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Introducing Macintosh.
What makes it tick. And talk.

Well, to begin with, 110 volts of
alternating current.

Secondly, some of the hottest hard-
ware to come down the pike in the last
3 vears.

The garden variety
16-bit 8088
IICTODIOCEOr.

Macintoshs 32-bit MC68000 niicroprocessor.

=

Some hard facts may be in order at
this point:

Macintosh’s brain is the same blind-
ingly-fast 32-hit microprocessor we gave
our other brainchild, the Lisa™Personal
Computer. Far more powerful than the
16-hit 8088 found in current generation
computers.

Its heart is the same Lisa Technology
of windows, pull-down menus, mouse
commands and icons. All of which make
that 32-hit power far more useful by
making the Macintosh™Personal
Computer far easier to use

bring a Macintosh to the problem. (It
weighs 9 pounds less than the most
popular*portable’’)

Another miracle of miniaturization
is Macintosh’s built-in 312" drive. Its disks
store 400K —more than conventional 5%
floppies. So while they're big enough to
hold a desk full of work, theyre small
enough to fit in a shirt pocket. And,
they're totally encased in a rigid plastic
so they're totally protected.

And talk about programming.

There are already plenty of programs to
keep a Macintosh busy Like MacPaint,"™

than current generation

-]

computers. In fact, if you can point with-
out hurting yourself, you can use it.

Now for some small talk.

Thanks to its size, if you can't bring the
problem to a Macintosh, you can always

a program that, for the first time, lets a
personal computer produce virtually any
image the human hand can create. There’s
more software on the way from developers
like Microsoft® Lotus, “and Software
Publishing Corp., to mention a few

Macintesh antomatically makes room  MacPaint produces virtually any image
the buman band can create.

Jor your illustrations in the fext

Micrasoffs Multiplan for Macintosh,
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And with Macintosh BASIC, Mac-
intosh Pascal and our Macintosh Toolbox
for writing your own mouse-driven pro-
grams, you, too, could make big bucks
in your spare time.

You can even program Macintosh
to talk in other languages, like Yiddish
or Serbo-Croation, because it has a built-
in polyphonic sound generator

capable of producing
high quality speech, The Mouse itslf
or music. Replaces typed-in

compuler commands with a
Jorm of communication you
already understand —

pointing.

Some mice have hwo
buttons. Macintosh bas
one. S0 its extremely
difficult to push the

wrong bulfon \'

The inside
story —a

e rolating ball

: / andoplicalsensors
franslate movements

of the mouse to Macintosh’s screen pointer

with pin-point accuracy.

All the right connections.

On the back of the machine, voull find
built-in RS232 and RS422 AppleBus serial
communication ports. Which means you
can connect printers, modems and other
peripherals without adding $150 cards.
It also means that Macintosh is ready to
hook in to a local area network. (With
AppleBus, you will be able to interconnect
up to 16 different Apple computers and
peripherals. )

Should you wish to double Mac-
intosh’s storage with an external disk
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Ultra compact, siwitching-type
power supply and bigh resolution

9" high resolution vy,

512 x 342 pivel
bit-mapped display.

Brightness
control

128K byles RAM.

Built-in 30"
disk drire.

Keyboard connector —
a telephone-hipe jack you
already know how to use.

drive, vou can do so without paying for
a disk controller card—that connector’s
built-in, too.

There’s also a built-in connector
for Macintosh’s mouse, a feature that
costs up to $300 on computers that can't
even run mouse-controfled software.

One last pointer.

Now that youve seen some of the logic,

the technology, the engineering genius
and the software wizardry that separates

Battery for Macintoshs
built-in clock calendar:

Built-in bandle for

L
9 3200 Motorola
MCO800) microprocessor.

Macintosh from conventional computers,

wed like to point you in the direction of
your nearest authorized Apple dealer.
Over 1500 of them are eagerly
waiting to put a mouse in your hand.
As one point-and-click makes perfectly
clear, the real genius of Macintosh isn't

getting carried away

GiK bytes ROM

Macintash is a trademark bi mﬂﬂle(,‘om/ﬂderlnclpple the Apple
logo, Mackaint andLm are of Apple Computer, Inc. Microsoff
lsa\15 oMlmija jon. Lotus is @ trademark of
Lofus Foranaul.bmzed dealer near you
call(800)538 96. in nadacall(800)2687796a'
(800) 268-7637.

!

Thanks lo clever venting,

Maciniosh requires no
/ internal fan.

RS232, RS422 AppleBus serial
communications ports for
printers, modems and other
peripberals.

Mouse conneclor

External disk drive connector.
Polyphonic sound port

Clock/calendar chip. Misinto's gl board —
the processing power of an

entire 32-bit digital graphics
compuder in 80 square inches.

its 32-bit Lisa Technology; or its 312"
floppy disks, or its serial ports, or its soft-
ware, or its polyphonic sound generator.
The real genius is that you don't
have to be a genius to use a Macintosh.
You just have to be smart enough
to buy one.

Soon therell be just two kinds of people.
Those who use computers. And
those who use Apples. .
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Columns
40 Trump Card, Part 1: Hardware by Steve Ciarcia / Speed up your
IBM PC with 16-bit coprocessing power.

59 User’'s Column: Chaos Manor’s Hard-Disk System by Jerry
Pournelle I Dirty filters, 8/16-land, views of the future, and inevitably more.

88 BYTE West Coast: Bulletin Boards in Space by John Markoff /
Amateur radio pioneering promises low-cost global communications.

Themes

98 Professional Computing by Stanley J. \Wszola / This month'’s
theme articles explore how microcomputers can take on part of the burden
of running many types of professional offices.

101 A Professional’s Perspective on User-Friendliness by William
J. Raduchel | New systems are described as user-friendly, but what does
that mean?

108 A Computer in the Doctor’s Waiting Room by George
Zucconi | By handling patients’ preliminary queries on a particular medical
problem, the program described can save a doctor’s time for answering
more complicated questions.

122 The Microcomputer as a Decision-Making Aid by Peter
Callamaras | A computer can help you make work decisions, but only
if you know what to expect.

127 Benchmarking Business-Modeling Software by William
Hession and Malcolm Rubel / The guidelines presented can help you com-
pare the functions and speed of business-modeling software.

137 Expert Systems for Personal Computers by Milos Konopasek
and Sundaresan Jayaraman / The TKISolver approach.

160 How Lawyers Can Use Microcomputers by Robert P. Wilkins /
Small systems can help cut costs while upgrading legal service.

171 Computerizing a Medical Office by Jonathan Javitt / A physi-

cian’s advice can be useful for other professionals needing tailored
applications.

Reviews

187 Reviewer’s Notebook by Rich Malloy / BYTE's product-review
editor comments briefly on Multiplan, PFS:Write, Infoscope, and more.
189 Thinktank by William R. Hershey / Billed as an “‘idea processor,”’
Thinktank is an outlining and organizing tool.

196 The QDP-300 Computer by Edward Joyce | A high-priced but
speedy Z80 system.

206 The Kaypro 10 by Steve McMahon / This hard-disk CP/M portable
has a large software bundle and a small price.

225 Converting the TRS-80 Model Il for CP/M by Mark E. Renne /
The author compares Mapper Ill, Shuffleboard ill, and Vid-80.
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236 Robographics CAD-1 by Rik Jadrnicek / Convert an Apple com-
puter into a drafting system.

246 Two More Versions of C for CP/M by David D. Clark / A bench-
mark comparison of Q/C and Eco-C.

258 LN\W-80 by Mahlon G. Kelly I A user reports favorably on this
Z80-based, 8-bit TRS-80 work-alike.

Features

275 This Month's Features by G. Michael Vose / BYTE's features
editor gives an overview of the issue’s feature articles.

276 The Apple lic Personal Computer by John Markoff | Apple in-
troduces a portable ille compatible that runs ProDOS.

288 Inside the Model 100’s ROM by Brian Cameron / Explore the
built-in software of the TRS-80 Modei 100.

307 Maximizing Hard-Disk Performance by Roy Chaney and Brian
Johnson / How cache memory can dramatically affect transfer rates.
339 Update on Apple Macintosh and Lisa 2 by Gregg Williams /
The Macintosh turns out to be more expensive than expected.

340 Fitting Curves to Data by Marco S. Caceci and William P.
Cacheris | The Simplex algorithm is the answer.

366 Laboratory Data Collectlon with an IBM PC by Stephen C.
Gates | A versatile hardware/software combination.

382 Putting the Apple Il Work, Part 2: The Software by Richard
C. Hallgren | A high-speed system for the acquisition and analysis of data.
400 ISIM: A Continuous-System Simulation Language by Roy E.
Crosbie / The structure and features of a simulation language designed
to run under CP/M are discussed.

406 Indexing Open-Ended Tree Structures by John Snyder / How
to “walk” through a "“‘grove’ of A-trees in search of hierarchical nodes.
415 Using Comments to Ald Program Maintenance by Richard A.

Thomas / Complex software can be maintained more easily by the
Jjudicious use of remarks embedded in the program code.
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The BYTE Reader:
Who You Are

We do a lot of research about our readers and your interests, and we
thought you might enjoy knowing more about the group you join when you
subscribe to BYTE.

You are very well educated. More than 93 percent have gone beyond high
school, with about 78 percent completing college, 23.5 percent holding
master’s degrees, 10 percent holding Ph.D.s, and 2.8 percent holding pro-
fessional degrees. In all, about 40 percent have some graduate education.

Your fields of study in college are varied. Almost 25 percent of BYTE sub-
scribers majored in electrical engineering, 5.2 percent in mechanical engineer-
ing, and 7.8 percent in other engineering specialties. Another 15 percent
majored in sciences, 78 percent in computer science, and 6.8 percent in social
sciences.

Of those BYTE subscribers who did graduate work, 14.8 percent studied
business administration, 10.7 percent pursued electrical engineering, and 13.8
percent explored other areas of engineering, while 9.2 percent studied com-
puter science, 13.3 percent physics or chemistry, 7.7 percent mathematics,
4.6 percent social sciences, and 9.2 percent other sciences.

Your occupations reflect your high levels of education and skills. About
15 percent of you are engineers in computers or electronics, 17 percent are
engineers in other fields, 5.5 percent are computer scientists, 8 percent are
in other fields of science, 13 percent are computer analysts or programmers,
11 percent are managers or administrators, 4.5 percent are students (though
this number is growing fast), 4.5 percent are self-employed, and 6 percent
are educators.

Some 47.3 percent of you have responsibilities including management and
administration, 39 percent have responsibilities in product design and de-
velopment, 37 percent in research and development, 37 percent in data pro-
cessing, 14 percent in purchasing.

You use computers in many ways. About 75 percent of you use computers
for personal, nonbusiness purposes, and 83.5 percent use microcomputers
for business. As to your primary involvements with computers, some 23 per-
cent cite involvement in hardware or software technology, while 20 percent
cite use of computers as a management tool or in business applications. Half
of you plan to buy a personal computer for nonbusiness purposes in the
next year. In personal, nonbusiness use, the leading applications are pro-
gramming (72 percent), word processing (70 percent), designing hardware
or software (68 percent), followed by games, databases, personal finance,
and spreadsheets (43 percent). In business, some 80 percent of you or your
businesses use microcomputers for word processing, 63 percent for engineer-
ing or scientific applications, 63 percent for accounting, 38 percent for in-
dustrial control and processing, 37 percent for sales and marketing, 34 per-
cent for electronic mail, 30 percent for investment management, and 28 per-
cent for tax management.

Your favorite articles are about new technology, new hardware, new soft-
ware, software applications, new peripherals, programming languages, op-
erating systems, telecommunications, and computer graphics. You are also
fond of hardware and software reviews.

www americanradiohistory com
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And that’s just the beginning. as a powerful intelligent workstation

You can select single or dual in a distributed processing mode. Or
floppies, 5%4" or 8 A 21 Mb 514" as an independent personal computer
Winchester hard disk. And a nine- with its own floppy storage.

track tape drive.

We can accommodate your taste
for the exotic, too. With boards like
our SMD interface that supports up

Right from the pages of our
catalog, we can deliver 68000-based
supermicro systems to match virtu-

alll any SEICaIC t0 1200 Mb of disk storage. An NTSC
}? & _u, '}?g YQULS, standard color graphics interface. A That brings us to software. It
Be!l(:s (Z‘l'lv IEEE-696 (S-IOO) TV camera digitizer- A/D and D/A starts with CROMIX‘:‘ our UNIX"-like
b CL'” LD e converters. An IEEE-488 bus inter-  operating system that you’re free to
us, \POMEmCo Sy SICMSONE RIS face. Communications. And more. tailor to your application.
21 board slots. And a family of 35 CROMIX can execute both

boards — CPU, memory and special-
ized I/0 —to fill the slots any way
you c};oose. T p i

t the heart of each system is our hen, if you're designing a dis- : h -
68000/Z-80 dual processor. Backed by tributed processing system, you'll date a w_ldte s?lectt}llonzofsgl)/ M”soft-
as much as 16 Mb of error-correcting ~ want to take a look at our C-10 per- aare Awrét Sl hqrh f 3 i
RAM. Full multi-tasking capability. sonal computer. The Z-80-based C-10 ACOUIINEN SV SRS RARE

] : support is second to none. From a
I/0 to handle up to 16 terminals. can serve our 68000-based systems 68000 Macro Assembler. To 68000

FORTRAN 77, PASCAL, GSA-certi-
fied high-level COBOL, C and BASIC.

