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OFTEN FIRST - ALWAYS THE BEST

When we introduced the 'S’ system last year we knew that we were ahead of the industry.

We didn’t realize just how far.

WE KNEW THE NEEDS—

When we began designing the S/09 computer, we
knew that the normal eight-bit microprocessor sys-
tem was not adequate for any but the smallest,
single user business applications. What was worse
there was little that could be done to expand the
capabilities of the system if the customer needed
it. There is nothing much worse to a business
customer than a '‘dead end’’ system.

MEMORY IS THE KEY—

Obviously a business system should be able to
operate with multiple terminals if needed. [t
should also be able to do a variety of jobs; not just
data processing, but also word processing and com-
puter aided instruction. With a system limited to
64K bytes of memory addresses such a system is
just not practical. The amount of user memory
available to each terminal is too small for useful
work.

HOW DO YOU GET IT—

The common solution to this problem is called
bank switching. This process is similar to a selector
switch that turns on the bank of memory that you
want to work with. This, however, has a few pro-
blems. It is inefficient, therefore expensive, plus
being slow. [t is also extremely clumsy when data
must be exchanged between two different pro-
grams. Besides with all this you still cannot use
more than 64K of memory for any one program.
So what is the alternative?

DO IT RIGHT-

The alternative is an address bus with more than
the normal 16 bits found on eight-bit microproces-
sors. By using 20 address bits you can, for instance,
address up to a million memory locations directly.

This way you have access to any part of memory at
any time without any intermediate processes. Pro-
gram interaction is now no problem at all.

SOFTWARE MUST MATCH-

So far we have a computer system with a large
memory capacity and the ability to operate with
many terminals, but this is not enough. You need
an operating system just as sophisticated as the
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hardware to complete the job. It must be a multi-
tasking (therefore multiuser} operating system and
it must be fast if it is to be useful with multiter-
minal systems. UniF LEX® fills these requirements
and more. It also has multiple directories, log-in
and password features. UniFLEX® was patterned
after UNIXT™™. which is one of the most highly re-
garded operating systems around.

PERIPHERALS TOO-

To complete the system we offer our smart ter-
minals, and a variety of disk systems. We have
everthing from a 390K byte floppy to a 40 Meg/
byte Winchester drive. All peripherals are compa-
tible and so you can start with a small single
terminal system and upgrade if necessary to a fully
expanded system—16 terminals, 768 bytes of RAM
memory and 96 Meg/bytes of disk storage.

GET THE WHOLE STORY-—

If you are planning to install, or sell business
systems you should get our information package
on the most versatile and cost effective system on
the market, the S/09. You can get a 128K system
(less printer) for a little over $5,000.00.

*UUNIX is a Trademark of Bell Laboratories.

SYSTEM SOFTWARE

Languages Operating Systems
Assembler FLEX™
BASIC UniFLEX
FORTRAN
Pascal
PILOT

Word Processing
Word Processing Editor

Data Processing Text Processor

General Ledger
Accounts Receivable
Accounts Payable

Payroll Utilities

Jobcost Debug Package
Inventory Sort-Merge
Mail List Diagnostics

*Supplied with over 40 ulilities

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216

(512) 344-0241
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Management Information Display

Ultrasonic heart sector scan

W2 foerticell o 736 Ingeisuate

High-resotution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’'s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

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

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

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

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

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

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

*U.3. 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.

Z-2H

g gsrom._

B Crememce

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

DISPLAY MEMORY

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

CONTACT YOUR REP NOW

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

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

Cromemico

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

Tomorrow's computers today
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| Here’s the state of the art
in low-cost hard-disk computers

11 MEGABYTES
OF
FAST HARD-DISK STORAGE
Yes, the Cromemco Model Z-2H
is in a class by itself in the computer
field.
These Z-2H features tell you why:
e 11 megabytes of hard-disk
storage
o 64 kilobytes of fast RAM
® Two dual-sided floppy disk
drives
@ Z-80A type processor
® Fast 4 MHz operation—150
nanosecond access time
o Fast hard-disk transfer rate of
5.6 megabits/second
® Low cost
And that’s not all you get. Not
nearly.

BROAD
SOFTWARE SUPPORT

You also get Cromemco software
support—the broadest software sup-

port in the microcomputer field. Soft-
ware that Cromemco is known for.
Like this:

Structured BASIC

FORTRAN IV

RATFOR (RATional FORtran)
COBOL

Z-80 Macro Assembler

Word Processing System

Data Base Management

And more all the time.

FIELD PROVEN
The Z-2H is clearly in a class by it-
self. We introduced it last summer.
it's field proven. It’s reliable.
And it’s rugged. Housed in a sturdy,
all-metal cabinet.

EASILY EXPANDABLE
As always with Cromemco, you get
expandability. The fast 64K RAM in
this Model Z-2H can be expanded to
512 kilobytes. That amount of RAM
combined with 11 megabytes of hard-
disk storage gives you enormous

i N 796 r p o r a t & d

computer power—the equal or even
beyond what much larger computers
sometimes offer.

What's more, this computer gives
you a 12-slot card cage. That's to plug
in your special circuits as well as
additional RAM and interface cards.

This expandability is supported by
still more Cromemco value — the
Z-2H's heavy-duty power supply that
gives you 30A at 8V and 15A at =18V
to support plug-ins.

LOW COST — SEE IT NOW

The Z-2H is real. 1t's been in the
field for many months. It's proven
itself.

You should see the Z-2H now. Con-
tact a Cromemco representative and
arrange for a demo. Learn that Cro-
memco is a survey-winner for reli-
ability.

And learn that the Z-2H is under
$10K.

In the long run it always pays to
get the best.

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

Tomorrow's computers today
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62 AN 8088 PROCESSOR FOR THE S-100 BUS, Part 2
by Thomas Woodward Cantrell

The second part of this article describes techniques for interfacing to the S-100 bus.

96 SORTING WITH BINARY TREES by Bill Walker

This data-storage structure makes it easy to insert or delete items in the file.

196 FLOPTRAN-IV: A TINY COMPILER by Mark Zimmermann
Commodore PET’s BASIC interpreter is a handy foundation for a tiny compiler.

232 SYMBOLIC MATH USING BASIC by David R Stoutemyer

Here’s an introduction to symbolic computer mathematics.

282 THE 6502 GETS MICROPROGRAMMABLE INSTRUCTIONS

by Dennette A Harrod

A simple circuit and some clever programming make enhancing this processor’s instruction
set possible. ’

286 VECTOR GRAPHICS FOR RASTER DISPLAYS by John Beetem
When plotting a line on a raster display, there is more logic involved thart moving from
point A to point B.

Background

24 MAKE LIQUID-CRYSTAL DISPLAYS WORK FOR YOU by Steve Ciarcia

With appropriate interfaces, these displays are suitable for many applications.

114 AN INFORMATION-RETRIEVAL SYSTEM by Robert W Elmore and
Krishna K Agarwal

This system is capable of maintaining a file of related records and printing a selective list
based on given criteria.

154 ADD MACRO EXPANSION TO YOUR MICROCOMPUTER, Part 1
by David C Brown

A macro assembler is often a valuable tool when developing large assembly-language pro-
grams.

266 MACHINE PROBLEM SOLVING, Part 2: Directed Search Using

Cry%tarithmetic by Peter Frey
The best problem-solving programs often apply a combination of human and computer

methods.

274 THE FORTH STANDARDS TEAM by William Ragsdale
Using a standard dialect of the FORTH language keeps costs down in the long run.

Nucleus
6 Editorial: Who Reads BYTE? 306 Ask BYTE
16, 294 Letters 325 BYTE's Bits
42 Product Review 328 Software Received
50 Desk Top Wonders 329 Clubs and Newsletters
90 Education Forum 330 Books Received
172 Product Description 334 Event Queue
182 Technical Forum 338 What's New?
186 BYTELINES 348 Tom Sloan Cartoon
192 Languages Forum 398 Unclassified Ads
273, 314, 332 Book Reviews 399 BOMB, BOMB Results
278 Programming Quickies 400 Reader Service

302, 332 BYTE's Bugs

October 1980 © BYTE Publications Inc 3



Publishers

Virginia Londoner,
Gordon R Williamson
Associate Publisher
John E Hayes
Assistant

Cheryl A Hurd

Founding Editor
Carl T Helmers Jr

Editor-in-Chief

Christopher P Morgan

Editors

Richard S Shuford, Gregg Williams,
Curtis P Feigel, Harold Nelson
Stan Miastkowski

Cor:sulting Editor

Mark Dahmke

Book Editor

Bruce A Roberts

Chief Copy Editor

David William Hayward

Copy Editors

Faith Hanson, Warren Wllliamson,
Robin M Moss, Anthony J Lockwood
Asslstant to the Edltors

Faith Ferry

Asslstants

Debe Wheeler, Karen A Cilley
New Products Editor

Clubs, Newsletters

Charles Freiberg

Drafting

Jon Swanson

Production Director

Nancy Estle

Assistant Production Director
Christine Dixon
Production/Advertising Coordinator
Wai Chiu Li

Production Art

Holly Carmen LaBossiere,
Deborah Porter ‘

Chief Typographer

Sherry McCarthy

Typographers

Debi Fredericks, Donna Sweeney

Advertising Director

Thomas Harvey

Assistants

Ruth M Walsh, Ms. Marion Gagnon
Barbara J Greene, Janet Ames

Speclal Projects Coordinator
Jill E Callihan

Marketing Coordinator
Laura A Hanson

Circulatlon Manager

Gregory Spitzfaden

Asslstants

Agnes E Perry, Melanie Bertoni,
Barbara Varnum, Louise Menegus,
Andrew Jackson

Dealer Sales

Thomas Yanni

Controller

Daniel Rodrigues

Asgsistant

Mary E Fluhr

Accounts Receivable Specialist
Karen Burgess

Accounts Receivable Assistant
Jeanne Ciiley

Receptionist

Jacqueline Earnshaw

Traffic Department

Mark Sandagata, Rob Hannings

IN THIS ISSUE

Our main topic this month is Software — a perennial favorite
among BYTE readers. This month’s cover painting by Robert
Tinney illustrates the colorful road that programmers often travel
in search of bug-free code. !

The software articles include: a tiny compiler that handles
floating-point operations; machine problem-solving using crypt-
arithmetic; sorting with binary trees; a macro assembler for your
computer; adding to the 6502’'s instruction set; an easy-to-use infor-
mation retrieval system; and symbolic math using BASIC.

Also this month: Steve Ciarcia’s explanation of how to use
liquid-crystal displays; a description of some vector graphics for
raster-scan displays; a follow-up on FORTH; and the second part
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RS-170 com-
posite or direct
drive output

Local or
external sync
generation

4 or 5 Mhz
Z80 micro-
processor

60 hertz real-
time clock

8 level
interrupt tie-in

[EEE 5100 bus
compatible

Screenware™ Pak I

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

SCION Corporation
8455-D Tyco Road
Vienna, Va. 22180

(703) 827-0888
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MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER

by
SCION

CORPORATION

Light pen
interface

Time multi-
plexed refresh

4K resident
Screenware™
Pak [ operating
system

32K RAM
isolated from
host address
space

iEppwagso ned High speed
communica-
tions over
parallel bus
ports

Host Resident Terminal Software

An interface software package that coordi-
nates input/output from the MicroAngelo™
graphics board, the MicroAngelo™ keyboard,
and your computer. The result is a flexible,
yet sophisticated graphics terminal.

European Distributor:
Micro Diversions UK Ltd.
17/19 Mesnes Street
Wigan, England WN1 1QP
09-423 4311
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Hirea
fast
thinker.

5 MHz CPU Card

H Intel 8085A-2 microprocessor ll Hardware
floating point M Performs calculations six times
faster than other CPUs Ml On-board monitor in
PROM B 1K RAM scratch pad B Keyboard or
RS232C terminal Bl Variable clock frequency

PRICE—$850
(California residents add 6% sales tax)

Call or write Artec for detatils.
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ARTEC ELECTRONICS, INC.

605 Old County Rd., San Carlos, CA 94070
Telephone (415) 592-2740
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Who Reads BYTE?

by Carl Helmers

In this month'’s editorial we will summarize some of the key results of a re-
cent BYTE reader survey, performed by the McGraw-Hill Research group. A
six-page questionaire was mailed to 2000 BYTE subscribers earlier this year.
The subscribers were selected from our mailing list on an every-nth-name
basis. Of the 2000 questionaires mailed, 1445 were completed and returned
within the six-week deadline. The 73.5% response to this survey request was
exceptional. Such a large response to a detailed six-page form by itself in-
dicates the enthusiasm and interest of our typical reader.

A major objective of the survey was to analyze the reading habits of our
readers; a second objective was to obtain hard information about the profes-
sional orientation of our readers; and a third was to determine demographic
data.

Dear to our editorial convictions, our survey contained a major section on
programming languages. Next, we wanted to characterize the impact of
microcomputing on the reader’s personal life. Some miscellaneous information
about present and future computing-equipment ownership completed the
survey design. The form of the survey followed that of the two previous
surveys we have done. The layout of the questionaire was designed and ex-
ecuted by Nancy Estle and her associates in the BYTE production department.
In this editorial, we can cover only some selected results from the survey. The
complete computer-tabulated results take much more room than the space
available in a single issue of BYTE.

We found that the typical BYTE reader is a professional who uses a com-
puter as part of his or her job. Of the entire sample, 85% use computers in
their everyday work.

One question we asked was “"What is your principal occupation?” Almost
40% of the readers responded that they were engineers or scientists. Program-
mers or analysts (in the traditional data-processing sense of the terms) com-
prised 18% of the response. Some 13% classified themselves as owners or
managers of a business. Table 1a shows the seven categories on the ques-
tionaire and their percentages.

As an alternative approach to the same truth, we asked respondents to list
their exact job title. The survey’s analysis classified responses to the question
in several categories. Table 1b shows the catagories that received 1% or more
in ratings.

As in the two previous surveys, the results showed a highly educated reader.
In this year’s survey, 10% indicated completion of a PhD (7%) or other ad-
vanced professional degree (3%), 18% have master’s degrees, 19% have had
some graduate school, and 21% indicated completion of a four-year college
degree. This gives a total of 68% of BYTE readers who have completed a
bachelor’s degree or higher. If we extend the categories to “some college”
(17%) and “associate’s degree” (8 %), we find that 93% of BYTE's readers have
achieved some educational accomplishments beyond high school.

Consistent with this educational background and professional orientation,
the typical BYTE reader is fairly well-paid for the work he does. In this year’s
survey, we found an average personal income of about $29,000 and an average
household income of about $36,000. If this is the average, we should expect
that a fair amount of discretionary money is available for personal computing
and other trappings of the modern middle-class life. And so it is.

Essentially all (98%) of BYTE readers have high-fidelity audio equipment
averaging $619.33 in cost. Having such equipment, 99% of our readers in-
dicated that they purchase an average of 9.13 records or tapes during a year's



“For reliable data storage,
you can’t beat Shugart’s

Miniflopp

“I sell systems my customers can depend
on. Thats why most of the personal and
small business computer systems sold here
feature Minifloppy disk drives. I know
from experience I can rely on the
Minifloppy””

Since 1976 Shugarts Minifloppy has
been used by more small computer system
manufacturers than any other drive. In
fact, more than half-a-million Minifloppys

TM-—Minitloppy is a trademark of Shugart Associates.

99 ™ Raymond Schlitzer, Owner—

. Computertand, San Francisco

have been installed. The Minifloppy looks
small—but it stores a lot of data. 250
kilobytes on one side, or up to 500 kilo-
bytes in the double-sided model. That’s
about 50 pages of printed information on a
single-sided Minidiskette, and twice that
on the double-sided version. You'll have
plenty of storage capacity for your pro-
grams, letters, forms, or ledger entries.
And you find your data fast, too, because
the Minifloppy is a random access device

that eliminates the need to search for your
data serially as you must with a tape
cassette unit.

No matter what problem you'’re
solving with your computer system, you
can rely on Shugart’s Minifloppy for data
storage. 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
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Occupation Percent
Programmer/Analyst 18
Engineer/Scientist 39.5
Business Owner/Manager 13
Educator 4.5
Student 8
Professional (law, medicine, accounting, etc) 5.5
Other 115
Table 1a: “What is your principal occupation? (check one)

—

Title Percent

Engineer 20
Manager or Director 17
Engineering Technician 11
Executive or Official 10
Programmer

Protessional (Lawyers, Doctors, etc)
Teacher, Professor, or Educator
Systems Analyst

Student

Scientist

Consultant

Financial

All other titles

None or Unemployed

(S ]

-
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Table 1b: Classifications of job titles. This table shows how
McGraw-Hill Research classified open-ended responses to
the question “What is your exact title?” as found in the 1980
BYTE Reader Survey. The table shows only those classifica-
tions which had 1% response or more, Percentages are
rounded to the nearest half percent.

time. Many BYTE readers have spent significant sums on
photographic equipment; 48% of those surveyed spent
between $201 and $1000 on cameras and related equip-
ment. But only 12% of BYTE readers as of this survey in-
dicate possession of a videotape recorder.

Fortunately for the quality of air at conventions and
other meetings where BYTE readers are likely to be seen,
78% of our readers are nonsmokers. One quarter of our
readers never drink wine, and 38% drink wine only occa-
sionally (1 to 4 times per month; the average BYTE reader
drinks wine 4.65 times per month). We did not ask a
complementary question regarding personal tastes which
is suggested by these low figures for smoking and drink-
ing: “How many hours a day do you spend doing intense
exercise activities (walking, bicycling, jogging, playing
tennis or racquetball, swimming, calisthenics, etc)?” We
suspect that the responses would be fairly high to this
category of question.

Continuing with demographic data, we learned that
our typical BYTE reader is 35 years of age, male, and
head of a household with four members. Overall, 98% of
the readers sampled were male. Some 79% of the readers
indicated that they were the head of a household. In
response to the “marital status” question, 62% indicated
that they were married, 31% indicated they were still
single, 5% indicated that they were divorced or
separated. The question “How many people are there in
your household?” found 3.95 as the mean response.
Some 52.1% of the readers sampled indicated that there
were 3 or more members of their household. One can
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PASCAL/Z™ Q.E.D.

Ithaca Intersystems PASCAL/Z is the most powerful CP/M™
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-80 are trademarks of Oigital Research Corp. and Zilog, Inc. respectively.
PASCAL/Z and InterSystems are trademarks of Ithaca Intersystems Inc.

UonferNyySienms®

lthaca Intersystems Inc.

Micros for bigger ideas.



Outside of the garden
you need a computer that can grow.

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.

Intersystems Series Il 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.

Soif 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 1s a trademark of Zilog. Inc.
PASCAL/Z. MPU 8000 and InterSystems are trademarks. of Ithaca Intersystems In

nnferysysienms™

Ithaca Intersystems inc.

Micros for bigger ideas.




Cost of System Percentage thus draw the conclusion that most of BYTE's readers are
family-oriented.
52330122’} 388° 13:; One of the most frequently asked questions we hear is
$1100 to $2000 17.9 “How many people have personal computers?” In terms
gg]gg {g giggg 151,:; of the BYTE survey'’s results, the percentage is 71%. The
$4100 to $5000 8.2 mean system price is $7415, based on the 792 respondents
25135(1)8 :o §1§°° g-g who gave a cost figure in response to the question “What
0ver$1%000000 10,0 is the approximate cost of your system?” From this mean
price, ignoring any deviation in the distribution, we can
Table 2: Distribution of approximate cost of personal- extrapolate the economic effects of the approximately
computer. systems. The approximate costs of personal- 160,000 BYTE readers to the ballpark figure of $842
computer systems owned by BYTE readers were classified in- million over the time period in which this equipment was
to 9 bins. In each bin, we show a percentage response of the being acquired. Seven-eighths of a billion dollars is no
total nur'nber of those readers who stated a cost of their small amount.
systems in the survey.

—

Frequent  Occaslonal Intended 1980 Literacy 1978 Literacy
( (O) () F+0O+1 F+O+I Change
BASIC 47 25 145 86.5 86 + 5
Assembly Language 33 26 13 72 76 - 4
FORTRAN 21 39 12 72 79 -7
Machine Object Code 18.5 34 13.5 66 74 - 8
Pascal 6.5 6 28 40.5 14 +26.5
COBOL 8 16 1 35 36 -1
PUI 5 12 10 27 31 - 4
APL 2 9 1 22 30 - 8
ALGOL 15 9 9 19.5 23 - 35
C 3 2 7 12 NA NA
PUM 2 2.5 6.5 11 11 0
FORTH 1.5 1.5 7 10 4 + 6
LISP 5 2 1.5 4 NA NA
RPG 1 2 1 4 NA NA
SNOBOL 5 2.5 5 3.5 NA NA
Table 3: Ranking of language literacy. The first three columns contain raw data expressed as a percentage of the total number of
returned survey forms in the 1980 survey. Defining literacy in a computer language as "knowing enough about it to use it” or “a
desire to use it,” we formed the fourth column as a sum of responses to frequent use, occasional use, or intended use. This gives a
ranking of the various language options available for small computer users. The most significant change relative to the earlier
(1978 survey) data is the movement of Pascal into fifth place in the ranking from its previous ninth-place ranking in our 1978
survey. The questions in both surveys were identical except that in the later one we added several languages to the list. Thus “NA"
in the 1978 column indicates a language which was not mentioned explicitly in the earlier survey; no entry is shown in the change
column for these languages.

Rank CATEGORY Mean
1. Applications to Every Day Life 6.42 Table 2 shows the distribution of costs. Note that ap-
g: %?g“ :’ttgf’ g%rgrrgrl'n?;mgchamcs g:ga proximately 43% of those who specified an approximate
4. Applications to Engineering 6.05 cost of their personal systems indicated $3100 or more
g- H:)% Q&g{ dHAaL?:/r:ar‘%é)nesign g.elg had been spent. The average amount spent was computed
7. Personal Data Base Design and Implementation 5.73 using the raw data for this question, prior to creation of
8. Applications to Personal gusiness 5.72 this table. It is thus clear that the deviation between the

18' a’r‘;ggt"e':‘ ;&g;’g‘;:fgsri‘"g g:gg average and :the median is caused by a few expensive

11. Graphics Software Design 5.52 machines in the last, open-ended category of “over

12. Computer Communications Networks 5.39 $15,000.”

13. Logical (Thinking) Games

A result of the high average cost of the present-day
personal-computer system is that such systems are
becoming more and more elaborate. No longer do we see
as much use of a bare machine, without peripherals or
mass storage. The typical $7415 machine can and does
support a significant amount of computing power.
Nowhere is this more evident than in our continuing
survey of that crucial part of computing, computer
language literacy. Table 3 summarizes the respondents’
use of various languages. As in previous versions of the

14. Educational Uses

16. Voice Recognition

16. Experimentation with Designs

17. Design of Information Structures
18. Simulations

19. Voice Synthesis

20. Applications to Physical Sciences

S b abboion;
Npmooo=in
OHNORGO”

Table 4: Rankings of interest areas. A list of 38 categories
was presented as part of the survey. Respondents were asked
to give a personal preference ranking from 0 (no interest) to
10 (highest interest). The data from this question was tallied

and the mean ratings for each computed. This list shows the SUnVEYZ each la.nguage was associated with a mutually ex-
top 20 categories ranked by this mean. The lowest ranking of c!uswe set of five states of language use: frequent,“occal-
the 38 categories shown in the question was 2.24. sional, intended, no knowledge, and the catch-all “don’t

know or no answer.” The interesting point to make here
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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: Does 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 AIO?

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 AlO 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 | interface 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.

The AlO is just one of several boards
for the Apple that SSM will be introducing
over the next year. We are also

receptive to developing products to
o ‘ll meet special OEM requirements.
- e So please contact us if you have
2190 paragon _“)"rn-‘a 95131 a need and there is nothing available
San Jose, Calito to meet it.

..7

- W,

“’m”

SSM Microcomputer Products
2190 Paragon Drive

San Jose, California 95131
(408) 946-7400






ng and the Apple.

