (0.012-inch) dot spacing. The
deflection yoke is the precision
wound torodial type. Convergence is
excellent: during construction,
wedges were inserted between the
yoke and the neck of the tube to shim
the yoke into correct alignment.

The chassis is transformer power-
ed. Almost all the electronics are
mounted on one large single-sided
printed-circuit board. The horizontal
scan frequency is 15,974.4 Hz, and
the vertical scan frequency is 60 Hz.
The monitor uses an RGB (red-
green-blue) signal interface with
separate horizontal and vertical sync
signals. All signals are at TTL
(transistor-transistor logic) levels.
Although the monitor has an audio
amplifier and speaker, the audio line
on the connector is tied to Vpp on the
Z80 microprocessor. The computer
generates a format of up to 80 char-
acters per line and 25 lines, noninter-
laced. The image quality is excellent,
as can be seen from photo 2.

The monitor power supply ap-
parently has some sort of time delay
element, either intentionally or unin-
tentionally, that prevents the user
from turning on a set that is still
warm. If you turn the monitor off
and then try to turn it back on again
without waiting a minute or so, the
screen remains dark.

Software
As mentioned previously, the
BASIC by Microsoft, called N-

BASIC, is contained in three 8 K-byte
ROMs. Contained within these 24 K

Circle 42 on inquiry card, ==mpp



SYBEX SPEAKS YOUR LANGUAGE . ..

THE PASCAL HANDBOOK by Jacques Tiberghien
A dictionary of every Pascal instruction, tunction,
operator and reserved word covering virtually all
versions of Pascal. 300 pp., 150 Il Ref. P320, 7°x9”
$14.95 |
INTRODUCTION TO PASCAL (including UCSD
PASCAL) by Rodnay Zaks — A step-by-step introduc-
tion for anyone wanting to learn the language of
PASCAL. Describes UCSD and Standard Pascals. 440
pp.. TOO I, Ref. P310, 7"x9°, $12.95 |
INSIDE BASIC GAMES by Richard Mateosian
Uses a games format to teach program design in
BASIC. Games run on TRS-80, APPLE 11, PET/CBM
and others. 300 pp., 10010, Ret. 8245, 77x97, $13.95 W
FIFTY BASIC EXERCISES by ).P. Lamoitier
Teaches BASIC by actual practice using graduated
exercises drawn from everyday applications. All ex-
ercises written in Microsoft BASIC. 300 pp., 140 11,
Ret. B250, 739", $12.95 (]
THE CP/M HANDBOOK by Rodnay Zaks — Com-
plete instructions and reference handbook tor CP/IM
the industry standard in microcomputer operating
systems. 336 pp., 10011, Ref, €300, 5%:"x8v:", $13.95 0
PROGRAMMING THE Z80 by Rodnay Zaks — A
complete  course in programming the Z80
microprocessor and a t‘u)r()ugh introduction to
machine language. 620 pp., 200 10, Ref. C280,
SY:UN8Y.", 2nd td. $14.95 |
PROGRAMMING THE 6502 by Rodnay Zaks -
Machine language programming of the 6502 from

basic concepts to advanced data structures. 392 pp.,
160 111, Ref. C202, 5" x8%:", 3rd Ed., $12.95 |
6502 APPLICATIONS BOOK by Rodnay Zaks —
Real life application techniques: the Input/Output
book tor the 6502. 288 pp., 207 I, Rel. D302,
SV x8Ye, $12.95 |
6502 GAMES by Rodnay Zaks — Third in the 6502
series. Teaches advanced programming techniques
using games as a framework for learning. 304 pp., 140
Il., Ret. G402, 5. " x8Y:", $12.95 |
YOUR FIRST COMPUTER by Rodnay Zaks — The
most popular introduction to small computers, what
they do and how to buy one. 280 pp., 150 1Il., Ref.
C200A, 5Y:'x8Y:", 2nd Ed., $7.95 a
MICROPROCESSORS: FROM CHIPS TO SYSTEMS
by Rodnay Zaks — Covers components, concepts
and techniques from basic to advanced. 420 pp., 257
I, Ret. C201, 5% "x8%.", 3rd Ed., $10.95
MICROPROCESSOR INTERFACING TECHNIQUES
by Austin Lesea, Rodnay Zaks — Hardware and soft-
ware interconnect techniques including D to A con-
version, peripherals standard buses and
troubleshooting. 464 pp., 400 Ill., Ref. C207, 5% x8v.",
3rd Ed., $15.95 |
PROGRAMMING THE Z8000 by Richard Mateosian
Architecture and function of the Z8000 and its
family of support chips. Includes programming in
Z8000 machine language. 312 pp., 124 11l Ret. €281,
SY:''x8Y%, $15.95 |



bytes of ROM is a very complete
BASIC, as well as a system monitor
program. Advertisements in the
Japanese computer magazine ASCII
indicate that a number of user pro-
grams (including a color version of
the ever-popular Space Invaders) are
readily available on tape.

N-BASIC is a floating-point BASIC
capable of operating in either single
or double precision. All the features
of standard BASIC are present, along
with a few interesting extensions,
such as:

®SWAP: exchanges value of two
variables;

The PC-8001 has one
feature that ought to
be Included In all per-
sonal computers: a
single BASIC command
that changes it from a
computer to a terminal.

® BEEP, MOTOR: toggles beeper or
motor relay;

® HEX$: decimal to hexadecimal con-
version;

® STRINGS (X,Y): string equal to X

copies of the character with ASCII
(American Standard Code for Infor-
mation Interchange) code Y.

In addition, there is a whole set of
graphics and display commands that
will be described further.

There is also a monitor program
which gives the user direct access to
the Z80 machine code. After entering
the monitor by typing MON, the user
can test, manipulate, load or store
bytes of blocks of memory using the
commands in table 1.

Another useful feature of N-BASIC
is the use of the ESC (escape) key on
the keyboard as a pause function. It

T — D Rs232c [ | M.?DEM'
— L 000 —{ ETC.
PC-800/
RAM ROM TIMER CASSETTE PRINTER SERIAL |
l uPD4161-3 | | uPD2364 | | wPD1990 INTERFACE INTERFACE :{ﬂ_ERFACE I %K b b:é:l'( b
I
| I DRIVES DRIVES
| SP0 SPEAKER l T
,, |
| ';8:-1 DISK
| INTERFACE
| K SYSTEM BUS I_—j'_l |
| , >|__1
l CHARACTER l
| —*| GENERATOR [ | RGB EXPANSION | —— IEEE488
HORIZ. 1 )| coLor TS ——RS232C

I DMAC CRTC AND 1 MONITOR —— PARALLEL 170

PO wPD VERTICAL |

8257 || 2301 TIMING | 1)
l ] INTERFACE I

RF MOD- B&W

I KEYBOARD utator |+{| 88 = DEISK B a EDBISK B4
|________________J DRIVES DRIVES

Figure 1: Block diagram of the NEC PC-8001 system.

unit,

The modules within the dotted lines are contained in the PC-8001 keyboard

POST-HASTE MAILING LIST

Software written in ACSD Pascal*

3 lines of address

Print 1, 2, 3 or 4-up labels

Ability to handle foreign addresses
Address lines 35 characters long
List on 80 or 132 character printer

® Access records by full or partial name

¢ (Update files with screen-oriented input
® 50 character user definable field
® Select records using complex select criteria

® Sort selected records on up to 6 fields

These are some features of our professional mailing list package, the Post-Haste Mailing List. It is designed to
meet the demand of users of both large and small mailing lists. The mailing list file is indexed by a B+ tree
for fast record retrieval and may contain in excess of 40,000 records if the disk space is available.

Post-Haste Mailing List $100. Also available, PFAS, key file access for UCSD Pascal from $100.
C.J. WIGGLESWORTH SOFTWARE, P.O. Box 755, Cardiff-by-the-Sea, CA 92007

*(JCSD Pascal is a Trademark of the Regents of the University of California.
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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.

Multi-Tasking

UniFLEX is a true multi-tasking operctin? system.
Not only may several users run differen
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 crtical response times. Inter-
task communication is also supported through
the ‘pipe’ mechanism.

o

I Support

The design of UniFLEX, with its hierarchical file
system and device independent |/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 yeany
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.
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MBC Systems, Inc y

(203) 342-2747
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NCRTH STAR HORIZON:

HRZ2-2-32K-D-Factory ASMS$2275
HRZ-2-32K-Q-Factory ASMS$2675
64K DD or Q Also Available

HBSE118=F eyl swewepasions Ans ons $4449
Northword DQ..v.evevevens $ 295
INFO-Manager........... $ 365
Mail Manager........... $ 235
General Leger.......... $ 775
ACC. REC. OR ACC. PAY..$ 445
Word Statesmsgspsssss e $ 350
Medical-Dental SYS..... $2500
.,

2001-32K-BorN Keyboard $1090
8K and 16K Also In Stock!!!!
8032 (80 Column Screen)$1599
2040 Dual Floppy Drive $1090
8050 Dual Floppy (1MEG)$1599
2022 Tractor Printer...$ 749
Word PRO IV.......00uus $ 290
VISICALC. . .cvevsonssonns $ 195
APPLE II PLUS Call For Price!

30 B b e $2595
6K RAME o sns sromsis) osmemer oo $2795
PRINTERS
Letter Quality:
NEG 5520 O 15580, oa sevon $2550
NEC 5520 KBR..wshwaes i $2950
DIABLO 630.......0000.. $2390
ColTON, .hsbasdiovealv.. $1690
Dot Matrix:
CENTRONICS 730......... $ 629
= - TR =} ;b $ 849
= g 799......... $ 999
EPSON MX-80............ $ 599
PAPER TIGER 460G....... $1250
BASE II MST:.evevsneenes $ 649

DISPLAY TERMINALS

HAZELTINE 1420....00000. $ 949

s 1500 00 encnns $ 999
‘INTERTUBE III...cievenese $ 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.

28 MARLBOROUGH STREET
PORTLAND, CONN. 06480

(203)342-2747 TWX 710-428-6345
i M-F 9-6 SAT.9:30-3:00 ‘
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can be used to pause in the middle of
a program execution, program
listing, monitor dump, and just about
any other process. Pressing ESC
again resumes the program or listing.
This is very handy for debugging or
for reading parts of a long program
listing.

feature that ought to be included in
all personal computers: a single
BASIC command that changes it
from a computer to a terminal. The
TERM command allows the user to
select either ASCII or JIS (Japanese
Industry Standard) coding, parity,
and clocking options. A jumper in-

Finally, the PC-8001 has one side the keyboard unit selects data

Command Meaning

S xxxx displays the byte whose address is xxxx and changes it to the value to be
entered

D xxxx, yyyy displays the hexadecimal values stored in locations xxxx to yyyy

G xxxx goes to byte xxxx and starts executing

W xxxx, yyyy  writes to tape the block from xxxx to yyyy

U loads a stored block from tape back to memory

Lv loads a stored block from tape and verifies that it has been correctly
loaded

™ tests memory and returns to BASIC

control-B returns to BASIC

Table 1: Monitor commands within the NEC PC-8001. These commands are
available to the user for work in machine-language programming.

CONSOLE <T>, <N>, <K>, <M>
S

ets the following display parameters:

T =top line of scrolling window

N = number of iines in scrolling window

K =key list flag; if 1, displays identity of programmable function keys
M = color mode: 1= color, 0= black and white

COLOR <C>, <B>, <M>
Sets the foliowing parameters:
C =color (or attribute in black and white mode):

In Color Mode: In Black and White Mode:

0 =black Bit 0 = visibility (O = visible)

1 =Dblue Bit 1 =flashing (1 =flash)

2=red Bit 2 =reverse video (1 =reverse)

3 =magenta

4 =green

5=cyan For example, color 6 in black and white mode would pro-
6 =vyellow duce flashing, reverse-video characters.

7 =white

B =background character,; filis the background with the character whose ASCI| code is
B.
M = mode flag, 1 =graphics mode, 0 = text mode

WIDTH <H>, <V> .
sets screen format (H by V), (H =280, 72, 40, or 36; V=25 or 20)

LOCATE <X>, <Y>
moves cursor to character position (X,Y)

PSET (<X>, <Y>, <C>)
draws a graphics dot at graphics coordinate X,Y in color C

PRESET (< X>, <Y>)
erases a graphics dot at X,Y

LINE (<X1>, <Y1>)—(<X2>, <Y2>), "<char>", <C>, [B [F]]
Draws a line from (X1,Y1) to (X2,Y2). The line is a line of text characters "'char”. If
"char' = PSET or PRESET, the line is a graphics line and X and Y are interpreted as
raphics coordinates. <C> is the color of the line. |f present, B causes a rectangle
block) to be drawn with (X1,Y1) and (X2,Y2) as opposite corners, and F causes the
rectangle to be filled.

GET @ (<X1>, <Y1>)-(<X2>, <Y2>), X
stores characters from the specified rectangular area of the screen into array X

PUT @ (<X1>, <Y17>)—-(<X2>, <Y2>), X
puts characters from array X to the display

Table 2: Commands for color-graphics display from within N-BASIC.

Circle 46 on inquiry card, =essmp
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Now with néw CP/
for thousands mo

The Heathkit All-In-One Computer now has space
for 64K of addressable RAM, so you can run bigger,
more complex programs.

And our new CP/M® Operating System (Standard
ORG-0, Version 2.2) makes thousands of CP/M pro-
grams available to you. Heathkit systems can run
more, do more, store more than ever before.

A new 8-inch double-sided, double-density disk sys-
tem, with over 1 million bytes per drive, is now avail-
able for Heathkit H-89 and H-8 Computers.

The new 8-inch disk system features soft-sectored
disks for IBM™ compatibility. It's capable of operat-
ing in standard IBM 3740 format. And the 8-inch sys-

VISIT YOUR HEATHKIT STORE

Heathkit products are displayed,
sold and serviced at Heathkit
Electronic Centers*, located in
major cities throughout the U.S.
and Canada. See your white
pages for the store nearest you.

*Unils ol Veritechnology Electronics
Corporation, in the U.S.

" Comp

tem can be used in conjunction with 5%-inch
systems. For compatibility with the rest of the in-
dustry, Heathkit Computers may just be the most
flexible systems you can buy.

All Heathkit computers and peripherals are avail-
able in money-saving, easy-to-build kit form —or
completely assembled and factory tested. All are
supported by the best documentation in the busi-
ness and by 62 service centers throughout the U.S.
and Canada. You're never out in the cold.

For complete details and prices on Heathkit com-
puters, peripherals and software, write today for
the latest Heathkit Catalog or visit your

nearby Heathkit Electronic Center*.

Send for FREE catalog

Write to Heath Company, Dept. 334-734,
! Benton Harbor, Ml 49022
In Canada, contact Heath Co., 1480 Dundas St. E.

I
L@ s ?

= |
_ R Mississauga, Ontario LaX 2R7

L Bl

H e t h k. t®
{BMls a registered trademark of international Buslness Machines Corporation. CP/M s a lrademark of Digital Rosearch, inc.

CP-196




transfer rates of either 4800, 2400,
1200, 600 or 300 baud; the function
keys on the keyboard determine
whether the terminal operates in half-
or full-duplex modes. The only ap-
parent deficiency is the lack of a shift
lock key for the terminal mode.

\V4

score=62458 h1=17528
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micro
1nvagers

Graphic and Display Features
The display features of the PC-8001
include:

@ eight-color display (both text and
graphics);
® 248-symbol character set (complete

~ meta
1nvaders

Photo 4: Sample display created on the PC-8001 by the authors. Note the use of the
Japanese characters for graphics—the little invaders are actually the Japanese characters

for the word “minute.”