68000- and Z-80-based programs. So
right along with your 68000-based
packages, your system will accommo-

You see, when we say, “Just tell
us what you need;’ we're not kidding.
You won't find another family of
68000-based microcomputers that
can fit your needs as exactly as ours.
So if you're in the business of
providing specialized computing solu-
tions, you really should be doing
business with Cromemco.
For a copy of our Systems
Catalog, contact: Cromemco, Inc.,
280 Bernardo Avenue, P.O. Box 7400,
Mountain View, CA 94039.
(415) 964-7400.
In Europe: Cromemco/GmbH,
6236 Eschborne 1, Frankfurter Str. 33-35,
P.0. 5267, Frankfurt Main, Germany
or Cromemco Ltd.,
The Cambridge House,
178-182 Upper Richmond Rd.,
Putney, London SW15 England.

Cromemco

*Cromemco and CROMIX are registered trademarks of Cromemco,
Inc. *UNIX isa trademark of Bell Laborataries. *CE/M is a registered
trademark of Digital Research. ©1983, Cromemco, Inc.

Circls 117 on inquiry card.
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Not surprisingly, you know a great
deal about computers and have valu-
able information to share (if you want
to share your knowledge by writing
for BYTE, see the text box below).
Almost 50 percent of you describe
your skills in personal computing as
advanced, and another 40 percent
call your skills intermediate; the re-
maining 10 percent are college stu-
dents and other bright novices who
want to learn a lot fast.

You cite the comprehensiveness
and depth of BYTE's coverage of per-
sonal computing as distinguishing it
from other magazines. We consider
that the supreme compliment.

We do research in order to make
sure that BYTE continues to focus on
your interests and needs. Since our
staff shares your interests and
matches your profile, we hope not
only to do a good job, but also to en-
joy it.

A Note on the BYTE
Computer Shows

The first BYTE Computer Show
takes place May 10 through 12
(Thursday through Sunday) at
McCormick Place in Chicago, with
the second to follow on June 14
through 17 (Thursday through Satur-
day) in Los Angeles. BYTE shows
won't be industry exhibitions where
manufacturers and distributors make
deals, but regional gatherings for
users of personal computers, and
especially for BYTE subscribers (who
get an all-day pass to all exhibits and
conferences for $7.50, as opposed to
$15 for nonsubscribers).

At the BYTE Shows, you will have
the chance to meet Steve Ciarcia,
Jerry Pournelle, Gregg Williams, Rich
Malloy, Mike Vose, Richard Krajew-
ski, and other BYTE editors. You can
attend conferences on subjects of
greatest interest to personal computer
users, such as 32-bit microprocessors,
languages, graphics, programming
environments, personal robots, note-
book computers, idea processing, Al
gateways to natural languages, and
voice recognition. You can share in-
formation with other subscribers
(users’ report on low-cost 1200-bps

6  BYTE May 1984

modems, languages forum, home-
brew databases, etc.) and get more in-
volved in BYTE by participating in
meetings on reviewing and writing
for BYTE.

Equally important, the BYTE
Shows are not just tempting “don’t
touch” exhibitions; they are fairs at
which you can buy products from ex-
hibitors if you find the machine of
your dreams or the board, periph-
eral, or program you've been living
without for too long.

We think the separate elements as-
sembled under one roof—the confer-
ences, the equipment and software
on exhibit, the chance to meet fellow
subscribers, and the opportunity to
shop for a variety of personal com-
puter products—will combine to
make the BYTE Shows enjoyable for
all BYTE subscribers and others who
find personal computers as fascinat-
ing as we do.

See you at the Shows.

—Phil Lemmons, Editor-in-Chief

Writing For BYTE

BYTE continues to solicit and publish articles and reviews that keep you informed about
what's new and important in microprocessor-based technology, and many of our articles
are still written by you, the people directly involved with the field we report on. Details
on querying us about article, product-review, and book-review ideas are listed below. We
also welcome submissions (typed and double-spaced, please) to our Letters to the Editor
column. Please contact us, via the appropriate department at:

BYTE

POB 372

Hancock, NH 03449
(603) 924-9281

You may also want to call or write us (send a stamped, self-addressed business envelope)
for our current author guidelines.

Articles

Because our editorial needs are very specific and subject to change, we prefer receiving
query letters instead of completed articles. A query letter should contain one or two pages
explaining the subject to be covered, its importance to the BYTE reader, and the focus of
the proposed article; it should also contain a one- or two-page outline and a tentative first
two pages of the proposed article. Query letters should be addressed to the features editor,

If you send us a completed article, we need double-spaced printed versions of the main
text (up to 25 numbered pages) and all listings, figures, and tables; please label all items
and place all captions on a separate page. Photos should be 35 mm (or larger) transpar-
encies or 5- by 7-inch (or larger) prints. If possible, we would also like to receive magnetic
copies of the text, listings, and tables on Apple DOS, IBM PC, Kaypro, or 8-inch CP/M
disks; we will pay an additional $20 for this. The files should be standard ASCII text files
and should not contain any nonprintable characters; we prefer files that use carriage returns
only at the end of each paragraph. You should also include a stamped, self-addressed
return envelope of the appropriate size. Address these to the features editor.

Product Reviews

We frequently need good product reviewers and sometimes accept unsolicited reviews.
BYTE product reviews must be fair, accurate, and comprehensive. Reviewers must have
considerable experience in the microcomputer field. Writing experience is preferred but not
required, and reviewers must have no financial connection to the company whose products
are being reviewed. If you are interested in becoming a BYTE reviewer, send a letter to
our product-review editor stating what computer products you own, what products you
are interested in, and what writing experience you have.

Book Reviews

BYTE is always looking for qualified book reviewers. Submit queries and proposals ac-
companied by a resume, writing samples, or a list of computer-related interests and exper-
tise to the book-review editor. Unsolicited book reviews also will be considered.

We pay competitive rates for articles and reviews and offer you the chance to share your
expertise with hundreds of thousands of BYTE readers. Your comments and submissions
are always welcome.®

www americanradiohistorvy com
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Integrated.

Now, translate your integrated soft-
ware into integrated hard copy, with
the TI OMNI 800™ Model 855
printer. So versatile, it combines let-
ter-quality print, draft-quality print
and graphics as no other printer can.
It prints letter-quality twice as fast
as comparably priced daisy wheel
printers, yet gives you characters just
as sharp, just as clear.

It prints rough drafts ten times faster
than daisy wheel printers. . . faster
than most any other dot matrix printer.
Only the TI 855 has snap-in font
modules. Just touch a button; change
your typestyle. The 855 gives you
more typestyles to choose from than
ordinary dot matrix printers. It

makes them quicker, cleaner, easier

Printegrated.

to access than any other dot matrix
or daisy wheel printer.

The 855’ pie charts are rounder. . .
all its graphics are sharper than on
other dot matrix printers, because the
TI 855 prints more dots per inch. As
for daisy wheel printers. . . no graphics.

Thell855

Printer

The printer for all major PC’s

www americanradiohistorv com

For under $1,000 you get twice the
performance of typical dot matrix
printers. Or all the performance of a
daisy wheel printer, and then some,
for half the price.

So get the best of all printers, and
get optimum results from your inte-
grated software. With the TI 855.
See it at your nearest authotized
TI dealer. Or call toll-free:
1-800-527-3500. Or write Texas
Instruments Incorporated, PO.

Box 402430, Dept. DPF-182BY,

Dallas, Texas 75240. o
‘l’

TEXAs
INSTRUMENTS

Creating useful products
and services for you.

™ .
OMNI BOO is a trademark of Texas Instruments Incorporated

Copyright © 1984 Texas Instruments Incorporated.  2763-36


www.americanradiohistory.com

WORD STAR® AND SUPER CALC 3™ FREE WHEN YOU BUY THE CHAMELEON THROUGH JUNE, 1984.

PAYING 4000 FOR
AN IBM PG GOULD
MAKE A TRAMP
OUT OF ANYONE.

PRESI\lTII\IG THE IBM" GOMPATIBLE GHAMELEON FOR JUST 51995.

The Chameleon by Seequa lets you
run popular IBM software like Lotus®1-2-3™
and dBASE [I® It gives you a keyboard just
like the IBM. A disk drive like the IBM. And
a bright 80x 25 character screen just like
you know who. And it all comes complete
at a price that isn't at all like an IBM.

But the Chameleon’s $1995 price tag
isn't its only advantage over its famous
competitor. The Chameleon also has an 8
bit microprocessor that lets you run any
of the thousands of CP/M-80® programs
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available. It comes complete with two
of the best programs around, Perfect
Writer™ and Perfect Calc.™ It's port-
able. And you can plug it in and begin
computing the moment you unwrap it.

So before you spend all your
money on an IBM, consider the
IBM compatible Chameleon
by Seequa.

It's a tool for modern
times that won't set you
back a fortune.

The Chameleon by

SEEQUA

COMPUTER
CORPORATION
| 8305 Telegraph Road
2 Odenton, MD 21113
Chameleon shown with optional second disk drive.
To learn more about Seequa or for the location of the Seequa dealer
nearest you, call (800} 638-6066 or (301) 672-36(X).

Circle 343 on inquiry card.
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Staff-written highlights of late developments in the microcomputer industry.

AT&T UNVEILS COMPUTERS

AT&T announced a line of computers in late March, ranging from a $9950 multiuser microcomputer to a
$340,000 supermini. The computers use the UNIX System V operating system.

The 3B2/300 microcomputer uses Western Electric’'s WE 32000 CMOS microprocessor and includes
one 720K-byte 5%-inch floppy-disk drive, a 10-megabyte hard-disk drive, 512K bytes of RAM, four
expansion slots, and ports for two users. Optionally, the computer can be expanded to 2 megabytes of
RAM and a 32-megabyte hard disk. AT&T’s optional I/0O expansion card includes a parallel port and four
RS-232C serial ports (which use an 8-wire modular jack), so that up to 18 terminals and four printers
can be attached. While the base price of $9950 doesn’t include a terminal, AT&T will sell its 5410
“dumb” terminal for about $600. AT&T’'s $6100 5620 terminal, which allows up to six windows to
operate concurrently, can also be used, though a maximum of three can access a single 3B82. The 3B2
does not support color graphics.

AT&T aiso announced a PC interface, allowing the IBM PC to act as a workstation for the 3B2 using
RS-232C, Omninet, or Ethernet communications. It also announced that its 3B Net wili be available for
any of its computers,

While some details and pricing were uncertain at the time of the announcement, AT&T said it would
publish the bus and interface information for its computers and would encourage third-party hardware
and software development.

AT&T also introduced larger computers. The 3B5 Models 100 and 200 include four to eight WE
32000 microprocessors and are priced from $57,000 to $73,000. The 3B20A, 3B20S, and 3B20D
superminicomputers, priced from $230,000 to $340,000, use a real-time version of UNIX and have
microprogrammed CPUs, using WE 32000s only for I/0 and memory management.

ASHTON-TATE ANNOUNCES INTEGRATED SOFTWARE

Ashton-Tate, manufacturer of dBASE Ii, has unveiled an integrated software package called Framework.
Using an outline structure with multiple frames (windows), the program allows elements of the outline
to be spreadsheets, graphs, databases, text, or other outlines. Numerous functions are available
throughout Framework. Print enhancements such as boldface and italic can be used in the spreadsheet
or database as weli as the word processor. Because the program includes its own programming lan-
guage, programmers can develop specific applications using Framework. The program was developed by
Forefront Corp., but Framework will be distributed by Ashton-Tate, beginning in July, for $695.

OLIVETTI, SORD INTRODUCE NOTEBOOK-SIZE COMPUTERS
* Olivetti Corp. will begin selling its M-10 notebook-size computer in the U.S. With 8K bytes of RAM, a
built-in 300-bps modem, and an 8-line by 24-column LCD that tilts for easy viewing, the M-10 will sell
for $799; a 24K-byte version will cost $999. This computer is made in Japan by Kyocera, which also
builds the Radio Shack Model 100 and the NEC 8201. Previously, the M-10 had been available only in
Europe, due to a patent dispute among Olivetti, Kyocera, and Radio Shack.

Sord Computer also introduced a notebook-size computer, the 1S-11 Consultant, which includes 32K
bytes of RAM (expandable to 64K), a CMOS Z80A processor, and an 8-line by 40-character display. In-
tegrated software for word processing, spreadsheets, graphics, communications, and window-manage-
ment features is included on a 64K-byte ROM chip. The I1S-11 will be available this month for $995; a
version with a built-in 300-bps modem will cost $1095 later this year. Sord plans to offer 64K-byte
ROM-pack-based applications software later as well as external monitor and disk-drive options.

TWO COMPANIES SEEK TO SELL AI-BASED SOFTWARE TOOLS

Texas Instruments announced it will license the NaturalLink Software Technology it used to develop
software to access Dow Jones News/Retrieval, using plain English instead of complex codes. Tl hopes
software developers will pay $8000 to use the natural-language software technology to develop
programs for the Tl Professional Computer.

Expert Systems Inc., New York, and Jeffrey Perrone & Associates, San Francisco, are selling Expert-
Ease, an expert systems generator. After information is entered into the system, the program makes
decisions based on that information, ideally simulating the thought process of the “expert” who entered
the information. Expert-Ease sells for about $2000.
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MICROBYTES —

PLASMA DISPLAY UNVEILED BY FORMER BURROUGHS DIVISION

Plasma Graphics Corp., Warren, NJ, a joint venture of Burroughs Corp. and Telex Computer Products,
has introduced an 80-character by 25-line plasma display. The 3-pound unit has a 7.2- by 3.7-inch dis-
play, the equivalent of a CRT display with an 8.1-inch diagonal measure. Plasma Graphics says the dis-
play’s current $1795 evaluation price should drop to a volume price of $300 to $400 in a few years.