If you could talk to Orville Wright, he'd
tell you the problems he faced as a turn-
of-the-century engineer. You could tell him
all about the technological solutions
available to today’s engineer and scientist. ..
particularly a 20th century phenomenon
that tests assumptions and defines models
before a project gets off the ground.

The Apple personal computer.

100 companies also supply peripherals for
Apple because Apple is the most popular
personal computer with the least com-
plicated interface.

Want an efficient system of data storage
and access? Apple’s 5 %" disk drive not
only offers you increased application
versatility, but high density (143K bytes),

up to four or more drives to your
Apple system. With
proven reliability,
no wonder it’s the
most popular drive
on the market today.

Computation, calculation,
analysis...the power to
pilot your projects.

With a highly-integrated system from
the extensive Apple personal computer
family, Orville and brother Wilbur would
have increased their productivity. Perhaps
even launched the Kitty Hawk Flyer well
before 1903.

An Apple in their hangar would have
freed them from the time and tedium of
crunching numbers by hand.

An Apple in your lab or office will give
you the problem-solving capabilities you
demand from a big computer...without

high speed and low cost. You can even add

=g your OWn
=9 programs, the
Apple also speaks
in languages other
than FORTRAN: Pascal,
BASIC, PILOT and 6502
assembly language.

Where to learn
more about Apple,
the small-yet-

serious
solution.

Let your
imagination
soar with
Apple.
Discover the 20th
century tool versatile
enough to monitor
quality controls and

the time-consumniing problems typical of
remote processing,

But the Apple system solution doesn’t
stop there. It keeps on soaring with proven

Wilbur determined that birds didn't have to constantly flap
their wings to fly. With an Apple, he could’ve determined the
[fixed-wing design of the Kitty Hawk Flyer much faster.

manufacturing sched-
ules, orchestrate
tolerance tests and
determine alternative

performance, power and expandability

FORTRAN that helped
to design a 20th century
flying machine.

Fluent in the same language that helped
to design the 747, Apple FORTRAN lets you
tackle differential equations at the touch of
a key. And since more the 170 companies
also offer software for the Apple family,
you can have one of the most impressive
program libraries ever...including vast
subroutine libraries for math, science,
engineering and statistics. When you write

] ‘N le w(‘, 4 l“:]l.}.gs or

] “LaNg 3
l“(‘N {lr axbEr l;‘i THICKKEES 20

Apples existing software library includes
a program that plots the shape of an
airfoil, given its parameters.

that's unparalleled for analyzing alterna-
tive paths of design and modeling a
wide variety of physical processes.

Want more memory? Depending on
your choice of system, Apple has memory
expandable to 64K bytes or 128K bytes.
Prefer wide displays? Choose 40 or 80
characters. Need to control instruments
in the 1ab? Get on the IEEE 488 bus. Over

Circle 5 on Inquiry card.

parts selection. Learn why Apple emerges
as the technological leader of reliable
personal computer products that increase
your productivity.

Let the Apple dealer show you how,
by putting the system of your choice
through its paces. He'll tell you about our
extended warranty, support and service.
And he’ll prove that a personal computer
is not just a flight of fancy but a serious
solution. Don’t let history pass you by.
Visit your nearest Apple dealer, or call
800-538-9696. In California,
800-662-9238.

c.apple computer




is the change between this year's survey and the 1978
survey.

In particular, due to the dominance of BASIC-oriented
personal-computing machinery, BASIC remains un-
changed at the top of the list in terms of literacy.
(Literacy is defined here as the sum of the responses that
indicated sufficient knowledge to use, or intend to use,
the language.) But also significant was the change in the
perception of Pascal on the part of readers. The ranking
of this language by literacy has advanced 26.5 percentage
points since the previous survey in January 1978. This is
undoubtedly due to the increasing size of the typical
machine and the wide availability of computer systems
with the UCSD Pascal Software System (now marketed
by SofTech Microsystems of San Diego, California).

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, 70 Main St, Peterborough NH
03458.

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. Unso-
licited materials should be accompanied by full name and address,
as well as return postage.

Software advertisements in BYTE for Pascal compilers or
systems today number in the vicinity of a half a dozen, a
significant indicator of interest in that language on the
part of vendors.

We'll conclude by presenting one more table (table 4)
which was derived from the survey responses. This table
is a ranking of the top 20 areas of personal interest in the
application and use of computers. Finally, to all those
readers that reponded to this survey with such en-
thusiasm, the entire staff of BYTE thanks you.®

CA'S

l
NON-SELLER.

To get your free copy, just write:
CONSUMER INFORMATION
CENTER

DEPL.E
PUEBLO, COLORADO
81009

Now you can add hard copy
capability to your computer
with plug-in simplicity that
matches up to any micro
system. And with the Eaton
7000+ dot-matrix printer,
you get complete printout
versatility at an

affordable price.

Interfaces with

any personal computer
Apple, Commodore Pet, TRS-
Northstar and others —no matter
what type of computer you have or
are thinking of buying, Eaton 7000+
fits. Just plug it in and start printing.
You'll get virtually maintenance-free
operation with a minimum of moving
parts. And minimum life of 100

mechanism is designed
for a minimum of 10 million cycles.

High performance design

The 7000+ features uni-directional
printing at a speed of 1.25 lines

PLUG IN AND
PRINT QUT —
IN SECONDS!

%" wide and prints 34" line
ith 40 to 64 adjustable character
apacity.

For immediate information call:
Eaton Printer Product Operations,
307/856-4821.

For descriptive literature and the
name of your nearest dealer write
Eaton Corporation, Count Control/
Systems Division, 901 South 12th St.,
Watertown, Wi 53094.

Dealer inquiries invited.

E.T-N

million characters with Eaton’s
newest printhead, while the print

per second. It accepts any standard
single or 2-ply roll paper from %" to

Printer Products
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TRS-80*Model I Computer Owners

Store More Data
on a 5'-Disk
Than on an 8’-Disk

The Doubler™: Percom’s new
proprietary double-density
adapter for the TRS-80* com-
puter.

® Increase formatted storage
capacity of your minidiskettes from
1% to almost 4 times.

® Use with standard 5-inch drives
rated for double-density operation.
® The DOUBLER™ reads, writes
and formats either single- or double-
density disks.

® Proprietary design allows you to
continue to run TRSDOS*, NEW-
DOSt, Percom OS-80™ or other
single-density software without
making any changes to software or
hardware.

Mini-Disk Systems
More storage ca-
pacity, higher re-
liability — from Per-
com, the industry
leader. One-, two-
and three-drive configurations in
either 40- or 77-track format, start-
ing at only $399.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

® Includes DBLDOS,”" a
TRSDOS* compatible double-
density disk operating system.

® CONVERT utility, on DBLDOS™
minidiskette, converts files and pro-
grams from single- to double-density
or double- to single-density.

® Plug-in installation: No strap-
ping. No trace cutting. Restore your
Expansion Interface disk controller
to original configuration by simply
removing the DOUBLER™ and re-
installing the original disk controller
chip.

| PERCOM DISCOUNT COUPON |
worth $20
toward
The Purchase of a

| |
| l
| DOUBLER™ I
[ Coupon No. B10101 |
I Expires December 30, 1980 I

Void where prohibited by law.
L N G S D G - - eruy TR wAE . J

Plug the DOUBLER™ into the
disk controller chip socket
of your Expansion Interface
and ...

Store up to 354 Kbytes of formatted data on five-inch disks.

e The DOUBLER™
circuit card includes
high-performance
data separator, write j
precompensation cir- -
cuits for reliable disk read operations
— even on 77-track drives.
Introductory price, including
DBLDOS™ and format conversion
utility on minidiskette, only $219.95.
Use the coupon for even greater
savings.

Call toll-free, 1-800-527-1592,
for the address of your nearest
dealer, or to order direct from Per-

com.
tPercom TFD-200™ drive, OS-80D™ operating system

PERCOM

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

(214} 272-3421

™ trademark of Percom Data Company, Inc.
* trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.

$trademark of Apparat Company, inc.
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Software Privateers

Personal computing today is con-
fronted with one problem: software. In-
dividual users can, with a few trivial
commands, copy and give away any
large, complex program. The result is a
tremendous economic “disincentive” to
the potential creators of great software.
No one would spend years of his life

creating an algorithmic masterpiece, only
to see it stolen upon release.

The solution to this problem is not
unenforceable threats to prosecute
thieves; one can go to any computer-
club meeting and see how seriously
those threats are taken, as users swap
disks with abandon.

Some manufacturers are trying
another approach. They are making

' NEW OPEN FRAMES
 AND SWITCHERS...
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New 1980-81
Product Catalog... ¥
plus our new ‘
Tour Guide.

Phone or write for
your copies today!
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opower-one

0.C. POWIET SUPPLIES

Power-One, Inc. ® Power One Drive ® Camarillo, California 93010
Phone: (805) 484-2806 ® (805) 987-3891 ¢ TWX: 910-336-1297

their machines hard to program, so that
users must buy plug-in software that
cannot be copied. This attempt to
establish a monopoly, however, tends to
fail: few people write programs for such
machines, so they are unattractive to
users, they do not sell well, and even-
tually they drop out of sight. By cutting
themselves off from the vast, invisible
army of user-programmers, makers of
these machines cut their own throats.

I have a modest suggestion that may
help solve this problem of software,
economics, and theft. A producer of
significant software must have the
assurance that his creation, when sold to
one user, cannot be given to another
user to run for less than the original pur-
chase price. There must be something
unique (or at least distinctive) about the
legitimate buyer’s central-processing
unit, so that his copy of the program
can recognize its owner’s computer, and
work for it, but not for the thief’s
machine. (The program should be
something like the giant’s purse in “Jack
and the Beanstalk,” which cried out
when stolen.,)

I suggest that microprocessor
manufacturers design into their pro-
cessors a new command, IDENTIFY.
When executed, the ID instruction
would put some identifying number into
one or several machine registers or
memory locations.

After that, everything is up to the
software producer. He must take the
identifying number, manipulate it, move
it around the programmable memory
space, and otherwise so embed it in his

" | program that any attempt to remove it

will cost far more labor than the price of

| the program. When a user orders the

program, he specifies his central-
processor identifying number, and

| receives a personalized copy of the soft-

ware, The backup copies that he makes

| will all run perfectly for him, as will the
| original program. They just won't work

on a machine with a different identity.
Trustworthy, bonded distributors of

| the software, such as retail computer

stores, can be given instructions (in the
form of master programs) as to how to
create personalized copies for pur-
chasers. No radical changes in the soft-
ware distribution system that currently
exists would be necessary.

Even if microprocessors only give
distinctive and not unique identifying
numbers perhaps only 8 bits long, this
system for discouraging software theft
could still work well. If there is only one

Circle 8 on inquiry card. s



In late 1978, Intertec conceived the idea
of the InterTube Video Display Terminal.
Since that time, weve greatly enhanced its
oneration with the addition of many new
exciting features. But perhaps the most sig-
nificant announcement in the Interfube line of
video terminals is our new InterTube IlI.

The new $895* InterTube Il obsoletes
dumb terminals and out-performs the smart
ones. Powerful standard features include:

a full 24 line by 80 character display, 128
upper and lower case ASCI! characters,
reverse video, complete cursor addressing
and control, an 18 key numeric pad, user-
defined function keys, blinking, a self-test
mode, protected and unprotected fields,
below-the-line descenders, automatic key
repeat, twin RS232 serial ports and character
and line insert/delete. Incredible!

*Quantity One - Dealer inquirles invited.

InterTube 11l also boasts newly designed
processor, video and power supply Circuits.
All in all, the InterTube Il is what we believe
to be the most powerful, reliable video termi-
nal available today. And it costs 1ess than its
predecessor - our popular InterTube Il.

InterTube Il users will appreciate the
many painstaking hours of human engineering
which insure effortless operation without
operator fatigue. InterTube lll's new high
resolution, non-glare CRT provides the
sharpest possible display image. And our
newly designed keyboard has that expensive
“feel” you normally find only on terminals
costing two to three times as much. But,
most importantly, the InterTube [Il features
state-of-the art design with just three easily
removable modules. So, with only a common
screwdriver, servicing is a snap!

Better yet, weve got a nationwide serv-
ice network with outlets located in over 50
cities to provide fast and efficient on-site or
depot maintenance. Plus, an extended
warranty program is also available.

If you're an existing InterTube user, you
no doubt have discovered the exceptional value
the InterTube really is. And, if you're not, why
not call or write us today for the name and
address of your nearest InterTube Il dealer.
intertec video terminals are distributed world-
wide and may be available in your area now.

NTERTEC
ﬂ[DATA
SYJEMS.

2300 Broad River Rd, Columbia, SC 29210
{803) 798-9100 TWX: 810-666-2115




chance in 256 that a bootleg copy will
run, a lot less copying will occur. Pro-
ducers of large programs can charge less
for their software and still get a good
return on their investments; lower prices
for good software, in turn, will further
reduce the pressure to steal it, etc.

The hardware/software combination
approach to protecting programmers’
property rights is simple and has many
advantages. It can protect work done in
high-level languages as well as machine-
language products. It encourages users
to develop and distribute their own pro-
grams. Most importantly, it works with
economic forces instead of against them,
unlike other antitheft techniques. A
relatively free market in computers has
led to the miracle of constantly cheaper
and more powerful machines for the
past few decades. If software can fit into
the same market system, I foresee an ex-
plosion in the release of creative human
energy in that field too.

Mark Zimmermann
9410 Woodland Dr
Silver Spring MD 20910

While attempts to eliminate software
piracy are commendable, they very
often fail because of the cleverness of
personal-computer users; many take the
anticopy measures as a challenge. The

ARTIFICIAL

For Your

INTELLIGENCE

problem lies in making the protection
scheme easy enough to be affordable,
but complex enough to work.

Serial number protection is easy to
defeat, since all the program is looking
for is a number. A program similar to
an interpreter can be written that sup-
plies numbers sequentially, when the
protect code is requested. Who cares if
the computer must iterate through 256
or more combinations until it finds the
key?...CPF

Saving Fingers

I was interested to read Rod Hallen's
article “My TRS-80 Talks to My
Cromemco Z2,” June 1980 BYTE, page
88. My organization markets engineering
design packages, mainly for structural
engineering, which have been developed
on large minicomputers and mainframes
in BASIC and FORTRAN. We convert
these into CP/M-compatible languages
and distribute them on ALTOS,
Cromemco, and similar computers.

We recently faced the grim prospect of
having to hand-key 3500 lines of very
complex FORTRAN IV program code
for STRESS, a frame analysis program,
but, on giving the matter careful
thought, we organized the direct transfer
of source code files from a large

C/PM®
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, get SHIVA® requires
surprisingly little R.A.M. area, and is conversational!!! SHIVA’s® English-like
input/output is interactive, dynamlc 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 ﬂopples .R.AM.
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® is available for 8080, 8085, MC6800, 6502, and
Z80®-based systems.

Versions are in development for ZILOG Z8000® 16-BIT, INTEL 8086® and INTEL
88002% 32-BIT PROCESSORS .

And Omega Research® is dedlcated to non- obsolescence and s‘\éstem superiority in
software choice . HIVA® supports BASIC, FORTRAN, COBOL, a MACRO-
ASSEMBLER DATA BASE MANAGEMENT, ALGOL—GO PASCAL. .

.. interfaces

in development for UNIX®, C, LISP, PL/I, APL, and RT-[® I

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 accepted

VlRTUALPERSONALlTY " and “OMEGA RESEARCH"" are trademarks of OMEGA RESEARCH
"isa trademark of DIGITAL EQUIPMENT CORPORATION.

" is a trademark of BELL, LABORATORIES

ls a trademark of DIGITAL RESEARCH OF CALIFORNIA

? " is a trademark of CROMEMCO Inc.

“Z-80"" and *Z-8000" are trademarks of ZI IDG Inc.

‘INTEL*" is a trademark of INTEL CORPORATION

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

“SHIVA-,

P.O. Box 479

Linden, Ca. 95236
(209) 334-6666

9am to 5 pm Mon.-Fri,

=

CALIFORNIA RESIDENTS ADD 6% SALES TAX
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minicomputer into CP/M disk files using
the PIP facility.
The steps we took were as follows:

1. Load ASCII (American Standard
Code for Information Interchange)
source file tape on a Varian V77
operating under MP3,

2. Using the ALTOS in stand-alone
mode, we loaded PIP, the CP/M
transfer utility program. The com-
mand CON: = < filename.FOR > was
entered. In this case, if the source
tape had a set parity bit then the PIP
command could have been extended
to strip it off.

3. The video terminal cable to the
ALTOS was disconnected.

4. A video terminal cable with the
RS-232 pins 2 and 3 (TX,RX) reversed
was connected between the Varian
terminal-controller outlet and the
ALTOS terminal connection. A patch
box came in very handy here to
check pin status.

5. The Varian was then given a com-
mand to read a named ASCII source
file from tape and display it on the
terminal selected for the transfer.

6. The data was then read into the
ALTOS memory, 64 K bytes in this
case.

7. On completion of the data transfer,
the Varian terminal cable connection
at the ALTOS was replaced with its
own video terminal cable.

8. Control Z was entered on the
ALTOS video terminal which caused
the transfer of data from the ALTOS
memory to the disk file named in the
PIP command.

We repeated this activity until all the
programs and libraries were transferred.
The whole activity took about 1 hour.
This compares very favorably with our
estimate of at least 120 hours and in-
determinate debugging of entry errors.

J Morton:Robertson
Engineering Systems Manager
Hill Price Davison

(Engineering Services) Limited
Walham House, Walham Grove
Fulham SWé 1QP, England

Blaise Trees

The article “Understanding ISAM,” by
Reginald Gates (June 1980 BYTE, page
108) was interesting and informative.
Unfortunately, the article does not men-
tion alternative ISAM organizations
based upon B-trees, Such ISAM files do
not suffer from disadvantages of
reorganization as described in the article.
An article in the ACM Computer
Surveys (June 1979) describes the prin-
ciples involved in the operation of B-tree
files. One important property of these
file structures is that reorganization is
done as the file is created and changed.

Circle 10 on inquiry card. ===l



Mountain Hardware makes
more peripherals for
the Apple Computer
than Anybody.

and ...
a place to put them

tntelligent Home Controlier for lights and

) appliances. Reai-time schedules and
energy conservation. Complete applications
software package. Home security with random
scheduler. Power usage accounting package for
home energy cost controi. No wiring required.

Real-time and date information. Interrupts
permit Foreground/Background operation of

. two programs simultaneously. Battery back-up.
(i Crystal-controlled for + .001% accuracy. Onboard
" ROM for easy access from BASICs. Supports

|

PASCAL. Time from one millisecond to one year

Input,Output Speech Digitizer. Permits talking programs. /O capability
| allows interactive programs with speech-prompted inputs. Use output for
. speech directed activities in business systems. announcements in a control-
room. or sound effects in entertainment programs. Easy to use because input

Program your own EPROMs. Create your own firmware.
B Programs 2K, 2716 5V EPROMSs. Disk software package
provides easy EPROM programming. EPROMSs are verified
after BURN. RUN your programs from on-board socket or
install them on ROMPLUS+.

More power for your system through firmware. Six sockets
accept 2716 EPROMs or ROM equivalents. Six or any com-
bination can be used at once. Scratch-pad RAM and two TTL
connectors. Special 2K ROMs available for powerful system
enhancement: Keyboard Filter ROM—COPYROM—Others
coming soon

Sophistication previously available only on
experimental mini and mainframe com-
puter synthesizers. Digital instrumental
music synthesizer system. 16 voices in
stereo. Instrument definitions simulate the
sound of real instruments—and more. Fully
programmable waveforms. Envelope Con-
trol. Composition system-—sheet music
input using standard music notation.
Chords and multi-part scoring up to 16
voices. A true instrument that anyone with
an Apple can play.

16 channels analog to digital input. 16
channels digital to analog output.
Eight bit resolution. Super-fast 8u
sec. conversion time. Monitor and
output to the real world. All on one
card.

-= as well as output is under user control with special software operating system.

By popular demand! Eight more slots for your
Apple. Attractive sturdy enclosure. Its own heavy
duty power supply. Easy to use. Address cards
in Expansion Chassis the same way as in your
Apple. Only one additional command to specify
in Apple or in Expansion Chassis. Compatibie with
all Apple peripherals.

MOUNTAIN HARDWARE has the most compre-
hensive line of Apple peripherals available.
Anywere. From anybody. We know the Apple
inside and out and are committed to providing
the most innovative and unique products to
expand and enhance its capabilities and use
After all, we were the first company to make an
Appte peripheral—except Apple Computer.

The message is simple. If you have an Apple. you
need to know MOUNTAIN HARDWARE.

Available at Apple Dealers worldwide.

',I-* Mountain Hardware

Leadership in Computer Peripherals

.‘ A Division of Mountain Computer, Inc.
300 Harvey West Bivd.
Santa Cruz, CA 95060 (408) 429-8600

MORE PERIPHERALS? Send me information.
NAME

ADDRESS ___

CITY _____STATE

Apple is a trademark of Appie Computer Inc.



There are several successful implementa-
tions of ISAM files using these struc-
tures. We have implemented a UCSD
Pascal Unit for ISAM using a modified
B-tree approach on file organization and
maintenance. An index to a file is
treated as another indexed file, so the
system can handle any level of indexing
and any size file. A primary key can be
made up of several parts of the record,
and secondary keys can also be defined
on the record.

There are many extra features not
normally available to ISAM users that
increase our implementation’s utility.
Some of these are: an empty file does
not need special handling, there is a read
forward and a read reverse, there is an
efficient block delete, there are various
options on backup for the prime blocks
and index blocks, and there are several
utilities available for reorganization,
creation, statistics, and recovery. The
file scheme works equally well without
an index and can be used for small
tables.

The unit is being packaged and sold
by ERA Computers, POB 500,
Fyshwick, Canberra, 2609, Australia;
further information can be obtained
from them. ERA is also marketing
another of our packages which enables
FORMS for screen and printers to be
easily created and manipulated. This
also runs as a Unit in UCSD Pascal. It is
a considerable advance on other known
FORMS packages.

K Cox and Trevor Lawrence

School of Information Sciences

Canberra College of Advanced Education
POB 1, Belconnen A.C.T., 2616, Australia

Prime Performance

As a TRS-80 owner, I read with some
amazement the results of a performance
evaluation submitted by Charles H
Porter and highlighted in the Technical
Forum, on page 216 of the July 1980
BYTE. (See “TRS-80 Performance,
Evaluation by Program Timing,” March
1980 BYTE, page 84 and “Some More on
Performance Evaluation,” by Carl
Helmers, respectively.) Inspecting Mr
Porter’s program revealed the algorithm
to be the Sieve of Eratosthenes, and as
written, won't work! Line 110 should
read:

110 IF A(X)=0 THEN 100 ELSE 90

One can also eliminate line 50 and
change line 60 to read:

60 DIM A(L)

Also, consider the following: In the pro-
cess of DIMensioning an integer array,
Level 11 BASIC initializes the elements to
0. Why bother to reinitialize them to 1

20 October 1980 © BYTE Publications Inc

only to later set them back to 0 to flag
that the element’s subscript is not prime?
Instead, eliminate the array “initializa-
tion” in line 70 and set the nonprime
elements to 1. The result will be that all
prime subscripts are represented by ele-
ment values of 0. (Negative logic is often
more appropriate or efficient, as in this
case.) Eliminating the initialization loop
from the program cuts another 55
seconds off the already impressive 6
minute 12 second execution time.

I also take issue with Mr Porter’s use
of Level II error trapping to implement
the algorithm. A simple test of the value
of X+2 exceeding the array limit would
have sufficed as well as made the pro-
gram more readily understandable.

The following version of Mr Porter's
program will thus execute faster as well
as include the “missing” prime not
displayed in the original. Non-DISK
BASIC users should eliminate lines 20
and 70.