X X

Photo 5: lllustration of some of the display restrictions of the PC-8001. See text for ex-

planation.
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ASCII, katakana, and graphics char-
acters—lines, arcs, card symbols);
® variable screen format: (80, 72, 40,
or 36 characters by 25 or 20 lines);
®two display modes: text and
medium-resolution (160 by 100 pix-
els) graphics (these two modes can be
intermixed on the same display);
®flashing, reverse video,
underlined text.

and

Table 2 lists the graphics and
display-related extensions in the
PC-8001 dialect of BASIC. These in-
clude commands for cursor position-
ing, changing various display pa-
rameters, and plotting points and
drawing lines in gaphics mode. Two
particularly worthwhile instructions
are GET and PUT. GET allows the
user to store the image in a specified
rectangular area of the screen in an
array, which can then be PUT at
another location on the screen. This
allows the user to define complex
shapes that can then be drawn on the
screen with a single instruction.
Repetitive erasure and redrawing of a
shape also provides a simple method
of animation.

Photo 4 is a sample of what can be
done with the PC-8001 graphics. This
display uses most of the commands in
table 2 and, in addition, illustrates the
use of some of the Japanese characters
for graphics purposes (the invader
figures and the television speakers are
made from these characters).

Problems with Video Displays

Upon further experimentation with
the computer, we discovered that cer-
tain graphics operations can some-
times produce strange and unex-
pected results. A sampling of some of
the display anomalies which can oc-
cur is shown in photo 5. The follow-
ing unexpected things happen in this
display:

1. Each column of Xs in the upper-
left corner should be a different color,
but after eighteen columns, the dis-
play remains in one color.

2. The two pairs of intersecting lines
should be the same, but in the one on
the left, extra areas are colored in
near the intersection.

3. The width of the white diagonal
line should stay constant, but it
becomes much thicker in the middle.
4. The two rows at the bottom left
should be all dots, but some of the
dots are printed as text characters.
5. The figure on the right of the

Circle 47 on inquiry card. sy



DIABLO 630

MicroWorld is now featuring the reliable Diablo Model
630 serial Printer . .. finally, superior print quality ot low
cost! The Diablo 630 is the first serial daisy wheel printer
to offer complete interchangeability between metal
and plastic print wheels, for greater versdtility in word
processing and multiple forms handling applica
tions. Print speed is up to 40 letter-perfect characters
per second! The 630 terminal offers the Diablo univer-
sal interface for standard RS-232 serial communica
tions at eleven switch-selectable baud rates, from 110
to 9600 baud. A wide variety of metalized and plastic
print wheels are available for use with the 630, includ-
ing propottionally spaced fonts, and print wheels for
foreign language and scientific requirements! Micro-
World's low price on the Diablo 630 includes forms
tractor option.

CALL FOR PRICE!

INTERFACE ON APPLE Il AVAILABLE,

ZENITH-HEATH 2-89
ALL-IN-ONE COMPUTER
FREE HDOS and 48K RAM in-
cluded! Built-in minifloppy
drive, smart terminal with 25 x
80 display!

CALL FOR PRICE!

LEXICON LX-11

MICROSHOPPER

Priced lower than Novation,
lowerthan Livermore! New Bell
103A compatible,RS-232 com-
patible modem has special
battery-powered option!

CALL FOR PRICE!

New edition of the best-selling
computer consumer guide! In-
cludes more than 100 photos,
dozens of product reviews . . .
feature articles, glossary, and

more!  $40.00 post paid

TELEVIDEO 920C

Your best terminal buy! Load-
ed with features! Full-function
keyboard, high resolution up-
per/lower case characters.

CALL FOR PRICE!

FREE FREIGHT

ATAR| 800 SYSTEM

Microworld now offers com-
plete systems based around
the Atari 800 Personal compu-
ter...choose from a selection

of printers, disk drives, and
Atari's comprehensive soft-
ware library! Program re-
corder,modem, joysticks, and

more!  CALL FOR PRICE!

MicroWorld provides the most attractive mail-order ofter in
the computer industry. The nation’s largest inventory, plus
our own automated order processing allows us to pass on
unrivaled savings! And now, FREE FREIGHT on any product
featured on this page! we'll pay the surface freight on any
computer or peripheral product in this ad. Call MicroWorld
today, the source you can trust!

Prices are subject to change and offers subject fo withdrawal without notice.

MCIOWOILD

1425 W. 12th Place, Tempe, AZ 85284
Master Card and Visa orders welcomed!




Now-Break Through The 64K
Micro-Memory Limit!

SWEET
SIXTEEN

Bank Selectahle 16K Statlc RAM

' unmmm( frave

SAVE $50.00
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 (EEE

standards for the S-100 bus.

® 4.0 MHz Operation.

Schmitt Trigger Buffer on all signals for maximum

noise immunity

® Addressable On 16k Boundaries. 0-64k. dip
switch selectable.

©® Phantom Ogption, dip switch selectable.

® PWR/MWRITE Option, dip switch selectahle.

® LED iIndicator 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 condi-
tion.

Continental U.S.A. Credit Card Buyers
ssnsmsssens Outside Conneclicu!: puunensnn sy

CALL TOLL FREE:
800-243-7428

From Connecticut Or For Assistance
{203] 354-9375
Please send the items checked below:

[J SWEET SIXTEEN kit; No. S-16 .
$249.95) now $199.95*

[J SWEET SIXTEEN, fully assemblied, tested,
burned in; No. S-16W . (reg. price $289.95)
now $239.95*

*Plus S2 postage & insurance. Connecticut residents
add sales tax.
Total Enclosed: S
[ Personat Check  (J Money Order/Cashier’s Check
(JWSA (3 Master Charge {Bank No. }

Acct. No. Exp. Date

Signature

Print

Name

Address
City
State

I'\NETRONICS

RESEARCH & DEVELOPMENT, LTD.
333 Litchfield Rd., New Milford, CT 06776

‘l‘IlIIIIIIIIIIIIIIIIIIII-IIIIIIIIIIII
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display should be a ring of concentric
squares, each a different color, but
the line thickness varies and some
dots are replaced by text characters.

The explanation for all these
anomalies lies in the way the text and
graphic information is represented in
memory. For example, consider the
full 80-character by 25-line screen for-
mat. To represent a screen of infor-
mation in memory requires storage
space for 2000 characters and their at-
tributes (color, flashing, etc). At 1
byte for the character and 1 byte for
its attributes this would require about
4 K bytes of memory. However, only
3 K bytes are allocated for screen
storage (addresses F300 to FEB8). The
way these 3 K bytes of memory are
organized explains all these display
anomalies and also provides insight

KEYBOARD /PROCESSOR
UNIT

PC-8001

PC-804]

PC-8043

0Jo

PC-8021

into a useful feature that makes the
PC-8001 unique.

As shown in figure 3, each row of
characters on the screen is repre-
sented by 120 bytes in memory. The
first 80 of these 120 bytes contain the
ASCII codes for the 80 characters in
the row. The remaining 40 bytes are
organized into twenty pairs. We have
not determined the use of the first
pair, but the remaining nineteen pairs
are used to encode up to nineteen at-
tribute fields for that row. Each pair
P, points to the beginning of the field,
which runs to position P,,—1 (the
P, are always ordered so that
P,<P,<...etc) and contains char-
acters with attributes a; (where a, is
the 1-byte attribute within pair P,).

Whenever a program, in printing
on the screen, uses up the first eigh-
teen attribute fields for a row, all suc-

BASEBAND VIDEO
MONITOR

HIGH-RESOLUTION
COLOR MONITOR

PRINTER

PC-8062

MODEM

EXPANSION

PC-8011 UNIT

PC-8031

\ PC-8032

RS—-232C

FLOPPY DISK
DRIVES

\ 4

RS-232C

RS-232C ADDITIONAL
1/0 PORTS

1EEE—488

PARALLEL 1/0

Figure 2: Interconnection block diagram of the NEC PC-8001 system. While many
peripherals can be directly connected to the PC-8001, disk drives and I/0 ports must be
connected through the PC-8011 expansion unit,



IF YOU'RE WAITING FOR THE
PRIGE OF WORD PROGESSORS
TO FALL WITHIN REASON,

IT JUST DID.

Everyone expected it would happen
sooner or later. .. with WordPro PLUS™
it already has! Now all the marvelous
benefits of expensive and advanced
word processing systems are available
on Commodore computers, America's
largest selling computer line. WordPro
PLUS, when combined with the new 80
column CBM 8032, creates a word pro-
cessing system comparable to virtually
any other top quality word processor
available—but at savings of thousands
of dollars!

Circle 48 on inquiry card.

New, low cost computer technology is
now available at a fraction of what you
would expect to pay. This technology
allowed Commodore to introduce the
new and revolutionary CBM 8032
Computer.

WordPro PLUS turns this new CBM
8032 Computer into a sophisticated,
time saving word processing tool. With
WordPro PLUS, documents are dis-
played on the computer's screen. Edit-
ing and last minute revisions are simple
and easy. No more lengthy re-typing
sessions. Letters and documents are
easily re-called from memory storage
for editing or printing with final drafts
printed perfectly at over five hundred
words per minute!

cem-

Mode WOTH

Our nationwide team of professional
dealers will show you how your office
will benefit by using WordPro PLUS. At

| a price far less than you realize.

Invest in your office’s future. ..
Invest in WordPro PLUS. ..

Call us today for the name of the
WordPro PLUS dealer nearest you.

Professional Software Inc.
166 Crescent Road
Needham, MA 02194
(617)444-5224

TELEX: 95 1579
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The days of complicated, unreliable,
dynamic RAM are gone:

INTRODUCING

the ultrabyte memory board

9 5 completa kit
with 16X memory
a

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 . . . |atched
data outputs . .. 200 NS 4116 RAMs . . . on-board
crystal . . . BK 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.

GIVEYOUR COMPUTER A BIG BYTE OF MEMORY
POWER WITH JAWS — SAVE UP TD $50 ON
INTRODUCTORY LIMITED-OFFER SPECIAL PRICES!

UNOECIDED? 7RY A WIRED 16X JAWS IN YOUR COMPUTER ON OUR

1o HAY MDN[Y MCK DFFEH ISFECJFY YOUR COMPUTER).

CDITlI[I"l U s A I:I[BII CAID IIJV[IS OUT S10€ CONNECTICUT CALL

CALL TOLL FREE 800-243-7428

Fram Cannacticut Or For Assistanca. (203) 354.9375

n"["m"“: RESEARCH & 50"

;
1

1

i

DEVELOPMENTLTD.

333 Litchfield Road, New Milfard,CT 06776:

Please send the items checked below: :
:

]

!

1

1

1

T3 JAWS 16K RAM kit, No. 6416, $199.95.*

] JAWS 16K RAM fully assembled, tested, burned in,
No. 6416W, $229.95.*

[J JAWS 32K RAM kit, No. 6432. {reg. price $329.95),
SPECIAL PRICE $299.95.*

1 JAWS 32K RAM fully assembled. tested. burned in,
Na. 6432W, (reg. price $369.95), SPECIAL PRICE [
$339.95.*

] JAWS 48K RAM kit, No. 6448, {reg. price $459.95),
SPECIAL PRICE $399.95.*

] 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 $589.95),
SPECIAL PRICE $499.95.*

[7 JAWS 64K RAM fully assembled, tested. burned in,
No. 6464W, {reg. price 5649.95), SPECIAL PRICE
$559.95.*

{7 Expansion kit, JAWS 16K RAM module, 10 expand
any of the above in 16K blacks up to 64K, Nao. 16EXP,
$129.95.°
“All prices plus S2 postage and handling. Connecticul

residents add sales 1ax.
Total enclosed: $

1 Personal Check 3 Maney nrder or Cashiers Check
VISA 'J MASTER CHARGE (Bank No. . . . . )

Acct. No. Exp. Date

Signature _

Print Name __

Address .

City — W

State
~1 Send me more information
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cessive characters on the same line
that occur after these fields are given
the attribute a,,. This is the default at-
tribute for that row that is set to the
current attributes in effect whenever a
clear-screen command is received.

This explains the first anomaly in
photo 5. After eighteen different-
colored columns, the computer “runs
out of colors,” and the remaining col-
umns default to red. Red is not speci-
fied in the program; it just happened
to be the color in effect when the pro-
gram started.

Another problem occurs when
plotting color graphics because the

PC-8001 has character-oriented (not
bit-mapped) graphics. (In this re-
spect, it is closer to the Radio Shack
TRS-80 than to the Apple II, for ex-
ample.) Each character space is divid-
ed into a 4 by 2 array of cells, each of
which can be “on” or “off.” This pro-
vides an alternate character set con-
sisting of the 256 possible arrays of on
and off cells. When points, lines, or
graphics shapes are drawn, the com-
puter automatically converts the
points to the required graphics char-
acters and displays these, thus pro-
viding an effective graphics resolu-
tion of 160 by 100 cells.

SCREEN MEMORY
62208
80 ROW 1 }120 BYTES
_—/,
SR N ROW 2
.
- efC.
25 .
.
.
#
ROW 24
65208 —=
a)
ONE ROW MEMORY
OF SCREEN
arr7e
1 CHARACTER CODE 1
2 CHARACTER CODE 2
80 2
e | 1\ .
.
.
.
80 CHARACTER CODE 80
8l oh N
82 ‘\ o\ (\ AR
83 POSITION OF FIELD 1
Al ATTRIBUTE BYTE
P2  POSITION OF FIELD 2
Ap ATTRIBUTE BYTE
o
.
.
.
.
119 P1g POSITION OF FIELD 19
b) 120 Alg DEFAULT ATTRIBUTES

Figure 3: Format of the NEC PC-8001 memory-mapped video display. Figure 3a shows
how each row of the video display translates into a block of programmable memory.
Figure 3b shows how each 80-character row is stored in memory. A row can be broken
into a maximum of nineteen fields, the position and attributes of which are described in
the last 38 bytes of the memory associated with one row. All numbers shown are in

decimal. See the text for further details.



MT-32

for TRS-S0
uIsens

printer/memory module

Give something different this season — the
pleasing gift of increased memory — to your
favorite TRS-80" user. The MT-32 from Microtek.
The new, brilliantly designed Printer/Memory
expansion module for the TRS-80 Model 1.

This unit will add 16K or 32K of RAM to the
basic 16K machine without the expense of a full
blown expansion interface. The module also
contains circuitry to drive Microtek’'s MT-80P dot
matrix printer or any other Centronics-

compatible printer. No special software routines.

No hardware modifications. Attaching or
detaching takes seconds. One year warranty.

Three configurations are available:

¢ Without RAM assembled and tested
(MT-32A @ $119.50)

¢ With 16K RAM assembled and tested
(MT-32B @ $159.50)

¢ With 32K RAM assembled and tested
(MT-32C @ $199.50)

Available from Microtek or your nearest
computer dealer.

9514 Chesapeake Drive
San Diego, CA 92123

Tel. (714) 278-0633

TWX 910-335-1269
Outside California

call toll free: 800-854-1081

“ TRS-80 is the Registered Trademark of Radio Shack, Div. Tandy Corp.

Circle 49 on inquiry card.

BYTE January 1981

87



However, a problem occurs when,
for example, two lines of different
colors intersect. Because a character
cannot be two colors at the same
time, the algorithm used by the com-
puter gives the most recently plotted
points precedence. Any cells within
the same character space that are
already “on” are changed to the new
color. Thus, an adjacent pair of hori-
zontal lines for which different colors
are specified may be displayed in
either the same or different colors,
depending on whether or not they lie
on opposite sides of a character cell
boundary. We can show that this is a

limitation of the software and not of
the hardware video-controller device:
the command OUT 63,41 (presum-
ably an output to part of the video-
controller device) fills the screen with
adjacent horizontal lines of different
colors.