CORVUS, AST ANNOUNCE CHANGES TO THEIR LOCAL-AREA NETWORKS

Corvus Systems Inc. announced Omnishare, a program allowing computers networked with Corvus
Omninet to share the hard disk on an IBM PC XT. Previously, Omninet required a separate Corvus hard-
disk file server. Corvus also introduced its new OmniDrive line of hard-disk drives with a built-in
Omninet connection. Prices range from $1995 for a 5.5-megabyte drive to $4995 for 45.1 megabytes,
plus $495 for Corvus Constellation Il network software.

AST Research introduced PC-Net Il. The twisted-pair network can use an XT or Tallgrass hard disk for
shared files and includes a print-spooler feature. A starter kit, with manuals, cables, and two cards for
the IBM PC, costs $1290; additional PC-Net |l cards are $595.

Microsoft is also reportedly developing a new version of its MS-DOS operating system with multiuser/
networking features.

BASIS GETS NEW DISTRIBUTOR, INTRODUCES LOW-COST VERSION OF 108

Basis is introducing a lower-cost version of the Basis 108 (reviewed in the January 1984 BYTE). The
computer will include 128K bytes of RAM, Z80 and 6502 processors, and two 5% -inch disk drives for
about $1500. Basis is also preparing a hard-disk version of the Basis 108 as well as 16- and 32-bit sys-
tems. (Communical Inc. [1400 Grant Ave., Novato, CA 94948, (800) 421-6594 or (408) 892-7139] is
now the U.S. representative for Basis.)

NANOBYTES
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IBM announced Displaywrite , a word-processing program for the IBM Personal Computer. An abridged
version is available for $95, or all features are included for $299. IBM also announced a $13,000 low-
end version of its System 36 computer with a 30-megabyte hard disk . . . .Both IBM and Commodore
have been licensed to produce Intel's 8088 processor. . . . International Data Services Inc., San Jose,
CA, has announced Unx-ll, a $300 version of UNIX System lll for the IBM PC. . . . Uniform Software
Systems Inc. plans to introduce a version of the UNIX operating system that can run MS-DOS and

UNIX software concurrently. . . . Zilog has licensed NEC Corp. to produce Zilog’s Z80000 micropro-
cessor. . . .IBM has made a grant to University of New Hampshire professor James Weiner to convert a
Prolog interpreter developed at UNH to run on the IBM PC. Weiner predicts the interpreter will be avail-
able by August through UNH for less than $300. . . . Macrotech International Corp., North Hollywood,
CA, introduced a $1395 S-100 processor board using Intel’s iAPX286 and Zilog’s Z80B. . . . Casheab,
San Francisco, CA, introduced a music-synthesizer board for the IBM PC. The board will sell for $795 in
late summer. . . .Daisy Systems Holland, Torrance, CA, introduced the QuietWrite printer, which it says
is quieter than other daisy-wheel printers. . . . . Capitol Data Systems, a division of Capitol Records, has
entered the premium-quality disk business with a line of 5%-inch floppy disks. Capitol plans to add
3%-inch disks soon. . . .Synetix Inc., Seattle, WA, announced the PC-Handler, an expansion card for
the IBM PC, allowing up to four IBM PC or Apple Il computers to share files and peripherals. A Z80
processor, two serial ports, four parallel ports, and 64K bytes of RAM are included for $795. . ..
Information Appliance, a Palo Alto firm headed by Jef Raskin—originator of Apple’'s Macintosh—is devel-
oping a new product of its own . . . . Borland International, Scotts Valley, CA, has introduced a version of
its $49.95 Turbo Pascal compiler for the IBM PCjr. . . . Atari has dropped its Atari Program Exchange,
through which it sold third-party software. . . . Apple Computer will rely on third-party vendors to
introduce peripherals for its Applebus low-cost local-area network for the Macintosh and Lisa 2. While
Apple plans to introduce shared hard disks and laser printers, it does not presently plan to introduce
additional low-cost Applebus peripherals. ... A number of colleges are now offering course credit for
TeleLearning’s “electronic university’” courses, which download and upload course materials, exams, and
teacher-student messages. . . . Workman and Associates is finally shipping WRITE for CP/M-86. . . .
Creative Solutions Inc., Rockville, MD, has announced MacForth for Apple’s Macintosh. MacForth Leve! 1
costs $149; Level 2, with an assembler and additional functions, is $2489.
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Get A HeadStart

OnThe OtherGuys.

HeadStart Features:

Size: 157 wide. 117 deep. 10%™ high.
Weight: 25 Ihs.
Processors: Z80A (8 bit) and 8086 ( 16 bit).

Memory: 128K to IMB depending on model. All models
are expandable.

Disk Storage: 500K to IMB {unformatted) ona 3%”
Micro-Disk

Display: 127 (diagonal) P31 phosphor non-glare screen.
25 lines x 80 or 132 columns.
Keyboard: etachable with 105 total keys. An
optional portable version snaps onto the front screen
area for easy transportability.
Disk Operating Software: *CP/M 80 for 8 bit.
**MS DOS for 16 hit. | AN DOS for multi-user 8 or 16
bit operation.
Networking: Up to 255 HeadStart VPUs may be con-
nected via coaxial interface into one of 2 optional data
storage systems.
Interfaces: One RS449/RS232 compatible serial port.
One Centrunics compatible parallel printer port. External
data bus. Coaxial communications interface. External
disk 1/Q) interface.
Optional Data Storage Systems: 2 models available. A
10MB3. 54" system is expandable to 20MRB. A 50MB. 8~
system (25MB fixed. 25MB removable) is expandable
to 200M13.

*CP/M is a registered trademark of Digital Rescarch,
SIME DOS s registered trademark of Microsaft.

Intertec’s HeadStart is the
smallest, smartest, fastest, most power-
ful business computer money can buy.

And the most expandable (it’s
networkable up to 255 user stations).

Greatldeas ComelIn

Small Packages.

Instead of three bulky compo-
nents, HeadStart needs only two—the
keyboard and CRT. There’s no need
for a cumbersome disk and processor
cabinet. With HeadStart, it's all in the
CRT enclosure.

HeadStart’s small but powerful
314" disk drive offers as much storage
as larger 5%4” disks. Its 8 and 16 bit
processors make software availability
no problem.

And HeadStart’s small size per-
mits easy transportability with no
sacrifice in performance. Each Video
Processing Unit (VPU) comes with its

own easy-carrying handle. A portable
keyboard option is also available.

How Fast Is Fast?

HeadStart's RAM Disk, an elec-
tronic emulation of the typical
second drive, responds up to fifty
times faster than conventional
microcomputers.

Depress a key and you get a
response within a split second. Liter-
ally before your finger leaves the key.

And HeadStart is incredibly power-
ful, too. Up to one megabyte of internal
memory can tackle even the most
sophisticated applications.

Some Ideas
Are Bigger Than Others.

Because HeadStart is designed to
be both a single and multi-user com-
puter, you buy only as much computer
as you need today.

But as your business grows, it
grows with you.

Each HeadStart Video Processing
Unit comes with its own memory,
processors, disk and multi-user
interfaces. '

Just add a 10 or 50 megabyte
Data Storage System and up to 255
users can share a common data base
inan incredibly powerful, multi-
user network.

HeadStart is available in three
different models. All offer full perfor-
mance, transportability, and are easily
expandable.

Unlike conventional, single-user-
only computers, HeadStart is here
today with the designed-in technology
to be here tomorrow.

So get a HeadStart on the other
guys. For more information, call (803)
798-9100 or write: Intertec, 2300
Broad River Road, Columbia,SC 29210.

intertec.

Circle 210 on inquiry card.
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A picture worth $111,000,000.
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Not long ago, three businessmen
met in a coffee shop to talk about an
idea for a new personal computer.They
made a rough design on the back of a
place mat.

A lot of companies were already
making personal computers. but they
thought theirs just might work better.

The next year. they sold $111 mil-
lion worth of their new computers, the
COMPAQ" Portable and the COMPAQ

It simply works better.

PLUS™. No company in America had
ever grown that fast. Why?

Simply because they offer, in a rug-
ged. portable package, more capability
than most other PC's. They're truly
IBM*-compatible, so all the most pro-
ductive software runs as is. They dis-
play high-resolution text and graphics
on the same screen. And they grow.
Expansion slots take IBM-compatible
boards, and a kit converts the COMPAQ

55 AT F'\"—M

Portable into the COMPAQ PLUS with
its integrated ten-megabyte disk drive.
How does the future look? We look
at it this way: If we came this far on the
back of a place mat, just think of what
we can do now.
For the location of your nearest Authorized
Dealer, call 1-800-231-0900.

<1984 COMPAQ Computer Corporation. COMPAQ" is a Registered
Trademark and COMPAQ PLUS™ Is a Trademark of COMPAQ
Computer Corporation. IBM*1s a Registered Trademark of nter-
national Business Machines Corpaoration.

LomeaAa
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A User Looks at Mac

As an old-school microcomputer
person (my first experience with a micro
was in December 1977 on a Commodore
Pet 2001), I'd like to give a more jaded
view of the Apple Macintosh computer.

First, the Mac is an IBM PCjr com-
petitor, not a PC competitor, as Gregg
Williams states in “The Apple Macintosh
Computer” (February, page 30). Compare
both machines’ capabilities. The Mac-
intosh has a maximum of 128K bytes of
memory, one internal minifloppy drive,
and a monitor. It is lightweight and por-
table, has no hardware expandability, and
its software is upwardly compatible to the
Lisa 2. The PCjr also has a maximum of
128K bytes of memory and one internal
floppy drive. It too is lightweight and
portable, has minimal hardware expand-
ability, and its software is upwardly com-
patible to the PC.

On the other hand, the IBM PC (and
variants) have 64K to 128K bytes of
memory (expandable to 640K bytes),
massive hardware expandability, and
multiple floppy and hard disks.

Second, anyone who has worked
seriously with computers knows that if
speed is the top priority, then tight
assembly language is required—but you
pay for that speed by having code that is
virtually incomprehensible to anyone
who did not write it. Forcing software
developers to write tight assembly-
language code (just to fit memory limita-
tions) will slow the amount of software
reaching the market—and raise its price.
As Steve Jobs points out ("An Interview:
The Macintosh Design Team,” February,
page 58), once software is developed, it
is paid for. So, if Apple plans to sell 10
million Macintosh computers, it obvi-
ously expects to sell 10 million copies of
Mac BASIC, Mac Paint, and Mac Write.
If Apple makes $50 profit a shot, then the
company makes at least an extra $500
million. (Who said there’s no attention
paid to quarterly profits at Apple?)

My third complaint is that the Mac is
not expandable. What do I do when |
outgrow my machine? I would have no
choice but to scrap the $2500 machine and
buy a $3500 system. However, Apple will
point out that you get to keep your
software.

I know everybody will complain that I
am ignoring the wonderful software that
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makes Mac the machine it is. But how
much are you willing to pay for that soft-
ware? The Mac is potentially more power-
ful than the PC, but Apple has so
hobbled it that it is not much more
powerful than the PCjr.

For the record, I think Mac and Lisa 2
have some wonderful software; but if you
really want the software, buy the Lisa 2.
At $3495, it is probably the best mass-
produced high-end computer on the
market today. For only $1000 more than
you would pay for Mac, you get the ex-
pandability that was cut out of Mac (such
as large memories and hard disks). In ad-
dition, you get another 384K bytes of
memory thrown in (the price differential
is only what IBM would charge for 384K
bytes in chips). As a final bonus, you can
get either Mac’s or Lisa’s operating sys-
tem. However, you should buy a Lisa 2
quick, because once the differences
become evident, Apple will probably
raise the Lisa 2’s price because of the
skyrocketing demand.

George Snoga
1910 Harpers Ferry
San Antonio, TX 78245

Gregg Williams replies:

Your points about the Macintosh’s
similarities to the IBM PCjr are well taken;
however, I am puzzled by your insistence that
the Macintosh is not expandable. My article
speaks of the “virtual slot” scheme that makes
future peripherals possible and announces the
availability of a keypad, a second disk drive
(soon), and a 512K-byte memory update (by
the end of the year). These alone make the
Macintosh more similar to an IBM PC than
a PCjr. At the Macintosh announcement date,
about 30 third-party vendors announced
dozens of software and hardware packages, in-
cluding two hard disks, two telephone/modems,
a printer buffer, and numerous software pack-
ages; other vendors have joined since, and
some products are already available. Once the
Macintosh has 512K bytes of RAM, the
powerful operation set of the 68000 and the
128K-byte "toolbox” of routines make it pos-
sible to argue that the Macintosh is computa-
tionally superior to an IBM PC with 640K
bytes of RAM.

I agree with you, though, that I'd rather
have a Lisa 2 than a Macintosh for my office.
Whatever expansion the Mac has, the Lisa 2
will have more, and its ability to run all
Macintosh software ensures its vitality.

www americanradiohistorvy com

More Mac Reactions

After interminable months of specula-
tion and rumor, the Macintosh has ar-
rived. Apple’s “secret weapon” has been
released with a flurry of expensive prime-
time advertising touting the Macintosh’s
icon-oriented, mouse-implemented user
interface. With the introduction of the
Mac has come a plethora of new ter-
minology to be added to the already
burgeoning inventory of high-tech buzz-
words. In the wake of Macintosh, words
such as “icon,” “desktop metaphor,” and
“pull-down windows” are becoming ever
more common.