10 DEFINTA-2Z

20 S$ = RIGHT$(TIMES,8)

30 L=10000: X =2

40 DIM A(L)

50 FOR I=24X TO L STEP X : A(l)=1 :
NEXT

60 X=X+1:IF 2.X< =L THEN IF
A(X)=1  THEN 60 ELSE 50

70 PRINT "START ":S$ : PRINT “STOP **;
RIGHT$(TIMES,8)

75 INPUT “DISPLAY PRIME NUMBERS™;X$
- IF LEFT$(X$,1)< >*‘Y” THEN END

80 FORI=1TOL: IF A(l)=0 THEN
PRINT 1,

90 NEXT

99 END

Les Parent
35 Barnesdale Rd
Natick MA 01760

Treasure-80

Different strokes for different folks.
Here is one TRS-80 customer that thinks
the Tandy Corporation does just fine in
the software department. The TRS-80 is
not just another CP/M machine, thank
goodness. For my money, TRSDOS is a
slicker, easier to use, and more modern
operating system. And NEWDOS, the
highly touted modified version of
TRSDQOS, is mainly notable for its in-
compatibility. If it weren't for
NEWDOS, users wouldn’t need SUPER-
ZAP to apply all those machine-
language patches to get their software to
run. | haven't seen a word-processing
package that can touch SCRIPSIT. I
spent good money for the Microsoft
macroassembler, then went back to
using EDTASM. The list goes on.

Personal-computer magazines need to
look at the TRS-80 in a new light, and
view it as an entity unto itself, not an
aberration to be forced into the familiar
CP/M mold. CP/M may be familiar to
some, but TRSDOS is familiar to me,

Circle 11 on Inquiry card.

Industrial quality components

for S-100 system builders, from
California Computer Systems.

Y - 10 O Ooro
single-sided drives, or two double-sided drives.
Shipped with CP/M 2.0, the controller reads
and writes IBM-standard single density.
Automatically determines disk density —
single or double. Supports PerSci auto eject,
plus fast-seek for voice coil systems.

2810280 CPU Board. Capable CPU for S-100
Systems operates at 2 or 4MHz, is fully Altair/
Imsai compatible. Z-80 monitor is available
separately. Includes auto addressing to
4K boundaries, plus a serial port for serial
devices, including terminals and printers.
Supports both front-panel operation and
power-on memory jump, plus wait-state gen-
eration for slower memories. Compatible with
proposed IEEE S-100 standards.

2032A 32K Static RAM. Fast static memory
operates without wait states at a full 4MHz.
Supports full and partial bank select, for
expansion beyond 64K. Addressable in 8K
blocks at 8K boundaries. Address and data
lines are fully buffered, and there are no
DMA restrictions.

2016 16K Static RAM. Fully buffered board
features 2114 static RAMs for +5v operation.
Bank select available by bank port or bank
byte, for system expansion beyond 64K.
Addressable in 4K blocks at 4K boundaries.
LED indicators for board selection and
bank selection. Available in 200, 300, or 450
nsec versions. All versions support 4MHz
operation with no wait states.

2200A Mainframe. Rock solid, heavy gauge
cabinet includes 12-slot, actively terminated
S-100 motherboard, fan, and power supply.
Power supply features 105, 115, or 125 volt
AC input power; provides +8vDC at 20 amps,
+16v DC at 4 amps. Available in five colors.
Includes convenient, front mounted, lighted
reset switch.

2501A Mother Board. 12 slots, actively
terminated, with all S-100 connectors included.
Distributed power line bypass, low induc-
tance interconnect —extremely low bus noise.

Prototype Boards. Four high quality prototype
boards: Solder Tail, Extender/Terminator,
Wire Wrap, and Etch.

P2802AA 6502 CPU. Stand-alone CPU
generates fully S-100 compatible 1/0 signals;
executes 6502 machine language. Operates at
2MHz; capable of DMA operation.

Available nationally.

California Computer Systems industrial
quality S-100 products are available at over
250 computer retailers. Volume customers
should contact the marketing department at
CCS.

CCS. Industrial standards.
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We masg:pioduce S-100
products to deliver industrial
quality, at industrial prices.

You systems builders who need top quality, full
featured, workhorse S-100 building blocks at the most
competitive prices now have a source. California
Computer Systems.
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Industrial quality means top grade materials, com-
ponents, and assembly, plus complete testing for absolute
reliability.

Industrial quality means solid designs, a full
complement of the important features you require, and
a product line that delivers performance.

Industrial pricing comes from mass production. We
buy at the right prices, and build i quantity, using
state-of-the-art facilities and techniques. Including
complete burn-in, for full performance right off the shelf.

Our industrial point of view means you get higher
performance, greater reliability, and lower prices. If these
are features you would like to see in your S-100 system,
see things our way.

Because for serious users with serious uses for
the S-100, these are the industrial standards.

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




and the CP/M-based software I have
seen thus far is clumsy and old-
fashioned by comparison to the newer
products, CP/M is touted as “the soft-
ware bus.” Let us take note of the ob-
solescence of the 5-100 bus standard. It
will soon be replaced by a new stan-
dard. Is not CP/M in the same position?

Many years ago, IBM’s customer base
insisted that IBM retain its old familiar
operating systems. Those customers to-
day suffer from obsolete, clumsy, ineffi-
cient, and troublesome software that is
truly laughable by today’s standards.
There is a lesson here for the microcom-
puter world. Nostalgia is a luxury we
cannot afford.

John R Culleton Jr
Culleton Group

2401 Haight Ave
Sykesville MD 21784

Superb Brain

For any BYTE readers who may have
had problems with the Intertec Super-
brain operating systems, I would like to
recommend the services of Information
Engineering, POB 198, 8 Bay Rd,
Newmarket NH 03857, (603) 659-5891.

I am a writer who bought a Super-
brain for use with Micropro’s Word Star
software as a word-processing system. A

bug was present from the beginning.
After saving a file and calling it back for
editing, I was always confronted by
several lines of garbled text (usually
about 28 lines into the file). I had dif-
ficulty meeting deadlines because over-
coming the bug, which happened in
every file, proved time-consuming. I
thought that the fault lay with Word
Star, but Word Star proved blameless.
Both my software and hardware vendors
tried to help, but neither succeeded.

Intertec listened to my description of
the problem and offered two sugges-
tions. The first: that I should have my
local dealer replace the EPROM
(erasable programmable read-only
memory) that came in my Superbrain.
The Intertec representative suggested
that $125 would be a reasonable fee for
this replacement. The second suggestion:
that I should have a $1500 hardware
“upgrade.” When I asked my local
dealer, he knew nothing about the
replacement EPROM. He said calls to
Intertec provided no clarification. As for
spending $1500 to “upgrade” a two-
month-old computer that never worked
correctly, I considered that suggestion
tantamount to an admission that
something was wrong with the computer
as originally sold.

My hardware vendor heard about In-
formation Engineering and gave me the

A CREATION OF COMPUTER HEADWARE

WHAISTII

(Wow! Howd All That
Stuft get In There?)

A sophisticated, self-indexing filing system—
flexible, infinitely useful and easy to use,
that adapts to your needs.

ple for
W availa 1
NEW! NaMicro UstigTsIT

)i the standal o SORT
teatur®  abilities:

WHATSIT comes ready to run on your Apple, NorthStar, or
CP/M computer. See your dealer. . .or write or call:

I JHAY

twarg

P.O. Box 14815 » San Francisco, CA 94114 » Tel: (415)621-2106
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telephone number. I called, and Mark
Klein answered. He asked me a few
questions that indicated familiarity with
the kind of problem I was having. He
took down the serial number of my
Superbrain and my phone number. Later
he called and said that he could definite-
ly fix the problem. Information
Engineering made and sent me an
EPROM to replace the one supplied by
Intertec. Together with an operating-
system patch supplied by Information
Engineering on disk, the Information
Engineering EPROM fixed the Super-
brain at once. Not only did Word Star
and CBASIC run perfectly, but the disk
drives operated much more quickly and
quietly.

I have written this letter because I
would like other Superbrain owners to
know that they can get help from Infor-
mation Engineering if they experience
problems like the one that I did.

Philip Lemmons
201 E 36th St
New York NY 10016

I talked with Mark Klein of Informa-
tion Engineering, and learned that the
problems encountered by Superbrain
users were frequently due to software. In
most cases, a new EPROM (erasable
programmable read-only memory) and a
patch to the CP/M BIOS (the input/out-
put handler for CP/M) cures the prob-
lem. According to a flyer put out by
Information Engineering, the cost of the
fix is $150, and the following advantages
are gained:

® improved disk handling;

® use of all available space on disk;

® ability to run programs larger than
30 K bytes;

® keyboard type-ahead;

® ADM-3A cursor- and screen-control
codes available; and

® serial number keyed to machine serial
number. . . .CPF

A SWTPC 6800 User Needs Help

I own a Southwest Technical Products
(SWTPC) 6800 development system,
with which I need to program some
PROMs (programmable read-only
memories). | have not been able to suc-
cessfully load my memory-resident
PROM-programming code using my
cassette interface. Can a reader of BYTE
send me a listing of this PROM-
programming program, so that I can
compare it against the code in my
system’s memory? Thanks.

Bob Abbott
3333 Toledo Ave
Lubbock TX 79412
Letters continued on page 294
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Thousands of SoftwareHows™users agree — SoftwareHows
products set a new standard of excellence for solution-oriented
software. Instant installation for your system, powerful “word
processing-like' editing facilities and consistent operating
features make this Solutionware™ the only serious choice for
your needs.

Why settle for a piece =

Payroll

when you can have o
the whole pie?! e

tmployes
tat

Atlast! An integrated system of business
software ideal for you!

How often have you purchased software

only to be disappointed by its features or Cost
frustrated by the inability of the different decompiin
programs to work together? Are you tired

of entering the same data into your Pur-

chase Ordering System when a part is or-

dered, into Inventory when itarrives, Payables

when it’s invoiced and General Ledger when

it's paid for? Can you easily link your Account-

ing Data Base with your word processing software

to create personalized letters, reports, notices and
announcements?* Does your Point of Sale, Order
Entry software also save a keyed file which may later
be Sorted for over 60 customer characteristics and used
to generate personalized sales literature?

If you don’t like your answers to these questions, your accounting
software is costing you money!

The Data Base Integration™ System from SoftwareHows ™ does all
this and much more! This newest software product offers the
perfect blend of performance, price and flexibility. Every single
transaction feeds your master records. This common data base
approach organizes all your business information so that every
modaule is fully interactive. The result of this vast and easy to use
data base is unique. You'll be amazed at how much better you'll
understand the operation and cash flow of your business! And
better understanding means better planning — and higher profits
for you!

The Data Base Integration System is built around the basic four
accounting tools: General Ledger provides those all important
balance sheets and income statements, Accounts Receivable and
Payable take care of invoice control in a jiffy, while Payroll with
Cost Accounting does your payroll and provides cost effective-
ness data. All packages fully interact and are self-checking. The
amazing Order-Right™ order entry system and MicroDaSys In-
ventory, give you one of the most complete sales management
and material requirements systems avallable. Output isprocessed
with lightning speed and meticulous accuracy: invoices, shipping
labels, charge slips and COD tags. Orders automatically interact
with Inventory and Receivables. If your stock is too low, Inventory
recommends the best source of supply and approximate prices to
pay. Upon authorization, a purchase order is generated. The
receiving department verifies receipt and the invoice is trans-
ferred to Accounts Payable.

The Data Base Integration Business System is $2500. And that’s
for all seven packages! Now there’s a deal too good to pass up!
It includes over 1500 pages of user documentation, and a supply
of computer forms. With our unique DBI Installation Program,
getting the complete package up and running on your system
is a breeze. Best of all, complete CBASIC source code is included
with every CBASIC package. Current disk formatsinclude 8" soft-
sectored, 5" hard- and soft-sectored.

Call or Write for the SolutionWare" to meet
your software needs — today!

Accounts

VersaSort ™

Tiw hia Accounts
et Receivable
X *

Receivable

Payrol ’

Customer
Employee ' ﬂ Receivable | m
fie Invoices \
P, \ -
L .
rder-Right™
Payable o ventory

Ask your dealer why our
business software is the best!

. A Complete 200 page Overview of all
SoftwareHows SolutionWare is yours
for just $75, refundable with purchase.

VvV ——=y 2™
ﬂ a é A
: VZ a divsion of MicroDaSys

PO Box 36275 Los Angeles, CA 90036
(213)731-0876 TWX:910-321-2378
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Make Liquid-Crystal
Displays Work for You

You've probably seen the abbrevia-
tion LCD. The chances are that many
of you own LCD calculators or wear
LCD watches. Liquid-crystal dis-
plays, or LCDs, are enjoying rapid
growth in key markets, especially in
battery-operated devices. They are
beginning to appear in everything
from computer games to handheld
terminals.

Rather than emitting light, as in the
case of LEDs (light-emitting diodes),
LCDs are light reflectors. They are
primarily used in high-ambient-light
situations and require external
“backlighting” for low-ambient-light
use. Since they are non-illuminating,
they consume very little power and
can be driven directly from CMOS

Steve Ciarcia
POB 582
Glastonbury CT 06033

(complementary metal-oxide semi-
conductor) circuitry. This fact alone
makes them valuable for portable
equipment.

What Are LCDs?

They are two families of LCDs:
dynamic-scattering and field-effect.
Dynamic-scattering devices harness
the intermolecular turbulence created
when a current flows through liquid-
crystal material. This turbulence pro-
duces a frosty characteristic on a clear
or reflective background. Dynamic-
scattering LCDs were the first type of
LCDs to be developed, and they have
some built-in problems.

Besides having a high threshold
voltage (12 V to 15 V), there is a

Bressesecess

Photo 1: Standard three-and-a-half-digit clock/multimeter display. The unit shown is
transmissive and has no rear reflector. All segments are energized in this photo.

’
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“Catch 22” associated with their
operating principle. Small impurities
are added to facilitate current flow.
These impurities, which are suscepti-
ble to humidity, oxygen, and the
ultraviolet component of sunlight,
break down. As they break down,
current flow increases, causing fur-
ther contamination. These early
displays lasted only about a year in
normal operation. They are not wide-
ly used anymore.

Second-generation LCDs utilize
field-effect technology. In contrast to
the current-operated dynamic-
scattering devices, field-effect LCDs
are voltage-operated.

The liquid-crystal material is an
organic compound with nematic
properties. The long axes of the mole-
cules are parallel but are not arranged
in distinct layers. Within specific
temperature ranges they exhibit prop-
erties of both liquid and solid states.
The long and cylindrical molecules,
when brought in contact with a
treated glass surface, align themselves
along a specific axis to form a polariz-

ing filter.
There are three types of LCDs:
reflective, transmissive, and trans-

flective. The reflective LCD consists
of a vertical polarizer, the liquid-
crystal material, a horizontal polar-
izer, a reflector, and indium-oxide
electrodes all mounted in a glass
sandwich (see figure 1). The vertical
polarizer, which works like a
Polaroid sunglass lens, permits light
only with a particular orientation to
pass through.

When the display is unenergized,
this light passes through the liquid-
crystal material and is twisted 90°
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The most far-reaching business tool

since the telephone.

Nixdorf’s LK-3000 with

RS232 interface.

It's the world’s first truly portable
remote multi-function mini-terminal.
Specially designed for executives,
field service personnel, sales reps,
any business person who needs to
enter or receive information from

a central computer over ordinary
telephone lines. In effect, it makes
any business computer a computer
network as far-reaching as the
world's telephone systems.

The remarkable LK-3000 with
RS232 interface and acoustic coupler
can do anything a standard terminal
can do, yet it weighs only three
pounds, fits comfortably in any brief-
case, and is so inexpensive, every
business person with a computer
and a telephone should have one.
How it works.

Simply dial your own computer
directly, place the telephone hand-
set into the acoustic coupler, and

Circle 14 on Inquiry card.

you're in business. You can enter or
receive any information you choose.
Directly from a client's office, your
home or hotel room. Anywhere
there's a phone. Anytime there's

a need.

The RS232 module operates at
110 or 300 bits per second, asyn-
chronous with simple self contained
protocol software. Optimal features
such as odd/even parity and Baud
rate are selected through the
LK-3000 keyboard. 300 Baud is
achieved through a Nixdorf LK-4040
acoustically coupled modem.

Other specifications include 80-
character display buffer, optional
half or full duplex, 8-bits word length
including parity, and three stop bits.
Multi-function personal computer.
In addition to interfacing with a central
computer, the Nixdorf LK-3000 is a
multi-function personal computer in,
its own right. It's specially designed
to accept a wide variety of other

=
NIXDORF
COMPUTER

interchangeable function modules.
Simply switch modules, and it be-
comes a language translator (new
language modules will soon be
added to the 11 already available),
a five-function calculator, or a sys-
tem for indexing files. There's even
a programmable "electronic notepad”
module that allows you to record any
information you choose. Names, dates,
appointments, tax data and much more.
With RS232 interface module, the
Nixdorf LK-3000 is a mini-terminal
that turns every telephone into your
personal computer. With its many
other function modules, it's the
most versatile personal computer
ever developed. And the only port-
able personal computer offered by
a professional computer company.
For more information, write
Nixdorf Computer Personal Sys-
tems, 168 Middlesex Turnpike,
Burlington, MA 018083, or call toll free
(800) 225-1992.
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' FIELD-EFFECT CELL ~N
INDIUM - OXIDE INDIUM - OXIDE
CHARACTER SEGMENTS COMMON ELECTRODE PATTERN
Ll¢ =8
A
VERTICAL BACK HORIZONTAL REFLECTOR
POLARIZER GLASS POLARIZER
PLATE

MOLECULES ALIGNED WITH ELECTRICAL FIELD

off

Figure 1: Block diagram of a field-effect liquid crystal. Field-effect liquid crystals are voltage-operated.

In the unenergized case (figure 1a), light enters a vertical polarizer at the front, and proceeds through the front glass plate contain-
ing indium-oxide electrodes, in the shape of a seven-segment display in this case. (Note: The electrodes are shown darkened in this il-
lustration for clarity. In actual operation, they are transparent.) The light is then twisted 90° through the liquid-crystal material, pro-
ceeds through the horizontal polarizer, and is reflected back through the entire assembly. The viewer sees a blank display.

In the energized case (figure 1b), the indium-oxide electrodes are activated and the corresponding portions of the liquid crystal align
themselves with the electrical field. Thus, they no longer twist the light going through them by 90°. Light passing through these
segments cannot pass through the horizontal polarizer, and these portions look dark to the viewer.

Never so fast. .. Never so easy!

Animation for the Apple I

With SubLOGIC's A2-3D1 high-speed 3D  Cassette $45 or disk $55. See your

animation package for your Apple, you dealer or order direct (include $1.75
can e generate scenes or drawings for UPS or $2.50 for first class mail).
¢ view them from any distance or angle Ilinois residents add 5% sales tax.
and, yes e even rotate them. All you Visa and Mastercard accepted.

need is 16K RAM and the creative urge.

116 pages of documentation included
to guide the beginner through scene
creation, storage, retrieval, movement,
and advanced applications.

Special Features:
« 100-150 lines-per-second projection rate

The engineering and graphics experts
opening a new era in computer simulation.

¢ Dual page flicker free animation Distribution Corp.
* Scenes created with standard coordinates Box V, Savoy, IL 61874
s Easy use with BASIC programs (217) 359-8482
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ATARI: PERSONAL
COMPUTER SYSTEMS THAT
GROW WITH YOU

Start with a better computer.
Atari computers have built-in capa-
bilities you can’t even add onto

many other personal computers.
Three programming formats (ROM
cartridge, disk and cassette). A 57 key
upper/lower case ASCII keyboard with
29 keystroke graphics symbols. 128
colors and hues. Four separate sound
channels and a built-in speaker. Four
controller ports. A built-in RF

© 1980, Atari, Inc.

@® A Warner Communications Company

Alarl reserves the right 1o make changes to products
or programs without notice.

modulator and FCC approval for

connection to any TV, Plus, nationwide
Atari Authorized Service Centers.

And more.

800™ Is supplied with
" 16K of memory. You can
g=="expand up to a full 48K of

RAM with 8K or 16K Memory
Modules™ you install yourself.

In less than a minute. The
ATARI 400%™ 8K of RAM may be
expanded to 16K at Authorized Ser-
vice Centers. Both may be expanded
to 26K of ROM with slip-in ROM
cartridge programs.

Add peripherals. The ATARI 410™
audio-digital program recorder. Sin-
gle or dual density* disk drives. The
ATARI 800 individually addresses up
to four drives. Add the ATARI 850™
RS232 Interface Module, Add high

speed 40 or 8o-column printers. Add
an acoustic modem for remote data

access. Add a light pen* And there
are more Atari peripherals
on the way.

Add memory. The ATARI

ATARI

PERSONAL COMPUTERS

Add programs. Choose among doz-
ens of programs in Atari’s rapidly
expanding software library. Programs
categories include:
* Personal Finance

& Record Keeping
* Personal Iinterest & Development
* Professional Applications
* Education
* Information & Communlcation
* Entertainment
* Programming Languages
* Small Business Accounting

Add It up. With Atarl, you start
with more. And you can build to
more. Because Atari offers you per-
sonal computer systems that grow
with you. Ask your Atari retailer
to give you a full demonstration
of Atari computers, peripherals
and programs. Complete systems,
Because when other people were
thinking hardware and software,
Atarl was thinking systems.
*Available Fall, 1980

1265 Borregas Avenue, Sunnyvale, CA 94086

Call toll-free (800) 538-8547 (Except Alaska and Hawali)
(In California: (800} 672-1404) for the name of your nearest Atarl retatler,
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CHOOSE...

Choose an Apple Desk

|

A compact bi-level desk ideal for an Apple
computer system. This 42’ x 31%" desk comes
with a shelf to hold two Apple disk drives. The
top shelf for your TV or monitor and manuals
can also have an optional paper slot to accom-
odate a printer.

Choose a Micro Desk

Get your micro computer off the desk top and
into the micro shelf under our Designer Series
desks. Suitable for the North Star, Dynabyte,
Vector Graphics, and Altos computers. The
desks come in a variety of sizes and colors.

Choose a Mini Rack

Mini racks and mini micro racks have standard
venting, cable cut outs and adjustable RETMA
rails. Choose a stand alone bay or a 48", 60",
or 72" desk model in a variety of colors and
wood tones. A custom rack is available for the
Cromemco.

Choose a Printer Stand

The Universal printer stand fits the:

Centronics 700’s Diablo 1600's & 2300's
Dec LA 34 T.1.810& 820

NEC Spinwriter Okidata Stimline

Lear Siegler 300's Anadex 9500°s

Delivery in days on over 200 styles and colors
in stock. Dealer inquiries invited.

ELECTRONIC SY9STEMS
FURNITURE

CcCOMPANY

17129 S, Kingsview Avenue

Carson, California 90746
Telephone: (213)538-9601
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with respect to the vertical polarizer.
Shifted in this way, the light passes
through the horizontal polarizer,
which has a similar polar orientation.
The result is that light passes freely
through the cell and the LCD appears
transparent.

When the display is energized, the
molecules in the liquid-crystal
material align themselves with the
electrical field, and polar rotation no
longer occurs in the region of the
character-pattern elements. The
vertically-polarized light conforming
to the image produced by these
elements cannot pass through the
horizontal polarizer, and is absorbed
by it instead. The energized display
elements therefore appear as black
images against a light-colored back-
ground. The reflector is placed
behind the display to take advantage

J_VDD CONTROL INPUT
(B)

Vss

40Hz OSCILLATOR INPUT

of ambient light and reflect the pat-
tern image back to the viewer.

The transmissive LCD has no
reflector and appears as plain glass
when unenergized. Both reflective
and transmissive LCDs are shown in
photo 2. To view the characters on
this unit properly, a light source must
be placed behind the display. A
transflective LCD combines the prop-
erties of both. It has a reflector for
daylight operation, but the reflector
is thin enough to allow back lighting
in the dark. An example is an LCD
display in a wristwatch.

Using LCDs

Basically, LCDs are low-voltage
AC (alternating current) devices.
They typically operate within the
range of 3 to 12 V RMS (root mean
square). (Some circuits run on 1.5 V

cD4070

1
(C)
W ¢ 3

LCD SEGMENT FRONT PLANE

T (D)

LCD BACK PLANE

Figure 2: Liquid-crystal driver technique. LCDs are driven using symmetrical square
waves with less than 50 mV DC offset. The low-offset AC drive is obtained in all LCD
drivers by the use of exclusive-OR outputs. The configuration shown will result in a
low-DC-offset AC drive with 2 X Vpp peak value, or an RMS value of Vpp, for the LCD.