This also explains anomalies 2 and
3 in photo 5. The two crosses look
different because they intersect in dif-
ferent positions relative to cell bound-
aries. The white diagonal line changes
width because it crosses a black
graphics rectangle. Even though the
black rectangle is invisible to the
casual observer, it changes the ap-

Within the 200 rooms and
catacombs of the Temple of
Apshai, untold treasures await
you —the hero. All you have
to do is elude, outsmart and
outwit the beasts, monsters
and demons lurking in the
dark labyrinth. Spend minutes
or hours on this role-playing |
fantasy — the boldest computer
game in our Dunjonquest™
series.

Now, when you order the
“Temple of Apshai,” you get the
“Sticks & Stones” board game

After you play
the Temple of Apshai,
you can play
Sticks and Stones for free.

for no extra charge. In fact, if
you’re not satisfied with the
“Temple of Apshai,” you can
return it within 10 days and still
keep "Sticks & Stones!”

But don’t wait, this special
offer is limited. (We'll also send
you a catalog outlining our

other exciting com-
puter games).

Automated Simulations, Department BY
P.0.Box 4247, 1988 Leghorn Street
Mountain View, California 94040

Please send me the “Tempte of Apshoi” for:

 Cossette (524.95) Disk ($29.95)
TRS-80 ] 0O 16K, Level il [J 32K TRSDOS
APPLE o - Not ovoiloble ) 48K Applesaft in ROM
PET 032K Not gvoiloble
(Add $1.00 shippling and handling charge; plus 6% ar 62% tox for Colifornio residents. )
Nome.
Address _ _
City, Stote, Zip

[ Check enclosed.
Amount $ #

Chorgeto: [ VISA (O MosterCord

. Expirotion dote_

Or charge by phane: (800) 824-7888, operaior 861. In Californio: (800) 852-7777, operotor 861.
If you prefer, call these numbers for o list of the computer slores neor you. J
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pearance of the intersecting diagonal
line: every cell in each character space
changes to white,

This alternative graphics-character
set is selected with one of the bits in
the attribute byte. This implies that
the user can also “run out of
graphics” on a horizontal line. This is
what happens in anomalies 4 and §
(bottom and far right of photo 5).
The default attribute byte happens to
specify text mode. Hence the remain-
ing characters on the line are dis-
played as their text equivalents.

It is unclear why the designers
chose this display approach, par-
ticularly since a full character- and
attribute-mapped display would have
required only 4 K bytes of memory
instead of 3 K bytes. But even though
this implementation imposes some re-
strictions on the types of displays that
can be generated, it also provides an
interesting capability which, to our
knowledge, is not found on any other
personal computer.

This capability is a consequence of
the fact that the attributes of a char-
acter on the screen are specified in-
directly. That is, each character is
identified with a field number which
in turn is associated with an attribute
byte. Thus, by a direct POKE into
memory (a 1-byte change), the user
can change an attribute (specifically.
color) of a character or group of char-
acters (up to an entire field) without
altering the character or field codes.
This allows a sophisticated method of
animation called color table anima-
tion in which the user first prints a
number of images in different fields
on the screen, then changes the color
of the fields to make each image ap-
pear in succession. As an example, we
have written a BASIC program which
animates a large flying saucer flying
amidst a field of stars at 20 images per
second. This is very fast for an inter-
pretive BASIC animation.

Summary

The PC-8001 appears to be an at-
tractive, well-planned, and well-
made personal computer. The graph-
ics, though somewhat rudimentary,
are more than adequate for charting,
graphing, and business applications,
and they can do a creditable job on
many games as well. Most people
who have seen our PC-8001 feel that,
if it were sold in this country, it
would provide strong competition for
any of the color-based home com-
puters currently being sold.m

Circle 51 on Inquiry card. wmp



WHY THE MICROSOFT
RAMCARD MAKES OUR SOFTCARD
AN EVEN BETTER IDEA.

Memory — you never seem to have quite
enough of it.

But if you're one of the thousands of Apple
owners using the SoftCard, there's an economical
new way to expand your memory dramatically.

16K ON A PLUG-IN CARD.

Microsoft's new RAMCard simply
plugs into your Apple I, and adds 16k
bytes of dependable, buffered )
read/write storage.

Together with the SoftCard,
the RAMCard gives you a 56k
CP/M¥ system that's big enough
to take on all kinds of chores that
would never fit before (until now,
the only way to get this much

bl NN

wvoeweonwww

memory was to have an Apple >
Language Card installed). T4
(Y]
GREAT SOFTWARE: ‘3
YOURS, OURS, OR THEIRS. ;
With the RAMCard and

SoftCard, you can tackle large-
scale business and scientific

~ computing with our COBOL and
FORTRAN languages. Or greatly
increase the capability of CP/M

D et |

44a

applications like the Peachtree Software account-
ing systems. VisiCalc™ and other Apple software
packages can take advantage of RAMCard too.
And RAMCard gives you the extra capacity to
develop advanced programs of your own, using the
SoftCard and CP/M. Even with the RAMCard in
place, you can still access your ROM BASIC
and monitor routines.

JOIN THE SOFTCARD
FAMILY.

The RAMCard is just the
latest addition to the SoftCard
family — a comprehensive sys-
tem of hardware and software
that can make your Apple more
versatile and powerful than you
ever imagined.

Your Microsoft dealer has all
the exciting details. Visit him
soon, and discover a great idea
that keeps getting better.

Microsoft Consumer
Products, 400 108th Ave. N.E.,
Suite 200. Bellevue, WA 98004.
(206) 454-1315.
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SC/MP Instruction Set Summary

Professor Walter E Burton Jr
Electrical Engineering Technology Department
Southern Technical Institute
Marietta GA 30060

If you hand-assemble or debug programs for National
Semiconductor’s SC/MP processor, here is a simplified
instruction-set summary to speed you on your way.
Table 1 contains the hexadecimal codes, the standard
SC/MP mnemonics, and the SC/MP addressing modes.

Hexadecimal codes are separated into the high-order
digits, which are in the left-hand column, and the low-
order digits, which are in the top row. Mnemonics are
located within the table. The abbreviation PTR refers to

the four SC/MP pointer registers 0 thru 3. The register
numbers are associated with the related instructions in
the same column in table 1.

Different addressing modes associated with two-byte
instructions are located along the bottom of the table.
Blanks identify areas of illegal code.

As a reference | used the SC/MP Technical Descrip-
tion, Publication Number 4200079B (Santa Clara CA:
National Semiconductor Corporation). B

E
= %: Low Hexadecimal Digit
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Table 1: Instruction set summary for National Semiconductor's SC/MP processor.
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1US (Information Wnlimited Foftware, iInc.)
281 Arlipgton Avenue, Berkejey, CA 94707
415-528-9452

Apple 1s af(tm) of Appig Computers, |nc.

EasyWnitgr copyright 1980, Cap'n Sdftware
Datadex dopyright 1980, Sonoma Softworks
TellStar cgpynight 1980 Schart Software Services




CHRISTMAS
SUPER

apple computer

Authorized Dealer

APPLIE 11 PLUS

OR APPLE Il STANDARD

16K 5o ‘923

ONLY

48K ror *1049

DISK Il DRIVE (add-on)

D.C. HAYES MICROMODEM I

GRAPHICS TABLET

INTEGER BASIC OR APPLESOFT Ii

firmware card

SILENTYPE PRINTER with Interface card.. 515
APPLE Il ACCESSORIES

CENTRONICS PRINTER
Int. card
PARALLEL PRINTER Int. card145
COMMUNICATION CARD
wliconn. cable. ... ... i 185
HI-SPEED SERIAL Int. card.. 145
DAN PAYMAR lower case kit. 55
MICROWORKS DS -65
DIGISECTOR
LAZER lower case adapter. ... 50
SSM AIO SERIAL/
PARALLEL kit. ...
SSM AIO assembled & tested190
SYMTEC LIGHT PEN SYSTEM215
SYMTEC SUPER SOUND
GENERATOR. . ............ 225
SVA 8 INCH DISK
CONTROLLER CARD
VERSA WRITER
DIGITIZER SYSTEM ...
VIDEX VIDEOTERM
80 COLUMN CARD
VIDEX VIDEOTERM
wigraphics ROM
LOBO DISK DRIVE ONLY ... 385
LOBO DRIVE
wicont. & DOS 3.3
GPIB IEEE-488 {1978) Int ..
ARITHMETIC PROCESSOR
CARD
SPEECHLINK 2000
(64 Word Vocab.).........

M&R SUP-R-MOD

TV MODULATOR . .. wa 30
CORVUS 10 MEGABYTE HARD

DISK DRIVE SYSTEM

wipwr supply 5 b .... 4395
CORVUS CONSTELLATION. . 595
16K MEMORY UPGRADE KIT
(TRS-80, APPLE 11,
SORCERER. ... .. TPITE.
ABT NUMERIC INPUT KEYPAD

(specify old or new kybrd). 115
ALF MUSIC SYNTHISIZER. .. 235
BRIGHTPEN LIGHTPEN . .32
M&R SUPER-TERMINAL

80 COLUMN CARD.....
SMARTERM 80 COL.

Mountain Computer

APPLE CLOCK/CALENDAR

cardaasl aseank sods e i 225
SUPERTALKER SD200 SPEECH

SYNTHISIZER SYSTEM. ... 245
ROMPLUS wikybrd filter. . ..
INTROL/X-10 BSR REMOTE

CONTROL SYSTEM ... ...
INTROL/X-10 controller

card only ..
ROMWRITER SYSTEM ... ..
MUSIC SYSTEM

(16 voices/stereo}
A/D-D/A 16 CHANNELS .. ..
EXPANSION CHASSI

(8 slots) .

DISK 1l DRIVE ,
wicontroller & DOS 3.3 o 2’

SYSTEM
microsoft X-80
SOFTCARD *299

APPLE Il SOFTWARE

VISICALC
CCADATA
MANAGEMENT . 85

THE CONTROLLER General
Business System . ...... 519

THE CASHIER Retail Manage-
mant & Inventory system 199

APPLEWRITER Word
Processor

APPLEPOST MAILING
List system

DOW JONES PORTFOLIO
EVALUATOR. ... ... ... 45

APPLE CONTRIBUTED
Volumes 1-5 wimanuals . . 30

‘DESKTOP/PLAN by DESKTOP

COMPUTERS . .. .... .. . 85
APPLEBUG ASSEMBLER/
DISASSEMBLER.......... 75
APPLEDOS TOOLKIT. .. ..
PIMS Personal Information

Management System.... 23
ADVENTURE by

MICROSOFT
SUB-LOGIC FS-1

Flight Simulator .. ... ...
SARGON Il Chess

by HAYDEN (Cass.)

APPLEPLOT. ...
TAX PLANNER
SARGON Il Chess

on Diskette
TRILOGY OF GAMES . . . ..
SPACE GAME ALBUM
SPACE INVADER{Cass.}... 18
SPACE INVADER (Disk.)... 23
SYBEX APPLE-80

8080 Simulator
FORTH Il by PROGRAMMA

SINGLE DISK COPY
ROUTINES. S ——
APPLEBUG DEBUGGER. ..
APPLESOFT UTILITY PRO-
GRAMS BY HAYDEN. . ..
The CORRESPONDENT. ...
ASTEROIDS IN SPACE . . ..
HEAD-ON............ A
3-D ANIMATION PACK. . ..
BATTLESHIP
COMMANDER. . .
FASTGAMMON
STAR CRUISER .
TRANQUILITY BASE
More software available
Please write us for a list.

Circle 53 on Inquiry card.




’ - 4 Please

Call
For
Best
Price

16.32K & 48K VERSIONS AVAILABLE
S-100 EXPANSION UNIT
WORD PROCESSING PAC. ..
DEVELOPMENT PAC

%

—

r

e

THE TRS-80 ‘WORK-ALIKE'
16K LEVEL Il ONLY $579

Completely compatible with Radio Shack TRS-80
Level Il software and peripherals. Features include:
Level |l Basic. Video & Ch. 3 TV output. Built
in Cassette, 40 pin interface conn., 16K User RAM
memory, Expandable to 48K.

For more information. please call or write.

16K .*799
ATARI 800

PERSONAL COMPUTER SYSTEM

400 COMPUTER. .. 479
820 PRINTER (40 col.) 459
810 DISK DRIVE 559
410 PROGRAM RECORDER 59
815 DUAL DISK DRIVE . 1199
822 THERMAL PRINTER (40 col.) 369
826 PRINTER (80 col. imp.). 795
850 INTERFACE MODULE. 175
ATARI 16K RAM MODULE 155
LIGHT PEN..... 65
ACOUSTIC MODEM [CAT). 169
COMPUTER CHESS. . . .. 35
SPACE INVADERS. 19
STAR RAIDERS. 49
SUPER BREAKOUT 35
3D TIC-TAC-TOE .. ; 35
VIDEO EASEL . 35
MUSIC COMPOSER. .49
VISICALC DISK 129

PLOTTERS VIDEO MONITORS

S~

.$1095

WATANABE MIPLOT
for more info please call or write

SCIENTIFIC

C4P w
+799 / i

C4PMF *1699

Z et

CIP
: MOD Il

\\‘449

Cassette
SPACE INVADERS. . il s
SARGON I
FORTH
0S 65D V3.3..
MDMS PLANNER. . ..
GRAPHICS |.
DAC I. o
ASSEMBLER/EDITOR
EXTENDED MONITOR . ................ 20..
PASCAL & FORTRAN (4P & 8P only). N/A.

PRINTERS

ANADEX DP-8000

ANADEX DP-9500.

BASE 2

CENTRONICS 737. .. e & alls
PAPER TIGER IDS-460 wigraphics.
PAPER TIGER IDS440 wigraphics . . . ..
NEC SPINWRITER

TRENDCOM 200

SILENTYPE Wiint.

EPSON TX-80 wigraphics.

EPSON MX-80 132 col . .

QUME SPRINT 5..

N/A.

ORDERING INFORMATION: Phone Orders inwited using VISA, MASTERCARD. AMERICAN EXPRESS. or bank wire transfers. VISA & MC credit card service charge of 2°%
AE credit card service charge of 5% Mail orders may send charge card number (include exprahion date) cashiers check. money order or personal check (allow 10
business days to clear ) Please nclude a telephone number with all orders Foreign orders (excluding Miltary PO's) add 1G° for shipping all funds must be in US
dollars (letters of credit permitted). Shipping. Handiing and Insurance n U S. add 3% (minimum $4 0D). Calitornia residents add 6° sales tax Our low margins prohibit
us 1o send COD or on purchase orders or open account {please send for wntten quotation) All equipment is subject to price change and avalablty Equipment
s new and complete with the manufacturer warranty. We do nol guarantee merchantibiity of products sotd. All returned equipment s subject to a 15% restocking fee

We ship most orders within 2 days

WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE.

PLEASE SEND ORDERS TO:

RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES.