As is to be expected with any new prod-
uct, especially one that promises to turn
the increasingly staid world of personal
computing on its ear, the Macintosh has
not been uniformly well received. One
prominent and oft-repeated criticism is
the Macintosh’s lack of “compatiblity.”
This indictment, of course, refers to
Apple’s deliberate choice not to give the
Macintosh the capability to run software
that is currently in vogue. Several re-
viewers, most notably Peter McWilliams,
have cited this “problem” and stated that
the Macintosh is doomed to failure be-
cause of it. To dismiss Macintosh for this
reason is to sacrifice utility at the altar of
uniformity.

It cannot be denied that CP/M and its
progeny have carved out a substantial
following. Likewise, no one can question
that the IBM Personal Computer has
become the de facto standard by which
all other hardware is measured. Assum-
ing all of this, one nagging question re-
mains: why have these products become
so prominent? The answer lies in the
meaning of the phrase “de facto.” CP/M
and the IBM PC have literally stepped
into the breach. They have created a stan-
dard through blood, sweat, and tears.
Quality and performance have been cast
aside in the search for conformity. The
fear of being different has seized the per-
sonal computer industry and has trans-
formed innovators into imitators.

Instead of being ostracized, the Mac-
intosh should be welcomed as a breath
of a fresh air in an atmosphere that has
become cloistered and stagnant. Were it
not for the people involved in develop-
ing the Macintosh, personal computer
users would still be mired in a swamp of
incomprehensible keyboard sequences

Circle 4 on inquiry card. =—p
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Pick upa SIXPakPlus

for your

Introducing. .. SixPakPlus}” the refreshing new 384KB muiti-
function card! In response to the changing needs of the IBM
PC and PC-XT marketplace, AST Research, Inc. is proud to
announce the latest addition to our line of multifunction
enhancement products, the SixPakPlus! This new product is
the result of extensive marketing research into the needs of
IBM PC users whether they have the original 64K system
board, the newer 256K system board, or the PC-XT. The
SixPakPlus has been engi-
neered to meet these
needs at a competi-

tive price while main-

= PC.

taining AST's high standards for quality and reliability.

The SixPak, as we like to call it, could have been named for
the six banks of RAM on it. However, we like to think that it
was named for the six functions of the card. The features of
the SixPak include:

1. RAM memory starting at 64K, user-expandable in 64K
increments to 384K. This makes the SixPak ideal for
the PC or PC-XT with a 256K system board; 384K on
a SixPak added to 256K on the system board yields
640K, the maximum addressable user memory in
these systems.

2. One Serial (async) communications port, con-
figurable as either COM1 or COM2, for use with
serial printers, modems, a “mouse; and other
serial devices. The serial port has on-board
jumpers for easy management of the RS-232C
lines, simplifying the wiring of cables in many
installations.

3. One Parallel (printer) port, configurable as
LPT1 or LPT2 (LPT2 or LPT3 when the IBM
monochrome card is installed), for use with the
IBM/Epson and other compatible printers. The
port is compatible with IBM diagnostics.

4. A Clock-Calendar with battery backup, featur-

ing an easily replaceable Lithium battery and a

quartz-controlled timebase for a high degree
of accuracy.

5. An optional IBM-compatible Game Adap-
ter port, for use with an IBM-type joystick. In

ASYN

(Rs232

) conjunction with application programming,
T

this game port may be used for cursor con-
trol, in generating graphics or for playing
games at the end of your work day!

MEMORY
Baxc _ 3p4K

6. Every SixPak comes with an AST Super-
Pak utility diskette which includes SuperDrive
and SuperSpool, the most powerful disk
emulator and print spooler software you can
get. These programs will greatly enhance the
throughput of your PC or PC-XT by emulating
disk drive and printer access at RAM speeds
rather than the normal slower speed of mechani-
cal devices. SuperPak is the first of such software
to be compatible with both DOS 1.1 and DOS 2.0.

Most important of all, the SixPak comes with the AST "Plus
AST's unsurpassed reputation for quality, reliability, after-
the-sale support, and overall design excellence that gives
our products the best price/performance ratio in the indus-
try! Hence the name, SixPakPlus!

SERIAL PORT 4
GAME ADAPTER PORT
PARALLEL PORT

sdiatan g ELOCR! AST product itable from C terland. Entre'. C terMart. and
products are available from Computeriand. Entre’. ComputerMart. an
MEMORY _1 CALENDAR selected dealers worldwide. Call factory if your dealer does not have the AST
products you want.

® |BM is the registered trademark of International Business Machines

RESEARCH INC.

2121 Alton Avenue e« Irvine, CA 92714
(714) 863-1333+ TLX 753699 ASTR UR
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Letters

and unintelligible system commands.
“Point and click” has become the means
by which everyone can enjoy the versatil-
ity and power of state-of-the art micro-
processor technology.

Ideally, hardware manufacturers and
software developers should be oriented
toward a common goal. The goal is
simple: to put the greatest amount of in-
formation-processing power in the hands
of the greatest number of people. This ob-
jective will not be achieved without a
drastic restructuring of the status quo. To
the vast majority of this country’s popula-
tion, personal computing remains a dark
art. Perpetuating the existence of this ar-
cane science will only benefit those who
seek to monopolize and, therefore, con-
trol the flow of information in our society.

When Apple first began to advertise the
Macintosh, they used a ”1984” theme,
with Big Brother obviously being played
by IBM. In fact, the theme that was used
might not be too far from the truth. With
the follow-the-leader approach that is
being taken by nearly everyone in the per-
sonal computing industry, there is a very
real chance that the vitality and creativ-
ity of that endeavor may be extinguished.

This cannot be allowed to happen.

Instead of being criticized for refusing
to follow the crowd, Apple Computer and
the developers of Macintosh should be
commended for their efforts. People can
only remain a slave to their machines for
so long.

J. Edward Chor
1307 W. Addison St.
Chicago, IL 60613

The Apple Macintosh, previewed in
February, looks like a fine computer with
its powerful 68000 microprocessor and
sophisticated system software.

However, 1 think the Macintosh
development team committed a fun-
damental design error when, having ex-
hausted ROM space, they placed their
floating-point software in RAM. Software
running out of RAM executes approx-
imately 25 percent more slowly on the
Macintosh than does software running
out of ROM.

It would have been more appropriate
for them to have moved some of their
user-interface or I/O software to RAM in-
stead. Software that deals with mice,

keyboards, and printers can run more
slowly than 6 MHz (the effective RAM-
based clock rate) before there is any
perceptible loss in speed of a program
running on a single-user system.

Obvious as this mistake is, it is also
easily corrected. I hope that Apple moves
to correct it before the company floods the
market with its current system. I dis-
cussed this matter over the phone with
one of Apple’s technical-support people,
but I am not certain I got my point across.
Your publishing this letter might alert
potential users to the problem. The
Macintosh, with its excellent graphics and
high-speed peripheral interface, looks like
it would be a good machine for engineer-
ing and scientific applications, as well as
for personal and business use. It is a
shame to see its computational speed un-
necessarily diminished.

As for the floating-point software itself,
I inquired whether Apple had imple-
mented the complete IEEE double-
precision package. The answer I got—
after cross-country phone calls to five dif-
ferent offices—was to send $150 for a draft
copy of Apple’s manual Inside Macintosh,
plus another $100 for the first bound edi-

*UNIX System Ill POWER and sophistication are yours.
Let THE SOLUTION turn your micro into all you
dreamed it could be, bringing the Ultimate
programming environment as close as

your modem. Just a local call
from over 300 cities
nationwide via Telenet.

e Expansive Software development facilities.
¢ Berkeley and local enhancements

e Complete online Unix manuals.
e Extensive Text formatting capability.

e Communication with over 500 UNIX sites on over 150 subjects.

¢ Interuser mail.

¢ Online discount shopping for Hardware/Software.
e LOW COST and FAST response time.

® $24.95 = 1 hr. free system time + SOLUTION Newsletter

subscription + BYTE BOOK (Introducing The Unix

System 556 pp.).

*UNIX is a trademark of Bell Labs.

5701 Prescott Avenue
Lincoln, NE 68506-5155
402/483-2238

10a-7p Central
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Travel with the Best!
See the Sprinter at your local computer store or call us for the
dealer nearest you. 1 (800) 821-8848

Portable

A new generation printer that
combines portability, depend-
ability and quality. Sprinter is
travel convenience — lightweight
and rugged with an easily
removable travel cover and plenty
of space for storage.

Personal

A friendly printer that is easy to
operate. Ease of operation is top
priority for this printer. A
SoftSwitch™ Control Pad allows
the user to control forms’ length,
print density, tabulations, baud
rate and character sets.

Professional

A fast printer, the 160 CPS
Sprinter comes standard with a
4K buffer expandable to 68K with
MPI's MemoryMate™ option. It
comes equipped with an
EasylLoad™ front paper feed for
quick paper insertion and handles
everything from letterhead to
multi-part forms.

, 5 —

Micro Peripherals, Inc.
4426 So. Century Dr. « SLC, UT. 84123
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The new 384K Quadboard

by Quadram is the most
comprehensive board you can
buy for the IBM PC or XT. Now
with added hardware features
and advanced software. But
at a very low price.

NEW EXPANDED QUADBOARD
Quadboard now delivers 9 of

the most needed PC functions/

features. To let you get the

most out of your Personal

Computer. And help
you work better and

faster.
THE WORLD. o Sancon
BEST SELLING -~ P ‘Parallel Port: With t

new Quadb

oard, you
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Port. Perfect

a Serial Port, too. Fully program-
mable, use it to connect to plotters,
modems, and other serial devices.
¢ Chronograph: And Quadboard’s
Chronograph (Real-time clock/
calendar) keeps your systems
clock up-to-date.
e Game Port: The new
Quadboard has an |BM
compatible Game Port.
Plug in a joystick or
game paddles. and fire
away.
¢ |/0 Bracket:
Quadboard now
comes with a special
1/0 bracket. Use it to
organize your expansion

port connectors. Snaps right
| onto the back

of the PC.

he

-----
PRSP
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¢ Expandable to 384K:

The new Quadboard is expandable
in 64K increments for up to 384K
additional RAM. With full parity
checking standard. With the new
Quadboard and a fully populated
system board, you can take your
PCs memory up to the 640K limit.
e QuadRAM Drive: Plus, with
Quadboard you get advanced
QuadMaster Software. Including
the QuadRAM Drive program.
Use it to set up multiple RAM
Drives in Quadboard memory.
Solid state drives that let

you store and retrieve data
quickly and easily. Or take
advantage of QuadMaster disk
caching. To access frequently

used data whenever you need it
* MasterSpool: QuadMastor
Software also mctudes
MasterSpool. Useat 1o set up a

software print buffer quickly and

casily. This advanced spooler lets

YOU pause at any tirme, back up or

move Torward in a file. Choose

Just the amount of buffer space

you need and stop waiting on
your printer.

® Qswap: Another feature of
QuadMaster Software 1s Qsweap.
With Qswap change line printers
1 and 2 back and forth, with just
a few keystrokes, as often as
you like.

QUADBOARD STANDS OUT FROM
THE PACK

Now more than ever Quadboard
is the first and only board your
IBM PC or XT may ever need. No
other board even comes close.
Because Quadboard is designed

for performance. Engineered
for dependability.

Anel buitt in the continuing
tradition of Quadrarn Quality.
L There are miany

b nitatons, but only
b one leader. So mak
¥/ surce youask for
© o Quadboard by

/  Quadrarm, the

lcmlcr nrnicro

 ————

" (-nh,mu ment
product s,

Compare. See why more Quadboards are
bought than any other multifunction board..

Features

Functions Quadboard | SixPakPlus
~ Available 0-384K 0-384K
Parallel &
- Serial Port Yes Yes
Clock/

Calendar Yes Yes

/0 Bracket Standard

B
Testing
f ==
Spooler
Simple Menu -
Setup
RS

| Disk Cache

-.S_l";(PakPlus isa trademark of T Res

QUADRAM

CORPORATION

An Inteihgent Sysiems Company

4355 International Blvd./Norcross, Ga. 30093
{404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS)

Clrcle 324 on inquiry card.
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Copyright 1983 Quadram Corporation

All rights reserved

IBM is a registered trademark of International Business Machines.
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Need a printer?

NOW-—get top-notch performance

at a rock-bottom price...

GEMINI-I0 _ only

. Word processing...graphics...charts...the
| advantages of owning a printer are endless.
And so are the advantages of purchasing

a Star Micronics Gemini-10X from MidWest
Micro-Peripherals.

The Gemini-10X is compatible with all major
brands of computers. It comes standard
with a Centronics compatible printer port
{serial optional), plus tractor, friction, and
roll feed. With 120 cps bi-directional, logic
seeking carriage control and 816 character
buffer {expandible to 4K and 8K), you'll get
crisp, clean hard copy without having to wait.
If you want variety, the Gemini-10X features
Epson compatible printer codes. For a wide
range of graphic looks, the unit offers six
character sets and eight fonts as standard
All this and more at the guaranteed lowest
price. If you can find a verifiable better price
anywhere on any Star printer, WE WILL
BEAT IT. But besides price, MidWest also
offers the best service. We offer same-day
shipments on all items in stock. And our
experienced staff is ready to help you
before, during, and after your purchase. If
you purchase NOW, you'll receive absolutely
FREE a deluxe printer cover worth $16.