40 Hz
OSCILLATOR INPUT
EXCLUSIVE-OR GATE

a VDDJ_I_ |—| I_I
Vss

b Voo
Vss

c Voo ﬂ 1 ]
Vss — =

+{Vpp-Vss! 1 [

d

-{Vpp-Vss) | SEGMENT - L_—

OFF SEGMENT ON

CONTROL INPUT
EXCLUSIVE-OR GATE

-—‘__T
oV

180°

PHASE-SHIFTED OUTPUT

EXCLUSIVE-OR GATE
RESULTANT DISPLAY
WAVEFORM MEASURED

FRONT PLANE TO
BACK PLANE

ZTVDD

SEGMENT OFF

Figure 3: Waveforms occurring during typical LCD operation. To drive an LCD, ap-
propriate voltages must be applied to the “on" segments, the "off” segments, and the
backplane. Here an exclusive-OR logic gate is used to drive one of the segment elec-
trodes, as shown in figure 2. Waveform (a) is a 40 Hz 50 %-duty-cycle square-wave in-
put to the exclusive-OR gate. (b) is the segment on/off control input. When the control
input is high, (c) is the output of the exclusive-OR; (d) is the waveform seen by the
LCD, measured with respect to the backplane. It is an AC signal with a peak RMS value

equal to 2 X Vpp.



THE UNBEATABLE S-100

MEMORY

H

That's the MEASUREMENT systems & con-
trols DMB Series of S-100 bus memory
modules, fully compatible with ALPHA
MICRO, CROMEMCO, NORTH STAR, MP/M,
and most other S-100 systems.

Definitely a winner, the DMB Series is avail-
able with Bank Select (DMB6400) or without
(DM6400) and utilizes industrial quality con-
struction, provides outstanding reliability,
and is backed by dedicated customer service
and a one year guarantee.

The DMB6400 uses /O port addressing for
the bank select feature. A switch provides the
abllity to select any one of the 256 |/O ports
for addressing the memory banks. The mem-
ory is configured as four totally independent
16K software selectable banks, with each
bank addressable on any 16K boundary.

G u u*n ‘I"lt‘l‘fl I;I

BRE Group

A Division of MEASUREMENT systems & controls
incorporated

-------
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VAN
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Outstandmg features such as those listed
below make the DMB series the UNBEATABLE
S-100 Memory.

e Four independent 16K software select-

able banks.

e Each bank is independently addressable

on any 16K boundary.

e Switch selectable bank sizes — from

16K to 64K in 16K increments.

¢ Eight banks (512K) per /O port for each

of the 256 ports.

e 7-80 4MHz operation with no wait
states using transparent refresh.
On-board diagnostic LED's.

Low power — 8 watts maximum.
Rellable, tested and burned-in memory.
IEEE S-100 compatible timing.

One year guarantee.

Attractive Dealer & OEM Prices.

See your nearest computer dealer, or contact
us for the complete story on the UNBEAT-
ABLE S-100 Memory.

867 North Main St. / Orange, Calif. 92668 / (714) 633-4460
TWX/TELEX: 678 401 TAB IRIN



but incorporate a voltage doubler or
tripler for the display.) Higher peak
voltages are allowed, but it is the
RMS value that is important. The DC
(direct current) offset potential of the
drive signal must be less than 50 mV;
DC tends to degrade the liquid-
crystal material.

Also, since the device consists of
two conductors separated by a dielec-
tric (ie: insulating material), it func-
tions electrically like a capacitor. The
frequency of the AC drive signal,
while not critical, does have a
preferable range. A property of ca-
pacitors is that the higher the frequen-
cy, the lower the reactance, and the
greater the current drain. If the fre-
quency is too low, flicker will result.
In general, 25 Hz should be the
minimum frequency.

Driving the LCD

To drive a display, appropriate
voltages must be applied to the “on”
segments, “off” segments, and the
backplane. Figure 2 shows sche-
matically what this entails.

In a typical driver circuit, the out-
put of an exclusive-OR logic gate goes
to a segment electrode. This is
analogous to one of the seven inputs
of a seven-segment LED display. The

_

Function Pin Number
al 37
b1 38
cl 39
digit 1 di 40
el 2
f1 4
g1 3
a2 6
b2 7
c2 8
digit 2 d2 9
e2 10
f2 12
92 11
a3 13
b3 14
c3 15
digit 3 d3 16
e3 17
3 19
a3 18
ad 20
b4 21
c4 22
digit 4 dd 23
e4 24
f4 26
94 25
Table 1: Pin functions of the Siliconix
DF411 four-digit LCD driver used in
figure 6.

4
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oscillator input, which also cycles the
exclusive-OR gate, is connected to the
LCD backplane terminal. This con-
nection is roughly equivalent to the
common cathode on an LED display.
To turn the segment on, simply apply
a logic 1 to the control input (pin 1);
to turn it off, apply a logic 0.

Figure 3 illustrates the resultant
waveforms. Figure 3a is a 40 Hz
50 %-duty-cycle square-wave input to
the exclusive-OR gate; 3b is the seg-
ment on/off control input. When the
control input is high, waveform 3c is
the output of the exclusive-OR. In
figure 3d, the waveform is shown as
seen by the LCD, measured with re-
spect to the backplane. The result is
an AC signal with an RMS peak of
2X Vpp. An exclusive-OR gate (part
of a CMOS CD4070 quad 2-input ex-
clusive-OR gate) used in the example
is specifically chosen to maintain a
minimal DC offset potential. While
TTL (transistor-transistor logic)
devices will work in theory, the 200
mV typical offset potential will con-
siderably shorten the life of the LCD
and should not be used. To connect
LCDs to TTL, the preferred method is
to use a CMOS BCD (binary-coded
decimal) latch/decoder/ LCD-driver
such as the MC14543. A schematic
diagram of a typical circuit is shown
in figure 5.

For larger displays, such as in a
four-digit multimeter, we could add
three more MC14543s or use a single
Siliconix DF411 four-digit LCD
driver. (Figure 6 demonstrates this
application.) Rather than four
separate BCD inputs, totaling sixteen
lines, the DF411 relies on a multi-

200

tott
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100

50 \
N

RESPONSE TIME (ms)
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3 6 9 12
APPLIED VOLTAGE (VRMS)

Figure 4: Typical LCD on/off response
times as a function of applied AC input
voltage.

strobing the proper digit line. Both
examples utilize static display drivers.
This is the least complicated method
to use.

Multiplexed LCD Displays

The first thought that comes to
mind when using multiple-digit
displays is to use a single driver unit
and multiplex it among the digits.
This is the classic method used in LED
displays. With LCDs, however, there
are some extra considerations.

Of the two basic types of LCDs, the

i e Number Type +5V GND
plexed data input. Each digit is se- y
quentially loaded by setting the 4-bit :8; 38132;3 }3 g
BCD code lines on BO thru B3 and
BLANK >
STROBE D_—I
1 |7 LCD DISPLAY
s[, o 8 s
= o A \_/
BCD >——-s» 2 11
- INPUT ) = 2], T
L-T_T—l e LI el N/
0.05uF 4 |s |s MC14543 F i:’ , '
1 A A -T 13 (
———C ouTt PHASE
2 R lIc2 N\
[ oox co8047
< o 32 TO 40 Hz WANE
RC +T ER RT
8 |9 |12

4

Figure 5: A single-digit, seven-segment LCD driver circuit.



Hard and
Fast...

...Bulk Storage from
Industrial Micro Systems

THE NEW MODEL 16

The new Industrial Micro Systems Model 16 Hard Disk
Subsystem is a ‘“fixed-removable” high speed, bulk
storage device providing from 32 megabytes (32
million characters) to 96 megabytes of on-line storage
for the Industrial Micro Systems: 8000 or Series 5000
microcomputer systems. The Model 16 includes a
credenza enclosure that provides a quiet, strong and
attractive package for office
. . i LU
or industrial applications ﬂ-!{ H t
where large memory is
required. The Model 16 also
includes a fully buffered
DMA S-100 bus controller for
fast and easy interfacing.

WINCHESTER
TECHNOLOGY WITH
BUILT-IN BACKUP

The Model 16 includes a 16
megabyte removable
cartridge and a 16, 48, or 80

megabyte fixed media that employs Winchester 3340
technology. Files and programs may be copied
between the fixed media and the removable cartridge
for fast, easy backup and archival storage.

FAST ACCESS

The interface between the Model 16 hard disk and the
Industrial Micro Systems
computer is provided by the
Hard Disk Controller. The
Hard Disk Controller utilizes
Direct Memory Access (DMA)
for fast data transfer with
minimum processor interven-
tion. The maximum data
transfer rate is 1.2 megabytes
per second and the controller
fully buffers the data, a
sector at a time, to and from

the disk. Available in 220 V,
50 HZ Versions

Now you don’t have to look hard for fast computing power. Contact your Industrial Micro Systems Dealer today.

INDUSTRIAL MICRO SYSTEMS

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

Manufacturing

2800 Lockheed Way, Carson City, NV 89701

(702) 883-7611

See us at Comdex '80 Nov. 18-21, 1980 Las Vegas Convention Center.

Circle 18 on Inquiry card.
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Z&g/G/T BACKPLANE
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J; 39°pF
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DIGIT D3 D——l

INPUT
STROBE |p2 [_>
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B3 >
B2 (>
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Figure 6: A four-digit LCD driver circuit, the DF411, made by Siliconix, Inc, 2201G
Laurelwood Rd, Santa Clara CA 95054.

Photo 2: Comparison of two types of LCDs. At left is a transmissive display; at right is
a reflective display. Both units are unenergized in the photo.

.
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EXPANDABLE + g»s\t/mrks éﬂs“la t(rgetztxl)ovgn 2(-88‘0 (Z:PUQB_?ar&s: B(E’r)om%mco Sys:gms‘ S.D. Bare Board $ 70.00
ystems, , Jade (Big Z), Q.T. (2+80) and many others 16K Kit

I%YG:J(A'MI&‘P(JEMORY + Uses 3242 Refresh Chip with de?ay line + Four layer PCyBoard insures 46K A&T ggg'gg

( 0 ) a quiet board + sUfapons 16K, 32K, 48K or 84K of memory + 24 Address 39K Kit $360.00
lines per IEEE specifications + Optional M1 Wait state allows error-free 3 1
operatlon with faster processors + Optional PHANTOM disable + Uses 2K AGT $425.00
2-80 Refresh signal + Bank on/off signal selected by 1/0 port 40 ‘Hex) 48K Kit $480.00
per industry standard. + Bank in use determined by convenient DIP 48K A&T $550.00
switch selection of data bus bits. + Low power consumption — 5 watts. 64K Kit $525.00
+ Convenient LED indication of bank in use 64K AT $625.00
Typical access time of board — {1; using 24116-200(15; z4Mhz 240ns

STOCK — {2) using (4116-150ns) {(EMhz) 200ns
+ 1K RAM On board + 2 Programmable Yimers + Power On Jump to Bare Board $ 60.00

Z+B“ CPUREVI 0On-Board 1K or 2K EPROM (27%8-2716) Can be Addressed on any 1K Kit $190.00
or 2K boundary + 2 separate parallel ports - full TTL buffered - one input  pgT $280.00

and one outpul + Programmable Baud Rate Seiection (110 to 9600)

+ 0On-Board EPROM May be Used In Shadow Moda, Allowing Full 64K RAM
to be Used + On-Board USART for Synchronous or Asynchronous
RS-232 Operation (Serial 1/0 Port) Conflgured for direct connect to termina!
satisfies requirements of all modem signals in terminal device.

1K Memory Kit  § 12.00

STOCK

+ Time of Day in Hours, Minutes and Seconds + 24 Hour Time Format Bare Board $ 45.00
CLOCK CALENDAR + + Month and Day Oate Function + Simple Read Instructions Allow Simple  Kit $100.00
intertace to Basic, CPM, Eic. + Will Run With AMHZ Processors A&T $150.00
+ Can be Located at any Group of 4 1/ Port Addressed + On Board
Battery Back-up
STOCK
0+ G R, T 1] + Two Independent SYNC/ASYNC Serial Ports + One Strobed Eight Bit ~ Bare Board ~ § 68.00
Uh ML Tl 31 1y g Paraliel input Port With Handshaklngr + Three Elght Bit Parallel Ports Kit $275.00
uil) e u {Undedicated, User Configured) + Three Independent Sixteen Bit Timers ART $375.00
N - ] e + Eight Level Priority Interrupt Controlier + Large Prototyping area has 5
| e reguiated +5VDC, +12vDC,-12VDC + Two software d)ro rammable baud
rate generators with crystal controlled frequencies (. 1%%
STOCK
+ No Need for Termination + Very High Crosstalk Rejection + LED Power
ﬂb%:%% *B-OARDS Indicator + Fits in Most Maln'rgmes + 8, 12 and 18 Slots Available
+ Has Operated to 14 MHZ Quietly 6-SLOT 12-SLOT 18-SLOT
Bare Board $24.95| Bare Board $29.95| Bare Board $ 49.95
Kit $39.95] Kit $69.95| Kit $ 99.95
STOCK A&T $48.95] A&T $89.95| A&T $139.95
QT MAINFRAME - QT SYSTEM +
MF+

+ Main frame W/P.S. and fan + Televideo

Includes cabinet, 30 amJ) power supw. and the
( ). #9208 Terminal + CPU — 780 -~ 4MHZ

|EEE S-100 motherboard (12 or 18-siot). The

QT MF+ is fan-cooled, has AC line filter to
aliminate EMI, and is fully-assembled and factory-
tested. Power and reset switches are located on

front panet.
MF+12 $450.00 MF+18 $500.00
MF+ Withott Mother Board 350,00 STOCK

{Accepts 2 each 5%" Disk Drives)

1
%’ i
$450.00

$400.00 |STOCK

MF + MD

includes cabinet, 18 amp power supply, IEEE
S-100 Motherboard 46-12-s|ot) and dual-mini-
disk provision with disk drive power supply.

The QT MF+MD is fan-cooled, has AC ling

filter to efiminate EMI, and is fully-assembied and
factory-tested. Power and reset switches
are located on the front panel.
MF+MD12  $500.00 MF+MD6
MF+MD Without Mother Board

I + 2-8" Disk Drives (801R Shugart) + Floppy

Disk Controller (Double Density) + Dynamic
Memory (48K — Expandable to 64K) + 2K
Monitor Program and Disk Bios on 2716
EPROM + RAM/ROM/PROM, up to 8K in any
combination on CPU + Hard Disk Compatible
+ 2 Serfal/2 Parailel Ports + Real Time Clock
+ EPROM Programmer + CPM, 2.2 or 1.4
Operating System + MPM Compatible + Full
line of business software avallabie

SYSTEM+SS $4500.00 (DBL DEN SINGLE SIDED)
SYSTEM+DS $5500.00 (DBL DEN DUAL SIDED)

SEE OT PRODUCTS AT THE
NORTHEAST PERSDNAL AND
BUSINESS COMPUTER SHOW

IN BOSTON - NOV. 20-23
BOOTH #408

QT TECHNICAL HOTLINE
(213) 973-2619

COMPUTER 15335 South Hawthormne Boulevard
SYSTEMS Lawndale, California 90260
INC.  (213) 970-0852,
00/421-5150 (Continental U.S. Onl?;
(Except Calif.

QUICK & TIRELY' Dealer Inquiries Invited
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excitation and threshold voltages of
the field-effect device are lower and
more suitable for multiplexing. The
threshold voltage is defined as the
level at which the segment switches
from “off” to “on.” In a multiplexed

driver arrangement, the effective
threshold voltage varies as a function
of the duty cycle. In effect, as the
number of multiplexed digits in-
creases (while the duty cycle
decreases), the power-supply voltage

Photo 3: A 14-by-20 LCD dot-matrix display taken from a Mego Mini-Vid space-war

game. The unit is shown with all dots turned on.

K (o

‘s mV Ve ae ek MY TS W

Photo 4: Rear of the printed-circuit board used in the Mego Mini-Vid game, revealing
the location of the liquid crystal display shown in photo 3. The complete electronic cir-
cuitry for the game is visible. The integrated circuit on the left is an Intel/ NEC 8048
8-bit microcomputer. At the right is a custom LCD dot-matrix driver component. The
three sets of discrete components (clockwise from top right) are a voltage regulator, an

audio amplifier, and a 6 MHz clock circuit.
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I bought the game on sale for $24.95.

must increase.

To overcome this difficulty while
still reducing the number of connec-
tions and drivers, several special
techniques are used. The most com-
mon is called the voltage-select or
“V/3” method which operates the
nonselected display-pattern segments
just below the threshold voltage and
the selected segments just above it.
Most eight-digit liquid-crystal
calculator displays use this scheme.

A common misconception is that
relatively slow LCD response times
preclude conventional multiplexing
approaches (see figure 4). This is
because an LCD is essentially a
capacitor that can be ‘“charged”
(turned on) by a series of pulses over
a period of time (presuming constant
data input during this time).

The integration of the pulses is ac-
complished by the long time constant
of the LCD itself. (In reading an LED
display, the eye performs the integra-
tion of the short-duty-cycle images.)
It may take a half second for an LCD
display to settle out the displayed im-
age. This is not a problem with slow-
ly changing data, such as a clock dis-
play. An arrangement like this would
be unacceptable for use with data that
updates ten times a second, however,
Only a static driver could be effective
at that rate,

The real problem is not with multi-
digit displays, but rather with dot-
matrix LCD displays like the one
shown in photo 3. This particular dis-
play is a 14-by-20 dot matrix from a
“Mini Vid” space-war game by Mego.
I didn't care much for the game, but
the display was fun to experiment
with and less expensive when sal-
vaged from a toy rather than pur-
chased directly from an LCD manu-
facturer. The popular MicroVision
games from Milton-Bradley use a
similar display with a 16-by-16
matrix.

With a matrix-addressed LCD,
each segment plus its associated back-
plane is electrically equivalent to a
lossy, nonlinear, voltage-dependent
capacitor. In fact, the entire array
may be represented schematically as
rows and columns interconnected by
capacitors at each intersection. A ser-
ies of “select” pulses drives each row,
while a series of data pulses, which
are either in phase or out of phase
with the select pulses, drives each
column.

LCDs have electro-optical char-
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The program to reduce software costs.
Microprocessor Pascal System.
New. From Texas Instruments.

Learnability. Transportability.
Maintainability.

The features of Pascal, plus the bene-
fits of TI’s learning curve experience,
are offered in the new Microprocessor
Pascal system.

A system designed for microprocessor
applications.

A system developed for the 16-bit
9900 Family, including the TM990
microcomputer modules, and 990
minicomputers.

A system to effectively lower your
software costs today. And keep them
low tomorrow.

At TI, Pascal is the first and only
corporate-wide approved high-level
programming language. For a lot of
good reasons.

Pascal lets you solve your application
without getting involved in the intrica-
cies of machine architecture. And,
Pascal’s block structure results in fewer

programming errors, because the code
is easier to write, read and modify.

TI’s Microprocessor Pascal system
consists of six parts and provides the
most Pascal capability ever offered:

¢ Source Editor — specifically designed
to create/edit Pascal programs and
check program syntax.

© Compiler—compiles conventional Pas-
cal programs as well as TI’s Pascal con-
current extensions into interpretive
code, which can then be executed di-
rectly, or converted into 9900 native
machine code.

® Host Debugger — over fifteen options
for tracing variables and modifying
data.

¢ Configurator—enables the target sys-
tem to retain only the parts of the run-
time support necessary for program
execution.

e Native-Code Generator — converts
Pascal interpretive code into 9900 na-
tive machine code.

© Run-Time Support—both interpretive
and native-code execution provide a
speed/memory trade-off.

TI’s continuing commitment to inno-
vative, cost-effective 16-bit micropro-
cessor software means an increased
applications capability and decreased
development time for you.

Find out how you can reduce your
present and future software costs. Put
the new TI Microprocessor Pascal sys-
tem to work for you, today.

For more information,
call your nearest TI field F‘ﬁy s
sales office or authorized lnnovatlon
distributor, or write to
Texas Instruments, P.O.
Box 1443, M/S 6404, Hous-
ton, Texas 77001.

TEXAS INSTRUMENTS

© 1980 Texas Instruments Incorporated
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acteristics independent of the di-
rection of the applied voltage. The
fact that they have no polarity or
diode action presents a fundamental
constraint, because “cross talk”
would exist between selected and
nonselected segments in a conven-
tional multiplexing scheme. The suc-
cessful use of a dot-matrix LCD re-
sults only from a complicated trade-
off between operating voltage,
threshold voltage, contrast ratio,

viewing angle, and multiplex fre-
quency.

Both Mego and Milton-Bradley use
the same custom integrated circuit to
drive the dot-matrix display. Already
aware of the problems associated
with standard drive electronics, I had
hoped to adapt one of these games as
a computer peripheral for this article.
This was easier said than done.

The custom integrated circuit used
in the game is a forty-pin CMOS LSI

BTATIC STATIC
LATCH (7) LATCH (N
EN = EN
T {7-SEGMENT
DTO? DATA BUS)
ENT ROM
EN
c TATIC
ko TOH (7)
SWITCH (7) SWITCH (7
ONE :
SHOTS l l

Photo 5: The Siliconix DF411 four-digit direct-drive LCD driver integrated circuit.
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Photo 6: An LCD designed to display both letters and numerals.
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(large-scale integration) component.
Thirty-four pins go directly to the
matrix, two pins are for the power
supply and ground, and four lines are
used for control signals from the
microprocessor. One seems to be a
data strobe, two appear to be row
and column incrementers, and one is
data. Even though both games use the
same controller, the display quality is
considerably better on the Milton-
Bradley device. This led me to believe
that the timing of the signals is as im-
portant as knowing which line is
which.

Rather than writing something
which might risk my credibility, I
contacted Milton-Bradley and asked
for the timing and control sequence of
this device. Apparently, because the
toy industry is very competitive, they
were reluctant to divulge any infor-
mation. This is quite the opposite
from the response I usually get when 1
contact electronics manufacturers.
The only alternative was to persuade
the company that made the device to
provide more information, or
disassemble the game program and
see what goes out on these four lines.
I decided it wasn't worth it.

General Limitations

LCDs will probably never replace
LEDs or gas-discharge displays. More
likely they will dominate applications
in which power and ambient light are
the prime considerations. There are
limitations, however.

Field-effect LCDs properly sealed
in hermetic packages and employing
stable compounds with high initial
purity are inherently reliable. Early
problems were due to poor sealing
techniques and chemical reactions
within the liquid-crystal material.

LCD response time, while not a
deterrent in multiplexing, is long by
normal electronic-component stan-
dards. Some users find these response
times annoying. As figure 4 shows,
the turn-off time can be as much as
200 ms. The effect is that the segment
image appears to fade out rather than
snap off. Increasing the drive voltage,
making the cell thinner, and using
less-viscous liquid-crystal materials
are ways to increase the speed. I ex-
pect reasonable progress, but in my
opinion it will be a long time before
the microsecond range necessary for
flat-screen television will be achieved
while keeping the LCDs competitive-
ly priced.



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

But with the introduction of the Smoke Signal
Chieftain series office computers a lot of people’s
minds have been changed.

Because we designed the highly reliable
Chieftain small business system with the most
innovative combination of performance and effi-
ciency around.

At your fingertips there are 64,000 characters
of random access memory and you can address
anywhere from 740,000 characters to 2 million
characters with Smoke Signals’s new double den-
sity controller. For larger concerns, there's a 20M
byte hard disk available.

At a time when other small computer manu-
facturers tell you “you’re on your own”, Smoke
Signal offers an abundance of easy-to-use software
programs such as order entry, inventory control,

accounts receivable, invoice entry, payroll, word
processing and much, mueh more. There’s BASIC,
COBOL and FORTRAN — even a multi-user BOS
(Business Operating System) that allows for
numerous users simultaneously.

Chieftain systems
starting at under $200.00
per month display per-
formance on par with sys-
tems costing twice to
three times as much.