CONSUMER COMPUTERS MAIL ORDER, 8314 PARKWAY DRIVE. GROSSMONT SHOPPING CENTER NORTH, LA MESA, CA. 92041
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The Sinclair Research ZX80

John C McCallum, Department of Computer Science
York University, 4700 Keele St
Downsview, Ontario, M3] 1P3 Canada

The new ZX80 microcomputer from Sinclair Research
Ltd is a remarkable device. Although first announced to
the North American public in February, 1980, the
microcomputer did not become available until the fall.
During the wait, the price has dropped from the expected
$245 to just under $200. Because of this, the ZX80 is being

At a Glance

Name Other hardware features
Sinclair ZX80 Forty-key pressure-

sensitive keyboard; built-
Manufacturer in RF (radio-frequency)
Sinclair Research Ltd modulator (for channel
475 Main St 2); creates video display
POB 3027 of 24 lines of 32

Wallingford CT 06492
(617) 367-1988

characters each; includes
AC adapter, cables to
cassette recorder

Price
$199.95 Software

4 K-byte system ROM,
Dimensions which includes a BASIC

15.9 by 20.8 by 3.7 cm
(62 by 8v2 by 12

interpreter and necessary
internal software

inches)

Options
Processor 8 K-byte BASIC module
Z80A, 8-bit and 16 K-byte program-

System clock frequency
3.25 MHz

Memory

1 K-byte static memory,
4 K-byte system ROM
(includes BASIC inter-
preter)

Mass storage
Uses standard cassette
recorder {not included)

mable memory module
(see “New Sinclair
Modules” text box for
details)

Comments

Contains introductory
BASIC book, A Course
in BASIC Programming,
128 pages, 20 by 14 cm
(8v4 by 5% inches)
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widely advertised as the first personal computer for
under $200.

The ZX80, shown in photo 1, is a new design from
Clive Sinclair, a well-known British electronics in-
novator. Sinclair is best known for his previous products:
a miniature television, low-cost calculator and digital
watch kits, and miniature stereo components. All of his
products have stressed small size, low cost, and high-
quality operation—usually at the expense of packaging.
The same is true of the ZX80.

Can it be any good if it sells for under $2007 This is a
reasonable question, but the question that is most impor-
tant when buying a computer is, “Will it do the job I want
it to do?” The only way to tell is to look at its features in
some detail. In order to design a very low-cost computer,
some features had to be cut. However, the new features
that have been added are rather impressive. The good
features include low price, small size, high micropro-
cessor speed, ease of program entry, and real-time BASIC
syntax checking.

The price of $199.95 includes the assembled computer,
an AC (alternating current) power adapter, a cable to
connect the ZX80 to a standard television set (channel 2),
connectors for a cassette recorder, and a well-written
book on programming in BASIC for the ZX80. For those
interested in building kits, a kit version is available.
However, you will not save money by doing so, and the
kit involves some steps that are rather involved for an in-
experienced kit builder.

The ZX80 is small. The actual dimensions are 15.9 by
20.8 by 3.5 cm (6Y2 by 8% by 1V inches), or about the
size of a hardcover book. It is not the smallest personal
computer—the new pocket computers from Sharp, Pana-
soni¢, Quasar, and Radio Shack have that honor. Also,
because the ZX80 has to be attached to its AC adapter
and a television set to work, some of its size advantage is
lost.

As part of this evaluation, several benchmark pro-
grams were run in BASIC to compare the ZX80 to other
personal computers. Although the ZX80 is not as fast as
advertisements imply, it does run faster than many other
personal computers, including the Radio Shack TRS-80
Model 1.



How far from the truth is the
adage that says “What you
don’t know won't hurt you.”

Systems |l is designed to
give you the advantage. Its up-
dated methods and program-
ming procedures will take you
out of the “pencil pushing” age
and into “today’s technology’.
The Reasons For Systems Il

The number one reason
is dependability.

At Applewest Inc. we have
put the system through its
paces. However no matter how
much “in-house” testing is
done the true test comes from
the end user — like yourself.
We listened to our customers
and we learned.

Here Is What We Found Out

The small businessman
wants big performance from
his micro system, not micro
performance. He wants com-
plete documentation that is
easy to use. He wants com-
plete flexibility to grow into a

“What You Don’t Know
Won't Hurt You”. Couldn’t Be
Further From The Truth
When It Comes To Running Your

Own Business.

more advanced system. He diskettes, standard eight inch
wants the availability of addi- disk or a ten megabyte hard
tional programs so he won’t be disk. Programs are continuous-
boxed in. Last, but not least, he |y being developed to expand

wants support for any pro- the usability of our system.

blems he may have. See your local dealer today.

Here Is How We Responded If he doesn’t have SYSTEM I
To expand the performance have him give us a call.

of the already super Apple I, Systems II - Apple II - And You

the KSAM (keyed sequential ac- Moving Your Business Forward

cess method) was developed Faster.

for fast access to any record 2455 S.W. 4th Ave., Suite 2, Ontarlo, Oregon 97914

on file, giving performance that (5038811147
even larger systems find hard .
to beat. .

Our documentation is the e
most complete of any on the =~
market. Our Operations Manual
explains in depth the use of
each module in the system, but
we didn’t stop there.

A Lesson Manual/User’s
Guide was developed
taking the user through
the system in a format-
ted, learning process.

SYSTEMS Il is avail-
able on five and one quarter Apple Il is a trademark of Apple Computers




High
Technology

Have you heard”?

The Cashier* has been
promoted to

The Store Manager,

The Cashier has so much more o offer
than its name implies that we decided to
give it a new name. This valuable software
package can save time and increase profits
for small business owners by providing:

* real-time inventory control

* point-of-sale functions

» customer & vendor address lists and
mailing labels

* informative management reports

* up-to-the-minute sales monitoring

e invoices, quotations. & packing slips

* purchase orders & receiving reports

* daily, monthly, and year-to-date sales totals

* physical inventory checklists

* and much. much more.

But what can you call a software package
for the Apple II* that does so much? You
might call it ‘remarkable’ ... we call it

The Store Manager.

Drop by your local
computer store and
see what The

Store Manager

can do
for you.

High

Technology, Inc.

P.O. Box B-14665

8001 N. Classen Blvd.
Oklahoma City, Oklahoma 73113
405 840-9900

*Apple Iland The Cashier are Irade names of Appie Compuler Inc
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Photo 1: A photograph of the ZX80 in operation. The
homemade power supply gives an indication of the small size of
the computer. At the bottom of the television set, a BASIC line
is being edited.

The ZX80 also has a few software features that are
useful. The single-keystroke keywords mean that, instead
of typing a whole word, you have to type only a single
character on the keyboard. This can cause some confu-
sion at first, and it takes some time to remember not to
type the whole word. But it does speed up the typing pro-
cess when entering a program. Because the keywords are
stored in 1 byte each, you save memory space that can be
used for extra program storage.

Another BASIC feature that I found impressive is the
syntax checking of the program as you type it in. | have
always been disappointed that most other versions of
BASIC do not do this. The ZX80 actually prompts you
with the type of input it is looking for—a keyword, a
literal, a string, or a number. If you enter an illegal state-
ment, it indicates where the statement is wrong and will
not let you enter that statement into the program. It also
does a similar check on input data requested by a running
BASIC program. In fact, it allows you to enter simple ex-
pressions for numeric input and calculates the value while
reading the value into the program; a very nice feature.

At $200, though, everything cannot be optimum.
There are objectionable features too. The most annoying
or limiting features of the ZX80 are its small memory
size, screen blanking during program execution, its
limited BASIC, and its keyboard.

The ZX80 comes with 1 K bytes of programmable
static memory, although a memory-expansion board
allowing 16 K bytes of memory is expected soon (see text
box). These 1024 bytes of memory are shared by system
variables, your BASIC program, the program variables,
working space, the video-display memory and the stack.
Although the space is used very efficiently, 1 K bytes of
memory do not store a large program, no matter how
efficiently it is squeezed.

Perhaps the most limiting characteristic of the ZX80 is
the screen-blanking behavior. When the ZX80 is ex-
ecuting a program, the TV screen goes black. This hap-
pens because the processor is used to control the display
as well as to do the processing, and the design decision
was made to have the processor devote its time to only
one of these. The effect of this trade-off is to increase pro-
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datasouth announces...

THE TOTAL PRINTER PACKAGE!

g ey

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 stil! 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 tpm 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-voiatile 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, horizonta! and
vertical tabs, perforation skipover, communications parameters

.

e T, L] R TRLY, SIS MY L B
T el

-. & ‘?Mrl"""a'ﬁ :
and many other features may be programmed and stored from the

keypad.When your system is powered down, the format is retained

.Erlﬁ;' N .I

=

Als

in memory. The DS180 even remembers the fine 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.

1f you would like more Information on how the DS180's low-cost
total printer package can fiil 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.

datazouin

computer corporation

4740 Dwight Evans Road ¢ Charlotte, North Carolina 28210 ¢ 704/523-8500




Photo 2: The character set of the ZX80 computer. Photo 2a
shows a program that will list all 256 characters used by the
ZX80. Photo 2b shows the character set produced by the pro-
gram; note that some characters are expanded to multiletter
keywords and that undefined codes are represented by a ques-
tion mark.

idhs
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IRt '
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Photo 3: Editing on the ZX80. The cursor (at line 510 at the top
of the screen) can be moved via arrow keys to different lines of
the program. When the Edit key is pressed, the line being
pointed to is copied at the bottom of the screen, where it can be
edited. The cursor on the bottom line can be moved right and
left; characters can be deleted or inserted at the current cursor
position. When the Newline key is pressed, changes made in this
line are added to the existing program.
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cessing speed at the expense of limiting the interactive
quality of the ZX80. It is not going to have the same types
of games as the Commodore PET or the Apple II com-
puters. However, when performing long calculations on
the ZX80, it is easy to tell when the program ends—the
room bursts into light!

The limited features of ZX80 BASIC are also
frustrating. This is a result of the limited amount (4 K
bytes) of ROM (read-only memory) available. This mem-
ory contains the software used for the BASIC interpreter,
for the character generator for the TV display, for de-
coding the keyboard, and for cassette reading and writ-
ing. This squeeze results in many useful BASIC functions
being omitted.

When dealing with strings, for example, you can break
up a string using two functions: CODE gives the ASCII
(American Standard Code for Information Interchange)
equivalent of the first character of the string; the TL$
(tail) function returns a string containing all but the first
character of the string. As an example of functions left
out, you cannot put two strings together (no concatenate
operation or function exists). However, Sinclair intends
to bring out an optional 8 K-byte floating-point BASIC
on a single ROM. With more than double the space to
work with, it should be a very rich and impressive
language.

The last feature that I find annoying is the keyboard. It
works—but @ '#%. It is a touch-sensitive key-
board—smooth, washable, indestructible. But it is dif-
ficult to keep your fingers positioned properly on the
keys, particularly on the shift key, without inadvertently
pressing an extra key or two. The hardest keys to use are
the cursor controls and the rubout keys (both are shifted
characters). I always seem to end up with zeros where |
want to remove a character (rubout is shift-zero). Re-
member, though, that some people pay more for a key-
board than this entire computer costs. This was a very
wise place to save money on the design.

Some Technical Details

The ZX80 microcomputer uses a very efficient design
with a total of only twenty-two standard integrated cir-
cuits, including the voltage regulator. The main pro-
cessor is a Z80A processor running at a speed of about
3.2 MHz. The programmable memory is a pair of 4 K-bit
static memory devices. The ROM is a single 4 K-byte
part that includes both the BASIC interpreter and the
other functions listed above.

The operation of the ZX80 is—so far as | understand
it—quite complicated because it works on a mix of hard-
ware and software. The overall concept is that the refresh
counter of the Z80 is used to control the generation of the
lines of the video display, producing dots on the TV
screen at twice the frequency of the processor clock. The
keyboard is scanned under software control as 1/0 (in-
put/output) port number 1, a port that is also shared by
the cassette input circuitry. The cassette output signal is
the same as the video synchronization signal; it is also
under software control. It is an interesting design, but
you will need to study the ZX80 ROM carefully before
you can really understand it.

The character set is also a little strange. The keywords
that are entered with single strokes are stored as single
tokens and are expanded when displayed. Photo 2 shows
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a program for generating all 256 codes.

The high quality of the black-and-white display can be
seen in the photograph of the TV screen, which is a stan-
dard 12-inch color TV set (see photo 2b). The question
marks are undefined codes, and the keywords (which are
spelled out) are fairly obvious. The graphics characters
allow a limited 46- by 64-pixel graphics resolution.
However, since the ZX80 is not primarily designed for in-
teractive graphics applications, the existing resolution on
the ZX80 should be sufficient.

Software Features

The ZX80 system is excellent for learning introductory
programming concepts. This is in large part due to the
immediate feedback about errors. For the student at the
introductory level, the limited features of the language
are useful in preventing confusion; compare this with the
extreme detail taken to describe some complicated ver-
sions of BASIC. When you are ready to progress at a
later time, the expanded version of BASIC will be
available.

ZX80 BASIC not only prevents you from making syn-
tax errors, but it also prompts you with a cursor that tells
you what it is expecting—a keyword (denoted by a K in-
side the square cursor) a literal (denoted by an L), or a
numeric literal (denoted by an LS). When a program is
expecting string input, it puts the cursor between quotes,
then expands the quotes as you enter the text. With the
ZX80, you never get the string errors during data entry
that are so common with other personal computers.

The method of editing programs is also well planned.
A cursor, controlled by the 1 and | cursor keys, is used to
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point to the “current” line, When the Edit key is pressed,
the current line moves down to the bottom of the screen
to the program-entry line. There is always at least one
line between the program and the text-entry line, so you
will not get the areas confused.

Once the line is in the program-entry area, the line is
treated exactly like a program line that you are typing ex-
cept that the cursor is at the beginning of the statement.
The cursor control keys — and — are used to move the
cursor within the line. Typing anything just inserts it at
that point in the line, and the rubout key is used to delete
the previous character. When you are finished editing,
just press Newline and the edited line replaces the old line
in the program (see photo 3). If you modify the line
number during editing, you create a new line in the pro-
gram. This feature makes it very easy to duplicate lines in
a program.

The best way to describe the features of the ZX80
BASIC language is to add to the comparison table used
by Creative Computing in their “BASICs Comparison
Chart” (July 1980 issue, pages 28 and 29). The major
features of the Sinclair Research ZX80 4 K-byte BASIC
are given in table 1.

Performance of the ZX80

At some time, all users become concerned about the
speed of their computers. There is no simple way to com-
pare the speed of various personal computers without
running actual programs. Two standard benchmarks
have been used to compare a wide range of computers
running BASIC. These have been run on the ZX80 to get
a valid estimate of its speed.

The system clock frequency of the Z80A processor is
3.2 MHz. This compares to about 1.77 MHz for the
Radio Shack TRS-80 Model I or to the 4 MHz of the
TRS-80 Model II, both of which also use the Z80 as the
main processor. A Z80 running at 2 MHz should be

—

Integer variables yes; names must contain letters and
numbers only, but can be any length.

Real variables no

String variables yes; names must be one letter fol-

lowed by a dollar sign (eg: A$, BS,

Y$, Z9).

integer and one-dimensional (eg:

C(N)) only; names must be one letter

long and are initialized to zero

values.
Arlthmetic operations performed on 16-bit signed integer
values.
Arithmetic operations +, —,*, I, ** (exponentiation)
Relational operations = ,>, <, on either string or integer

argument pairs.

NOT, AND , OR performed on cor-
responding bits of integer arguments.
CHRS$(X), TLH(X$), STRH(XS$)

CLEAR, CLS, DIM, FOR, GOSUB, GO
TO, HOME, [F, INPUT, LET, NEXT,
POKE, PRINT, RANDOMIZE, REM,
RETURN, STOP

ABS(X), CODE(X$), PEEK(X), RND(X),
USR(X)

CONTINUE, EDIT, LIST, LOAD, NEW,
RUN, SAVE

20 graphics characters; effective
resolution is 46 rows of 64 squares
per row, plus some graphics
characters for shading.

Boolean operations

String operations
BASIC statements

BASIC expressions
BASIC commands
Graphics

Table 1: Summary of the Sinclair Research ZX80 4 K-byte
BASIC.




WHY CIS COBOL
LETS YOUR
MICROCOMPUTER
PERFORM LIKE A

Now. you can use a microcomputer for

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 runson 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 same 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 resultsfast. ..
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

y .lntellec Il systems. Ideal
¥ for OEM’s or private label,
=CIS COBOL. was developed

m—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.