More Star Printers Sale Price

Gemini-10X $289
Gemini-15X ps 409

Delta 10 438
Delta 15  160¢ps 589

Radix 10 19
Radix 15  200¢ps 719

Power Type Daisy Wheel 399

Call Toll Free for information and ordering
1-800-423-8215

In Ohio: 1-800-321-7731

We accept VISA and MASTERCARD (Add
3%), certified checks, money orders, and
COD's. Dealer inquiries are invited.

MidWest Micro-Peripherals
{Division of Infotel, Inc.)

135 South Springfield St

St. Paris, Ohio 43072 100 BY
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tion (publication date uncertain), plus
another $50 for updates.

Apple is promoting the Macintosh as
an “open” system (the meaning of this
term seems to be deteriorating with time),
but it sure is charging a lot for the key.

Robert Lurie
8 Tingley Rd.
Morristown, NJ 07960

[ found Mr. Williams's article on Apple’s
Macintosh disturbing because of the
unfettered and naive enthusiasm dis-
played toward the product and, for that
matter, the manufacturer. This material
would be expected from a manufacturer
or his representative but not from a
member of your editorial staff. Journalism
of this type severely reduces the credibil-
ity of your magazine in presenting un-
biased and knowledgeable reviews of new
products.

I have 25 years of professional ex-
perience as an end user of computer
equipment, and I arrived at a consider-
ably different picture of the Macintosh
than the one described in your article.
Some of the Macintosh’s features are
more in Apple’s corporate self-interest
than the user’s. Others represent ques-
tionable design criteria, and some are just
plain “gee-whiz” features with no more
substance than tail fins and chrome. Ob-
viously, if I had written the article, a
somewhat different story would have
been printed.

My negative opinion of the Macintosh
may be as unfair as Mr. Williams's posi-
tive appraisal. The microcomputer mar-
ketplace is a jungle with many pitfalls for
both neophytes and pros. It behooves any
widely circulated publication like BYTE to
make every effort to provide balanced and
objective reviews of new products. Your
less-sophisticated readers need all the
help they can get!

Gerald I. Evenden
POB 1027
N. Falmouth, MA 02556

Gregg Williams replies:

Permit me to add some perspective to your
evaluation of my article. In many ways, I have
an enviable job in that | have been able to re-
view some of the best products our industry
has produced. Because of this, they get large-
ly positive reviews (less worthy products
would not deserve to be on the cover of BYTE
and other magazines). Still, I did point out
a number of important areas of dissent: the

&4 Circle 278 on inquiry card.
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single built-in disk drive, the unbundling of
Macintosh prices, and the “hyping [of] a ma-
chine that easily stands on its own merits”
in calling the Macintosh a 32-bit machine. In
addition, the article took over six weeks to
research and write and contains much tech-
nical information and commentary that has
not been included in any other Macintosh ar-
ticle. For further perspective on the Macin-
tosh, see my article, “Update on Apple Macin-
tosh and Lisa 2,” on page 339.

[ was disappointed that your industry-
leading magazine missed what nontech-
nical magazines such as Time and Rolling
Stone reported about the origins of the
Macintosh computer. As they pointed
out, the Macintosh concept—a low-cost,
monochromatic bit-mapped, small, and
extremely friendly computer—was my
creation.

The original team that I put together to
build it included Burrell Smith, hardware
designer, Bud Tribble, software designer,
and Brian Howard, an unsung hero of the
project who contributed to the concept,
software and hardware design, and the
overall feel of the project. Brian (who, for
some reason, was not mentioned in your
article) and Burrell are still with Mac, but
Bud went back to school and got his M.D.
I became C.E.O. of Information Appliance
Inc.

[ also gave the Macintosh its name. The
change in spelling was not an error as you
reported, but done deliberately to avoid
potential conflict with the electronics
manufacturer named “McIntosh.”

Interestingly enough, Steve Jobs active-
ly opposed the project at its inception,
and only after we had proved the concept
did he become the Macbooster that he
now is. Reading the BYTE article one
might get a very different impression and
would not give credit where it is due.

Jef Raskin

Information Appliance Inc.
530 University Ave.

Palo Alto, CA 94301

Bus Widths

I am writing in regard to “The Apple
Macintosh Computer” by Gregg Williams
(February, page 30). In his article, Mr.
Williams points out that although Apple
refers to the MC68000 as a 32-bit pro-
cessor, he believes that it is generally
regarded as a 16-bit processor.

Although no one has been able to come
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THE PRINTER TO PI

WHEN THE PAC

It's happening all over the PC and
micro worlds.

You're getting hit with a ton of increased
throughput requirements. Your applica-
tions are generating a detuge of paper. You
need more printer speed. A lot more.

You're also looking for more profes-
sional-looking presentations so you need
better print quality. A lot better.

Who's got the best of both worlds
for you?

Okidata’s Pacemark 2350 and 2410 dot
matrix printers.

They'll not only help you keep pace
with your world, they’ll help you set new
and exciting ones. In print speed. In print
quality. And in vastly increased com-
patibility and capability.

Take throughput. The 2350 and 2410
can quickly get vou out of the waiting game
1o where you're really cranking it out.

And with flexibility, too: up to 5 pages
per minute.

But wait. Cranking whatout, you may

ask? A single, restrictive printing mode?
No way. The 2410 can give you DP, draft,

By e ¥
ST e

and a correspondence quality that truly
rivals the daisywheel.

And the 2350 and 2410 can both print
atup to 350 cps. While producing 120
10420 lines a minute for you. With bidirec-
tional printing and short line seeking
logic. And both high speed horizontal and
vertical slew.

PC COMPATIBILITY.
SOFTWARE COMPATIBILITY.

The 2350 and 2410 use industry
standard interfaces making them hardware
compatible with most mini and micro-
systems on the market today. In addition,
they are supported on the menus of most
of the important software being oftered
to microsystem users like Visicalc, Lotus
1, 2,3, DBASE 2, Peachuree 500 and General
Ledger, Multi-Mate WP, Wordstar, etcetera,
etcetera.

But wait, there’s more. Like an out-
standing all points addressable graphics
capability with 144 x 144 dots per inch
resolution.

Two color printing for highlighting.
Down line loadable tont sets for flexibility.

QUICKENS.

Subscripts and superscripts so your sci-
entific and technical usage won't bog down.
Six-part forms handling. The capability to
print 132 columns on eight-inch paper
using 17.1 characters per inch to save paper
costs and make output easier to handle.

And—so that you can depend on getting
all that good stuff, all the time—a mean
time between failure of 2200 hours. A mean
time to repair of only 30 minutes. An
average printhead life of 500,000,000 char-
acters. And an industry low warranty
claim rate of less than 2%.

No doubt aboun it, the quicker the
pace at your place, the more you need
Pacemark from our place. For more infor-
mation, call toll free 1-800-OKIDATA.

In New Jersey, 609-235-2600. Or write
OKIDATA, Mt. Laurel, NJ 08054.

e =

DA ak

OKIDATA

an OK!I AMERICA company

We’'re keeping pace with your business.
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Quick C

Uni-Tools CTutor | 2 Phact DB

COMMODORE C64 Cross Compilers

C cross compiler,
assembler, & linker
PDP-11$2000 other $750

E. R o e
AZTEC C86 8086/8088 | []FullC Fast object code | Basic graphics
new release 2.0 [1 8087 support | Large memory model [] Fast!/O
[ Overlays Relocating assembler []] Linker & library
PCDOS/MSDOS $249 | [ Library has /O, screen |’ O, graphics, PC DOS-CP/M/ 86
CP/M-86 $249 | [ interfaces with DRI and MICROSOFT assemblers
BOTH $399 | [l Compatible with AZTEC C for CP M, APPLE, C64, & TRS-80

/PRO extension $249 /PRO includes optimizer, C86 debugger, and other tools

C Grafx call Comprehensive color graphics for use with C or stand alone

Uni-Tools | $ 99 Tools | has make, diff, grep, & other UNIX inspired toots

PHACT database call Phact is a comprehensive set of C database functions

z $125 Zis a full screen C editor much like the UNIX Vi editor

Quick C $125 Quick C compiles C source into interpreted code in a flash

AZTECCN 8080/Z80 Full C compiler, assembler, linker, library utility, ... PRO exten-
CP/M-80 $199 sions include library source, utilities, ROM libraries, M-80 and
/PRO extensions $150 | RMAC interface

AZTEC C80 TRS-80 | The Model 4 system is full AZTEC C Il and runs under TRSDOS
MODEL llior 4 $199 | or DOSPLUS, the Model Il system does not support float. ' PRO
/PROIIl and 4 $349 has float for lil, Z, library source, . ..

AZTEC C65 6502 A complete C development system for the APPLE Il and lle with
APPLE DOS $199 assembler, linker, editor, SHELL, library, and library source. Binary
ProDOS call | files execute under DOS or SHELL

C CROSS DEVELOPMENT Cross systems generate modules on a HOST system that are

SYSTEMS downloaded for execution on a target system. HOSTS inciude

PDP-11 UNIX, 8086 UNIX ports, PC DOS, CP/M-86, CP /M, and
APPLE. TARGETS inctude CP /M, APPLE, COMMODORE C64,
& TRS-80.

AZTEC C TUTOR
APPLE or IBM $99
other systems call

PRENTICE-HALL and MANX SOFTWARE SYSTEMS joined
forces to produce an unmatched "hands on” C tutorial. Includes
lessons, text, fast compiling student C compiler, and

Quick C
APPLE,CP/M, T-80 $125

F)

rder phone 800-221-0440 (outside NJ)
3 ~ 201-780-4004 (NJ and outside USA) |
© Telex (ITT): 4995812 Shipping: per compiler
Information: 201-530-7997  next day USA $20, 2 days I
G_fh ‘support: 201-780-8374 USA $5, 2 days worldwide $75,
vy Canada $10, airmall outside

; ,_ES\_srﬁus—| ey 1
'P.0.Bo ET -
swsbury, N.J. 07701

B

Quick C compiles C code into extremely compact interpreted
code at blinding speed. Run time system has UNIX functions.

USA & Canada $20 o

22

UNIX is a trademark of Bell Labs. CP/M, CP/M-80 and CP/M-86 are trademarks of DRI. PC DOS is
atrademark of IBM. MS DOS is a trademark of MICROSOFT. N.J. residents add 6% sales tax.

BYTE May 1984

Circle 249 on inquiry card.

www americanradiohistorvy com

Letters

up with a concrete way to determine the
bit size of any given processor, there are
two commonly used methods. The first
is to rate the processor by the width of
the external data bus, and the second is
to rate it by the width of the internal data
bus. Mr. Williams makes the assertion
that the correct way to determine size is
to rate the processor by the maximum size
of a multiplicand in arithmetic operations.
Let me address each of these methods
individually.

Determining the size by examination of
the external data bus was, until IBM
entered the microcomputer marketplace,
the most commonly accepted method of
rating processor size. It is still probably
the best way because most microproces-
sor systems’ speed is limited by the data
bus bandwidth (memory accesses per
second times size of data bus).

IBM, through its PC advertising, has
endorsed rating the processor size by
using the internal data bus size. This
allows them to call the 8088, which has
an 8-bit external data bus, a 16-bit pro-
cessor. [t is interesting to note that Intel,
the designer and manufacturer of the
8088, refers to this processor as an 8-bit
unit (source: 1982 IC Master, page 1083).

Mr. Williams’s contention that the size
is determined by the maximum multipli-
cand size is absurd. Rating a processor by
this method results in both the 8080A and
6502 processors being 0-bit micros, which
[ am sure even Mr. Williams will admit
is untrue.

Comparing the sizes of some common
microprocessors using the above criteria
brings about the results shown below.

Int Width/ Multiplicand
Processor Ext Width Width
8080A 8/8 0
6800 8/8 0
6502 8/8 0
8088 16/8 16
8086 16/16 16
68000 32/16 16

As I stated, I believe that the measure
of the external data bus is the most valid
method of determining processor size.
Using the width of the internal bus results
in the 8088 and 8086 being the same size,
which, although true from a software
point of view, is not true for the hardware.
Because most people use the processor
size as a relative indicator of computa-
tional speed, the external data bus width
is the measure that has the most bearing.

Unfortunately, IBM has set the (de
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o
n this age of information
processing, perhaps the
mosl important information
processing occurs between your

eyes and your monitor screen. An
unclear on-screen image can visu-

ally distort the most accurate
information, leaving valuable in-
formation lost somewhere he-
tween the lines.

You won't take that chance
with a monitor from Roland DG.
For us, clarity is not just a good
feature, it's our most important
feature,

We designed the Roland DG
monitors as if a sharp image was
all that mattered. Then we start
adding on the extras—like casy
plug-compatibility, non-glare
screen and other features. Then
we styled them so that they look
sharp from any angle—not just
the front.

Roland DG makes a broad
range of monitors, to suit any
personal computer and to please
any computer’s person. From
high resolution RGB and Com-
posite Color monitors to Mono-

chrome Composite or TTL signal

(IBM-PC) in either
Amber or Green.

If accuracy is im-
portant to you, you
shouldn't settle for
anything less than a
Roland DG moni-
tor—the clear choice.
Because the most im-
portant information
processor is you.

Roland monitors e
are available at fine »
computer dealers
everywhere. Roland
Digital Group, 7200 Dominion
Circle, Los Angeles, CA 90040
(213) 685-5141.