So call (213) 889-9340
for your nearest autho-
rized Smoke Signal dealer — he'll be glad to
demonstrate the Chieftain’s high reliability and

ease of operation. For dealers only, circle 22
All other Inquiries, circle 21

SMOKE SIGNAL 736 BROADGESTING

31336 Via Colinas, Westlake Village, California 91361. (213) 889-9340




Also, the operating-temperature
range, especially at the low end, is
not broad enough to serve some key
applications, such as automotive use.
Present low-temperature limits are
around —10° C (18° F), at which
point the turn-off time can be as high
as one second. Cold does not harm
the display, but it does make it tem-
porarily inoperative. This limitation
is not easy to overcome because the
fundamental properties of the device
are involved. An optimum lower

limit of —40° C (—40° F) will require
major technological breakthroughs.

The Future

LCD technology is advancing at a
pace consistent with the rest of the
electronics industry. The dot matrix
used in some computer games is
essentially a first-generation device,
complete with all the problems that
go with using new devices. Larger
matrices, say 256 by 256, will not use
512-pin custom LSI chips. Future

Photo 7: LCD turning black as a result of the hot lights used to take the picture. LCDs
are sensitive to heat, but recover immediately upon cooling.

devices will depend on a return to
simulated static operation such as
that used on a single-character
display. To attain this sophistication,
it will be necessary to etch the drive
electronics directly onto the LCD.
This is the only way that the
thousands of transistors which com-
bine to function as exclusive-ORs and
other building blocks can be con-
nected to large matrices. Work in this
area has begun, and companies like
Kylex in Mountain View, California
have already produced forty-
character dot-matrix LCDs which are
loaded like programmable memory
buffers. Perhaps I will use one in a
future article.

Even though I've painted a tough
picture for LCDs, their price/perfor-
mance ratios continue to improve,
especially in large-character displays.
With their high versatility, increas-
ingly competitive cost, low power re-
quirements, and high readability,
LCD:s will continue to compete head-
to-head with LEDs and gas-discharge
displays for many general applica-
tions. As the drive circuitry becomes
less complicated through technolog-
ical advancements, they will un-
doubtedly add new dimensions to
personal computing.®

Next Month:

Would you like your computer to
have the ability to judge distance? It
can acquire this ability by use of the
Polaroid sonar autoranging unit.

Photo 8: Typical eight-digit, seven-segment LCD calculator display.
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DUSTRIAL
MiCRO

SYSTEMS

More than meets the eye.

The new Series 5000 is mighty for its size.
In more than several thousand ways!

In fact, it's the first small system offering over a
megabyte of integrated mini-floppy capacity. And
with its super memory management, you can have
better than 300k of RAM in desk or desktop ver-
sions. But hardware is just the beginning of the story.

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

Operating systems? Choose CP/M* with
CBASICt—the most widely accepted small computer
operating system ever. Or MVT-FAMOS}* a multi-
user, multi-tasking operating system with file
management like the big guys, Or MICROCOBOL, Tt

*Trademark ol Digitai Research Inc

“*Trademark of MVT Microcomputer Sysjems Inc.

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

And applications programs for these operating
systems number in the thousands. From real estate
to accounting, taxes to inventory control. they're all
available at low cost—ready to run.

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

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

tTrademark of Software Systems ttProduct ot CAP-CPP

INDUSTRIAL MICRO SYSTEMS

628 N. Eckhoff St., Orange, CA 92668, (714) 978-6966
2800 Lockheed Way, Carson City, NV 89701

Circle 23 on inquiry card.

See us at Comdex '80 Nov. 18-21, 1980 Las Vegas Convention Center.
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FRESH IDEAS
ARE GROWING AT ALTOS

Silicon Valley, California. At one time
few places in the world were as
abundant with orchards. Today, no
other area is as technologically
fertile. And nowhere on earth is the
business climate as prolific with
computer innovation.

Yet within this competitive
environment, one microcomputer
firm continues to grow above the
rest. Altos Computer Systems.
Recognized as a world leader in
single board microcomputer technol-
ogy. Altos flourishes on its ability to
produce ideas and deliver them to
the market while they're still fresh
and packed with price performance
value.

1-4 Users

System
Software

RAM:
64Kb-

CPU: Z80A 208Kb

/ AndCartridge
Tape Back-Up

Winchester Disk:
14.5Mb-58Mb

Circle 24 on inquiry card.

Fresh ideas like Altos’ new
ACS8000-6/MTU single board micro-
computer system with a DEI Y-inch
cartridge tape back-up drive, and
Shugart’s 8-inch floppy and 14-inch
Winchester hard disk drives, with
total on-line capacities from 14.5
MBytes to 58 MBytes.

The ACS8000-6/MTU joins
Altos’ growing family of products
that branch out to a multitude of
single board system configurations
to serve the OEM. the business
sector, and many other end users.
These systems range from the
ACS8000-2 with its dual 8-inch
floppy disk drives, to the powerful
ACS8000-5, which is upgradable to
any of Altos’ hard disk and multi-
user systems.

Altos supports three industry
standard operating systems: single/
multi-user CP/M* OASIS} and Altos’
proprietary AMEX." Seven high level
programming languages are offered
which are CP/M or AMEX compatible.

ldeas aren't the only things
growing at Altos. In three years over
4,000 field-proven microcomputer
systems have been shipped world-
wide to an ever-increasing customer
base of over 300 companies. And
recently a new facility has been
acquired, expanding Altos’ plot to
over one-and-a-half acres of
production facilities.

Weed through the micro-
computer system alternatives. No
matter what your application, you'll
pick Altos.

For specific details about
pricing or performance, call or write:
Altos Computer Systems,

2360 Bering Drive, San Jose, CA,
95131, (408) 946-6700, Telex 171562
ALTOS SNJ.

Fresh Ideas

© 1980 Altos Computer Systems

Packed with

COMPUTER SYSTEMS

“CP/M 1s a registered trademark of Digital Research. Inc
10ASIS is a registered trademark of Phase One Systems. Inc



Product Review

Synertek Systems KTM-2
Terminal-on-a-Board

Phil Nowes, 823 Whitethorne Dr, San Jose CA 95128

The KTM-2 Terminal-on-a-Board developed by
Synertek Systems provides a data entry and display
system for the serious computer user. Having used both
the CT-1024 and CT-64 terminals offered by Southwest
Technical Products (SWTPC), I was rather skeptical of
the claims made by Synertek Systems for their dual
microprocessor terminal, which costs just $349. After
using the KTM-2, though, every word Synertek said
about it is justified.

The board provides a 24-line by 40-character scrolling
display of exceptional quality, and interfaces over one of
its two serial input/output (I/O) ports. Not only does the

board provide the 128-character ASCII (American Stan-
dard Code for Information Interchange) set and some
special characters (such as Greek T and =), but it also
generates 128 graphic characters—a feature not available
on some systems that cost twice as much.

But, just what is KTM-27 It's a circuit board that
measures 40.6 cm (16 inches) long and 17.1 cm (6.75
inches) wide, with a full 54-key array. It also contains all
the circuitry necessary to provide a composite-video out-
put, two serial ports (with switch-selectable data rates
from 110 to 9600 bps), and relative and absolute cursor
control. The hoard draws about 1.4 amperes and

SR M i i v %
! " # $ %

Photo 1: The KTM-2 board. The board contains a 54-key array, with all the circuitry necessary for composite-video output. This
40-character per-line version requires 1.4 A at 5 V. The 80-character version draws 1.6 A. Both are able to provide RS-232-

compatible outputs with the addition of extra power supplies.
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“Our inventory is our existence.
Think we'd trust it to anything less
than Scotch Brand Diskettes?”

Don Stone, President,
Mass. Auto Supply Company,
Inc., Boston, Mass.

Scotch Diskettes are the
diskettes you can depend upon
with the information your
business depends upon.

Each one is tested and
certified error-free before it
leaves our factory. Because we
know nothing less than
perfection is acceptable for
your vital business data.

Scotch Diskettes are
available in regular or mini
sizes, compatible with almost
any system.

To find out where you
can purchase Scotch Diskettes,
call toll free: 800-328-1300.

(In Minnesota, call collect: 612-
736-9625.) Ask for the Data
Recording Products Division. In
Canada, write 3M CanadaInc.,
London, Ontario, N6A 4T1.

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

Circle 25 on Inquiry card. BYTE October 1980 43



operates from a single +5 V power supply.

There is another version, the KTM-2/80, which pro-
vides a 24-line by 80-character display for $424. This
board draws about 1.6 A and operates at a much higher
clock frequency—7.2 MHz versus 3.6 MHz for the
KTM-2. Because of the higher clock frequency, a high-
quality video monitor must be used with the KTM-2/80,
while the KTM-2 could use an ordinary television set
with an RF (radio-frequency) video modulator. For our
purposes here, all comments will pertain to the KTM-2
system with the 40-character per line capability.

Removing the board from the carton and setting it up
are relatively simple procedures—there is very little
assembly required. It is only necessary to wire the power
supply to the proper connector, connect a video monitor
or RF modulator to the composite video output, and set
the desired serial port data rate. Because it can operate in
self-check mode (transmit-data output can be fed back in-
to the receive-data input), the board can be tested im-
mediately to ensure that it is functioning properly, before
connecting it to the rest of your computer system.

To operate the board in local mode, the transmit and
receive pins of serial port 1 must be connected to each
other, then the Clear-to-Send pin of the port must be
asserted. Since there is no computer to assert the pin in
this mode, the pin must be connected to a voltage source
greater than three volts and less than twenty-five volts;
this can be done by connecting the pin to the Request-to-
Send line, which is always at +5 V. Once these connec-
tions are made and power is applied, the terminal is ready

for test in a stand-alone mode.

Basic functions of the keyboard are identical to most of
the terminals made today—both uppercase and lower-
case characters are available, as well as reverse video of
the uppercase characters. There is no shift-lock key;
however, the board does have a CAPS-lock key that
provides only uppercase alphabetical characters plus the
normal numbers and symbols available during lowercase
operations. Switching between normal and reverse video
is accomplished by hitting the escape (ESC) key and
entering an uppercase R. To return to normal video from
the reverse mode, just press the ESC key and then enter a
lowercase r.

As mentioned earlier, graphics characters are available
to the user. These are just as accessible as reverse video—
just press the ESC key and then enter uppercase G to
change into the graphics mode. To exit the graphics
mode, just type ESC, g. Reverse video is also available in
the graphics mode. Both the alpha mode and the graphics
mode can be intermixed on the screen simply by typing
the desired sequence of control functions. All of tﬁese
modes can be computer controlled; all the computer has
to do is send out the same sequence of ASCII codes on the
serial port,

I mentioned earlier that the KTM-2 has two serial
ports, these are labeled 1 and 2. Port 1 is the main port
and is used primarily with a computer for information
transfer. The other port acts as an auxiliary port,
primarily for a printer, so that hard copy can easily be
obtained without using one of the other computer ports.

Over 610,000 bytes/disk
Downloading package included
1,200 baud operation of serial
printers without data loss

® Single drive backup

MOD-HCP/M ....coovvnviernns $250.00

MOD-I CP/M

RM/COBOL®4 - Only COBOL for CP/M with alternate keys (multi-
key ISAM), CRT screen handling, interactive debug, Z80 code, and
the most useful Level 2 features. Compatible with Tandy’s
COBOL-buUt rung fASLOF! +«cccrererercenrssssscsarasans $495.00
PMS (Property Management System) - Interactive, menu-driven
system includes full G/L, budgeting, cash journal, delinquency
list, tenant activity/rent roll, complete audit trail and reports
on vacancies, lost rent, and vendors .....ccccevneeens $650.00*
demo disk & manual 75.00*
APH (Automated Patient History) - General-purpose question-
asking, answer-printing system furnished as self-administered
review-of-systems general patient history (Mod-l also) ... $175.00*

Payroll w/Cost ACcounting covvvievereneenssacisnnsnss $250.00*
Accts. Payable/Accts. Receivable ................. $250.00*

Verbatim®® media: (Qty. 100 prices)
5%" single density
8" certitied double density

.......................... .. $2.50 ea.
........................... $4.00 ea.

CYBERNETLULCE
N
8041 Newman Ave, Suite 208 &
Huntington Beach, CA 92647

(714) 848-1922

*2Tandy Corp.

CP/M?®' - based Business Software for TRS-80°> computers on....
. .. the fastest Mod-Il CP/M with the most features!!!

® Mixed single/double density on any
of 4 drives (even a 1-drive system)

® Ultra-fast disk operation

® Emulation of cursor addressing for
any of several “dumb” CRTs

............ $150.00
The following software for Mod-l1l CP/M only unless otherwise stated (*-requires CBASIC2):

Osborne & Assoc. CBASIC source programs (Mod-1 also):

Registered trademark of:
¢1Digital Research

*3Complier Systems, inc.
®4Ryan-McFarland Corp.

*5Smaii Business Applications, inc.
*Eyerbatim Corp.

® Auto-LF printer support & ASCII
top-of-form software (LPIII)

® Supplemental document describing
our implementation

® User-settable function keys

CBASIC2%3 (Mod | or ) ........ $110.00

MAGIC WAND?®S - Full-feature word processing, true proportional
spacing, file merging, and use of full-screen editor for source
Programs OF data vovveversericecrorsscrssssasssnsasasnnss $400.00
RPA(Residential Property Analysis) - Analyzes income and expense,
financing, taxes, inflation and depreciation on home, condo, or
apartments over a user-selectable time. Shows payoff in terms of
RO\, Cap rate, cash-on-cash. Amortization schedules and
worksheet .......covvvevnnnes 0000 ... $300.00*
demo disk & manual 35.00*
RBC (Rent/Buy Comparison) - Sales or investment tool to compare
renting and savings account investment vs. purchasing a particular

Property ce.evversenncnianes 0000 ... $250.00*

demo disk & ManuUal ....veieieienrnsoncssncnncnsnns 35.00*
General Ledger w/Cash Journal ....cccvvvvevsacocrnsnes $250.00*
OB8A CBASIC BOOKS (B8.) ccvvresrrsrrsrsrsesssnsosonsonss $ 20.00
8" single density ...... .. $ 3.00 ea.
450' tape cartridges $20.00 ea.

N Distributed in U.K. by:
Microcomputer Applications Ltd.
11, Riverside Court,

Caversham, Reading, England

TEL: (0734) 470425
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In this age of runaway inflation...

Look what S795 will bu

The |deal input device for the smalt
system user.
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Avallable with stylus or optional cursor.

Available with optional display.

*U.S. Suggested retail price

The HIPAD™ digitizer

Inexpensive input to your computer

The HIPADTM digitizer can be used for both converting graphic information into
digital values and as a menu. Utilizing either the stylus or the optional cursor, the
operator can input graphic data into the computer by locating individual points on
the digitizers 11" x 11" (28cm x 28cm) active area. In the “stream mode'' a contin-
uance of placements of coordinate pairs may be input.

Not a kit, the HIPAD™ comes complete with both RS-232C and parallel interfaces
and has its own built-in power source. The origin is completely relocatable so coor-
dinates may be positive or minus for a true reference value and oversized material
may by input by simply resetting the origin.

Accurate positional information, free form sketches,

even keyboard simulation

All can be entered using the multi-faceted HIPADTM digitizer. Its capabilities and
low price make the UL listed HIPADTM a natural selection over keyboard entry, inac-
curate joysticks, or expensive approximating light pens. It's perfect for inputting
Isometric drawings, schematics, X-rays, architectural drawings, business graphs,
and many other forms of graphic information, as well as creating your own graphics.

Use it with Apple II™ , TRS-80 Level Il ™, PET ™ or other

popular computers

The HIPAD'S™ built-in RS-232C and parallel 8 bit interfaces make it all
possible. (For Apple Il order DT-11A, for TRS-80 or PET order DT-11).
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCH),
selectable baud rates, and resolution of either .005" or .01".

For crmplete information contact Houston Instrument, One Houston Square, Austin, Texas 78753
(512) 837-2820. Outside Texas call operator #5 toll free 1-800-531-5205. In Europe contact
Houston Instrument, Rochesterlaan 6 8240 Gistel, Belgium. Telephone 059/277445.

Visit us at WESCON, booths 2330, 2332 and 2338.

~it q ! [
TM HIPAD is a trademark of Houston Instrument [ 10 6; l" o n 'n Stru "18!“1

TRS-80 is a trademark of Tandy Corporation
APPLE is a trademark of Apple Computer inc. GRAPHICS DIVISION OF

PET is a trademark of Commodore Business Machines. Inc. BAUSCH & LOMB @

Circle 26 for literature
Clrcle 27 to have a representative call
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Wire-Wrapping

7- -
T
7
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WHY CUT?
WHY STRIP?
WHYNOT...

® AWG 30 Wire

® 025" Square Posts

® Daisy Chain or Point To Point

@ No Stripping or Slitting Required
JUST WRAP ...

® BuiltIn Cut Off

® Easy Loading of Wire

® Available Wire Colors:

® Blue, White, Red & Yellow
PATENTED US.A.
FOREIGN PATENTS PENDING

_JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE

*Minimum billings $25.00, add shipping charge

d4902 18N ‘MO

L AP

82.00/New York State residents add applicable tax

OK Machine & Tool
Corporation

3455 Conner St., Bronx,N.Y. 10475 U.S.A.

Tel.(R12) 994-6600 Telex 125091

October 1980 © BYTE Publications Inc
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Both of these serial ports are full duplex, permitting infor-
mation to be sent and received simultaneously. The serial
data format consists of a start bit, seven data bits, a pari-
ty bit, and either one or two stop bits. Data can be
transmitted at one of eight rates, switch selectable from
110 to 9600 bps (bits per second).

The serial ports are set up with TTL (transistor-
transistor logic) interface levels, but are format-
compatible with the RS-232 standard. The interface can
easily be modified to provide full RS-232 compatibility,
but two more power supplies must be added to provide

ASCII ACTION

KEYS CONTROL CODE TAKEN BY
DEPRESSED (Hexadecimal) KTM-2
CTRL G 07 Bell output
CTRL g
CTRL "’
CTRL H 08 Cursor back one space
CTRL h (backspace)
CTRL (
CTRL I 09 Cursor right one space
CTRL i (horizontal tab)
CTRL )
LINE FEED 0A Cursor down one space
CTRL ] (line feed)
CTRL j
CIRINE
CTRL K 0B Cursor up one space
CTRL k (vertical tab)
CTRL +
CTRL L ocC Clear display and move
CTRL 1 (alpha) cursor home (upper left)
@CTRIEY S (from feed)
RETURN 0D Cursor to beginning of
CTRL M the same character line
CTRL m (carriage return)
CTRL —
CTRL S 13 Set DC low
CTRL s
CTRL: 3
CTRL T 14 Set DC high
CTRL t
CTRL 4
ESC 1B Begin ESCAPE sequence
CTRL ; (see ESCAPE SEQUENCE)
CTRL |
CTRL space — Reset KTM-2, clear screen
CTRL @ and read option switches
CTRL shift return
CTRL ALPHA — Special—no output is sent

over Tx; local clear screen
All Others Ignored
Table 1: Many special functions are available to the user of a
KTM-2 Terminal-on-a-Board, as demonstrated by this chart
of contral codes. Control may be asserted manually or by
software.

Circle 29 on Inquiry card, ==



For your Horizon —
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Display
Terminals

Printers

More power, work, flexibility!

JOEDOS™ — Jointly Operate Everything Disk Operating
System. Switch from North Star BASIC to CP/M™ and back
again with a simple command. Floating point and standard
8,10, 12, and 14 digit precisions of North Star BASIC, as well
as Digital Research's CP/M all on the same hard disk unit.

Designed to operate with the DISCUS M26™ 26.5 mega-
byte (formatted) Winchester-technology hard disk unit and
North Star's Micro Disk System, JOEDOS brings you large
mainframe performance at microcomputer cost and reliability.
CP/M disk activity is amazingly gquick through JOEDOS:; ac-
cess to North Star BASIC programs and files is unbelievable!

Speed and enormous storage capacity (as much as 106
megabytes) are only the beginning. Through JOEDOS, each
hard disk unit may appear to be one drive or many different
"drives” {as many as 147 double density 180K North Star
5Y4" drive-size segments). As many as seven of these seg-
mented “drives” may be addressed at any particular time.
Segment size, file size and directory size are variable
according to user's requirements. Maximum file size is 16
megabytes, while the maximum directory size for each seg-
ment is 8,160 entries.

JOEDOS — Micro Mike's hard disk operating system.
Requires DISCUS M26 hard disk unit and controller and
North Star Micro Disk System for operation. Includes CP/M.

JOEDOS AND MANUAL $495

JOESHARE™ — North Star Horizon™/DISCUS Hard Disk
Timesharing System. Micro Mike's popular interrupt-driven,
bank switching timesharing for North Star Horizon com-
puter is now available with all the features of JOEDOS hard
disk operating system. JOESHARE allows multiple users

to access as many as four 26.5 megabyte hard disk units,
simultaneously operating programs in North Star Basic or
through CP/M.

JOESHARE — Micro Mike's North Star Horizon time-
sharing/DISCUS hard disk operating system. Requires North
Star Horizon and DISCUS M26 hard disk unit for operation.
Includes CP/M.

JOESHARE and manual $995

JOEDOS. JOESHARE, HDSHARE and 5.2SHARE are registered trademarks
of Micro Mike's, Incorporated

Horizon is a registered trademark of North Star Computers. Inc

DISCUS and M26 are registered trademarks of Morrow Designs. Inc

CP/M is a registered trademark of Digital Research, Inc.

North Star
Horizon Computer
with 5" Floppy Disks

Up To Four 8"
Floppy Disks

Up To Four
Hard Disks

HDSHARE™ — North Star Horizon/North Star Hard Disk Time-
sharing System. A version of JOESHARE with all of the fea-
tures of JOEDOS using the North Star hard disk. HDSHARE
allows multiple users to access as many as four 18 mega-
byte North Star hard disk units, simultaneously operating pro-
grams in North Star BASIC or through CP/M.

HDSHARE — Micro Mike's North Star Horizon time-
sharing/North Star hard disk operating system. Requires
North Star Horizon and North Star hard disk system for oper-
ation. Includes CP/M.

HDSHARE and manual $995

5.2SHARE™— North Star Horizon/Floppy Disk Timesharing
System. Micro Mike's floppy disk timesharing system has
some new enhancements. 5.2SHARE now supports 8, 10, 12,
and 14 digit floating point and standard North Star BASIC
with as many as four DISCUS 8" drives, operating in conjunc-
tion with the Horizon's 5%" drives to provide in excess of 5
megabytes of external storage.

5.2SHARE — Micro Mike's interrupt-driven, bank switch-
ing timesharing for the North Star Horizon computer. Includes
8" drive software interface. For double density or quad
capacity systems only.

5.2SHARE and manual $395

DOSCHG — Micro Mike's 8" drive interface to North Star
DOS and BASIC. Requires North Star Micro Disk System and
DISCUS 8" drives and controller for operation.

DOSCHG and manual $150

Program operation manuals are available for preview before
software purchase.
Program Operation Manuals for each program $25

Programs are available in double density/quad capacity
format only. Prices are subject to change without notice.

Contact your North Star dealer or Micro Mike's.

Micro Mike's, Inc

905 South Buchanan  Amarillo, Texas 79101 USA  Telephone: 806/372-3633
making technology uncomplicated...for People



SEQUENCE OF
CODES RECEIVED ACTION TAKEN
BY KTM-2 BY KTM-2

FORM FEED: Display is cleared to
spaces and cursor moved to first position
of first line (the HOME position).

ESCE

ESCH HOME: Cursor is moved to HOME.

ESC] CLEAR EOS (End of Screen): Every
position on the screen from the current
position of the cursor to the last position
of the last line, inclusive, is cleared to
spaces. The position of the cursor does
not change.

ESCK CLEAR EOL (End of Line): Every posi-
tion from the current position of the cur-
sor to the end of the line occupied by
cursor, inclusive, is cleared to spaces.
The position of the cursor does not
change.

ESCR BEGIN REVERSE: All uppercase letters
and all graphics characters received
subseguent to reception of the ESC R se-
quence will be displayed in reverse
video.