P —— ———— ——————— —

| Send me more information for: &1
[0 Single Copy Users
[0 Reseller and Distributor Licensing

Name___
I Title
] Company
| Address

City/State _
1 Zip/Phone
] Computer Model
I Version of DOS

||| | MICRO FOCUS™

Micro Focus Inc. « 1601 Civic Center Drive ¢
Santa Clara * CA 95050 » Tel: (408) 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

|
| . o

r

CIS COBOL distributors include: Vector Graphic. Onyx Systems, Altos anpulu Systems, Lifeboat Associates, Research Machines, Telecomputing, Modular Business Systems. Rair, Midlectron,

Rostronics and Johnson: Laird Inc.
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+Intellec is a trademark of Intel Corp.

CI/N is a trademark of Digital Research Inc.
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Benchmark
Number 1 2 3 4 5 6 7

Execution

Time (Seconds) 1.6 47 90 85 122 253 385

Table 2: Execution times of BASIC benchmark programs on
the Sinclair ZX80. See text for details

similar in speed to a 6502 running at 1 MHz (as used in
the Commodore PET or the Apple II). These estimations,
however, do not consider the efficiency of the BASIC in-
terpreter, which is often the most important speed factor.
Thus, the execution-timing test of actual BASIC bench-
mark programs is the most important way of comparing
the speed of various personal computers.

The ZX80 ranked between second and third places in
the BASIC benchmarks done for Kilobaud magazine (see
“BASIC Timing Comparisons” by Tom Rugg and Phil
Feldman, October 1977, page 20). It was beaten only by a
6502 microprocessor running at 2 MHz (an Ohio Scien-
tific Challenger II running its 8 K-byte BASIC), and by a
Z80 running at 4 MHz (Zapple 8 K-byte BASIC). For
those interested in the actual times of the benchmark pro-
grams, they are given in table 2.

The prime-number program used for benchmarking
BASIC processors by Interface Age was also run (see
“Assignment: Benchmark,” by Tom Fox, June 1980, page
130). |A similar benchmark program was given in
“TRS-80 Performance: Evaluation by Program Timing”
by James R Lewis, on page 84 of the March 1980
BYTE....GW] This benchmark is particularly interesting
because it was run on several of the fastest small com-
puters, as well as on a DEC (Digital Equipment Corpora-
tion) PDP-10 computer. The program given in the Inter-
face Age article had to be modified slightly to allow for
integer BASIC. However, the only major effect was to
change an INT function to an integer multiply. The ex-
ecution time for the program running on the ZX80 was

1604 seconds. Although this was not very fast compared
with many of the computers in this benchmark, it was
not the slowest either (the TRS-80 Model 1 took 1928
seconds). The execution time was decreased to 1513
seconds by removing the comment statements from the
program (a 5% increase in speed). This is a typical way of
speeding up BASIC interpreters.

The ZX80 might be summarized as a high-perfor-
mance, very low-cost, portable personal computer sys-
tem. It is best used for home or school use in learning the
concepts of programming. When the memory-expansion
and floating-point-BASIC modules become available (see
the “New Sinclair Modules” text box), it will also be good
for low-cost mathematical, scientific, and engineering ap-
plications. If you are looking for your own home com-
puter, the ZX80 is a good starting point.®

New Sinclair Modules

As this article goes to press, Sinclair Research Ltd
has announced two new modules for the ZX80, an
8 K-byte BASIC in ROM and a 16 K-byte program-
mable-memory module. According to an American
representative of Sinclair Research Ltd, the pro-
grammable-memory module and a later version of the
BASIC module currently being sold in England will
probably be available soon on the American market.
The prices are expected to be “under $100” for the
16 K-byte programmable-memory module and “about
$40" for the 8 K-byte BASIC module. The BASIC
module will be slightly different from the one now be-
ing sold in England in that it will add printer support
to the ZX80.

References
1. Davenport, Hugo. A Course in BASIC Programming—ZX80
Operating Manual. Sinclair Research Ltd, 1980.
2. '"'Personal computer looks to open up the market with an ultralow
price.” Electronics, Volume 54, Number 4, February 14, 1980, pages
80 thru 82.

software.

New PASCAL-100™ CPU mates
today’s popular UCSD Pascal lan-
guage to your S-100 system. With
both a Z80 processor and the Pascal
Microengine® aboard, PASCAL-100
gives you the power of software data
structuring without sacrificing
speed, memory space—or even your
current Z80. 8080 and CP/M?

Greater Speed. Upto5to
10 times faster than usual 5100

For complete information—fast—mall this ad or call us.

implemen-
tations
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UCSD Pascal.’

More Memory. Upto b
128K bytes of memory, plus an optional
IM extended address feature.

Better Performance.
Complies with the new IEEE
standard—PASCAL-100 has
upward compatibility built in.
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Don’t play games
with your company’s money:

Our entry level computer system is the first step in
a full range of computer products. Not the last step in
a full range of computer games.

We call it VIP. The Vector Intelligent Partner. And
with a price of just $3695, you can't get more computer
for your money.

VIP has all the assets and none of the liabilities of
other entry level systems. It starts off with a lot more
disk capacity. It has the same computational power, uses

the same software as our larger systems, and can
be upgraded at any time. So you avoid the
expense of new hardware and software when
you outgrow your current system.

You'll be able to do low cost word processing,
mail list sorting, database management and
accounting. You can even do software

development.
VIP is perfect for salesmen, real estate
brokers, insurance agents, small business
owners and corporate department heads.

Because at Vector, improving your business is the
best way to improve our business.

For information contact Vector, 31364 Via Colinas,
Westlake Village, CA 91362. Or call 213/991-2302.

VeCTOoR

Economy Sized Computers™
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Education Forum

Multi-Micro Learning

Environments:
A Preliminary Report on the
Solo/NET /works Project

Dr Thomas A Dwyer, Soloworks Laboratory,
University of Pittsburgh, Department of Computer Science,
Pittsburgh PA 15260

Inventive Learning

It's a good idea to “back off” occasionally from the
tough problems of education in the real-school world
and spend some time thinking about what it would take
to develop learning systems that go beyond training in
the basics. In particular, it is valuable to contemplate the
intricacies of some of the impressive natural-learning
phenomena that surround us. For example, when a two-
year-old child startles her parents by speaking an adult-
sounding sentence (one recently heard was, “"No garage
sales today—that’s ridiculous”) it's worth contemplating
the significance of such a minor miracle as a key to
understanding later cognitive developments. In a similar
manner, when a six-year-old masters the “solution” to a
complex system of differential equations in the eminently
practical form of learning to ride a bicycle, we should
spend more than a few moments asking what made such
a remarkable conquest possible.

An examination of these and similar examples of com-
plex human learning reveals that in addition to the intrin-
sic (and still quite mysterious) human potential for
developing an ever expanding “life of the mind,” there are
two important external elements at work. These elements
can be described as supportive-social and supportive-
physical environments. In the case of the loquacious two-
year-old quoted above, the supportive-social environ-
ment was the constant flow of conversation between
parents and child as they made their rounds of local
garage sales in search of fun bargains. The supportive-
physical environment was the set of real places that were
visited as the child took part in the fascinating process of
finding and acquiring some well-remembered objects, in-
cluding, of course, a few toys.

The learning-to-ride-a-bicycle phenomenon is sup-
ported from the same two bases. The social environment
is the neighborhood full of other kids who can handle a
two-wheeler and the fun that is promised to anyone who
can participate in the local rites of pedal-pushing. The
physical environment is the pavement on which to pedal
and of course the bicycle. When similar examples con-
nected with older students are analyzed (eg: learning to
fly an airplane solo in 10 hours), it is evident that the
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Photo 1: Students from a local high school learn to play N-Trek.
The terminals being used were connected to a PDP-11 RSTS
time-sharing system, with each terminal controlling a job
related to a function of one starship crew member. The jobs in-
teracted through use of shared variables in a common segment
of memory.

heritage of ideas built into complex mechanisms is often a
crucial part of supportive-learning environments.

It was another example of such environmentally sup-
ported human learning that triggered the idea behind the
Solo/NET /works project. The example came out of
something called the Soloworks project in the mid 1970s.
The Soloworks project involved the use of computer
technology to support a complex multiplayer version of
the popular game Star Trek. (See photo 1.) Written by
student Don Simon, the game was nicknamed N-Trek.
This was because it allowed a variable number of players
to interact in a cooperative simulation/game setting.

In its original version, N-Trek was run on a PDP-11
minicomputer time-sharing system. The general idea of
the game was similar to more conventional versions, with
the starship Enterprise commissioned to explore the
unknown while doing battle with the evil Klingon forces.
The big difference was that in N-Trek, the Enterprise real-
ly was run by a crew. Each member of this crew manned
a terminal on the computer system, and depending on
how the game was initialized, each crew member played
a specific role. Thus, one terminal was run by the com-
mander of the ship, another was manned by the weapons
officer, a third was dedicated to navigational tasks, and
so on. A separate graphics display showed the various
sector maps and status tables of the game, while an added
element of feedback was provided by a colored light dis-
play and a voice synthesizer that intoned such messages
as "RED ALERT” or “SHIELDS UP.”

All in all, the many dramatic sessions played on this
system were rated as some of the best examples of en-
vironmentally supported learning that took place during
the project. The word learning is used here with delibera-
tion, The rules for handling the various roles in N-Trek

Circle 61 on Inquiry card. e==p



COMPARE FLEXIBILITY.

Model 950

* Advanced editing with
wraparound

® Smooth scrolling

¢ 15 baud rates (50B to 19.2kB)
Protected fields
Underlining

* Split screen with line lock
Non-glare screen

* Programmable function keys
15 special graphics characters

* Versatile screen attributes

°® Self test

25th status line :

* Buffered auxiliary port _ {

¢ 14 X 10 character resolution ;

* Integral modem option

* Tiltable screen
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The TeleVideo model 950 detachable key rd €
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processor based design means you can customize the v i
firmware for your system,

Of course the 950 has premium TeleVideo perfor-
mance—advanced editing with wraparound, split screen 'Ié deo
with line lock, and smooth scrolling. It also features a
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Photo 2: The equipment currently available in the Solo/NET/works laboratory. The terminal at the lower left in Photo 2a is used for
the WAG display (as explained in the text). To its right is the IMSAI 5-100 computer that emulates the unrooted-tree network and
performs the managerial WAG functions. Further to the right are the system console and bus-status monitor; the other micropro-
cessors operate as nodes in the network. Photo 2b shows MATSRCH designer Ivan Zatkovitch using an Apple I computer in a ver-
sion of the game that requires only one player.

were extremely complex, yet it was possible to bring in a
group of neophytes and have them playing well in very
short order. The most remarkable thing about this learn-
ing was that it took place with surprisingly little explana-
tion time; it happened mostly as a result of doing what-
ever was necessary to handle the task at hand. It was also
a form of learning that prompted students to develop new
strategies and theories. It was, to use a phrase we later
coined as being particularly appropriate, inventive learn-

ing.

The Generalization of N-Trek

The new Solo/NET/works project (which like its
predecessor is supported in part by the National Science
Foundation Development in Science Education program)
can be looked upon as an extension and generalization of
the N-Trek experience. The goal of the project is to
develop a prototype learning environment that will sup-
port a variety of multiprocess simulations.

Physically, the environment will consist of a room (or
several rooms) in which there is a variety of microcom-
puters interconnected via a loosely coupled network. The
phrase loosely coupled is used in two senses. Technically,
it means that the microcomputers in the network have in-
dependent (and very likely differently designed) system
buses, and that they do not share memory. Pedagogical-
ly, it is used to mean that each microcomputer node will
be running an independent program (ie: process) that
uses its own independent memory. The node processes
will be able to cooperate, but only in ways determined by
the program designers, and only via data communicated
over the network.

The reason we have kept the prefix Solo in the project
name is to emphasize that the student controlling a given
process (which may or may not have been designed by
that student) is in charge of that aspect of the overall
simulation. The sharing of data and the choice of which
processes are to be cooperative is to be a student-team
decision, and modifications of this decision will be
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viewed as an integral part of the learning process. We
want the student activities to mirror the team efforts of
professional scientific and engineering projects, but with
strong emphasis on independent thought within a group
effort.

Educational Applications

The tasks we have set in the first phase of the project
(1980 thru 1982) are technical in nature. The first issue we
must address is that of finding simple ways to intercon-
nect low-cost hardware in a cooperative network setting.
For this reason, it is premature to talk about applications.
Of course, they will eventually be the most important
aspect of the project.

Our approach to applications in this first phase has
been to outline scenarios describing how the system
might be used, but to do most of our initial network
testing with simplified surrogate applications (an example
will soon follow). The purpose of the scenarios is to help
us verify the accuracy and workability of the various
system hardware and software decisions that must be
made right away, while helping point the way to the best
use of new technology sure to be available by 1982 and
beyond.

One example of a scenario we have found useful is
based on the use of the Solo/NET/works system to
model both realistic and futuristic air traffic-control
systems. In this application, some students will play the
role of pilots flying a variety of aircraft. Each student
will control a microcomputer at a node of the network.
The principal process running in the computer at one
node will be a program that simulates the flight
characteristics of a given (or imagined) aircraft. The
other microcomputer nodes will be manned by air-traffic
controllers. The principal process running at each of
these nodes will be one that interprets data returned from
aircraft transponders (a transponder is an “encoded”
transmitter located in an aircraft), along with data on the
position of ground-based navigational aids.
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Serial Line Clock _.SLC-1 « $640
(RS 232 or 20mA) Microprocessor controlled.
Auto message interceptrand response.

10 Digit display option $180.

three months). Timing is provided by a crystal
controlled oscillator. Prices are U.S. domestic
single piece. Quantity discounts avaijable,

For more information on these tintely products,
contact:

Digital Pathways Inc.
1260 L’Avenida
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There will also be a distinguished node in the network
which we call the WAG (Weltanschauung, or "world
view,” Generator). This will calculate all the data needed
to generate a graphic display of the total universe within
which these pilots and controllers function. Normally,
the total WAG display will be visible only to observers or
visitors who are not engaged in the simulation. However,
windows on this universe appropriate to the functions at
specific nodes will be available to these nodes. For exam-
Texas Instruments Intertec ple, an air-traffic controller will be given a graphic
810 Multi Copy Super Brain display of the aircraft in the specific sector he controls.
Impact Printer Computer Terminal This corresponds to the way in which radar displays are

$4 O actually used today.
ONLY 2 5. What will be learned by students working in such an
i : ifi i i in th f
Lear Siegler environment? Specific learning will be in the areas o

% aerodynamics, navigation and geometry, piloting, and

' ADM 3A air-traffic control (for those so inclined vocationally).
ADM 3A+ Also involved are large-system design, distributed com-
puting, data-base design, and, of course, the physics and
mathematics of Newtonian dynamics.

The Solo philosophy assumes that students will play an
active role in the design and modification of the programs
for the node processes. More importantly, we believe
that the participants who design, develop, debug, and use
such a system will learn to be inventive—to devise
strategies and procedures that transcend anything that
even the best teacher or text could hope to transmit.
DECwriter IV ‘ The ultimate power of a multi-micro network is found

LA34 in the fact that all the processes are run on general-
purpose computers. This means that entirely new ap-
plications, and an entirely new set of challenges to be in-
ventive, are only as far away as the imaginations of the
users. We have found that visitors often suggest in-
genious examples of such applications and that these
represent a multitude of disciplines. Some of the other
scenarios that we are working on as a result of such
discussions are in the areas of corporate-business
management, computer-operating systems, economic
Northstar models, the colonization of space, and models of human
Horizon |1 physiology that could be used in medical education.