Circle 68 on inquiry card.

t Business
Can Afford To Use
Fuzzy Information?

of Inlermational

CCl41

Roland

'n COUOR DISAAY (w1 g -2

he most
important
information
processing occurs
Between your
monitor and your
eyes.

esigned lo be
as beautiful
on the out-
side as on the inside.

BEAUTY CONTEST

here’s a
Roland DG
monitor for
every compuler’s
person!

(1T

13M is o trademark

Business Machines

Roland DG
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Today, you have to live in two Televideo 910, ADDS View-
different worlds. One belonging & point or other compatible
to IBM. The other to everyone terminals.
else. The PA1000 connects
With that in mind, com- L p—— : coaxially to an IBM
panies have come along ¥ 3274/3276 cluster
with a variety of controller, so whatever per-
products that sonal computer or terminal

attempt you use will perform all
to link the two together.  of their IBM mainframes. the functions of an IBM 3278-2.
But somewhere along the So if you’re looking for the The coaxial connection also
line, they all look alittle dumb. best of both worlds, keep reading.  means you won't be in for a future
Enter the AVATAR And you'll see why the AVATAR shock: ever-changing IBM proto-
PA1000™ Protocol Con- PA1000 can out-think any product  cols will be no problem.
verter It’s the most on the market. -
intelligent way to First of all, the G B AVATAR PALDDO vs. _IRMALINE
bring personal computers, AVATAR PA1000 Q/A installation YES NO

portable computers, or low-cost ¥ isan almost univer- | EBIS" languge I T
ASCII terminals into the IBM sal link. With no mod- | Helpscreens YES NO
coaxial environment. For the first  ification, it connects to | oo omes ’ l
time, overburdened DP/MIS virtually any personal | security password i .
executives can look forward to or portable computer | tocaisereen

truly smooth integration, you have: IBM, Apple, | | pantout " =

minimal DEC, TRS 80, Kaypro, line modes 3 1
COMPAQ,NCR,and | Jet x Y o

confusion, others.
and fewer demands on their time. The AVATAR PA1000 also Two hosts are better than
And users can get an affordable, connects to the DEC VT100, one. So in addition to the
easy-to-use way to tap the riches @ IBM 3101, LSI ADMS, @ coax connection to IBM, the

TRS is a trademark of Tandy Corporation. COMPAQ is a trademark of COMPAQ Computer Corporation. ADMS is a trademark of
Lear Siegler, Inc. ADDS Viewpoint is a registered trademark of Applied Digital Data Systems, Inc. Dow Jones Is a trademark of Dow Janes & Company, Inc.
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AVATAR PA1000 gives you an
extra RS232 port. That gives you
access to other local or remote
asynchronous host computers or
local printers.
HELP! If you need it (and who
doesn't) you have help screens
@ to put you back on track. The
PA1000 also has easy-
to-use, English \
language commands.
With a few sim-
ple keystrokes,
® you can switch
from your IBM to
the extra RS232
port, giving you &
access to private

I -
L

important. You can dial into your
PA1000 at the nearest cluster
controller, and reduce communi-
cations costs dramatically in the
process.
Just by typing “1-2-3" (how
much simpler can you get?),
& the PAL100O automatically
determines the baud
rate of the attached de-
vice and is ready to go.
In just five min-
utes (no kidding)
€ you can install

And you don't

data networks ¥

and public 5

databases like

HT '. . 'T'T'

puter operator.

. The
ey .Qi:“.ik AVATAR
Tkt = & PA1000

Dow Jones.
And when you switch back, the
AVATAR PA1000 is smart enough
to remember your IBM screen.
In a distributed terminal net-
work, remote dial-in from
@ personal computers or asyn-
chronous devices is increasingly

a file transfer option that lets you
transier information back and

forth between your personal com-

puter and an IBM mainframe.
What will AVATAR think of
next? The latest news is our
¥ PA1500, a link that lets you

the AVATAR PA1000.

need to be a com-

even gives you

print the output from your IBM
host on a low-cost ASCII printer.
It supports high-speed dot-matrix,
letter quality, and line printers.

It's very simple

[ \
toinstall. And it b= Zm= pa
will save you a =8C '
bundle. 2%

o

SMAK1U0DE u 1250

(DHayes

To find out more about the
AVATAR PA1000, our com-
& pany, our distributors and
dealers, or our plans, just call us.
In Canada or Massachusetts:
617-435-6872. Everywhere else:

800-828-2004 Ext. 600.

L AAIAR

The Link That Isn't
Missing Anything,

Avatar Technologies Inc.
99 South Street, Hopkinton, MA 01748

© 1984 Avatar Technologies, Ine. IBM is a registered trademark of International Business Machines Corporation.
IRMALINE is a trademark of Digital Communications Associates, Inc. Apple is a trademark of Apple Computer, Inc. DEC is a registered trademark of Digital Equipment Corporation.
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facto) standard for measuring size and
has elected to use the internal data bus
size for its measurements. Because it
would be unfair to measure the Apple by
any other criterion, Mr. Williams must
concede that the Macintosh is a 32-bit
machine.

Mike Sauve
1024 52nd Street, SE
Kentwood, MI 49508

Gregg Williams replies:

Thank you for your letter. It summarizes
discussions that have gone on here at BYTE
since I wrote the Macintosh article. We have
decided that the situation is foo complex to be
accurately specified by one descriptor: the
multiplicand does not describe the Intel 8080
well, nor does the internal-bus descriptor
describe the 8088 (which runs 10 to 40 per-
cent slower than an equivalent 8086—see my
article, “Benchmarking the Intel 8086 and
8088, July 1983, page 147) well. In addition,
cven the external-bus descriptor falls shorf.
Consider the National Semiconductor
NS16008; even though it has an 8-bit external
data bus, it is a 32-bit architecture internally,
including a 32-bit by 32-bit multiply instruc-
tion. Surely, this kind of power puts the
NS16008 in a different class from, say, the
8080.

Another descriptor that I have just
discovered is that of the bus width of the
arithmetic logic unit (ALU), that area of the
microprocessor chip that performs all the
arithmetic and logic functions that the chip
allows. The ALU bus width feels intuitively
right—it is the ultimate measure of how much

data the microprocessor works on at a time.
Does this help us? Hardly, because once we
get to this level of detail, the philosophies of
chip design muddy the water. The NS16000
family has 32-bit ALU buses. The Motorola
family is more complex: the 68000 (16-bit ex-
ternal bus), 68008 (8-bit), and 68010 (16-bit)
have three 16-bit ALUs, while the 68032
(with a 32-bit external data bus) has three
32-bit ALUs.

Einally, to complicate the issue even more,
let me relate another possible descriptor men-
tioned by our editor in chief, Phil Lemmons.
Things change if you look at the problem of
describing the “power” of a computer from a
user's point of view. A user doesn’t care what
operating system is running or whether the
microprocessor has an 8- or a 16-bit data
bus—this person just wants to know, “Will it
run fast enough so I don’t have to wait too
long?” and “What software does it run?” Com-
putation speed can often be improved by using
a chip with a higher clock frequency, but soft-
ware complexity is determined by the address
space of the microprocessor—a feature that is
usually fixed, especially on 8-bit chips that are
not part of a family of similar products. (We
are assuming that software is easier to use if
it has Help screens, a sophisticated user in-
terface, and other features that make programs
more complex and, therefore, larger.) From this
reasoning, we can argue that the address bus,
which measures the total amount of memory
that a microprocessor can address, is a good
descriptor of a microprocessor’s power. Many
popular programs need more than 64K bytes
to run in (the limit of traditional 8-bit
microprocessors). As memory gets cheaper and
we find ways to fill it up, there may be a very

real difference between microprocessors that
can address 1 megabyte of memory (20-bit ad-
dress bus) and 16 megabytes of memory (24-bit
address bus). In addition, if a microcomputer
has been designed to use less memory than the
microprocessor itself allows, we should make
note of that fact as well.

As a result, in BYTE we will state both bus
widths—for example, we will describe the 8088
as a "16/8-bit microprocessor (16-bit internal
data bus, 8-bit external)” and the 68000 as
a "'32/16-bit microprocessor.”” In recognizing
that the value of a commercial product is deter-
mined by more than just these descriptors, we
will try to give all the information that
presents a product in the most accurate way.
In the “At a Glance” text boxes that accom-
pany our reviews, we will place more emphasis
on the internal and external data paths and
the maximum amount of memory the com-
puter can address.

Clock-Time Benchmarks

1 generally enjoy benchmark articles
and thus found the February BYTE full
of interesting comparisons. 1 feel com-
pelled to comment on one aspect of
Avram Tetewsky’s article, “Benchmarking
FORTRAN Compilers” (page 218). The
author goes to great lengths to obtain
“true” results for the larger multiuser
systems in the comparisons, the VAX
11/780 and the IBM 3081D. Thus, Tetewsky
reports only CPU time, runs benchmarks
in the early morning hours so there won't
be other tasks slowing the system, and

EPROM PROGRAMMER & UV ERASER FOR THE 80’s
$15 PROGRAMS OVER 300 DEVICE TYPES
MOS (8K - 256 K, SINGLE & 3 VOLTAGES) BIPOLAR PROMS, 40 PIN MICROS

Stand Alone

256K Buffer (200 ns)
Integrated keypad
EPROM simulation
Fast algorithm
Power down sockets
Temp compensated
Ref. voltages

16 formats & 8 baud rates
Auto-user friendly-mode

COMPUTER SYSTEMS CORP 4039 s,

26 BYTE May 1984

S15F $995

OVER 26 FUNCTIONS
Edit
CRC check
Block Move
Over Program.
Insert

(305) 994-3520

e Delete

Functions
e And More!

www americanradiohistorv com

e 16 Diagnostic

Rogers Circle #7, Boca Raton, FL 33431

BUV-11A $95.50
e Heavy duty

e Timer

e Safety switch

* 110/220 voltage

BUV-IIB $66.50
e Heavy duty

e Safety switch

e UV indicator

OTHER
COMPLETE SYSTEMS
S15R (remote) $695
S15P (4 key) $795
S15B (bipolar)  $895
S15G (gang) $1095

Circle 65 on inquiry card.
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A real fish Story.

by Brett Kirk
Owner
Poseidon Aquatics

“Our business is
wholesaling tropical fish to
pet stores. We're not a
large-sized company, but
we have one whopper of an
inventory-control problem.

That’s where dBASE II®
comes in.”
The one that didn't
get away.

“We needed a fast
program, and dBASE], the relational that has to be managed quickly and
database management system from efficiently, dBASE Il can really help
Ashton-Tate, gave us the speed we you stay afloat.
needed to quickly log in our weekly For all the particulars, contact
live-fish shipment in terms of total Ashton-Tate, 10150 West Jefferson
numbers received, the kind and num- Boulevard, Culver City, CA 90230.
bers of each different type, the cost per (800) 437-4329, Ext. 212. In the U.K,,
fish—all critical factors in determining call (0908) 568866.

our pricing and being able to pass along
savings to our customers whenever
possible without hanging us out to dry

profitwise. -
“We're sure glad we bought &HTON 'TIqE |

dBASE Il when we did. I think our

customers are glad, too.”

Once you try dBASEI,
y0u’ll be hOOked. ABASE 11 y dSuggested relq,ii pl:'ice, $700.
If you’re up to your ears with data e aehtom-Tate 1ok
Circle 46 on inquiry card. BYTE May 1984 27
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LOOK NO FURTHER! .«
we'll et you low .. =)

prices and fast
service, or else!

ALPHA OMEGA

CONPUTER PRODUCT!

COMPUTERS

TAVA PC IBM Compatible, 128K, 3-320K Drives,
arallel Port, Monitor .$1989
SANYO MBC 555 wisoftware T

ROMAR 64K Apple compatible . .SAVE
IBM PC Systems. . .. SAVE
KAYPRO Il Portable . . .. ... .......SAVE

DISKETTES
SCOTCH 3M SSDD

$23

MAXELL MD2 DSDD .. ... .......... .38
PRINTERS

C. ITOH 8510 P. 120 CPS ., .~ .. .\ .. .. SAVE

EPSON FX80 160 cps .. .$495

EPSON FX100 160 ¢ps ... ........ ..695

OKIDATA Microline 92 160 cps . .. 445

OKIDATA Microline 93 160 cps . ... ... .749

DELTA 10160 cps . ...... . .SAVE
GEMINI 10X 120 cps . . 279
GEMINI 16X 120 cps . . . .. ....425
NEC 3550 35 cps L/Q . . .. . .SAVE
JUKI 6100 L/IQ 18 cps . ........ ¢ .445
PRINTER|RPaI s sl bt sWssnuisns —1

HAYES Smartmodem 1200 . .$489
HAYES Smartmodem 1200B . ... ... ..425
HAYES Micromodem Il .. ... . .. 265
ANCHOR A. Mark | 300 BAUD . . ...81
ANCHOR A. Mark XIl 300/1200 . ...269

MONITORS

TAXAN 12" Amber . . . ...8115
GORILLA 12" Green .. .t .85
USI P13 12" Amber . ........ 145
AMDEK 300G 12“ Green . 135
AMDEK 300A 12" Amber .145
AMDEK Color | 13" : . ..305
PRINCETON HX-12 RGB .....495
BMC 13“ Color aand ..218

APPLE PERIPHERALS & SOFTWARE

VIDEX Videoterm 80C wi/softswitch . . . .$209

VIDEX Ultraterm . ........... 279
MICROSOFT 16K RAMcard . . . . .. .. ..69
MICROSOFT 280 Softcard. ..245

MICROSOFT Premium Pack
MICROSOFT Premium Softcard IIE . ...345
KRAFT & TG Joystick . » .45

HAYES Mach Il Joystick T
PROMETHIUS "2 Height Drives
WIZARD IPI Parallel Interface

PROMETHIUS Versacard i .149
EPS Keyboard .. ... .. . ' .289
KENSINGTON Systemsaver ....68
COOL & TIME (fan, surge, clock) ... 75
KOALA Pad ... .............. .93
PFS Filing System . .. 81
PFS Report . .. F . 81
DBase Il ......... " .389
Wordstar a— Y ...249
Home Accountant .. .........SAVE
Multiplan . . . ..165
DB Master Version 4 - ..249
DB Utility 1 or 2 .95
Magic Window Il . e 109
= " YT S LTI A rYYYYL 29
Choplifter F .25
Zork /110 28
Wizardry . .. . .39
Sublogic Pinball . . . .. 27
IBM PERIPHERALS & SOFTWARE
TANDON TM100-2 360K $219
TEAC "2 Height 360K . 195
MICROSOFT Mouse PELT LY 139
QUADRAM Quadboard w/64K . 269
QUADRAM Quadlink . . A SAVE
QUADRAM Quadcolor | ..215
64K RAM Kit 200 ns . . ....55

AST 6-pack plus
STB w/64K clock, par, serial, game . ...295

HAYES Mach Il Joystick . ..35
MAYNARD Int. 10MB Hard Disk SAVE
Property Management ...335
Home Accountant + SAVE
Multimate. P ...329
PFS Filing System ..89
PFS Report .81
Lotus 1,23 .. 325
DBase I 389
Friday . 189
Wordstar 1 : .259
Wordstar Propack w/Mailmrg, Spelistar . . 359
Multiplan 165
Flight Simulator .33
Deadline .38
Zork /11710 ’ wrh ..28

Hundreds of available items. Call for complete pricing information.