ESCr END REVERSE: All displayable
characters received subsequent to recep-
tion of the ESC r sequence will be
displayed in normal video.

ESC G BEGIN GRAPHICS: Each displayable
character received subsequent to recep-
tion of the ESC G sequence will cause
one of the graphic characters to be
displayed.

END GRAPHICS: Return to normal
display mode.

ESCg

AUX ON: Auxiliary serial port transmis-
sion is enabled on-line.

ESCL

ESC 1(alpha) AUX OFF: Auxiliary serial port transmis-

sion is disabled.

ESC + RELATIVE CURSOR ADDRESSING

ESC = ABSOLUTE CURSOR ADDRESSING

Table 2: Special operations, such as reverse video and
graphics control, are accessed through the use of the
ESCAPE key (ESC) and certain uppercase and lowercase
keys.

*

SEQUENCE OF EFFECT

CODES RECEIVED ON CURSOR

ESC=SP SP Cursor to HOME

ESC +SP SP Position unchanged

ESC+ *, Cursor down 10 and right 12

ESC+ 1G Cursor down 23 and right 39 (or effec-
tively, cursor up 1 and left 1 for a
24-x-40 character display)

ESC= ,4 Cursor to line 12, column 20

Table 3;: The cursor may be addressed in either relative or ab-
solute mode. Vertical addresses are treated modulo 24, while
horizontal addresses are interpreted modulo 40 (modulo 80
for the KTM-2/80). This means that any cursor address that
would be off the screen actually wraps around.
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the £12 V levels. The data transfer rate is selectable via
three option switches, but five additional switches pro-
vide selectable options such as: even, odd, or no parity;
interlaced or noninterlaced screen; line truncation or
wraparound; and 60 or 50 Hz frame rate.

The system I connected to the KTM-2 was a Ball
Brothers Research video monitor (9-inch diagonal),
which has a composite video input that responds to a
signal between 0 and 1 V (the KTM-2 can also be jumper
set by removing a jumper to deliver a 0 to 2.4 V signal).
The computer [ used consists of an old IMSAI 8080
microcomputer with 48 K of programmable memory,
and some disk drives. Communication to the computer
used a dual serial I/O card, and hard copy was provided
by a Texas Instruments thermal printer. The printer did
not have graphics capability, so I was able to view the
graphics display only on the video monitor screen.

Operation of the serial interface requires that the
KTM-2 check to see if the CTS line on the main port is
asserted before each character transmission. If the signal
is not asserted, the KTM-2 will wait until it is—this can
be seen on the video display when the cursor stops blink-
ing. When the line is asserted, the waiting character will
be transmitted and the cursor will resume blinking.

The keyboard has many control functions available, as
shown in table 1. More than one control code is available
for a specific operation. There are also many special
operations that can be done by use of the ESC key on the
KTM-2. These operations are defined in table 2.

One of the special features of the KTM-2 is its capabil-
ity to perform either relative or absolute cursor address-
ing (positioning). Relative cursor addressing causes a ver-
tical displacement supplied by the computer or keyboard
to be added to the current cursor vertical address;
likewise, a horizontal displacement is added to the cur-
rent cursor horizontal address. In absolute addressing,
the decimal values of two ASCII characters are used to
calculate the absolute position of the cursor referenced
from the home position in the upper left-hand corner of
the screen.

The instruction sequences for absolute and relative cur-
sor addressing modes are shown in table 3 along with
some simple positioning examples. All cursor vertical
addresses are interpreted as modulo 24, while horizontal
addresses are modulo 40 for the KTM-2 and modulo 80
for the KTM-2/80. Modulo implies that the cursor
“wraps around”; attempting to position the cursor
beyond the end of a line causes it to wrap around to the
beginning of the line, and positioning it below the bottom
of the screen causes it to appear at the top of the screen.

The KTM-2 manual offered by Synertek Systems is
reasonably complete, and it even includes some minor
troubleshooting hints. Aside from having to provide
your own monitor, power supply, and cabinet, the
KTM-2 is a very complete system. There are features
lacking that some people might desire for convenience,
such as a screen read capability, a parallel ASCII output,
or a separate numeric keypad. Aside from this, however,
the KTM-2 really seems like a complete solution to the
computer user’s needs: a low-cost, but powerful, data en-
try and display system.

For further information, Synertek Systems can be con-
tacted at POB 552 Santa Clara CA 95052, (408)
988-5689.m

Circle 30 on inquiry card., ===
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COMPUSIAR

™

INTERTEC’S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER

At last, there's a multi-user micro-
computer system designed and built the
way it should be. The CompuStar™: Our
new, low-cost “shared-disk” muiti-user
system with mainframe performance.

Unlike any other system, our new
CompuStar offers what we believe to be the
most practical approach to aimost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . ..

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system. Up to 255 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar
Disk Storage System ties all exter-
nal users together to “share” the
system's disk resources. Sg, no
single user ever need wait on an-
other. An exciting concept . . .
with some awesome application
possibilities!

CompuStar™ user
stations can be configured in
almost as many ways as you
¢an imagine. The wide variety
of terminals offered gives you
the flexibility and versatility
you've always wanted (but
never had) in a multi-user
system. The CompuStar
Model 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates aif of
the features of the Mode!l 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 1% million bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparaileled versatility
in configuring your multi-user network.

Add as many terminals as you like
- at prices starting at less than $2500.
Now that’s truly incredible!

No matter what your applicatior;
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our spe-
cial controller and multiplexor costs just
$3995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Control Data CMD drive with a
16 megabyte removable, top loading car-
tridge. Plus, there's no fuss in getting a
CompuStar system up and running. Just
plug in a Video Processing Unit and you're
ready to go . . . with up to 254 more ter-
minals in the network by simply connect-
ing them together in a “daisy-chain”
fashion. CompuStar’s special parallel
interface atlows for system cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, too.
CompuStar's disk operating systemis the
industry standard CP/M* With an
impressive array of application soft-
ware already available and several

communication packages offered,
the CompuStar can tackle even your
most difficult programming tasks.
Compare for yourself. Of all
the microcomputer-based multi-
user systems available today,
. we know of only one which
offers exactly what you need
and should expect. Excep-
tional value and upward
growth capability. The
CompuStar™. A true price
and performance leader!

= =INTERTEC
DATA
2 LE-SYSI’ EMS.

2300 Broad River Rd Coiumbia. SC 29210
{803) 798-8100 TWX: 810-666-2115




NOW YOU'RE
TALKING!

COMPUTER

WITH
BSTMS .
ABBS:
APPLE
BULLETIN
BOARD .
THE SYSTEM 4
ASYNCHRONOUS
DIAL-UP
(0]
YOUR
CHOICE

“BSTMS”

Byrom Software Terminal Monlitor System

The missing link between your CP/M
system and remote computers everywhere!

B talks to most dial-up remote computers.

B stores data from remote computers in CP/M files.

B copies data to CP/M list device if desired.

B transmits files to the remote computer.

B it will even “talk” to another CP/M console.

B features EXPAND and COMPRESS programs
to translate binary files into character files and
vice versa.

B uses the same simple installation procedure as
BSTAM.

This system is great for recording data from remote -
time-sharing systems! it makes it possible to do
local processing of data on a micro and then
transmit it to the mainframe.

$200 per computer.

$15 for manual alone.

Prices refloct distribution on 87 ginglo density dlakettes.
Wa format1s which tequires Siskett
a surcharge of 38 per addilional diskelte will be addad.

Apple is a trademark of Apple Computer.

MicroNET is a trademark of CompuServ.
CPIM is a trademark of Digital Research.

Lifeboat Associates

1651 Third Avenue, New York, N.Y. 10028
(212) 860-0300 Telex: 220501

] ‘boat Associates
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JeskTop Wondens

Darth Vader’s Force
Battle for the TI-59

Clete Jackson, 1715 Dogwood Dr, Rock Hill SC 29730

After purchasing a Texas Instruments TI-59, I realized I
owned one of the most capable pocket calculators in the
world. I wrote the following program, and allowed
several of my friends to play it. They agreed it was the
most exciting calculator game they had ever played. The
program also uses capabilities of the TI-59 that Texas In-
struments does not advertise.

Texas Instruments gives the TI-59 a capability of
seventy-two labels. With the following keystrokes, you
can add nine more labels that are accessible only through
the program; the keystrokes are:

LBL, STO, STO, XX.

Now go back and delete the two STO instructions.
Any of the following can go into the XX location as the
label:

62=Pgm Ind, 63=Exc Ind, 64=Prd Ind,
72=8TO Ind, 73=RCL Ind, 74=SUM Ind,
83=GTO Ind, 84= OP Ind, 92=INV SBR.

The TI-59 has a decrement and skip branching
capability with memories 0 thru 9. With the following
keystrokes, this ability can be given to all 100 memories
except memory 40, since it implies indirect: DSZ, STO,
XX, Y, STO, YY, followed by deleting the two STOs.
The XX refers to any memory register except 40. The Y
by itself is the hundreds digit of the address to be

Photo 1: Battle sector map for Darth Vader's Force Battle. To
fire into a sector, you wait for the number to appear on the
Texas Instruments TI-59 display, press R/S to lock onto it, and
press A, See text for further game details.

Circle 31 on inquiry card. ===



COMPUTERS-TERMINALS-MODEMS!

NEW! NEW! Penril 300/1200 Modem

Connect any computer or terminal 10 the phone lines

From Perkin-Elmer

TI-99/4 Home Computer 1250 Super Owl

® 1200 Baud—Bell 212A $799
e 300 Baud
e Originate/Auto answer

e Full duplex

o RS232 '__,,
® ] year warranty

Direci connection to the phone lines

via RJ11C siandard exiension phone jack

— p—

Optional color monitor Intelligent CRT
$449 USR-330 Modem

Incredibly powerful and flexible

0-300 Baud—Bell 103/113

Originate/Auto answer

$889 ¢ 24 fully programmable function keys Half/Full duplex

{Includes RF modulator for use with any TV) ¢ Full screen editing capabilities RS232

¢ RAM memory for down line loading by 1 year warranty

. ) R host computer

Write for a list of extensive e Built-in printer port $339

program modules available- ® Full polling capabilities
. : 0 ® Detachable keyboard

everything in games, education,

- . ¢ Optional light pen Direct connection to the phone lines
and home computer appllcatlons. Much more! via RJ11C standard exiension phone jack

Main console unit

Bantam 550 CRT Acoustic Modem NEW!

NEW! = .

! | 749 =
$ Transparent mode o Sleek, low profile G -
$4099 13 Addressable cursor ¢ 0300 Baud Ny
iti i e Origi /Answi d
PASCAL Editing functions g Hals{i/"f_]it"e/duglsexer modes $179

Upper/lower case o Self-test

Compact ® RS232—Will work with any R$232
o computer or terminal

With power and speed for ° LErB gisplayrs zfr:Ill functions
business, educational, ' TV RyeSn dpasmaily

. 5= 5 ; At your computer store now!
and scientific applications.

Perkin-Elmer 650/655 , DEC LA34

CRT Page Printer $995
e 100 CPS -

. ° i
® 1 megabyte of floppy disc Quiet o Teletype 43 plug comparible

OW, para]le] ports : gggggaCt : }/aﬁ:abl;ﬂc\:haracler sizes
l2:]serial gorts I h DMA e Can be added to ] Ml;n:’lmorsal£::u185

o isc controller wit ) Write for print sample
Hle o any CRT with our $999 e

ggeer::nagert - interface option.
N r og_en ed edi Teletype Model 43KSR $1049
pul m!glg cabinet eSlgnl The printer designed to give you rapid, rel. Microterm Mime [IA CRT $819
e e L able. hard copy of your CRT screen display. Microterm ACT VA $779

W.D. Microengine-based single
board computer with 64K RAM

We offer full service, on-site maintenance plans on all equipment.
Any product may be returned within 10 days for a full refund.

SALES (312) 346-5650

GENERAL OFFICES (312) 346-565I1
203 NN\WABASH SUITE 1718 'CHICAGQO, ILL 60601 SERVICE (3B12) 733-0497




Listing 1: Darth Vader's Force Battle for Texas Instruments TI-59 calculator. Shaded entries indicate that two keystrokes are needed
to enter the number. See text for details on how the game is played.

Location Ve Keys —~/" Commentary ﬁ
000 LBI A x=t 1 39 STO Firing and positioning subroutine
006 19 SUM 20 — 1 =
012 x =t 0 26 - 2 =
018 x =t 0 26 INV DSZ
023 CLR 2 B’ Memory address 217
026 RCL 9 + T + RCL Random number generator
032 20 = X 7 ¥
037 9 + 1 y*

042 5 - INV INT x|

047 1 0 = INT

051 SUM - 19 STO 20 x "t

056 Exc Ind 19 Pause DSZ 19 0 Display subroutine

062 56

063 if flg 0 1 26

067 2 Pause 2 Pause 2 Pause | Subroutine to indicate you are losing
073 2 Pause 2 Pause 2 Pause | back position

079 2 Pause 2 Pause 2 Pause

085 2 Pause

087 CLR St flg 0 5 STO 25

093 GTO 0 26

096 1 Pause 1 Pause 1 Pause | Subroutine to indicate you are gaining
102 I Pause 1 Pause { Pause | preferred back position

108 1 Pause 1 Pause )\ Pause

114 ) I Pause

116 CLR 5 STO 25 INV St flg

122 0 GTO 0 26

126 0 0 0 0 0 Subroutine to indicate you are
132 0 0 0 0 being shot down

136 Pause GTO 1 26

140 if flg 0 1 26

144 5 0 S Pause GTO 1 Subroutine indicating enemy hit
150 44

151 LBI E STO 20 2 STO B

157 0l 5 STO 02 8 STO

163 03 4 STO 04 9 STO

169 00 8 STO 05 35 STO

175 06 6 STO 07 2 STO

181 08 9 STO 09 1 STO

187 10 7 STO 11 i STO

193 13 4 STO 14 7 STO

199 15 6 STO 16 8 STO

205 17 5 STO 18 STO 25

211 INV St flg 0 GTO 0 26

217 if flg 0 0 96 GTO 0

223 67 LBI C GTO 0 02

branched to. The YY is the tens and units digits of the
address to be branched to.

The Program

I wrote the Darth Vader's Force Battle program at least
a dozen times before I obtained the speed of execution
and realism that I desired.

After programming the TI-59, enter a seed number (in
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the range O thru 9999999999), then press E. The game
begins.

Imagine yourself in the computer battle scene in photo
1, and that you are the pilot of an X-wing fighter. You are
in combat and on the trail of the nefarious Darth Vader.
Digits flashing on the display indicate that Darth Vader is
making evasive moves to outwit you and sneak in behind
your fighter for the kill. You lock on to his location by



SYNCHRO-SOUND

TERMINALS
ADDS Regent 25

—

B s

Ay

LEAR SIEGLER
ADM 3A
ADM 31
ADM 42

SOROC
Technology

1Q 120
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PRINTERS
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OKIDATA
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DIGITAL SYSTEMS
HDS 4004
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14 Megabyte ,
Hard Disk

dd

CROMEMCO
System 3

NORTHSTAR
HORIZON I
HORIZON I Quad
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MORE SPECIALS
Okidata SL125 $2595.00

OkidataSL300 . . . . . 2995.00

Persci277 . ..... .. 1395.00
Integral Data Systems
Paper Tiger Printer. . 885.00

Televideo 912 825.00
Televideo 920 895.00

Livermore Accoustic
Coupler

Centronics
Micro Printer . . .

5" Scotch Diskette
Box . ..... ... ... 34.95

8" Scotch Diskette

. 349.00

We carry a full line of Alpha-Micro Products.
We have a full staff of Programmers and Computer
Consultants to design, configure and deliver a Turnkey
Computer System to meet your specific requirements.

¢ @ SYNGHRO'SOUND ENTERPRISES, INC.




DELIVER! %;:
Osborne Business \)‘. _'.':

Sofrware &5

Before you buy the programs that your company is going to
depend on for its accounting, ask the following questions:

Do | get the source

(Don't settle for less.
code?

You cannot make the
smallest change without it.)
Is it well documented? (The Osborne documen-
tation is the best.)

(If not, why not? What are
they afraid of?)

Is it fully supported?

The Osborne system is the industry standard accounting
package, with literally thousands of users. We offer an en-
hanced version of that package that will run on most systems
without recompiling.

CRT INDEPENDENCE. The original programs were
designed to run on a Hazeltine terminal. To use a different
CRT, you had to modify and test two modules — and recom-
pile every program! With the Vandata package, you simply
pick your CRT from a menu and run

FILE/DRIVE MAP. The original package had all data files
on the same drive as the programs. Ours allows you to
dynamically specify the drive assigned to each file. In fact, you
can change the drive assignments whenever you wish, to ac-
comodate expanded file sizes or new hardware — all without
recompiling!

INTEGRATION. The original AR and AP systems had to
be changed and recompiled to feed journal entries to GL. Our
installation program eliminates this hassle. It simply asks you if
you want the systems integrated, and what your special ac-
count numbers are,

SPEED. The original programs used a binary search to ac-
cess the GL account file. We use an enhanced technique that
greatly cuts down on disk accesses, thus speeding up account
lookups significantly in the GL, AR and AP systems.

BUGS. We have corrected a number of bugs in the original
programs. If you find a bug in our programs, we'll fix it — and
send you a $20 reward! Our users are sent bug fixes in source
form.

MORE! We have made many minor enhancements, and
fixed many minor problems. We are committed to the ongoing
support of our package. Vandata has been an independent
software supplier for over seven years. Quality and support are
our way of doing business.

General Ledger with Cash Journal $85
Accounts Receivable 85
Accounts Payable 395
Payroll with Cost Accounting 3495

¢ All Four Packages (GL, AR, AP,PR) ..., ., .$295
Magic Wand (Super Word Processorl!) $345
Pearl Level lll (best prog. tool available) $645
CBASIC-2 $110
TRS-80 MOD Il CP/M 2.2 (Pickles & Trout) $185
HB9/289 CP/M 2.2 (Magnolia inc. hiw mod)

Formats: Std. 8", 5" NorthStar DD, TRS-80 MOD |l tm, H89/289, Superbrain DD.
Manuals for GL. AR/AP, and PR are not included in price — add $20 per manual
desired (AR/AP are in one manual). CP/M and CBASIC-2 required to run account-
ing software. Users must sign licensing agreement. Dealer inquiries invited.

(206) 542-8370

VANDATA
17541 Stone Avenue North
Seattle, WA 98133

VISA/MC Weicome — TRS-80 Is a registered tm of Radio Shack. Inc,

To order call:
or write;

54 October 1980 © BYTE Publications Inc Circle 32 on inquiry card.

choosing one of the flashing digits and pushing R/S,
which locks that digit in the display. You fire into that
section by pushing A. But remember that Darth Vader
has the force, and he may or may not be at that location
by the time you fire. You might use your own force
(otherwise known as ESP) and enter a different number
by pressing any number 0 thru 9, then fire by pressing A.

If you wait too long before firing, he will outmaneuver
you and come in from behind. This is indicated by a
string of twos walking across the display. Once Darth
Vader is behind you, the flashing digits on the display
represent the areas he is firing into. Your flight computer
is no match for Darth Vader's force, so you must manual-
ly pilot your ship through its maneuvers. You change
your position by first pushing R/S. This will lock a digit
into the display; pushing C changes your position to the
entered location. Remember, your maneuvers will appear
on Darth Vader’s battle screen just as his did on yours.
Once he is behind you, there must be little time wasted in
your maneuvers or else you will become just another one
of his victims.

Both contestants receive a minimum of 5 shots at each
other (ie: if the proper evasive maneuvers are made). A
walking display of ones indicates that you have out-
manuvered Darth Vader and he is again in your gun
sights. A flashing 505 (SOS) indicates that Darth Vader
has been hit. A flashing 0000000000 indicates that you
have been hit. To start a new game push R/S, enter a seed
number, and push E.

The only way you can consistently conquer Darth
Vader is if your ESP is strong (otherwise known as luck).
Have fun and may the force be with you.

Prime Numbers
on the HP-19C

Wilfred Aslan, 26 Twin Brooks Dr, Willow Grove PA 19090

A few months back, a neighbor proudly showed me a
program she had developed for her first computer science
course. As James R Lewis speculated in his article
“TRS-80 Performance Evaluation by Program Timing”
(see March 1980 BYTE, page 84), the program concerned
the determination of prime numbers. Intrigued, I spent
some time on this subject working with my little Hewlett-
Packard HP-19C programmable printing calculator.
Assuming that Lewis has rekindled interest in the com-
petitive programmer’s desire for fast programs, I offer a
more efficient means for the test of a prime number.

In the classic algorithm, the number being tested is
always odd, because even numbers are divisible by 2.
The number being tested is divided by a series of odd
numbers, starting with three, and progressing by twos. If
the remainder of each successive division includes frac-
tions, the number must be prime. The trick, of course, is
knowing when to stop dividing.

A moment's reflection will show that as the value of the
divisor progresses beyond the square root of the number
under test, the quotients will all be smaller than the
square root. Since numbers less than the square root have
already been tried, further testing is pointless.

Circle 33 on inquiry card. ==



When It Comes
To Add-on Memory...

LOBO
Has It All.

LOBO DRIVES manufactures a full line of S-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
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-

reliabllity (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 configurations.
e Up to 220 KBytes Capacity

Single/Double Density

Soit 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, controlier and interface.

¢ Compatible with Most S-100 DOS

Systems
e Up to 3.2 MByte Capacity

MODEL 1850 DUAL
FLOPPY/FIXED DISK MEMORY
SYSTEM

MODEL 950 DUAL
FLOPPY/FIXED DISK MEMORY
SYSTEM

No more worries 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 Capacity
Software Compatibility

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
reliability, combined with the convenience
of a built-in floppy disk back-up in one
cablnet. 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
¢ Buiitin Back-up
e 170 Msec Access (Avg)
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.

©SBR

drives

INTERNATIONAL

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

Telex: 658 482






8-Bit Champion

In price-performance, look to Intel’s powerful iAPX 88 microprocessor
to leave the pack behind. Both now and down the road.

In price-performance races,
the iAPX 88 is the one to beat. It’s
two times faster than the Z-80A
and the 6809. And recent bench-
mark tests show that the iAPX 88,
with its 8088 CPU, consistently
outperforms its closest competi-
tors in memory efficiency, ease of
programming and throughput—Dby
as much as 4 to 1. This is especially
important in high-performance
tasks such as block moves, charac-
ter searches, word shifts, and
16-bit multiplies. All critical for
applications like word processing,
terminal control, scientific
instrumentation and industrial
control.

And because it’s the only 8-bit

the application, your cost savings
here can be substantial.

No contest now with new
Intel software
To unleash the new power that

the iAPX 88 puts in your hands,
it takes more powerful software —

microprocessor that addresses up to
1 million bytes of memory, the 8088
can take on large programs. Without

having to slow down due to over-
lays or memory bank switching,
like other 8-bit processors.

Tough price competitor

In price competition with other
8-bit microprocessors, the iAPX 88
has become the front runner.

You save dramatically on

8085

I 8080 8088

|
L

PRICE

9 10

1982

8-Bit Microprocessor Price Trends

memory chips, too. The iAPX 88
takes—on the average—30% less
memory than competitors for the
same programs. Then too, it allows
you to use lower cost memory to
get the same throughput as
competitors. With a SMHz
8088, you can use our 450ns
memories and still outper-
form a 4MHz Z-80 requiring
250ns chips. Depending on
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the kind only Intel delivers today.
Software that produces object code
directly and gives you important ex-
tensions that allow you to fine-tune
the software to your application.

Software such as PASCAL-88,
the block-structured application
language rapidly becoming the
one most widely used. With our
PASCAL-88, you can do direct
port [/O and interrupt handling, as
well as independent program
module compilation. And produce
code that runs faster than other,
P-code interpreter versions.

Along with PASCAL-88, you
get PL/M-88, our systems imple-
mentation language, our ANSI-
compatible FORTRAN, and our
ASM-88 macroassembler. So with
more software capability than
you've ever had before, now you

can choose the right language tool
for each application—whatever
it calls for.