Horizon Il Quad
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Network-Architecture Considerations

The subject of computer networking is extensive, and a
substantial amount of literature detailing a variety of ap-
proaches has developed over the years. For our purposes,

: . with our constraint to work with low-cost, off-the-shelf
C‘algl\‘l:laErlzvaa(lfu’llLl(l]n;I[(;:\. [I)\I[\)?:,SngjTMEEI\;IgEIéECLYT%Eﬁ microcomputers, most of the options discussed in the

literature were not directly applicable. It also became

MAXELL, VERBATIM, ALPHA-MICRO, ATARI, clear that, as with any new development, the promises of
INTEGRAL DATA, LIVERMORE COUPLERS, what could be done tended to be ahead of the availability
HAZELTINE, TEXAS INSTRUMENTS, of actual products. However, we spent some time think-
DIGITAL MICRO SYSTEMS and others. ing through the consequences of trying to apply the most
recent ideas about local-area networking to our applica-
SYNGHRO_SOUND tion, subject to the constraint that costs had to be
minuscule compared to those associated with the com-

q mercial and scientific networks in use today.
! We decided that even with this constraint, it would be
advantageous to work conceptually with the unrooted-
[ ] tree passive-bus configuration, considered one of the

most powerful local-network architectures. Another
name for this arrangement is the global multiple-access

Circle 63 on inquiry card, sl



THEY INVENTED THE WHEEL ...

During 1978 a set of four business systems was developed
for sale in the CP/M environment under the name
“Peachtree Software’. Since then,

this software has been used in over 3000 — ———
installations, and sold through more than —_— e
150 retail outlets. During this period,

however, there was a split among —

the principals which resulted in a

parting of the ways. It was decided one group would

retain the “Peachtree Software” trademark and

the second group would be restricted from competing

with them for one year. We are now ready to market our
business software to you under the name of *‘insoft Accountant”

WE GAVE IT ANEW TWIST

Thanks to the Z-80 Softcard™ by Microsoft, this software is
available to Apple owners for the first time. It uses
the standard Apple 40 character display and unlike
the Peachtree version, does not require an extra
16K memory card to run. All you need is an

Apple ll or Apple li Plus with 48K RAM, 2 drives,
the Microsoft Z-80 Softcard®, DOS 3.3 and

a 132 column printer. We supply all

programs, manuals and sample company

data files to get you up and rolling fast.

The deal of 19

EXACTLY WHAT IS IT?
This fully Integrated Business Software Package for $365 includes:
® GENERAL LEDGER — Wil automatically post end of month transactions from A/R, A/P, and Payrall.
Prints detailed company and department reports, optional comparative financial statements with
current, YTD, budget. and last year (month and YTD) giving values and percentages.
® ACCOUNTS RECEIVABLE — Instant customer account information (current and aged) with complete
invoicing with open item and statement capabilities.
® ACCOUNTS PAYABLE — Tracks current and aged payables. Has extremely useful cash flow
management reports.
® PAYROLL — Calculates payroll for every type of employee while maintaining monthly, quarterly and yearly
totals for reporting purposes in multiple states. User modifiable tax tables. W-2, 941's, etc.
® MANUALS — Comprehensive user manuals for each module with start up aids, 290 pages.

ORDERING INFORMATION — Fill out and mail

SIgNALUME. ..ttt

O FOR APPLE |1 40 COLUMN SCREEN 365 N
O FOR APPLE 11 80 COLUMN SCREEN 365 Aséne ........................................................
O MICROSOFT Z-80 SOFTCARDTM $320 [M=353=35600000000000360800605000056000080008665008005aa00006
D FOR SINGLE DENSITY 8” VERSION .................................................................
machines such as ALTOS 365 \T/?slngr?ﬁé”# ..............................................

O FOR COMPLETE APPLE/INSOFT ACCOUNTANT SYSTEM. Ready to use. Includes Apple Il Plus,
48K, 2 Apple drives with 3.3 DOS, Sanyo 9" Moniter, Z80 Softcard, Paper Tiger Printer, all necessary
cables and interfaces and Insoft Accountant program package. *3999.

Certified Check or Money Order. Visa and MC welcomed. Personal checks require 2 weeks to clear. At this price
software is sold as-is without support. Warranty imited to “good copies” of disks. Sale 1s to end users only for use
on one computer. Call for sample reports. 80 column APPLE version requires SUP-R-TERM board or equivalent.

Apple . CP/M. Peachee Software and Microsoft are registered trademarks of Appie Computer Inc Digtal Research Retad Scences Inc . and Microsoft Consumer Products. Inc . respectively

O
E n g\ls@r %gglﬁ Outside Oregon Call Toll Free (800) 547-1 289

259 Barnett Rd., Unit 2 » Medford, Oregon 97501  tochnical and Oreaon Call: D03 | 779-2465



StackWork’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.

;}\il X

- EXTENSIBLE
A\ 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 Il,
Vector MZ, TRS-80 Mod |

Please specify CPU type.
280 0r8080

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)

SuperSoft

First in Software Technology

EURTE

*CP/M registered trademark Digital Research
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bus. Recent applications of this architecture are the Xerox
Company'’s Ethernet, and the Ungermann-Bass Net/One
system.

Figure 1 gives a brief summary of some of the network
architectures in use today. Although the passive-bus con-
figuration appears to lack the complexity of the others, it
is in reality a very general arrangement. This is because
the bus (the heavy horizontal line) is assumed to be a
wideband communications medium (usually a coaxial
cable) to which any node can be connected by means of a
transceiver. The transceiver contains sophisticated cir-
cuitry that allows the nodes to contend for access to other
nodes without waiting for their turn in a polling scheme.
This circuitry also allows for flexible addressing schemes
that allow the access paths in the network to be con-
figured in any way desired. Logically, this configuration
is equivalent to a fully connected distributed system, with
no limitations or dependencies on which nodes are to act
as control centers.

Since it is not yet possible to buy low-cost bus hard-
ware such as transceivers off-the-shelf for use with the
popular microcomputers, we are simulating the passive
bus-architecture with an $-100 microcomputer. The other
node microcomputers in the network connect to standard
serial 1/0O (input/output) ports on the $-100 machine.
The idea is to have a program segment running in the
$-100 computer that makes these ports appear to be
“taps” onto a passive bus. Actually, all communications
from the nodes will be via RS-232C ports which are
available at a low cost. In the spirit of limiting costs even
further, we are experimenting with having the same S$-100
computer also act as one of the nodes.

Hardware and Software

There are many ways to put together a system that acts
like a general microcomputer network. One approach
would be to use a single machine running a sophisticated
operating system like UNIX (a development of the Bell
System Laboratories), which allows the various users on
the system to set up “pipelines” with each other. Bill
Gates of Microsoft has indicated that they will soon have
such a system for use on the newer 16-bit microcom-
puters, This product will undoubtedly be worth in-
vestigating when it becomes available.

Two other products we considered were the Nestar
system and the Corvus Constellation system. The Nestar
system is designed specifically for Apple computers and
the Apple 11 bus. The Corvus system was not in use any-
where that we could visit. Although both these products
are ingenious developments, we felt that with the lack of
generality and experience with their use, it would not be
wise to acquire the Corvus and Nestar systems at this
time. This decision was further supported by our
equipment-budget limitations and our desire to test the
feasibility of using a variety of low-cost microcomputers
as network nodes. Once we have a better feel for the
capabilities of the various machines, we will not be hesi-
tant in choosing the models that perform the best for us.
It is pretty clear that trying to accommodate all the dif-
ferences found in the various brands of microcomputers
today can create lots of problems.
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Mass Storage any style

Presenting Konan’s Disk and Tape Controller
Boards for your S-100 system. Konan's Disk and
Tape Controller Boards allow you to dramatical-
ly increase your mass storage capabilities in a
whole new way - with top quality equipment
that's guaranteed reliable, yet economical

Take your pick to suit your needs. There's the
SMC-100™ storage module (SMD or CDC 9760 in-
tertace) hard disk controller..the HARDTAPE™
subsystem which offers tape and/or hard disk
Winchester backup..Konan’'s new KNX-500™
software compatible with Alpha-Micro’s
AM-500* Konan's new SDC-100 error correcting
intelligent disk controller for the Shugart
Technology 51/4" ST506 hard disk and Shugart
Associates 8" SAIOOO..and more to come!

- Alpha Micro AM-500 is a trademark of Alpha Micro Systems
SMC-I00. HARDTAPE and KNX-500 are trademarks of Konan Corporaiion
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Figure 1: Examples of network architecture. A network consists of nodes that are linked through communications channels. In these
diagrams, square boxes represent nodes that act as resources in the network, circles represent users of these resources, and diamonds
show devices or persons that act as intermediaries (buffers, terminals, displays, etc). The letters P and C indicate that the node is a
person or a computer; a blank node means that the nature of the node is not specified.

Fortunately, the lack of standardization is not as severe
a problem with microcomputer languages and operating
systems, and we had no misgivings about using Microsoft
BASIC running under CP/M in the S-100 computer. Both
products have proven to be sophisticated and reliable.
Being able to count on this kind of stability has been a big
plus. We may look into using the C or Pascal languages
later on, but the microcomputer versions of these are still
relatively new.

The simplest choice of system software for low-cost
computers like the Apple, Atari, and Radio Shack’s
TRS-80 is to use whatever is supplied by the manufac-
turer. This can cause problems, however, and since it is
now possible to add the CP/M-Microsoft BASIC com-
bination to both the Apple and TRS-80, we may take this
route later on. For the time being, we are trying to work
with the system software supplied with each of these
machines, supplementing it where necessary with bus in-
terface programs written in machine language.
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Surrogate Applications

By now it should be clear that putting together a
system of this type is a complex job, especially for a small
staff. Some of this complexity can be sorted out by
recognizing that we (and, later on, others who wish to
replicate the system) must wear three hats. The most im-
portant of these will eventually be that of the educator
who uses the system. The second will be that of the
application-program designer. The third is the one we are
wearing most of the time at present, namely that of a
multisystem designer. The job of a multisystem designer
has to come first since the others build on its products.
The problem is that any decisions at the system leve] can’t
be made without experience at the application level.

At this time, our strategy for dealing with this dilemma
is to give consideration to a variety of educational ap-
plications, but to hold off on implementing them fully. A
considerable effort in software engineering will be needed
to implement the more advanced applications we have in

Circle 66 on inquiry card. epp



First compare quality.

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/M® 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.

$-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 1/0
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 4
Star or Cromemco?
Call Micro Mike's,
Amarillo, TX,

(806) 372-3633

for the software *
package that allows

the M26and M10to run
on North Star DOS. MICAH of

Morrow Designs’
26 megabyte
hard disk system:
$4,995.

s “CP/M Is a trademark of Digitat Research Corp.

‘Cromemco is a trademark of Cromemco. Inc.
*North Star is a trademark of North Star Computers, Inc.

Sausalito, CA, (415)332-4443,
offers a CP/M expanded to full
Cromemco CDOS compatibility.

AND NOW, MULT-I/O™

Mult-1/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'il 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.

5221 Central Avenue
Richmond, CA 94804
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BW-2630
Battery Tool

BW-2630 $19.85*
BT-30 $ 3.95*
BT-2628 § 7.95*%

BW-2630 BATTERY TOOL

The new BW-2630 is a revolutionary battery
powered wire-wrapping tool. The tool operates
on 2 standard “C” size NiCad batteries (not
included) and accepts either of two specially
designed bits. Bit model BT-30 is for wrapping
30 AWG wire onto .025" square pins ; BT-2628
wraps 26-28 AWG wire. Both produce the
preferred “modified” wrap.

Designed for the serious amateur, BW-2630
even includes both positive indexing and
anti-overwrapping mechanisms - features
usually found only in industrial tools costing
five times as much. Pistol grip design and
rugged ABS construction assure performance
and durability. In stock at local electronic
retailers or directly from

OK Machine & Tool Corporation
34585 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(212) 994-6600 Telex 125091

Minimum billings $25.00.add shipping charge $2.00
New York State residents add applicable tax
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mind, and for these we feel that it is wisest to confine
ourselves to the highest level of the application design
process at present. The catch to this strategy is that it
doesn't get into the nitty-gritty detail that can have im-
portant repercussions on network-level design decisions.
To handle this obstacle, we are also working with the
complete design and testing of what we call surrogate ap-
plications. These are highly simplified but fairly accurate
mappings of what we believe will be the essential ingre-
dients of real applications.

The first surrogate application we have worked with is
a game called MATSRCH. It was designed by Ivan
Zatkovich as an undergraduate. He has since graduated
and moved on to bigger and better things as a computer
scientist. His application was designed to work with a
minimal system in which an 5-100 computer provides the
network-bus function, while also handling several node
tasks.

The arrangement of components used in MATSRCH is
shown in figure 2 and photos 2a and 2b. The 5-100 com-
puter consists of an IMSAI mainframe equipped with an
Ithaca Intersystems Z80 processor board and memory
boards, and a Morrow disk controller and 1/0 boards.
The computer runs Microsoft 5.1 BASIC under CP/M.
The nodes controlled by persons P1, P2, P3, and so on,
are equipped with low-cost machines such as the Apple
II, the Atari 800, and the TRS-80. The processes in each
of these machines are written in the BASIC supplied with
the machine (usually a variant of Microsoft BASIC).

The idea of MATSRCH is to allow several players,
each with his own computer, to move a spaceship
through a world defined by a matrix-like coordinate
system. Players issue commands that move their ships,
ask for scans of the area in which they are located, and
rendezvous with other ships. The program running in the
S-100 computer performs three tasks: it manages the
communication of data between nodes (ie: it emulates the
network bus function), it keeps track of where everybody
is in the matrix world of the game (supplying this infor-
mation to the WAG display), and it displays bus-status
information on the system console. This last function is
not essential to the game, but it is a revealing way to keep
tabs on where the bottlenecks in communications occur.

The present version of this simplified net monitor
shows whether the $-100 program is doing network poll-
ing (and buffer management), interpreting data received
from the nodes, or handling the WAG display.

The programs in the spaceship nodes are quite simple
at present. They allow the players to issue commands
that control the motion of their ships, and ask for infor-
mation about the presence of other ships. The game limits
the range that a player may ask to scan. In effect, in-
dividual nodes are able to look into small windows on the
global space known to the WAG. Each node application
program is also able to call upon a suitable driver pro-
gram that can transmit or receive data from the bus. The
programs in the nodes are actually parallel processes that
cooperate in the MATSRCH game. The important point
to note is that these processes can be expanded to take ad-
vantage of all the power of the microcomputer in which
they reside. This is an important point; the local nodes
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“When you sell to small
business,learn to speak
their language.COBOL-80.

Ron Mayberry
Mayberry Systems, Inc., Belleville, lllinois

“It's amazing what a
few key phrases will do
for your sales record
to small businesses.
Words like “faster,’
“cheaper,” and
Microsoft's “COBOL-80:

} should know. I'm in
the business of selling
complete computer sys-
tems to one of the most
demanding enterprises
around: pharmacies.
That means my pro-
grams have to solve
the complex problems
facing pharmaciestoday
—the deluge of paper-
work, regulations, and
the need for immediate
access to patient
information.

i've sold a tot of mini-
computer systems with
programs written in
DIBOL. Then | discover-
ed microcomputers,
and Microsoft's
COBOL-80. Together,
they're faster and less
expensive than my old
system, yet do all the
same things. And more.

Like what? Like
more flexibility and ver-
satility. | use practically
the whole range of
COBOL-80 features, to
speed inventory, billing,
labeling, pricing,
accounts receivable,
patient profiles and

doctor lists. And I'll be
using a lot of the same
features to write a pro-
gram for travel

agents too.