We do not charge for VISA or MASTERCARD

3 345-4422

—
MasterCard VISA®

18612 Ventura Blvd., Tarzana, CA 91356

Ali products are infactory sealed packages. We guaraniee all items for 30 days. Within Itis pericd, defective merchandise returns must
be accompanied by RMA number. All other returns will be subject 1o a 10% restocking fee. For prepaid orders there will be a 3%
siwpping charge: 5% for UPS Blue Label; $5.00 minimum: all orders outside U.S. at 15% shipping. There will be an addilional $4.00
surcharge on C.0.D. orders. Cash or Cashiers Check is required on C.0.D. orders. Calil residents add 6.5% sales lax. Prices subject to

change withoul notice.
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even removes the 1/O time of a slow
terminal.

1 wish to question the fairness of com-
parisons in which one class of computers
is judged by clock time and another is
judged by some mythical “true” time. As
a computer user I go by clock time to
measure job turnaround. If multiuser
systems have a large overhead in dealing
with multiple tasks, why shouldn’t that
be reflected in the benchmark times?

I have a number of Pascal programs that
I run on both an IBM 3033 and an Apple
II using the UCSD p-System. 1 typically
get results from my Apple 5 to 30 minutes
faster than from the IBM. Admittedly, the
IBM 3033 runs the programs in several
hundredths of a second, but one can
spend a long time in both the exec and
printer queues.

I suggest that all future benchmark ar-
ticles that refer to both microcomputers
and mainframe systems use the same
standard for judging both, namely clock
time.

Philip B. Ender, Ph.D.

UCLA

Graduate School of Education
Los Angeles, CA 90024

Thinktank

[ wish to thank Mr. Lemmons for bring-
ing Thinktank to the attention of your
readers in “Beyond the Word Processor”
(January, page 53).

[ used an early version of Thinktank on
the Apple II, running under Apple
Pascal. FYI, as it was called then, quickly
became my most important program
(after my word processor and spelling
checker). I used it as a reminder program,
an outline maker for reports and stories,
and as a general aid to thinking. For
people who think in headlines and fill in
the spaces afterward, it is an idea data-
base without equal. [ highly recommend
it if you have an Apple, a Macintosh, or
an [BM PC.

My only regret is that Living Videotext
chose to expand in the direction of MS-
DOS, rather than modifying Thinktank
to work under UCSD Pascal [V. I miss the
program and wish it would run on my
Sage II.

Gerald Perkins
643 Channing Ave.
Palo Alto, CA 94301
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Rana Systems.
Always A Step Ahead.

And it's happening again with our IBM
compatible Rana 2000. This 320K double density
drive offers a large centering cone for problem-
free diskettes and our exclusive silencing mecha-
nism to make it the quietest disk drive you
can buy.

At Rana we know the key to our success is
providing the highest technology, on the best
possible products, while filling the most possible
user needs. That is why we spend so much time on
research and development. Our world-renowned
engineers were the first to offer increased capac-
ity. The first to design a write protect feature. The
first to use a metal band positioner and get 100%

“ADpe 15 3 registered frademark of Apie Computer * Atan 15 4 registeredt rademark of Alad. i

*1BM 1S a regpstered radernark of Interniional Business Machines. Inc

data integrity, and a 3 to 4 times improvement in
access speed. And, the first to bring you all this
performance, quality and dramatic styling.

This is why our Elite One got the #1 rating
from Softalk Magazine. And our Atari® compatible
Rana 1000 Slimline has turned a game computer
into a sophisticated business tool. And soon we'll
have a new Winchester drive and a new series of
very high density minifloppies, for both IBM
and Apple.

So call or write for the nearest Rana retailer
or computer store. We're Rana Systems. And we
know that to keep a step ahead, we have to put
you first.

RanaSysiems

-

21300 Superior Streel, Chatsworth. CA 91311 213-709-5484
Call loll free: 1-800-421-2207. In Calitornia only call: 1-800-262-1221
Source Number: TCT-654

@ 1983 Rana Systey

Circle 331 on inquiry card.
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ANNOUNCING . ...

s —
NOW WE’VE ADDED EVERYTHING TO TURBO PASCAL
(EVERYTHING EXCEPT A HIGH PRICE)

e WINDOWING!

.. Thisis areal shocker. Onthe |IBM PC or PCjr. you'll now have a procedure to program windows. ... Any part of the
screen can be selected as a window and all output will automatically go to this part of the screen only. As many
windows as you please can be used from the same program.

e AUTOMATIC OVERLAYS!

... No addresses or memory space to calculate, you simply specify OVERLAY and TURBO PASCAL will do the
rest.

e GRAPHICS, SOUND AND COLOR SUPPORT FOR YOUR IBM PC OR JR!

e FULL HEAP MANAGEMENT!

.. via dispose procedure.

e OPTIONAL 8087 SUPPORT!

.. Available for an additional charge.
Ifyou havea 16 bitcomputer with the 8087 math chip—your number crunching programs will execute up to 10X

faster!
EXTENDED PASCAL FOR YOUR IBM PC, PCjr.,
APPLE CP/M, MSDOS, CP/M 86, CCP/M, OR CP/M 80

e Full screen interactive editor providing a complete ¢ Program chaining with common variables.

menu driven program development environment. e Dynamic strings with full set of string handling
¢ 11 significant digits in floating point arithmetic. features.
¢ Built-in transcendental functions. ¢ Full support of operating system facilities.
o Random access data files. ¢ And much more.

www americanradiohistorv com
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VERSION 2.0

... NOW WITH WINDOWING

$49.95

-

Lo

HERE’S WHAT THE REVIEWERS HAVE SAID ABOUT TURBO PASCAL

“What! think the computer industry is headed for: well documented, standard, plenty of good features, and areasonable price.”

Jerry Pournelle, Byte, February 1984

“Finally, somebody has done it right. A powerful Pascal Z 80 or 8086/88 single pass native code compiler together with a full
screen editor and error checking to make a super programming development package.”

David Carroll, Microsystems, February 1984

“The Perfect Pascal”
Alan R. Miller, Interface Age, January 1984

“It is, simply put, the best software deal to come along in a long time."
Bruce Webster, Softalk IBM, March 1984

LEARN TO WRITE
A SPREADSHEET

Our offer includes MICRO-
CALC, a spreadsheet written
in Turbo Pascal. It will be

on your disk, and ready to

If you already own Turbo Pascal
version 1.0, you canupgradeto 2.0

for $29.95. Just send in your old master
with your check. (Manual update included

run. And we've included the
source code t0 show you
exactly how a spreadsheet

of course).

is written!

ORDER YOUR COPY OF TURBO PASCAL VERSION 2.0 TODAY

For VISA and MasterCard orders call toll free:

In CA:

1-800-227-2400 x968
1-800-772-2666 x968

(lines open 24 hrs, 7 days a week)
Dealer & Distributor Inquiries welcome

408-438-8400

CHOOSE ONE (please add $5.00 for
shipping and handling for U.S. orders)

Turbo Pascal 2.0 $49.95

Turbo Pascal with 8087 support

$89.95

____Update (1.0 to 2.0) Must be
accompanied by the original
master $29.95

______Update (1.0 to 8087) Must be

accompanied by the original

master $69.95

Check — Money Order

VISA ____ MasterCard __
Card #:

Exp. date: Shipped UPS

B) BORLAND

) NTERNATIONAL

Borland International

4113 Scotts Valley Drive
Scotts Valley, California 95066
TELEX: 172373

www americanradiohistorvy com

My system is: 8 bit 16 bit
Operating System: CP/M 80
CP/M86__MSDOS_PCDOS__
Computer: Disk Format:
Please be sure model number & format are correct.
NAME: _ _
ADDRESS:
CITY/STATE/ZIP:
TELEPHONE:

Calitornia residents add 6% sales 1ax Outside US A add $1500 (I
outside ol U.S.A payment musl be by bank draft payable in the US
and in U.S dollars.) Sorry. no C.O D. or Purchase Orders  A14
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Letters

Phil Lemmons’s essay “Beyond the
Word Processor” (January, page 53) is an
excellent piece of writing/thinking. The
comparison to spreadsheets was a crisp
and striking illustration of his idea. He
targeted the most crucial and relevant
limitation and challenge for current text-
editing software. What was exciting and
valuable about word processing for the
writer was the way in which it rendered
manageable the physicality of the text—
it transformed the “hard” actuality of
written work into a “soft” virtual existence
and thereby eliminated much of the busy-
work involved in preparing a text. But
current software is geared to the product
rather than the process of writing. The
word processor is the writer's secretary.
It is interesting to reflect on how the
writing process itself is being transformed
by what the computer makes possible.

Mr. Lemmons'’s call for writers to ex-
press their needs and dreams is an invita-
tion to experiment with the very process
of writing/thinking. Good article!

John Glazer
616 Pearl St.
Ypsilanti, MI 48197

George Orwell and 1984

I am at a loss to understand why, in an
otherwise balanced and penetrating ar-
ticle, G. Michael Vose would choose to
“rewrite” the history of George Orwell
and his most famous work (“1984 and
Beyond,” January, page 100). His descrip-
tion of Orwell (Blair) as a fanatic anticom-
munist conjures up a caricature, a half-
mad mixture of Joe McCarthy and Doctor
Strangelove. Mr. Vose then limits Orwell’s
portrait of a dismal future to one
dominated by “fascists.” All of this implies
that Orwell was an unbalanced indi-
vidual, describing a threat from only one
source.

Yet Orwell and his book were no such
thing. He was anticommunist certainly,
but also an idealist, humanist, and pas-
sionate socialist, and one who in no way
considered himself part of the “right,”
fanatical or not. Neither did he take the
easy way out in constructing the govern-
ment of the future, one that would have
conveniently ignored the tyranny grow-
ing beyond the Elbe. Orwell was opposed
to any system that enslaved both the in-
dividual and society and labeled such

systems with the more useful and in-
clusive term totalitarianism.

As Mr. Vose correctly notes, the per-
sonal computer may prove an aid in
preventing such a future. You can bet
computers won't be a mass-consumer
item in any totalitarian society, fascist or
communist.

John C. Ruane
USS Wabash AOR-5
FPO San Francisco, CA 96683

Penny-Wise

In the February BYTE, Jerry Pournelle’s
User’s Column (page 113) addressed the
use of the “Disk Doubler” to enable the
use of the back side of disks on single-
sided drives. | was glad to see that he
recommended against using this tactic,
but I feel that he left out the most impor-
tant reason for not using it.

The inside of a disk jacket is lined with
a porous material that both lubricates and
cleans the disk as it rotates in the jacket.
Many small particles are trapped by this
material and held out of the way so the

/r PLOTWARE-z1r

fnterfaces to most

devices: CRT'S,
PLOTTERS, DOT
MATRIX PRINTERS
(at maximum dot
resolution), &

\\MPL £

)

his ad uns drawn entirely by PLOTWARE-z. DI RECT ACCESS

to your data from

1. Word Processors
(1ike WORDSTAR)

.DATA BASE files
(like dBASE 11)

with "do-it- N\YN1CS: JS97
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camera ready copy.
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Complete
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~ In today’s hard disk jungle, Tallgrass clears

a path by offering high performance, integrated
mass storage solutions for the IBM® PC/XT, the
T.1. Professional and related computers.

TALLGRASS IINNOVAT IVE FEATURES
MASS STORAGE SYSTEMS with formatted

HardFile™ capacities of 6, 12, 20, 35 and 70 Mb,

all with built-in tape backup.

CONVENIENT INTEGRAL TAPE BACKUP
SYSTEM allows rapid tape “image” streaming,
or incremental file-by-file backup and restore on
ANSI standard inexpensive data cartridges,
instead of the usual floppies, video cassettes, or
low-capacity removable Winchester devices.