Get out in front with complete
development support

All the development support
tools you need are ready to go
today from Intel. Start with the
Intellec® Microcomputer Devel-
opment System. Add to that
our ICE-88™ in-circuit emulator.
Together they give you CPU emula-
tion in real time, plus features like
symbolic debugging, diagnostic
commands and program trace
capability. With these tools you'll
get your products to market faster
than by any other route.

Looking down the road

Best of all, with the iAPX 88,
your investment in today’s solution
is protected. Since the 8088 is
100% object-code compatible with
the 16-bit 8086 —plus its future
generations, the iAPX 186 and
iAPX 286 —you have the industry’s
only guaranteed headstart on the
path to the future. Regardless of
which language you’re writing in.

So if you want to outdistance
the pack, choose the iAPX 88—
available today from your local
Intel distributor. To get your copy
of benchmark results, contact your
local Intel sales office or distributor.
For more information write Intel
Corporation, 3065 Bowers Avenue,
Santa Clara, CA 95051. Or call
(408) 987-8080.

intal delivers

solutions.

Europe: intel International, Brussels, Belgium.

Japan: intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Saies, Harvey, industriai Components,
Pioneer, L.A.Varah, Wyie Distribution Group, Zentronics.
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Listing 1: A program which calculates the prime numbers to
10,000, using the square-root test limit. This listing is for the
HP-19C calculator, which finished the job in just over fifteen
hours.

Bi ¥lBLE 25 1466 &4 2 2
B 1 Bt 25 ST+l 45 418!
3 PRTS g5 26 RCLI 55 8
g &TOl 458 &7 RCLT 55 €3
g5 2 gz 28 X i
P FRTY 65 23 RS e 3
7 3 93 3@ 6T03 14 87
3¢ PRTY 42 31 RCLZ 55 @z
g9 STz 45 @2 3¢ PRIX 65
10 EEY a3 ¥ 1 el
o2 gr 34 8TO1 45
(> oTos  4ces 35 GT0L 4 e
13 #lBLi 25 14 g 6 MBLIZT 14 @3
14 2 az 37 RCL2 55 @2
15 cTe2 454; 02 3 RLi 55 0
6 RCL2 Sse B¢ &i
i7 U8 1§53 4 FRC X
g 5T07 4563 41 xe@? 2551

Y RCL4 5584 4F CTOE 14 A
6 W 164 4T &
£ OBTO2 1482 44 ETOL 45 @
& RS 64 45 ETBL 14 &
MBS 14 e 48 RS €4

By limiting the tests in this way, the number of loops
necessary may be reduced significantly. In the “Lewis
Test” of numbers to 10,000, the largest prime number is
9973, and his program uses test divisors to half that
(4986.5), requiring 2491 executions of the loop. By using
a divisor limit of 99 (the square root is actually 99.86),
the loop need only be executed forty-eight times. On the

Listing 2: The beginning and end of the program when run to
calculate all primes up to 10,000.

1, 87, awx 37ER.  anx
2 al, www 97el. o
3 183, w¥x 76T, kew
S ey 167, #¥x 8781, w4y
7. ¥EE 169,  x¥x 238
11, ¥y 3, s §él
13, ¥y . ge!
SEi3, ¥ e
17, xs i Al 582
5 g JE19.  ¥xx ,
= S50 By
2T gt 523, sy
e , 9629,  ¥x¥
cH. X¥x asoe g 2
2 cis Jeél,  KK§ -
2. ¥iw o Ty ) bt
o o9l yud iy
i 8649, wax iy
A s SOT4 e
f{ ¢ S661. KN i
43, kvE Sty LR SECs, ¥¥y
e 1
- S6rd. ¥X¥ apos
ia ¥y 957G £¥% --8'..'1 . X5y
e o et + -~ e
52, &y 3659, Eg 528! e
52 wwx 7. Ak T Ay
ST 2 S7i8,  wk s
€7, ¥¥¥ 7R ¥¥K raR
P ks 733 gy b
T e 275, e REE
R 2 3743, wer j4ed
83, #yi 748, s iy
83, kit 5767, ¥k Lz

HP-19C, this gives times of 38 m 18.1 s (for the original
test) versus 46.4 s (testing only to the square root limit).
For the complete computation of primes up to 10,000, the
little calculator finished the assignment in 15 h 16 m 22.7
s, using the square-root limit. Listing 1 shows the pro-
gram; listing 2 contains the beginning and end of my list
of prime numbers. B

e o software.

New PASCAL100™ CPU mates
todays popular UCSD Pascal lan-
guage to your $-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 $-100

For complete information—fast—mail this ad or call us.

implemen-
tations

of

UCSD Pascal.?

More Memory. Upto
128K bytes of memory, plus an optional
IM extended address feature.

Dealer/OEM inquiries
Better Performance. gslemed
Complies with the new IEEE
standard—PASCAL-100 has
upward compatibility built in.

Name Title
Company _ Phone
Trademark of University Address
]
State Zlp
Copyright ©1980,
Digicomp Research

All rights reserved.
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Digicomp Research TerraceHill. Ithaca NY. 4850 (607)273-5308"
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Our Printers
MFEAN BUSINESS'!

FEATURES:

® 150 Characters per second

® Bidirectional printing, logic seeking

® 9 x 9 Dot matrix

® Upper and lower case with decenders
® Double width characters

® 70 Characters per inch — horizontal

® G or 8 Lines per inch — vertical
e Adjustable tractors
® Original and 4 copies

OPTIONS:

Extended life head
Paper out sensor

Bell, programmable
240 Vac 50 Hz
Extended Factory Service
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ANACOM 150> i

DOT MATRIX PRINTER

The ANACOM - 150 is a highly dependable receive only
printing terminal. It's modular construction combines
rugged quality with convenient serviceability. It is factory
warranteed for 90 days with an extended service contract
available for continued customer protection.

Suggested list price $1,350.00
Includes:
Serial or parallel interface

ANACOM GENERAL
CORPORATION
1116 E. Valencia Dr.
Fullerton, Calif. 92631
(714) 992-0223
DEALER INQUIRIES INVITED



The BYTE Book
of Pascal

Edited by

Blaise W. Liffick
Based on the growing
popularity of Pascal as a
programming language,
numerous articles,
language forums and let-
ters from past issues of
BYTE magazine have

PASCAL

FROM START TO FINISH

|

UCSD Pascal System. For
the novice, this book
steps through the System
bringing the user to a
sophisticated level of
expertise. Once familiar
with the System, you will
find the guide an invalu-

able reference tool for
creating advanced appli-
cations. This book
features tutorial examples
of programming tasks in
the form of self-study
quiz programs.

The UCSD Pascal Soft-

ware Systems, available
from SofTech Micro-
systems Inc, 9494 Black
Mountain Road, San
Diego CA 92126, is a
complete general purpose
software package for
users of microcomputers
and minicomputers. The
package offers several
interesting features
including:

been compiled to provide T e,
this general introduction e Y ® Programs which may
to. Pascal. In a_ddmon, The BYTE | . be run without altera-
this book contains several ; ll“ - 'j|f : "I:"""ﬂ"‘ tion on the General
important pieces of soft- | };ﬂ-"r\ ( “': (he UCSD Automation or DEC
ware including two ver- | Pascal Pascsanl PDP-11 minicom-
sions of a Pascal compiler Swysicm puters, or on an 8080,
- one written in BASIC L e 8085, Z80, 6502, 6800,
and the other in 8080 T or 9900 based micro-
assembly language; a g o b | s A computers.
P—code interpreter written e ——— ® Ease of use on a small,
in both Pascal and 8080 single-user computer
assembly languages; a with display screen
chess playing program; r—F————F—"—"F""—""~"""""7""""""""= - and one or more
and an APL interpreter | :1'1 I floppy disk drives.
written in Pascal. $25.00 [ —— i ﬁ ' | o A powerful Pascal
Hardcover pp. 342 | O copies of Beginner's Guide for the UCSD Pascal System ' I compiler which sup-
ISBN 0-07-037823-1 | O copies of The BYTE Book of Pascal I ports interactive appli-
[ I cations, strings, direct

. , . [ . | access disks, and
Beginner's Guide | Name Title Company | separately compiled
for the UCSD | | ¢ modules e
Pascal SYStem } Street City State/Province Code I of (é(;l:s:ptfn(;ztz(:;gn
by Kenneth L. Bowles | I ware: operating
Written by the originator [ O Check enclosed in the amount of $ I system, file handler,
of the UCSD Pascal | D Bil Viea 0 Bil Master Charge | screen oriented text

ic hi 3 . ardNo. _____ FExp.Date i i i

xiyasttie::’btc}),l(l)skhilsg}élz’signzg } B ‘ Add 60¢ per book to cover postage and handling. I s zeiliers, s el Gl
as an orientation guide in Street, Peterborough, N 11.95
for learning to use the LB[‘[‘HSZE Emi _ee_ _e e___Gh_ _H E’ fs_.__.alo_l ISBN 0-07-006745-7
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Using standard typing methods, hundreds of valuable hours are spent
erasing, revising, and retyping letters and documents as you work
towards a final draft copy. The second, third, or fourth drafts take just
as long to type as the first!

With WordPro word processing software you can transform your
Commodore computer into a “state of the art” word processing
machine with sophisticated word processing features at an affordable
price.

There are four versions of WordPro, ranging from the simple to the
sophisticated. WordPro 1 on cassette will give computer enthusiasts a
tuli range of text editing capabilities with cassettefile storage. WordPro
2is disk based and allows fastand easy file handling and manipulation.
WordPro 3 was designed for professionals and contains the many
featuresrequired in a business environment such as global search and
replace, headers, footers, decimal tabulation, repagination, merging
capabilities, and much, much more. WordPro 4 is our best. WordPro 4
runs on the new Commodore 8032, 80-column display computer.
WordPro 4 has all the features of WordPro 3, plus additional features
usually found only on the most sophisticated and expensive word
processing equipment.

WordPro is a new breed of word processing software. Powerful,
sophisticated, and easy to use, WordPro was field-tested by dozens of
attorneys and commercial customers during 1979. WordPro is now
installedand is savingits owners valuable time and money in hundreds
of offices nationwide.

WordPro was designed with the user in mind. WordPro's unique
“"STATUS LINE" constantly interacts with the user by displaying the
status of the system. Editing, storing documents, recalling letters, even
the most sophisticated comands, are accomplished by a few, easy to
remember, keystrokes.

You may find that WordPro alone is reason enough to own a computer.
WordProcan be found at most Commodore dealers worldwide. Call us
for the number of the dealer nearest you. If you cannot locate a
stocking WordPro dealer you may place an order with Professional
Software via check or VISA/MasterCharge.

Solve Your Paperwork Problem. ..
Let WordPro Software Do The Work

™

“WordPro is the most sophisticated Word
Processing Software package available for the
Commodore Computer line.”

P Liell
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Actual Photograph of WordPro on CBM Mode! 8032
The many features of WordPro 1 - 4:

WordPro 1 - Cassette based  Status line e Text Editing
Insert/Delete » Screen Scroll Auto Repeat e String Search e
Erase Functions e Link Files e Margin Controls e Tab
Functions e Justification » Page Length

WordPro 2 - Most WordPro 1 Functions Plus + Disk Based ¢
Paragraph Indente Centeringe Text Transfere Hyphenation
* Appending ¢ Margin Release e Variable Blocks {(Form
Letters) » Multiple Copies ¢ Automatic Disk Commands e
Complete Disk File Handling

WordPro 3 - Commercial Disk Version for 40 Columns e
WordPro 2 Functions Plus + Global Functions (Search/
Replace/Copy) » Merging Disk File Linkage e 10 or 12 Pitch e
Repagination ¢ Duplicate Lines  Auto Delete Word/Sen-
tence/Range ® Numeric Mode » Underlining ® Continuous
Print  Headers/Footers » Auto Page Numbering ¢ Pro-
portional Justification ¢ Forced Paging ¢ Non-Print Com-
ments ¢ BASIC Language File Compatibility

WordPro 4 - Commercial Disk Version for 80 Columns e
WordPro 3 Functions Plus + Displays and Formats Text to
Screen for Review

WordPro 1 — For 8K RAM units. Requires C2N

Peripheral/integrated cassette drive - $29.95
WordPro 2 — For 16K RAM units with 40 column
screen. Requires 2040 disk drive - $99.95

WordPro 3 — For 32K RAM units with 40 column
screen. Requires 2040 disk drive - $199.95

WordPro 4 — For Model 8032 with 80 column screen.
Requires 2040 or 8050 disk drive - $299.95

All four versions of WordPro are written in 6502 machine code.

Professional Software Inc.
166 Crescent Rd., Needham, MA 02194

(617) 444-5224

*WordPro Dealer Inquires Invited*
WordPro was deveioped by Steve Punter of Pro-Micro Software Lid., and ismarketed exclusively by
Protessional Software Inc.

| Software Inc. CBM is a registered trademark of

WordPro is a registered trad k of Prof:
Commodore Business Machines.
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An 8088 Processor
for the S-100 Bus

Part 2

Thomas Woodward Cantrell
2475 Borax Dr
Santa Clara CA 95051

Last month I talked about the Intel 8088 micro-
processor (a 16-bit processor with 8-bit connections to
the outside world), its associated support devices, and the
general subject of doing 16-bit processing on the S5-100
bus. In this portion of this three-part article, I will present
the design of my 8088-based S-100 processor board. In
part 3, I will describe MONS88, a machine-language
monitor for this processor board.

Interfacing

While the processor board presented here is compatible
with the 5-100 boards in my system, it does not fully con-
form to the proposed IEEE (Institute of Electrical and
Electronics Engineers) standard. By devoting a little addi-
tional design effort, an interested reader should be able to
make the board as IEEE-compatible as he wishes and can
implement features I chose not to include. Refer to figure
1, the schematic diagram for the processor board on
pages 66 and 67, throughout the following section.

The adaptation of the basic computer to the S-100 bus
can be broken up into four necessary tasks:

® providing a buffered, demultiplexed address bus;

® providing for separate 8-bit buffered input and output
data buses;

@ generating a buffered command/control bus;

® producing the required status signals.

The Address Bus

It is necessary to demultiplex and buffer the address
bus of the 8088 to communicate with the rest of the
system. An immediate question is how to deal with twen-
ty address bits instead of the traditional sixteen. The IEEE
S-100 standard defines certain pins for extended address-
ing. However, some popular memory boards use bank-
switching techniques, which are ill-defined between
various manufacturers. My solution is to simply ignore
the problem by using only the lower 16 address bits. A
64 K-byte address space is more than adequate for my
current needs; and besides, none of the spare memory
boards I will be using have either extended addressing or
bank-select capability.

Looking at the schematic in figure 1, we see that ICé
and IC7 solve the problem. These are 8282 octal latch
buffers, which are much like the familiar 8212 device (see
figure 2). Two differences are that the drive capability of
the 8282 is greater than that of the 8212, and it comes in a
narrow twenty-pin package (versus the wider twenty-
four-pin package of the 8212).
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In the case of lines ADO thru AD7, the 8282 also does
the required demultiplexing of data and address informa-
tion. By tying the 8282 STB (strobe) input line to the 8088
ALE (address latch enable), IC7 serves to latch the ad-
dress. Since A8 thru A15 are only address information,
the STB input of IC6 can simply be tied high. Also note
the presence of S-100 signal ADSB* (address disable) at
the OE* (output enable) pins of both ICé and IC7. (The
asterisk indicates an active-low signal.)

Each basic bus (address, data, status, and com-
mand/control) has a signal that can be used to cause the
bus to go into its “disconnected” high-impedance state.
This is important for DMA (direct memory access) -type
functions in which different bus masters (processor,
DMA controller, etc) must take control of the system. By
causing the bus of the processor board to go into its high-
impedance state, the whole processor board eftectively
“disappears” as far as the rest of the system is concerned.
ADSB* performs this disappearing act for the address bus
of the 8088 by pulling the 8282 OE* (output enable) pins
high.

As a final note, the IEEE S-100 extended-addressing
standard could be easily implemented by feeding lines
A16/S3 thru A19/S6 into another 8282, demultiplexing
the information with the ALE line, and bringing the ap-
propriate outputs onto the defined S-100 lines.

Data Buses

IC8 (another 8282) buffers the data-output bus. Note
that the S-100 signal DODSB* (data-out disable) serves
to disconnect the output data bus for DMA, just as
ADSB* did for the address bus. IC9 (an 8282) buffers the
input data bus. Notice here that:

® There is no DIDSB* line. The purpose of the four bus-
disable signals ADSB*, DODSB*, SDSB* and CDSB*
(address-, data out-, status-, and control-disable lines)
is to make the processor disappear from the bus, so
that another processor can take control. Consequent-
ly, the only buses that need to disappear are ones that
drive the bus (hence only output buses).

® [C9’s OE* connection (B) is the output of some TTL
(transistor-transistor logic) at the top of the schematic
which serves to disable IC9. (Rest assured that I will
explain what is going on in more detail.) Whenever we
are reading from the on-board memory and /O (in-
put/output) ports (8185-2 and 8755A-2), this discon-
nects the data-input bus from the 8088, thereby
eliminating a potential for bus contention.

Circle 38 on inquiry card, ==



“We designed a computer family

4005 MIRTIVIEOH

that |i|l|i83 lealer sales:

Geof Karlin
Director of Systems Development

‘At ADDS, we've just designed a unique computer
family that multiplies your selling power because it
expands customers’ computing power.

“We call it ADDS Multivision-a trio of stacking,
CP/M®-compatible computers that lets users upgrade
without any change in their programs. It works like this:

“MULTIVISION 1 (top module) is a get-started
computer with a 5 MHz processor, 64K bytes of RAM
and mini disk storage capacity of 700K bytes. It lists
for $3,785 without terminal.

“MULTIVISION 2 (top and bottom modules) pro-
vides 5M or 10M bytes of hard-disk storage. Priced
thousands less than other hard-disk systems, it lists for
$7,995 with 5M bytes of disk.

“MULTIVISION 3 (entire stack) tops off the line,
giving you a multi-user system with up to 256K bytes
of RAM that supports up to four display terminals
simultaneously.

“We even offer an ADDS-developed package that
lets Multivision function as a word processor.

“Since its introduction at the NCC, thousands
have inquired where to buy Multivision. Wed like to
give them your name.”

For information on dealer opportunities, write:

S. Eric McErlain, Systems Division, Applied Digital Data
Systems Inc., 100 Marcus Boulevard, Hauppauge,
N.Y. 11787

CP/M is a registered trademark of Digital Research, Inc.

SOMETHING EXTRA IN EVERY THING WE DO

MULTIVISION



® The eight 1 k-ohm pull-up resistors have a number of
effects. First, accessing nonexistent memory or 1/O
devices will always yield hexadecimal OFF (all 1 bits).
Second, it is easier and faster to pull a normally high
signal low than the other way around. Most impor-
tant, the S-100 bus traditionally allows boards that
drive the input data bus of the processor to use either
TTL three-state drivers or open-collector drivers. The
S-100 standard requires the existence of 1 k-ohm pull-
up resistors to +5 V somewhere on the open collector
lines. Here they are.

® “IC10” is a sixteen-pin socket with the eight ad-
dress/data lines wired across it. This is for connection
to the diagnostic front panel.

So far, everything has been pretty straightforward.
Now comes the interesting part of the design effort. The
question is how hard is the design, and how much TTL
“glue” will it take to emulate the required status and con-
trol signals.

The Control Bus

Another 8282 buffer (IC5) is used to drive four control
output signals (pHLDA, pWR*, pDBIN and pSYNC):

® pHLDA: The processor hold-acknowledge line is
used when a DMA controller (or other bus master)
wishes to take control of the system bus. It does this by
asserting the HOLD* command to the current processor
(bus master). Then the processor turns off its own ad-
dress, data, and status output buses using ADD ADSB*,
DODSB*, and SDSB* lines. When the processor is ready
to “get off” the bus, it will assert pHLDA, which informs

T

LOPPY DISK FACTORY DIRECT FLOPPY DISK FACTO

® Buy factory direct from the manufacturer of floppy disks
sold exclusively under other well-known brand names.

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

e 509%0 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 @ bookcase binder for easy access, handling
and Storage. "Diskit” complete for the introductory
erice of only $49.50 plus $2.50 freight and handling.
ormal price $59.50. Order now and save $10.0
(CA residents add 6% 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 60759
Sunnyvale, CA 94088

For VISA or MasterCard call toll-free
(800) 824-7888
In Calif. (BOO) 852-7777
In Alaska & Hawaii (B00) 824-7919
Ask for Operator 98

2SI Add013 103510 AHOLDV4 MSIAQ Add014 LD

w ACTORY OIRECT FLOPPY DISK FACTORY DOIRECT FLOPPY DISK FACTOR
3HIA AHOLIV4 XSIAa AddO14 133410 AHOLIV4 YSI1a Add014 LJ3HIA AH
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the processor “getting on” the bus that the final transfer
of bus control can take place. At this point, the new
master completes the transfer by turning off the old
master’s control bus (via CDSB*).

The 8088 HLDA pin provides the S-100 bus pHLDA
function.

® pWR*: The processor write line is the general-
purpose write or output strobe for transmitting data to
system memory or peripherals. The 8088 WR* pin pro-
vides the S-100 bus pWR* function.

® pDBIN: The processor data-bus-in signal is the
general-purpose read or input stobe for transmitting data
from system memory or peripherals.

The 8088 RD* pin, inverted by IC11, provides the
$-100 bus pDBIN function.

® pSYNC: The processor sync signal tells the rest of
the system when a new bus cycle is starting. This makes
possible processor designs that are independent of the
number of intrinsic bus cycles per machine cycle. Many
8-bit machines have three bus cycles for each machine
cycle. The 8088 has four bus cycles per machine cycle.
Any bus slave that is concerned with what cycle the bus is
in can synchronize pSYNC, regardless of the processor
being used.

The 8088 ALE signal correctly identifies the start of a
bus cycle and can be used for the S-100 bus pSYNC
signal.

The control input bus lines are scattered on the right
side of the schematic and consist of the RDY, XRDY,
INT* and HOLD"* signals. (See figure 1.)

® RDY and XRDY: These lines serve essentially the
same purpose, to force the processor to execute wait
states. RDY is traditionally used by slow memory or I/0O
devices, while XRDY is used by front panels to imple-
ment run/stop and single-step capabilities. Both lines are
pulled up by 1 k-ohm resistors, and if either goes low,
IC12 and IC13 bring the 8284 line RDY2 low and the in-
formation goes through the 8284 to the 8088 (via their
READY lines).

® HOLD*: The HOLD* line on the $-100 bus is
equivalent to the HOLD line on the 8088 when it is in-
verted by IC12.

® INT*: The INT* line on the S-100 bus is equivalent
to the INTR line on the 8088 when it is inverted by IC11.

The Status Bus

The question here is how closely the status outputs of
the 8088 correspond to those needed by the system. This
can be a real problem in interfacing processors to buses
for which they were not designed. After all, it is a fun-
damental architectural decision about what a given pro-
cessor will tell the rest of a system about its activities and
when. Creating status signals with TTL devices can be
quite a problem.

In this case, we are very fortunate with the 8088. Con-
sistent Intel design philosophy is apparent here, easing
our interface task. Looking back at table 2 of Part 1 last
month, we recall that the states of three pins (I0/M*,
DT/R*, and SSO*) fully encode the 8088 status. The tim-
ing diagram shows that status is valid at the right time,
shortly after the start of the bus cycle. Using an 8205
1-of-8 decoder (IC3), the decoded status can be fed to the
bus through a buffer (IC4). IC4 is not an 8282; it is an
8283, which is an 8282 with inverted outputs.

Text continued on page 68



THE KURTA
GRAPHIC TABLET

A VERSATILE INPUT DEVICE FOR SMALL COMPUTERS

e 8%" x 11" TABLET SURFACE

® PEN

o COMPATIBILITY WITH 7" x 9" DISPLAYS

* MINIMUM INTERFACE AND SOFTWARE
REQUIREMENTS

KURTA Graphic Tablets provide the small
computer user with a method of enhancing
his or her present setup without making a
large expenditure. For example, because of
the recessed tablet surface, an 82" x 11" pad
of paper fits snugly, virtually eliminating

Circle 40 on inquiry card.