Believe me, we
checked them all, and
only COBOL-80 had all
the necessary LEVEL Il
features, plus the new
CHAIN feature, pro-
gram segmentation
and formatted screen
ACCEPT/DISPLAY.

The CHAIN feature
impressed even a
veteran programmer
like me. With my menu-
driven systems, { have
total control over which
program will execute

next. And it was great to
find that COBOL-80's
ACCEPT/DISPLAY
statements give for-
matted screens that
ook the same as my old
DIBOL screens. Yet
with fewer lines of code.

With 300 different
program modules, you
can be sure | appre-
ciate segmentation too.
in one case, | collapsed
seven DIBOL programs
into one segmented
COBOL-80 program.
Now | can organize my
system according to
program function rather
than memory size.

MICROSOFT

10800 NE Eighth, Suite 819
Bellevue, WA 98004
206-455-8080 Telex 328945

We set the standard.

My compile times?
Incredible. Over 1,500
lines compile and link in
just five minutes.

| know what you're
thinking. ‘Sounds great,
but | wouldn’t want tobe
in Mayberry’s shoes
when he transiated alt
those DIBOL programs
to COBOL-80." Well,
surprise. Since most
DIBOL features trans-
late into COBOL one-
for-one, we converted
the source code six
times faster than
originally scheduled.

So simply put, that's
how Mayberry Systems
Inc. learned for itself
that COBOL-80 is one
language that makes
a lot of sense to
small businesses.

in my opinion,
COBOL-80 is first-
class. And | thought
you shoutd know about
it too."”

COBOL-80 now sup-
ports Level Il ANSI
SORT/MERGE state-
ments to interface with
Microsoft’s new sort
facility, M/SORT.

COBOL-80 with
documentation, $750.

Documentation purchased
separately, $20.

M/SORT, $125.



Education Forum

$-100 MICROCOMPUTER RUNNING MICROSOFT Z8AS/C UNDER CP/M

5 o+ 3 3

DISPLAY
<

BUS MANAGEMENT BUS MONITOR

WAG MATSRCH PROGRAM SEGMENT | PROGRAM SEGMENT

223323? 223323“4 BUS BUFFERS RN DISK

STORAGE
SERIAL 170 PORTS
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SYSTEM
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@ DISPLAY

MATSRCH LOCAL PROCESSORS

Figure 2: The hardware and software arrangement for MATSRCH. This application uses an 5-100 computer (indicated at the top of

the diagram) for a variety of functions: the segment labeled "BUS”

is involved in emulating the unrooted-tree network shown in

figure 1. Each microprocessor node has a principal function (the task assigned to that node, indicated by a square) and a driver pro-

gram that handles communications (indicated by a diamond).

are not just terminals connected to a central processor.
As was noted earlier, all communications between
nodes are via RS-232C serial lines. Thus, even though our
work is primarily concerned with a local network, there
is still the capability of connecting several schools
together via telephone lines and modems. The potential

6809 )-100 24s-

SINGLE BOARD COMPUTER

Y .. ~ra P

MEETS I.E.E.E. S-100 STANDARD

4K/8K/16K ROM e+ 2K RAM

ROM/RAM relocatable on 4K boundary

ACIA; PIA; 8080 SIMULATED 1/0

20 PARALLEL 1I/0 LINES ¢ 256 1/0 PORTS

P.C. Board & Manual $69.95

with Monitor $99.95

ASSEMBLED & TESTED WITH 2K RAM

& MONITOR $349.50

adsMON: ADS MONITOR

Examine and change registers and memory; punch
and load in Motoroia format; user definable inter-
rupt service and more

$39.951n 2716 EPROM

MasterCharge/ViSA Accepted
Winols residents add sales tax Add 2.5% for shipping

Ackerman Digltal Systems, Inc.
110 N. York Rd., Sulte 208, Elmhurst, 11l. 60126 (312) 530-8992
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of interscholastic simulation gaming between several
local high schools and colleges is intriguing, especially in
terms of the higher levels of supportive social en-
vironments that could result.m

Acknowledgments; Further Information

The Solo/NET/works project derives many of its
ideas from its two predecessors, Project Solo and the
Soloworks Laboratory. All three projects were funded
in part by the Education Directorate of the National
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Computing in 1979 and 1980. Articles describing some
of the activities of Soloworks appeared in BYTE in
December 1976, August 1977, March 1978, and May
1978. A description of the educational ideas that
underlie the Solo philosophy was given in the article
“Books As an Antidote to the CAI Blues" which ap-
peared in the Education Forum of BYTE in June 1980,
page 74.

Documentation of the Solo/NET/works project will
initially be in the form of working papers. These are
for internal use only, but revised versions will later be
submitted for publication in the Education Forum of
BYTE. If you'd like to be placed on a mailing list for a
notice of what has been published and where it ap-
peared, send your name and address to Margot
Critchfield, Department of Computer Science, Univer-
sity of Pittsburgh, Pittsburgh PA 15260. However,
please understand that it will be some time before a
complete list is available.

The material in this preliminary report is based in
part on working papers by faculty associate Dr Sig
Treu, and project staff members Margot Critchfield,
Bob Hoffman, and Blaise Liffick. The material on the
MATSRCH application was derived from a paper in
preparation by Ivan Zatkovich,




A PASCAL/M" Demo Disk from Sorcim.

You've heard all about the power of PASCAL. You know its a
simple, high level, block structured language that is replacing
BASIC as the universal programming tool. But how can you
learn if it’s really what you want without spending a lot of
money? Sorcim’s Incredible $10 Free Offer is the answer.

For only $10 you receive a CP/M® compatible 8”
floppy disk that demonstrates the entire PASCAL/M
language. Through a sample pro-
gram that displays the unique
features of PASCAL/M and a
limited compiler that allows
you to create programs of
your own, you'll discover
the incredible world of
PASCAL/M first-hand.

You can run the disk on any
standard CP/M-based system using an 8080,
8085 or Z80 CPU device with 56K memory.

So where's the FREE come in?

After the demo disk gets you hooked on
PASCAL/M, just order the full PASCAL/M
package, including the compiler, object library
and pseudo code (P-Code) interpreter, and
we'll give you full credit for the demo disk!

That’s $10 off of our regular low price of $175. And that makes it
about as close to free as you can get.

If you need full documentation, just turn your Incredible
$10 Free Offer into an Incredible $20 Free Offer. Order the
complete 90-page User’s Reference Manual, which fully details
our entire PASCAL/M package, for an additional $10.
And you'll get full credit for the $20 offer, too.

Sorcim is the solid software source.
Sorcim is fully committed to the advance-
ment of technology through software develop-
ment. Our next PASCAL enhancement, the
PASCAL/M symbolic debugger which dra-
matically reduces program development time,
is proof of this commitment. We also offer a
comprehensive line of state-of-the-art software
products for Z80, 8080, 8048, 6502, 680x,
Z8000, M68000 and 8086/88 microprocessor-
based systems. And Sorcim can develop operat-
ing systems, compilers and assemblers for your
specialized applications.
Take advantage of our incredible offer by
filling out the coupon and sending it to us
today. You’ll get hard evidence of solid software
for microcomputer applications.

Circle 70 on inquiry card.

THE INCREDIBLE
$10 FREE OFFER!

OK, I can’t pass up your Incredible $10 Free Offer. .
Please send me the ttems checked below: .

[JPASCAL/MDemoDisk ..........coovimnivrinie AR —
[JPASCAL/M User's Reference Manual %
[J Demo Disk and Reference Manual ...,

I understand that I'll receive full credit for my Incredible $10 (or
$20) Free Offer if I order the full PASCAL/M package by July
31, 1981.

(O 1can'tstand it; I've got to have the full PASCAL/M package,
including Compiler, Object Library, P-Code Interpreter, Ref-
erence Manual and Demo Disk.

[]Z80*[]8080/85* []ZB0/9511*

*Specify: (JCP/Mor[JCDOS.........

[18088/86 (Requires CP/M 86) s

[ Master Card [] VISA ] Ship UPSC.O.

[J Check or money order enclosed

1O
§ SORCIM

1333 Lawrence Expressway
Suite 418

Santa Clara, CA 95051
(408) 248-5543

Card Number Exp. Date == T T e,
Master Card Interbank Number. axon

RS EESENCE 7.
Signature e ——— e
(for credit card purchasc)
Total amount enclosed ..o $

(California residents add 6.5% sales tax; for overseas shipment, add $10.00;
for shipment to Canada or Mexico, add $5.00.)

SHIP TO:
PASCAL/M is a trademark of Sorcim .
CP/M is a registered trademark ADDRESS: (No PO, boxes, please)
of Digital Research CITY..

280 is a trademark

of Zilog Corporation STATE: ZIP.

AA-359
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The HP-41C:
A Literate Calculator?

Brian P Hayes
Scientific American
415 Madison Ave
New York NY 10017

Calculator vs Computer

The computer and the programmable calculator seem
to be following paths of convergent evolution. As the one
is made smaller while the other gains in capability, the
line of demarcation between them becomes more and
more arbitrary. For now at least, the programmable
calculator remains a distinct and lesser species, but it
shares many of the attributes of the computer. Moreover,
the shared attributes are chiefly the ones that make the
computer an interesting machine. Both devices offer an
intimate acquaintance with the powers and pleasures of
algorithms. Both exhibit an enigmatic unpredictability:
the response of the machine to any given stimulus is
wholly deterministic, yet the behavior of a large program
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Photo 1: Components of the Hewlett-Packard HP-41C
calculator system. Shown here are the calculator itself and three
peripheral devices: a magnetic-card reader, a wand for reading
printed bar codes, and a thermal dot-matrix printer. The
peripheral units plug into four ports at the top of the calculator,
which can also receive modules containing additional memory
or precoded applications programs. The HP-41C alone costs
about $300; a system including all three peripheral devices and
two memory or applications modules is about $1000. (Photo by
Ed Crabtree.)
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can be full of surprises, often to the frustration of the pro-
grammer.

The HP-41C, which was introduced by the Hewlett-
Packard Company about a year ago, is among the pro-
grammable calculators that lie closest to the computer
borderline. It comes close enough for the jargon of com-
puters to be useful in describing it. At the Corvallis Divi-
sion of Hewlett-Packard, where the HP-41C is made,
they refer to the calculator itself as the “mainframe” and
to its accessory devices as the ‘peripherals.” The
calculator comes equipped with four input/output (I/0)
ports, through which the various elements of the system
are interconnected. Because the peripherals do some data
processing internally, the system might even be said to
have “distributed intelligence.”

When compared with a computer, most programmable
calculators have a rich instruction set, but they are defi-
cient in memory capacity and in facilities for communica-
tion with the user. A calculator comes with such
amenities as trigonometric, logarithmic, and statistical
functions built in; with a computer, even floating-point
arithmetic must usually be constructed out of software.
On the other hand, no calculator has the memory needed
to store large tables or other data structures. And it is the
communication problem that most seriously limits the
utility of the calculator. A display that can represent only
the 10 digits, a decimal point, and a minus sign does not
have much range of expression. Even for problems that
have entirely numerical results, such a display is not
always adequate, since without labeling of any kind it is
easy to become confused about what a number means.

The HP-41C

In the HP-41C, the instruction set is at least the equal
of that in any other calculator and the potential memory
space is large (although it can never be large enough).
The most conspicuous distinguishing features, however,
have to do with communications and “human factors ”
(or, in other words, those things that aid in writing pro-
grams and in interpreting their results).

All three of the peripheral units now available serve to
get information into or out of the HP-41C; they are a
printer, a magnetic-card reader, and a wand for reading
bar codes. But perhaps the most significant innovation of
all is in the calculator itself: a liquid-crystal display that
can represent not only numerals but also the complete
uppercase alphabet and a few lowercase letters and other



The first personal

for under $200.

The Sinclair ZX80.
A complete computer—
only $199.95 pius $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It’s the Sinclair ZX80. The computer that
“Personal Computer World” gave 5 stars
for ‘excellent value.’

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con-
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man-
ual in your hand, you'll be running programs
in an hour. Within a week, you'll be writing
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventional computer
onto fewer, more powerful LSI chips—
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world’s first truly port-
able computer (6%2" x 8'2" x 1%2" and a mere
12 0z.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display.

Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.

The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there’s a chapter
of practice. So you learn by doing—not just
by reading. It makes learning easy, exciting
and enjoyable.

You'll also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes,
from games and home budgeting for just
$6.95, to Sinclair’s unique Computer Learning
Lab. And books, hardware options and
other accessories.

ZX80’s advanced design features.
Sinclair’s 4K integer BASIC has perfor-

mance features you'd expect only on much

larger and more expensive computers.

® Unique ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.

-

® Automatic
error detection.

A cursor identifies errors

immediately to prevent entering

programs with faults.

® Powerful text editing facilities.

® Also programmable in machine code.

® Excellent string handling capability—up
to 26 string variables of any length.

® Graphics, with 22 standard symbols.

® Built-in random number generator for
games and simulations.

Sinclair’s BASIC places no arbitrary re-
strictions on you—with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu-
ture. Options will include expansion of 1K
user memory to 16K, a plug-in 8K floating-
point BASIC chip, applications software,
and other peripherals.

Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of con-
sumer electronics worldwide.

To order by mail, use the coupon below.
But for fastest delivery, order by phone
and charge to your Master Charge or VISA.
The ZX80 is backed by a 30-day money-
back guarantee, a 90-day limited warranty
with a national service-by-mail facility, and
extended service contracts are available for
a minimal charge

computer
%

Price includes TV and cassette connectors,
AC adaptor, and 128-page manual.

All you need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up to the antenna
terminals of your TV, Also included is a connector for
a portable cassette recorder, if you choose to store
programs. (You use an ordinary blank cassette.)

The ZX80 is a family learning aid. Children 10 and
above will quickly understand the principles of
computing—and have fun learning.

Master Charge or VISA orders call:

(203) 265-9171. We'll refund the cost of your call.
Information: General and technical —(617)
367-1988, 367-1909, 367-1898, 367-2555.

Phones open Monday-Fnday from 8 AMto

8 PM EST.

Ell II lE'I Sinclair Research Ltd., 475 Main St.,
P.O. Box 3027, Wallingford, CT 06492

To Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492.

Please sendme
shipping. (Your ZX80 may be tax deductible.)

Name.

ZX80 personal computer(s) at $199.95* each (US dollars), plus $5

I enclose a check/money order payable to Sinclair Research Ltd. for§ B l

City _ ____State__

Occupation:

_Zip
Age:

|
|
I
I Address_
I
|

Intended use of ZX80: _

Have you ever used a computer? [J Yes [J No.

*For Conn. deliveries, add sales tax.

Do you own another personal computer? [ Yes [J No.

N
I
I
_—
I
————— ]



symbols. The letterforms are crude but perfectly legible;
what they bring to the calculator is literacy, and it makes
all the difference in man-machine relations.

The architecture of the HP-41C is not fundamentally
different from that of its predecessors in the Hewlett-
Packard line. There is a four-level stack of registers where
pending operands are generally held; other registers are
identified by a 2- or 3-digit address. The internal memory
consists of 63 registers, but this number can be increased
by plugging memory modules into the ports. Each
module adds 64 registers, so that a full complement of
four modules yields a total capacity of 319 registers; with
all the ports occupied, however, no peripheral devices
can be connected.

The memory available can be divided in any way
desired between data storage and program storage. When
allocated to data memory, a register holds a single
floating-point number (10-digit mantissa and 2-digit ex-
ponent). Program capacity is more difficult to measure
because instructions have varying space requirements.
Without extra memory and with a reasonable allowance
for data storage, the maximum for an unassisted HP-41C
usually falls between 150 and 200 program lines. By add-
ing three modules and keeping the same data space, the
program capacity is expanded to about 1200 lines.