A simulation

re-location problems. Hard copy is easily ob-
tained using the pen with replaceable ball
point cartridge. The KURTA Graphic Tablet is
directly compatible with standard 7" x 9”
display screens and since the tablets’ data
output directly matches the computer capa-
bilities, the interface and software require-
ments are minimized. KURTA is “the new
leader in graphic message input and delivery.”

For more information about the KURTA
Graphic Tablet see your nearest computer
dealer or contact us direct.

RURTRA

CORPORATION
206 S. RIVER DR.

TEMPE, ARIZDNA 85281
(602 968-8709
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NEW from
Wiley's popular
paperback line

USING CP/M"

JudiN. Fernandez & Ruth Ashley

This detailed, self-paced introduction to Control
Program/Microcomputers—the most widely used
microcomputer operating system—lets you use
CP/Mto get maximum capability and efficiency from
your micro.

“A marvelous addition to the CP/M literature....| only
wish that | had had the book when | was starting out!™
—Alan R. Miller, New Mexico Tech and Software
Editor, Interface Age

047108011-X Sept. 1980 approx. 320 pp. $8.95

BACKGROUND MATH FOR A

COMPUTER WORLD, 2nd Ed.

Ruth Ashley in consultation with Nancy B. Stern
Here are all the basic mathematical techniques,
concepts, and facts you need for productive, intelli-
gent interaction with your computer using any
computer language. The new edition of this popular
manual includes an entirely new chapter on

trigonometry.

0471 08086-1 1980 308 pp. $7.95
WHY DO YOU NEED A PERSONAL
COMPUTER?

Lance A. Leventhal & Irvin Stafford

Whether you're considering buying a personal
computer or already own one, this is the book for
you! Both consumer handbook and practical
manual, it's more comprehensive, detailed, and up-
to-date than any other work of its kind. It includes
sensible guidelines on the advantages and
drawbacks of each model, plus technical advice and
sources of equipment and information. Find out how
to use the personal computer to manage your
finances, analyze stock market trends, serve as
appliance controllers, much more!

047104784-8 Nov. 1980 approx.320 pp. $8.95

FORTRAN IV, 2nd Ed.

Jehosua Friedmann, Philip Greenberg, &

Alan M. Hoffberg

Arevolutionary new edition of the standard
FORTRAN guide—now heavily oriented to personal
computers. You'll start writing basic FORTRAN
immediately, then progress smoothly to standard
extensions and advanced options. Whether you use
FORTRAN 77 or FORTRAN IV, the authors clarify the
differences—with comparative tables—so you can
follow whichever version is right for your machine.
Users of mainframe computers will aiso find the book
totally applicable.

047107771-2 Oct. 1980 approx.452pp. $8.95

TRS-80 BASIC

Bob Albrecht, Don Inman, & Ramon Zamora
Packed with games, graphics, and practical applica-
tions, this eagerly awaited guide leads you step by
step to maximum use and enjoyment of your new
TRS-80.

“The book is OUTSTANDING and is perfect for all
LEVEL Il owners.... Geared toward the beginner,
but does contain a wealth of information for more
advanced programmers.... TRS-80 BASIC is the best
thing to happen to LEVEL Il owners!”
—Computronics Monthly News Magazine

0471 06466-1 1980 351 pp. $8.95

JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y. 10158

In Canada: 22 Worcester Road, Rexdale, Ontario
Wiley Selt-Teaching Guides also teach COBOL, Job Control Language,
Flowcharting, and other computer skills. Look for them at your tavorite
bookshop or computer store, or send your check (including state sales tax)
to Pam Byers, Dept. 1-7150
Prices subject to change without notice
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Number Type +5 VGND
IC1 8088 40 1
IC2 8284 18 9
IC3 8205 16 8
IC4 8283 20 10
IC5 8282 20 10
1C6 8282 20 10
IC7 8282 20 10
IC8 8282 20 10
1C9 8282 20 10
IC10 7474 14 7
IC11 74L.504 14 7
IC12 74L.S04 14 7
IC13 74L.500 14 7
IC14 74L.520 14 7
IC15 74L.500 14 7
IC16 74L.504 14 7
IC17 8755A-2 40 20
IC18 8185-2 18 9
IC19 74L5139 16 8
Table 1: Power connections for the integrated circuits in the
schematic diagrams of figure 1 and figure 5.

Text continued from page 64:

As usual, the OE* of IC4 is tied to the appropriate
disable signal (in this case, S-100 SDSB*, or status
disable).

Thus, 8088 pins IO/M*, DT/R*, and SSO* are fed as
inputs to the 8205 decoder (IC3), and the status appears
through the inverting 8283 (IC4):

® sM1: The status M1 signal indicates to the system
that an op-code fetch (8080A style) is taking place. The
reason I say “8080A" style is that sM1 for an 8080A is dif-
ferent from the status instruction fetch of the 8088.

For example, on an 8080A, you must use 3 bytes when
you want to load a register (pair) with a 16-bit data item.
The first is the instruction itself, while the second and
third bytes are the data. The 8080A treats only the first
byte-fetch as an instruction fetch; the second 2 bytes are
operand fetches. The 8088, on the other hand, treats all
three fetches as instruction fetch (ie: sM1).

This signal is not required by any of the boards I plan
to use in the system, so the only real difference I notice is
that the 8088's front-panel sM1 light seems brighter than
the one on the IMSAI (due to its being on more often).

® SINTA: The S-100 status interrupt-acknowledge
line indicates that the processor is in an interrupt-
acknowledge sequence. 8088 interrupt-acknowledge
status works just fine.

® sWO*: The S-100 status write/output signal is used
to tell slave units that the processor is sending data to
them. Commonly, the signal, in conjunction with
address-decoding circuitry, acts as a select signal for
other boards in the system. Since this signal is active low,
the inverter at IC11 conditions the 8088 status.

® sOQUT: The status output line tells the rest of the

- system that the processor is transferring data to an output

port. The derived “write I/O" line from the 8088 is used
to implement the S-100 sOUT line.

® sMEMR: The S-100 status memory-read line is used
to select memory boards for input. On the 8080A,
sMEMR is generated for all memory accesses including
code, operand, and data (stack operations). On the 8088,
status memory-read is generated only for data movement
(eg: MOV MEMPOINTER, 0) and stack operations (eg:
POP AX).



SOFTWARE THAT THINKS
FOR ITSELF

Before The THINKER™, microcomputer business

systems have fallen short in two distinct areas: FLEXIBILITY
and INTEGRATION. Every business is different and requires
software to be pre-set to fit its own particular needs. A nip here,
a tuck there, and files are extended to where the business was
expected to be. . . But, a single file too short can cause the
system to fail, or a single file too long wastes costly disk space.
The THINKER™ takes the guess work out of your business
data processing by thinking for you.

EASY TO USE-FULLY INTEGRATED
ACCOUNTING SYSTEM

The THINKER™ consists of 7 comprehensive interactive

modules, with all transactions applied immediately and the
results are instantaneously accessible. They are;

* ACCOUNTS RECEIVABLE ¢ ACCOUNTS PAYABLE

¢ SALESORDERENTRY e PURCHASE ORDER ENTRY

¢ INVENTORY CONTROL ¢ GENERAL LEDGER ® MAILING LIST

o

FLEXIBILITY SOFTWARE THAT
GROWS WITH YOUR BUSINESS

The THINKER™ utilizes the DYNAFILE™ Keyed File Allocation
Scheme which dynamically manages file length and records to
meet the businessman’s needs and will automatically extend itself
to work on hard disks without any program modification. No disk
space is wasted because the system automatically recaptures
space when records are deleted. DYNAFILE™ utilizes a
sophisticated indexing scheme, allowing direct access to any
record. Machine language programming insures DYNAFILE™
speed, reliability, and integrity.

The THINKER™ is currently available for 6502 based
microcomputers. 80 column PET/CBM Computers
80 column Apple Computers (Available Nov.)

Pri DEALER
|ntr0dUCt0ry ce $595 INQUIRIES
INVITED

See The THINKER™ at your local computer store,
or send check or moneyorder, plus $3.00 shipping to:
= == = UNITED
e y— 212) 682-0347
== SOFTWARE #"?
OF Telex 640055

*The THINKER and DYNAFILE
K/5EOWT/)'/'I(/)RRDKANVYE.100)147MERICA are trademarks of USA Soitware.
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Similar to the familiar 8212, the 8282 has a [ [
L Loq—cycﬁ

greater drive capacity and comes in a nar- sT8 > I > 5 _I
rower, twenty-pin dual-in-line package. -

Examining the schematic, we see that IC3 output 0 (in-  insures that sMEMR is asserted whenever the 8088 status
dicating code access) and IC3 output 4 (indicating is “code access” (ie: sM1).
memory-read) are gated into NAND gate IC13, and the ® sINP: This status input line tells the rest of the
result is fed through inverter IC16 before being brought  system that the processor is requesting data from a port;
out as SMEMR via IC4. This allows sMEMR to be this signal is easily implemented with the 8088 “read 1/0O”
generated by the 8088’s read-memory status, but it also  derived status signal.
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MICROTER

SO RELIABLE WE GIVE YOU

DAYS

WARRANTY

We are sure that our \ ‘ Wil
prov]de you consistent, depe dﬁbl‘ﬁ.ngrfb?manm This is why
“we glve you,not the usual 90-days in fine print,but an incredible
365- days warranty. We stand behmd every product we make

e LOADED WITH INNOVATIONS

e 40, 80 or 120 columns (software selectable)
e Non-thermal paper, pin feed
e 125 CPS, 70 lines per minute
e 9 X 7 dot matrix
¢ Vertical format unit
o 96-character ASCIl (upper and lower case)
e Adjustable forms width to 9%2“
o Parallel and serial (RS-232C)
interfaces available

OUR UNIT PRICE

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

MICROTENK

For more information contact:

MICROTEK, Inc.

9514 Chesapeake Dr.
San Diego, CA 92123
Tel. (714) 278-0633
TWX 910-335-1269




StackWork's

FUHTE

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.

‘1=

N— | ' EXTENSIBLE

: - Add functions at will.
" CP/M* COMPATIBLE
280 or 8080 ASSEMBLER included

Single license

Supplied with extensive user manual and tutorial:
$150.00

Documentation alone: $25.00

OEM'’s, we have a deal for you!

CP/M Formats: 8'' soft sectored,
5'' Northstar, 5'' Micropolis Mod I,
Vector MZ, TRS-80 Mod I

Please specify CPU type.
280 or8080

All Orders and General Information:
SUPERSOFT ASSOCIATES

PO. BOX 1628

CHAMPAIGN, IL 61820

(217) 359-2112

Technical Hot Line: (217) 359-2691
(answered only when technician is available)

i

VISA

SuperSoft

First in Software Technology

*CP/M registered trademark Digital Research
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® SsHLTA: The S-100 status halt-acknowledge signal
is asserted when the processor enters a halt state. The
8088 “halt” decoded status line provides this function.

Design Details

The S-100 system-clock signal (®, pin 24) is sent from
the CLK output of the 8284 through an inverter in 1C12
that serves to invert and buffer the S MHz signal.

Another signal, PWAIT, is the logical inversion of the
READY input to the processor. This is brought out to
S-100 pin 27. I use this to observe READY status on the
front panel.

A front panel RESET switch (closure to ground) comes
onto the board through the RC (resistor/capacitor) tim-
ing network (47 k-ohm resistor, 1 uF capacitor) and is
connected to the 8284 RES™ input.

The bottom-right of figure 1 contains a couple of gates
and an inverter. This circuit determines if an I/0 READ
or I/0 WRITE is taking place and properly controls the
IOR* and IOW* inputs to the 8755A-2. These signals are
used when the two 8-bit parallel ports it contains are
accessed.

Finally, the circuit containing IC19, IC14, and various
inverters (these appear in the upper-middle portion of the
schematic) fully decodes (ie: with no wasted address
space) the address for the 2 K bytes of EPROM (erasable
programmable read-only memory) and 1 K bytes of pro-
grammable memory on the processor board (8755A-2
and 8185-2). The 2 K bytes of EPROM are addressed
from hexadecimal XF800 to XFFFF, and the 1 K bytes of
user memory are addressed from hexadecimal XF400 to
XF7FF.

Since only sixteen address lines are used, the contents
of the upper four address lines are not important, hence
the X in the above hexadecimal numbers. Some [/O space
is wasted though; the 8755A-2 uses the state of address
lines ADO and AD1 to determine whether to utilize port
A or port B during 1/0 operations. With my decoding,
170 addressing is such that port A will be accessed with
port addresses between hexadecimal F800 and FFFF,
which map into the following address pattern:

Port A address = 1111 1XXX XXXX XX00
(ie: OF800, OF804, etc)

Port B uses addresses in the same range (ie: OF800 to
OFFFF) that match the following pattern:

Port B address = 1111 1XXX XXXX XX01
(ie: OF801, OF805, etc)

Remember that the 8088 uses a full 16-bit /O address (as
the IEEE standard recommends) rather than echoing the
8-bit I/O address on the high and low bytes of the ad-
dress bus (as the 8080A does).

Other Signals: Pins 1 to 50

I have left some signals off the board that you may
want to use, so before you start building, you may want
to pencil in a few of your own design additions. Some of
the missing signals relate to the IEEE standard and some
are old standbys that appear on many boards. The
following is a general summary of my usage (or non-
usage) of all S-100 lines.

® XRDY: Pin 3 on the S-100 bus is one of the two

Circle 44 on inquiry card. sp



Now You Can Put a

TRS-80 Com

In Your Pocket!

Now you can carry computer
power wherever you go. And with
the TRS-80 Pocket Computer, you
can Create your own programs or
purchase ours. These are available
now: Civil Engineering, Aviation,
Business Statistics, Games, Per-
sonal Finance, Math Drill, and Real
Estate.

Look At These Exciting Features!
57-key alphanumeric keyboard.
Big LCD display that scrolls left and
right for program line entry and ed-
iting, and steps up and down for
program listing. Programmable in
an enhanced, easy-to-learn BASIC
language. Built-in arithmetic func-
tions including trig and inverse trig
(with readout in degrees, radians
or gradians) log, exponent, square
root, angular conversions, integers
and absolute values. Accuracy is to
10 digits and it can handle 2-digit

Radio Sfhaek

The biggest name in little computers™

mputer

Onliy s249 WEIGHS ONLY 6 OUNC

_‘BnotherRadxo Shack Personal Computer Breakthrough!

exponents. With array and 7-char-
acter string-handling ability you've
really got a handful of computa-
tional power!

Programs and Data Retained in
Memory When Power Is Off! The
1424-step memory is automati-
cally partitioned for program and
data storage. There’s a 26-data ele-
ment memory and 48-step reserv-
able memory.

Available Now! Exclusively at
Radio Shack stores, dealers and
Computer Centers. Complete with
carry case, manual, batteries.
Hurry, because everyone will want
this sensational new computer.
And what could make a better or
more unique Christmas gift?

Nothing Else You Can Put In

Your Pocket Can Do All This!

10 Print *"SHELL METZNER SORT": FOR X = 1T0 100:
PAUSE "DATA ITEM #";X:INPUT A(X +100): IF A(X+100
X h<0 GOTD 25

25M = X

30M= INT(MIZ) IFM= 060T0107

gg.ll =1K=X-M

60 BEE%1"ML’ =1+ M: IF (A(l +100)< = A(L+100))

GO
70 T et A(I + 100)' A(l + 100) = A(L + 100):

— M:IFI<1GOTO 108
90 GOTO 60
100 J = J + 1: IFJ>K GOTO 30
105 GOTO 50

107 BEEP 5: INPUT "PRESS ENTER FOR LIST"";
MO FORI =1TOX — 1:J = | + 10@ PAUSE DATA (TEM #":
USING "####™: 1" " A(): N

| ' Send Me Your FREE
I TRS-80 Computer Catalog!

Radio Shack, Dept. 81-A-21
1300 One Tandy Center
Fort Worth, Texas 76102

NAME

TIME

STREET

cY : STATE
ZP PHONE

*Retail prices may vary from store {o store. Optional Cassette
Interface. $49. Minisette-9 Cassette Recorder, $79.95.
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8088
INT A INT A
INT R INT R
82594

()

$-100 BUS
V10-V17
ADDRESS DECODE\| jro-1p7}/ VECTORED INTERRUPTS
CHIP SELECT {INVERTED)

.

Figure 3: An 8259A Programmable Interrupt Controller can be
added to the system by following this logic diagram. The 8259A
requires access to the demultiplexed bidirectional data bus of the
processor in order to properly interpret vectored interrupts from
the S-100 bus.

“ready” inputs used (the other is RDY, pin 72). In par-
ticular, XRDY is meant to be used by front panels, as op-
posed to slow memory or I/0 devices. I use this signal for
just this purpose, allowing the implementation of
run/stop and single-step functions.

® VIO thru VI7: S-100 pins 4 thru 11 are dedicated to
eight different vectored-interrupt inputs. These were
originally designed around Intel’s 8259A PIC (Program-
mable Interrupt Controller). Without going into a lot of
detail, the use of a PIC allows flexible assignment of

e Al
_6809 >-100

SINGLE BOARD COMPUTER

Meets IEEE S-100 Standard

Uses Motorola’s Powerful MC6809 CPU

4K /8K /16K ROM e 2K RAM i
ACIA, PIA, 8080 Simulated I/0

RS-232 Handshake ¢ 8 Selectable Baud Rates
Manual includes: 11x17" Schematic, Parts List, e
User Notes, Softwgre Listings & More! L:

P&‘?N Microwaré’s.
(o) *OS 6809 MULTI-TASKING
,» b OPERATING SYSTEM

CONFIGURED FOR THE ADS 6809 S.B.C.!

¢ Interrupt Driven Multi Device I/O i -
¢ Full Memory Management Capability

e Complete Array of 0S-9 System Software

* Much More N

* 0S-9 trademark Microware, Inc. & Motorola
AY

WRITE FOR COMPLETE DETAILS

6809 P. C. Board & Manual
Shipping ......$1.50 |Ill. Res. Add Sales Tax

ACKERMAN DIGITAL SYSTEMS, INC.
110 N. York Rd. * Suite 208 » Eimhurst, Illinois 60126 » (312) 530-8992
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priorities for eight levels of interrupts and a program-
mable definition of the processor response to each. While
the basic method of operation of an 8259A with the 8088
is slightly different from its operation with an 8080A or
8085A, the 8259A is still the interrupt controller to use.

I have not implemented an 8259A in my design, but it
is a logical and easy addition. All that is required is that
the VIO thru VI7 inputs (inverted) be tied to IR0 thru IR7
on the interrupt side of the 8259A. Then the INT output

_of the 8259A is tied to the INTR input of the 8088 (see

figure 3). On the programmable side of the 8259A, we
need to connect the data bus of the processor (DO thru
D7, the demultiplexed data bus). In addition, address
decoding and chip-select logic that meets your needs (ie:
hardwired or switch-selectable) is needed to access the
8259A.

® NMI*: S-100 pin 12 is a nonmaskable interrupt
line. As the name implies, this is an interrupt input to the
processor that cannot be masked in software. All that is
necessary to use this input is to run the S-100 NMI* line
through an inverter and into the NMI input of the 8088.
Nonmaskable interrupts are usually reserved for catas-
trophic occurrences that require immediate processor at-
tention (such as impending power failure or recurring bus
errors).

® PWRFAIL*: The IEEE standard specifies pin 13 as a
power-failure signal, an input that indicates impending
power failure. Noticing the physical proximity to pin 12
(NMI*) and the same inverted-logic convention, the in-
tention is to jumper pin 12 to 13 and use PWRFAIL* to
generate an NMI before a power interruption. In this
case, the NMI routine of the processor could save critical
system-status parameters (register contents, stack pointer
and contents) in battery-powered programmable
memory, then perform a software halt to prevent the pro-
cessor from causing the system to crash as it “dies.”

® DMAO thru DMAZ3: The IEEE standard uses pins
55, 56, 57, and 14 for DMA-priority arbitration. This
allows resolution of requests for use of the bus by up to
16 would-be bus masters. As I had no use for this feature,
these lines are not used in this design. The traditional
HOLD/HLDA (hold, hold acknowledge) protocol using
pins 74 and 26 is implemented, however.

® A16 thru A23: As mentioned before, the IEEE stan-
dard does provide for an extended addressing scheme.
Since I have chosen to use only sixteen address lines (A0
thru A15), none of the extended lines are used. If you
have memory boards that support the IEEE standard, it is
a simple matter to bring the upper four address lines of
the 8088 (A16/S3 thru A19/5S6) onto the S-100 bus using
an additional 8282 latch. Remember to demultiplex the
address and status information on these lines using the
8088 A)LE connected to the strobe input of the 8082 (STB,
pin 11).

® SDSB*, CDSB*, ADSB*, and DODSB*: The
status-, control-, address-, and data-out-disable lines are
used as they are intended, namely to disable the asso-
ciated buses by causing them to change to their high-
impedance state.

©® pSTVAL*: The IEEE standard calls for a processor-
status-valid signal used to latch the processor status.
Since none of my boards require the presence of this
signal, it is not implemented. If you need pSTVAL®,
some massaging of the 8088's ALE signal with the system
clock (®) will probably do the trick.
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® SS, SSW DSBL*, and RUN: The IMSAI uses pins
21, 53, and 71 for single-step, a sense-switch-disable
signal and a run indicator. These are all officially archaic
according to the IEEE standard and are not used.

® PROTECT, UNPROTECT and PROTECT
STATUS: S-100 pins 70, 20, and 69 represented a short-
lived attempt by some manufacturers to implement
memory protection and unprotection in software. It was
soon noticed that the first thing a “crashing” program
always does is to randomly produce the right code se-
quence to unprotect your memory. So much for these
three signals. They are not implemented in my design.

® &: Another holdover from the 8080A is the two-
phase clock. The other phase is almost an inversion of the
& (main system) clock, but not quite. If you need ¢1
(probably not), you will need to synthesize it using TTL
devices.

®PWAIT: One leftover from the IMSAI that I did re-
tain is the processor-wait-control output line (PWAIT,
pin 27). I use this to light a front-panel LED (light-
emitting diode) so I know if the processor is running or
has stopped. It is also handy for monitoring the reaction
of the processor to memory slow enough to need wait
states.

The remaining signals (thru pin 50) are used as in-
tended, and specified by the IEEE standard with an excep-
tion for the definition of sM1 and the deletion of
CLOCK:

@ sM1: Pin 44 is used for a status M1 signal, generally
occurring during an op-code-fetch cycle. A potential
problem occurs here in that the 8080A’s op-code fetch is
different from the code-access status signal of the 8088 as

decoded from IO/M*, DT/R* and SSO*.

As | mentioned earlier, allowing sM1 to occur for both
op-code and operand fetches causes no problems.

Looking over the schematics for some of the boards I
own, | noticed that sM1 is rarely used except by some
front-panel controllers. Front panels use it to insure that
the STOP part of the RUN/STOP function always occurs
at the first byte of an instruction. I have used the 8088's
status-code access as a substitute for sM1 without prob-
lems.

® CLOCK: This line (pin 49) is specified as a 2 MHz
clock running asynchronously with the main processor
and thereby independent of its clock frequency. 17O
boards may use this for data-rate generation. If I ever
need to implement CLOCK, I will probably use a 2 MHz
crystal oscillator circuit, since it is not obvious how to
generate 2 MHz from 5 MHz. (Let’'s see, where's that
divide by two-and-a-half circuit?) Now if the 8088 could
run at 8 MHz, we could just divide PCLK (you remember
the 8284 peripheral-clock output) by 2 and have our
2 MHz CLOCK signal.

Other Signals: Pins 51 to 100

Here are some more S$-100 bus signals you may want to
add to your design:

® SLAVE CLR*: S-100 pin 54 is meant to be kind of a
reset for bus slave devices (primarily I/O boards) so they
can reset counters or whatever. If you want to implement
SLAVE CLR* use either a separate front-panel switch or
the other side of the master RESET switch (as the IMSAI
computer does).

® PHANTOM?*: Pin 67 is the much maligned PHAN-
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