An additional wider register is dedicated to alphabetic
operations. Up to 24 characters can be accumulated in the
alpha register, although only 12 at a time fit in the liquid-
crystal display; the extra characters scroll in to the left,
marquee-style. The alphabetic capability is not a mere
frill. The extent to which it is called upon in the everyday

REMOTE I/0

Control AND monitorremote devices
Real time clock/calendarincluded

® An ACcarrier communications I/0 interface for the APPLE II*
computer. Output communications operate up to 256 BSR System
X-10* control modules. Input communications come from the X-10
command console, and temperature and security input modules,
soon to be available from Intelligent Control Systems, Inc.
® Software routines are provided to handle the AC I/0, to set,
read, and display the real time clock, and a background schedule
control program. 4 selectable interrupt rates allow machine
language programs to run simultaneously with other programs.
® Real time clock provides sec, min, hour, date, day of week, mo,
and year. Rechargable battery runs clock when APPLE is off.
* Trademarks~APPLE II:Apple Computer Inc.,System X~10:BSR Ltd.
SEE YOUR APPLE DEALER FOR A DEMONSTRATION..,$185 sugg. retail

Intelligent Control Systems, Inc.
POBOX 14571eMPLS,MN 55414@(612)699-4342

120  January 1981 © BYTE Publications Inc Circle 71 on inquiry card.

operation of the calculator can be illustrated by consider-
ing one of the curious challenges of calculator design.

Mnemonic Functions

The problem is that most scientific calculators have
more instructions than they have keys; in the case of the
HP-41C, there are more than 130 instructions and only
thirty-five keys. A shift function doubles the number of
distinguishable key sequences, but that still leaves almost
half the instruction set without a home on the keyboard.
Rather than further increase the number of keys or the
number of shifted modes, Hewlett-Packard has adopted a
solution familiar in larger systems: all instructions,
whether or not they appear on the keyboard, can be ex-
ecuted by spelling out their mnemonic in the display.
Programs resident in memory and instructions associated
with peripheral devices can be executed in the same way.

Execution of a mnemonic label has the significant ad-
vantage of eliminating all dependence of the instruction
set on the layout of the keyboard. It also has certain
potential drawbacks that the designers of the HP-41C
have gone to some lengths to remedy, largely by ex-
ploiting the alphabetic display. For example, if the spell-
ing of a mnemonic is forgotten, a complete listing of the
instruction set can be called up by the CATALOG func-
tion.

Another objection is that repeatedly spelling out a
function can be tiresome on a keyboard smaller than the
human hand. This burden has been relieved by the
radical strategy of allowing all the keys to be redefined by
the user. Any instruction (with the exception of a few
program-editing pseudoinstructions) and any program
can be assigned to any key.

The fluid indeterminacy of the keyboard leads to a fur-
ther possible complaint: the user may lose track of what
function has been assigned to a particular key. Two
devices come to the aid of the forgetful. A keyboard
overlay slides into place to relabel the keys according to
the chosen assignments; if several programs require dif-
ferent key assignments, a separate overlay can be made
up for each one. The second aid is more elegant: the cur-
rent function of any key can be verified merely by press-
ing the key and holding it down a moment. The
mnemonic of the function appears in the display. If the
key is released, the function is executed; otherwise, the
word “null” appears and the command is canceled.

[A third aid to the use of the HP-41C keyboard is the
selection of the user/standard mode. The key redefini-
tions are valid only when the calculator is in the user
mode. To use a key that has been redefined for its
original function, the user has only to press the USER key
to toggle the calculator back to its standard mode. In the
standard mode, the HP-41C behaves as it would before
any keys were assigned, thus giving the user the best of

both worlds. . . . GW]

Further Features for the Programmer

The versatility of the liquid-crystal display is exploited
in several other ways to make the HP-41C friendly and
fool-resistant. A row of indicators below the main
display provides various indications of mode and status.
Error messages can be reasonablyv explicit: an attempt to
divide by O elicits “data error,” and a number greater
than 10 is flagged as “out of range.” When a conditional
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NEW DISK SYSTEM
POLISHES APPLE

Micro-Sci's new disk drive famﬂy‘ .35..2;1002 with up to 20K increase

really makes your Apple shine.

Both the A-40 and A-70 offer
extra performance plus the ability
to read existing diskettes written
on Apple Disk Il systems.

And a jumper selectable boot
prom for 13 and 16 sector interger
Basic or 8 sector Pascal comes
standard.

The Model A-40 actually costs
alot less than Apple Disk II drives.
Yet it provides 40 tracks instead of

in capacity. Maybe an extra 20K fsn't
anything to write home about, but
the speed sure is—5 ms track to
track vs. Apple’s 15 ms.

The Model A-70, on the other
hand, features twice the tracks and
capacity of the Apple Disk II, but
it costs only a few doflars more.

The secret of outstanding per-
formance and reliability is a state=
of-the-art design incorporating a
band positioner, instead of a plastic

MICRO-SCI

st pitant

mproved media
centering system.
SPECIAL DISCOUNT.

One A-40 plus controller is priced
at only $495 and the second drive
is just $395. You can save
up to $200 per system over Apple IT
drive prices.

And you can save even more if
you act now. Contact us today for
a special $50 introductory discount
on your Micro-Sci A-40 or A-70

system order.

1405 E. CHAPMAN AVENUE . SUITE E - ORANGE, CALIFORNIA 92666 - 714/997-9260

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC.

Apple and Apple I are registered trademarks of APPLE COMPUTERS INC., SAN JOSE, CALIFORNIA




test, such as “X = 07", is executed from the keyboard,
the display answers the question “yes” or “no.”

Alphabetic text can also have a valuable role within a
program. How it is employed is largely up to the pro-
grammer, but two obvious uses are prompting for inputs
and labeling outputs.

Even with the best of keyboard technologies, entering a
long program is inevitably tedious. A feature of the HP-
41C that helps in avoiding needless repetition of effort is
a continuous memory, which maintains all data and pro-
grams even when the calculator is turned off. Key
assignments, the settings of flags, and other status infor-
mation (such as the angular mode) are also preserved. A
program that is run frequently can be kept in the
calculator. Memory resources are finite, however, and on
occasion a program must be cleared to make room for
another and later reloaded. It is for such purposes that
the magnetic-card reader and the bar-code reader are in-
tended.

Using Cards

The magnetic-card reader, which occupies one port, is
a small unit that clips onto the top of the calculator and
can be left in place. The cards are the standard 1 by
7 cm magnetic strips (slightly smaller than a stick of
chewing gum) that are also employed by the HP-67 and
HP-97 and by some Texas Instruments calculators. They
are inserted in a slot at the side of the reader and pulled
through by a motor for retrieval on the other side. Each
card has two tracks and each track holds the contents of
16 registers, which can be either data or programs. A
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long program requires several cards, and a routine that
saves the state of the entire machine sometimes calls for a
whole deck of them.

Cues provided by the calculator make operations with
the cards almost mindless. When writing a program onto
cards, a message in the display indicates how many
tracks will be needed; when reading a program, the same
message gives the lowest-numbered track that has yet to
be read. The cards can be inserted in any sequence, and
the information is sorted out internally. A defective card
or an unsuccessful pass through the slot generates an ap-
propriate error message.

Cards can be both written and read at the command of
a running program. For example, a data card might be re-
quested during an initialization routine, and new values
might be written onto the card at the end of a calculation.
Or one of several possible subroutines might be appended
to a running program once the program had determined
which subroutine was needed. Unfortunately, all these
procedures still require human intervention for the actual
insertion of the card. Thus, the user must attend the
machine and feed it by spoonfuls on demand.

An amusing feature of the card reader is its ability to
create “private” program cards. When such a card is read
back into the calculator, the program appears in the
catalog and becomes available for execution, but it can-
not be examined, modified, or copied onto another card.
Any attempt to do so is blocked by the imperious
message “private.” The security measures seem to be ef-
fective (although I have not worked seriously at
penetrating them); how often they will be needed is
another question. In the realm of very-small-scale
systems, the major worry is theft of hardware, not soft-
ware.

Software Compatibility

The introduction of a new model computer often raises
questions of software compatibility. In this case,
Hewlett-Packard has made the new machine compatible
with the old software by including a translator routine in
the card reader. Magnetic cards written on the HP-67 or
HP-97 can be entered into the HP-41C and, with no in-

I tervention by the user, will be converted into HP-41C

programs. Thus, the machine has access to the large body
of software written for the earlier calculators, including
more than 3000 programs in a users’ library administered
by Hewlett-Packard.

An incidental benefit is the addition of more than a
dozen instructions peculiar to the HP-67 and HP-97 that
become available on the HP-41C whenever the card
reader is plugged in, even though most of those instruc-
tions have nothing directly to do with card operations.
For example, there is a block-memory swap that comes in
handy occasionally.

Bar-Code Wand

One drawback of magneticcard recording is the cost
of the medium: roughly fifty cents a card, plus the con-
siderable expense of the card reader itself. There is also
the delicacy of the iron-oxide surface, which necessitates
careful storage and the maintenance of duplicate copies
for backup. A second input device for the HP-41C, the
bar-code reader, relies on the most inexpensive of all
known storage media, ink on paper. The reader is a
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INTERFACE PRODUCTS FOR THE 80’s

Multiport Serial Card

® Two or Four RS-232 serial ports with full handshaking.

® independent baud rate generator for each port, with 16
software selectable rates from 50 to 19200 baud.

® Handshake lines include hardware start/stop control for
each port to interface with serial printers without additional
software.

® Each port can be configured as a “data set”, for direct
connection to a terminal, or a “data terminal”, for direct
connection to a modem.

® 8-level vectored interrupt controller handles receive and
transmit interrupt requests from each port.

® |nterrupt controller may be slaved to our CPU Support Card
for fully vectored operation or it may be used in the “polled
mode"” while retaining the interrupt masking and prioritiza-
tion features.

CPU Support Card

® RS-232 serial port with full handshaking. Software-
controlled baud rate generator allows almost any conceiva-
ble data rate.

® Socket for 2716 or 2732 EPROM. The EPROM can drive
PHANTOM to allow a memory board to overlap, and it can
be disabled with an output command.

® g-bit parallel input and output ports, each latched and with
full handshaking.

® Vactored interruptcontroller. Provides 15 levels of vectored
interrupts, expandable to 64 through “slave” controllers on
other cards (such as our Muitiport Serial). Includes
complete interrupts support for 8080, 8085, Z80, and 8086
microprocessors.

® Two general-purpose timer/counters, Each is 16 bits wide.
One may be combined with the time-of-day clock to count
days.

From Seattle Computer, the System Design Experts

While each of these cards is a great individual
performer, together they form an unequalled interrupt
system. Up to seven Serial cards may have their on-
board interrupt controllers slaved to the master control-
ler on the Support Card for a maximum of 64 different
interrupt sources. Only SCP provides this kind of

® Both of these cards are IEEE 696 (S-100) compatible. They
have DIP switches for I/O port address and all options are
set with switches or easy-to-use pin shunts.

Price: 2-port, $250; 4-port, $350. Manual only, $3. Cables
$15 each in 14, 18, or 28 inch lengths.
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® Time-of-day clock. Time of day is kept in 24-hour format to
0.01 second. Power to run the clock may be provided from
an external source, such as a battery, to keep the clock
running when the computer is off. If time of day is not
needed, the clock may be used as two general-purpose 16-
bit timers.

Price: Card, $370. Manual only, $4. Cables, one 28" cable
provided. Additional cables, see above. 2716 EPROM
(single supply), $15 each or $13 in 10s.

expandability required for the multi-user systems of the
80's.

To help you tap the power of this system, each CPU
support card includes source code on diskette of a
complete, fully interrupt-driven I/O system for MP/M.
(MP/M is a trademark of Digital Research Corporation.)

These products may be purchased from your focal computer store.
Products are guaranteed one year — both parts and labor. Factory orders
shipped prepaid in US and Canada. Forelgn purchases must be prepaidin
US funds. Also add $10 per board for overseas air shipment.

Seattie Computer Products, Inc.

1114 Industry Drive, Seattle, WA. 98188
(206) 575-1830



hand-held wand similar to a general-purpose one in-
troduced some months ago (the Hewlett-Packard
HEDS-3000), but it has an interface and a plug specifical-
ly adapted to the HP-41C.

With programs encoded and printed by Hewlett-
Packard, the wand works extremely well. A line of code
can be scanned in either direction, although multiple lines
must be read in sequence. The calculator display prompts
for the lowest-numbered line not yet read. Even more
helpful is audible confirmation. After each successful
pass, the calculator emits a high-pitched beep; a failure
results in a lower-pitched tone. The speed and orientation
of the wand are not critical, and with practice the success
rate becomes quite high.

The wand can also do a few things besides the
straightforward loading of programs. Individual instruc-
tions can be executed from a “paper keyboard” (which is
a table of bar codes, each of which is a single HP-41C in-
struction); data can be entered directly into designated
storage registers; subroutines can be appended and pro-
grams merged. One wand function, instead of translating
the scanned bar code into HP-41C operation codes,
displays the actual binary value represented by the bars.

Printed machine-readable code is an ideal medium for
the mass distribution of programs, and Hewlett-Packard
will reportedly make all its software for the HP-41C
available in this form. Programs from the users’ library
will also be offered in bar code, presumably at a lower
price than programs on magnetic cards. For frequent
users of such prepared software, bar code seems to be the
medium of choice.

The situation is somewhat different, however, for
those whose main interest is in writing their own pro-
grams rather than in running other people's. The trouble
is that bar code, for now, remains largely a one-way
channel of communication.

It is possible to assemble by hand a bar-code represen-
tation of a program. The basic materials are adhesive
labels, each bearing the code for a single instruction or a
single numeric or alphabetic character. [The “paper
keyboard” can also be photocopied, with a program be-
ing created by cutting and pasting photocopied bar-code
keystrokes. . . . GW] A long program, however, would
require several hundred labels; moreover, they must be
scanned as a series of many short strokes. The ability to
reproduce the program by photocopying might
sometimes compensate for this inconvenience, although
the wand owner’s manual warns that such copies may not
always give acceptable results. (Three copying machines I
tried all produced readable images, although the error
rate was somewhat higher than with originals.)

For those who have access to a computer system that
includes a daisy-wheel printer or a plotter, Hewlett-
Packard will supply programs in BASIC or FORTRAN
that will generate bar code in the HP-41C format. A far
more appealing method would be to produce the bar code
on the printer in the HP-41C system; if that could be
done, the wand might entirely displace the magnetic-card
reader. The HP-41C printer can readily be made to
generate patterns that superficially resemble bar codes. In
several weeks of experimenting, however, I have been
unable to persuade the wand to recognize those patterns

®® Micros aren't just for games anymore...
AARDVARK gets down to brass TAX. 99

AARDVARK SOFTWARE takes home com-
puter use one practical step further with “Per-
sonal Tax,” a federal income tax program
designed specifically for home use.

“Personal Tax” was developed by CPA’s
and computer professionals. It will calculate
Federal Forms 1040 and 4726, as well as sched-
ulesA,B,Gand TC. The program features mul-
tiple entries for a variety of inputs (e.g. wages,
dividends and charitable contributions). Anin-
dexed instruction manual and easy-to-follow
input forms are included.

“Personal Tax® computes quickly and
accurately, then displays or prints the totals
automatically (using a standard printer inter-

face). You simply copy the totals onto your IRS
forms.

This spring, use your microcomputer to
simplify your taxes and file with confidence!
You won't have to spend half of your refund
either. The “Personal Tax” program is very
affordable at only $75.

“Personal Tax” will run on: Apple I1,TRS-80
Models | and Il, and OSI. Additionally, under
CP/M, the program will run on Vector Graphics,
North Star and Cromemco.

Minimum machine require