NETWORK READY and tully compatible with
networks such as P’Cnet®and EtherShare’™

HIGH RELIABILITY with dual directory and
read-after-write verify options. A dedicated
landing zone, where the read/write heads reside
when the disk is idle, provides data protection
during powerdowns and transportation.

IHM® iy o tepistered trademark of International Business Machines Corg.

PCner® 1 o srademark of Qrchid Technology

e
”/M/’////////I///////

Follow the Tallgrass path to your local computer
dealer and watch your personal computer transform
into a powerful data processing system.

Available from COMPUTERLAND® Entre®
Computer Centers, MicroAge® Computer Stores
and other participating computer dealers.

New!
IBM-XT Cartridge
Tape Backup

World Headquarters: Tallgrass Technologics Corp. /11100 W. 82nd St.
Overland Mark, KS 66214/913/492 0002/ Telex: 215400 TBYT UR

Canadian Headquarters: Tallgrass Technologles (Canada), 1775 Meyerside Drive
Mississauga, Ontario, Canada 1.4V 1H2/416/673-3244

Furopean Distributor: CPS Computer Group, 1T
Birmingham, England B276BH /(021) 7073866

Australian Headguarters: Tallprass Technolgics (Australia)/ Five Dock Maza,
Sulte 12/50 Great North Road /Five Dok /Sydney, N.S.W. 2046/(02) 712-2010

Tallgrass
Technologies

Corporation

EaberShare '~ 1x o regisiered trademark of 3o Carp
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disk will not be harmed. However, when
the “Disk Doubler” is used and the disk
is inserted in the drive upside down to
use the back side, the disk rotates in the
reverse direction. Thus, any and all par-
ticles that were trapped during the origi-
nal rotation can be released back onto the
disk. Premature failure of the disk, or at
least loss of data, is virtually guaranteed.

I have long recommended that this is
not a worthwhile savings tactic; the po-
tential of lost data far outweighs the small
dollar savings in disks.

Larry C. Hansford

Creative Computer Consultants Inc.
POB 66

New Carlisle, OH 45344

"’In Defense of Luddism”’

I was disappointed to find that you felt
the editorial urge to reprint the narrow-
minded and reactionary opinion of the
Wall Street Journal article, “The Luddite
Answer to Unemployment,” by Bruce
Bartlett, in your Editorial on page 4 of the
January issue. Mr. Bartlett may be an

economist with impressive credentials,
but he is no historian, and he seems to
be a poor social analyst as well.

It is a historical cliché, and an inaccurate
one, that the Luddites of early 19th cen-
tury England broke machines because
they were “afraid” of technology, or even
that they hoped to save jobs of workers.
The true mission of the Luddites was
pointed out clearly by MIT historian
David Noble in a series of articles entitled,
“In Defense of Luddism,” that appeared
in the most recent three issues of the
political journal Democracy. Noble shows
that the Luddites were primarily con-
cerned with the control of the workplace
at the point of production. These skilled
English craftsmen were resisting the in-
troduction of machine technology that
made their skills obsolete, and which
forevermore turned over the control of the
production of their product to a capitalist
owner. The Luddites correctly perceived
that the industrial revolution was gener-
ating a two-class system of owners of
machines and laborers on machines, a
system that placed little value in skill or
in the relationship between a producer
and his product. Noble also pointed out

that the Luddites were not simple-
minded ‘“machine-smashers” who
bashed looms and other devices out of
some irrational, primitive anger. On the
contrary, the Luddites chose their targets
carefully after some rather sophisticated
analysis on the social effects of machine
technology.

The issue that the Luddites truly ad-
dressed (not what Bartlett would have us
believe they represented) is still with us
today. The important issue that traces its
roots to the Luddites is not fear of tech-
nology, but the pressing question of who
controls the workplace. Are we to have
an economy that persistently excuses its
abuses of humans by saying that “tech-
nology is neutral” and “we can't stand in
the way of Progress”? What is progress
if it does not serve human needs? And
human needs are not entirely encom-
passed by employment. The Luddites
understood that the battle for control of
the workplace necessarily includes a bat-
tle for dignity, political rights, equality,
and freedom. And they were right—they
lost the battle, and the next hundred
years of the western world we remember
chiefly through the dark writings of
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Buy it becauseit’s the best buy,

At under $500 per node, OMNINET
has the lowest cost per station of
any local area network.

Because an OMNINET Network
uses simple, twisted pair wire.
Which means that cabling costs one
fifth of the coaxial alternatives,
with none of the installation
headaches.

Result? OMNINET is both
easier and less expensive to
install. Or expand.

Buy the OMNINET Network
Jor the most expandability.

If you're just starting a network,
consider OMNISHARE™ Software. It
lets your regular PC’s or PC-com-
patibles make full use of the disk
space on an IBM PC XT™

When you want to draw on the
resources of your central comput-
er, you'll want Corvus SNA Gateway.
It lets your network’s micros tap
into your mainframe’s information.

Whether you have 2 computers
or 2,000, OMNINET can get the
most out of them.

Buy the system
forunmatched
[flexibility.

Buy us for our experience.

We pioneered local area network-
ing for micros. And we're con-
stantly working on better ways to
give you the system
you need, with the /=
versatility you -\
want, at aprice ¢ 59% ¢
that makes sense.
With the result that &
3 outofevery 5 locally-networked
micros in the world are connected
mail,your toa CORVUS network?*
over 500 Give us a call at 800-4-CORVUS

From Apples
to Zeniths,
OMNINET
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of micros

than any

other net-
work. So keep
the DEC’s in Data Proc-
essing and the PC's in :
Purchasing; OMNINET  options like electr@

o

makes for great work-  people can choose #
« ingrelationships.  difterent programs a@ to find out more.
And starting with  their needs. Not their k’s Because when it’s all said and
R - y limitatio done,one of the best arguments for
| What'smere, CORVUS going with an OMNINET Network
can handlg@iiyour is really very simple.
hardware ls. From Buy it for your peace of mind.
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v (CORVUS

s through@
The Networking Company.

dom Ace
dan am

59% of all locally-networked micros operate in a GORVUS nerwork,

according to /nfoCorft CORVUS, THE NETWORKING COMPANY,
OMNINET and OMNISHARE are trademarks of CORVUS SYSTEMS INC.
1881 PC and PC XT are trademarks of International Business
Muchines. APPLE is a trademark of APPLE COMPUTER INC DECis 2
trademark of DIGITAL EQUIPMENT CORPORATION. Zenith is a trade-
mark of Zenith Corporation.ITisa trademark of Texas Instruments.
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Letters

Dickens and the solemn warnings of
Marx.

There are no intellectuals or pundits
who are “creating unnecessary fears and
anguish among workers,” as Bartlett
writes, as if workers were frightened
children. Workers have legitimate
grievances and demands of the system
they have built, and they will deal with
them as they see fit. They may be, and
in some cases are, following the lead of
the Luddites by smashing machinery. But
this is no more an irrational response to
technology than is putting millions out
of work without knowing what to do with
them. There has been and may always be
an overtly political battle over the nature
of work and its rewards. The Luddites
were the opening volley of this battle in
our time, and it may be time to listen to
what they were really saying.

Gary Chapman

Department of Political Science
Stanford University

Stanford, CA 94305

X-raying Disks

I am currently part of a team working
on a large application project to run on
an IBM PC. We have had to do a lot of
traveling by air and, consequently, our
disks have been sporadically “zapped”

Based on my limited memory of high
school physics, I do not think that X rays
could have damaged the disks. I believe
that the magnetic fields of the X-ray
equipment power supplies are the
culprits. Although we remove the disks
from our carry-on luggage prior to enter-
ing the X-ray machines, we still sustain
occasional damage. I believe this happens
at the entry point to the machines where
we stop to unload the disks. That is, the
magnetic fields extend a significant
distance around the equipment.

Now my tactics are as follows: (1) I put
each box of disks in a lead-foil film pouch
(although I doubt that this really offers
protection against magnetic fields). (2) I
carry backup sets of disks. This has al-
lowed me to recover on all occasions.

I would be interested to know how the
hard disk will react to airport X-ray
systems, and [ would appreciate any in-
formation on this subject.

Steven A. Green
2393 Traymore Rd.
University Heights, OH 441188
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One of the first Zenith television receivers. ZVM-135: 80 column display. Audio feature
ideal for expanded IBM PC Jr.

Only a company with

36 years of TV smarts

could make monitors
this good.

enith introduced its first television receiver to a delighted America in
1948. It had single-knob tuning and an 11-inch porthole screen.

Earlier this year, Zenith made its sixty millionth television set. And every
one has been built according to this credo: “The Quality Goes In Before The
Name Goes On.”

Zenith continues this tradition of video excellence with its extensive line of
monitors. Monitors that will first dazzle you with their graphic display, then earn
your admiration over time with their reliability. And surprise you with their very
competitive prices.

There's a Zenith monitor for just about any personal computer, including IBM and
Apple. with seven models offering everything from monochrome green or amber
to high-resolution color. And some models can also be used with VCR or video
disc systems.

Nobody understands video like Zenith.To find out more about their fine monitors,
call 1-800-842-9000. ext. 1, for the name of your nearest Zenith Data Systems dealer.

NITH

THE QUALITY COES IN BEFORE THE NAME CGOES ON

| N

ZVM-122A: Non-glare ~ ZVM-123A: Non- ZVM-124: Super ZVM-131: 40 column ZVM-133: 80 column

amber screen. Com- glare green screen. resolution for IBM PC display. Audio amplifier. display. Ideal for IBM PC
patible with most Composite video with monochrome Ideal for IBM PC Jr. and compatibles.
microcomputers. input. adapter. or Adam.

© 1984, Zenith Data Systems
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1o every software developer who'd written off portability as
an mmpossible dream, Digital Research humbly announces a few
monumental breakthroughs.

We not only offer languages that are portable from 8 to 16 to the
32-bit chips of the future, they're portable across all popular operating
systems, too. What's more, we supply the broadest range of quality
languages and development tools available today. And will tomorrow.

So rest assured. Whether you design applications at a major
corporation, plan to become a major corporation or just qualify as
a hobbyist, you only have to write it once.

Simply pick the Digital Research language that's right for you.
From Personal BASIC™to Digital Research FORTRAN-77" The newest
member of our remarkable family.

T complement languages, we offer a complete workshop of
development tools. Our Display Manager“and Access Manager™
simplify the design of screen displays and data bases. So you spend
less time and effort.

If you write in COBOL, our Animatorsource level debugger
will get your software running in record time.

And for programmers skilled with IBM mainframe
SPF, we offer micro/SPF." An editor that helps turn
3 your invaluable experience into valuable new
“/ software applications.

At Digital Research, we work as hard for you
after the sale as we do to get the sale. With backup
like quality documentation, software updates and
a phone line to our technical support team.
With so much productivity and service to draw
on, 1t's small wonder IBM

ch 1 fs
Sy il (10 DIGITAL
new IBM 3270/PC. RESEARCH
For more Information, e
call your IBM representative.

Or, for the Digital Research retailer nearest you call
800-227-1617, ext. 400. In California, 800-772-3545, ext. 400.

micro/SPF s a trademark lPhaserSyslmsl . Ammator and Level | COBOL are trademarks of Micro Focus. Ltd IBM s a regish of Busness Machines Corporation
The Digtal Research 'ogo and products are either trademarks or regstered lra demaksoangtalRese hlnc@l%ADngtheseachl Allnmlseserved
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Ciarcia’s Circuit Cellar’

Trump Card

Part 1: Hardware

Speed up your IBM PC with 16-bit coprocessing power

When asked what computer lan-
guage I prefer, I generally reply,
“Solder” This response is not an ef-
fort to be cute but rather to express
a preference for dealing in the terms
I know best. I don't avoid software.
I just try to minimize my involve-
ment.

When it is necessary to write
simulation and test programs, I bite

Copyright © 1984 Steven A. Ciarcia.
All rights reserved.

Steve Ciarcia
Consulting Editor

the bullet. Unless the function is
time-critical, I most often choose
BASIC because it comes closest to be-
ing a universal programming lan-
guage. Virtually all personal and
business computers support it, and
if I confine my command choices to
the more common instructions, the
demonstration programs that I com-
pose on an IBM PC should also run
on your Cromemco Z2.

With few exceptions, you can com-
pute your accounts receivable or type

in and play a game equally well with
an Apple or IBM PC using BASIC.
The fact that one has a 6502 micro-
processor and the other uses an 8088
is irrelevant. The output will be the
same.

The value of high-level languages
is that they isolate the user from
microprocessor peculiarities and
facilitate transportable software. Un-
fortunately, the average ROM (read-
only memory)-resident BASIC inter-
preter was never written with perfor-

Photo 1: The wire-wrapped prototype of the Trump Card, shown from the front. The left side of the board contains 512K bytes of type-4164
dynamic RAM; the right side contains the Zilog Z8001 and an interface to the IBM PC 1/O-expansion bus.

40 BYTE May 1984
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mance in mind. Usually taking 5 to
10 milliseconds (ms) to execute an
individual instruction, it can seem
like forever when running long
programs.

As a writer, I have grown to ap-
preciate the universality of BASIC,
even with its shortcomings. By
treating the computer as a black box
with I/O (input/output) ports and
BASIC, I have been able to provide
projects that can be implemented on
most systems directly. As an engi-
neer/designer, however, I am aggra-
vated by its slowness and feel no
animosity toward critics who have
converted to languages such as Pascal
or C to gain processing speed.

Rather than make further excuses,
I decided to solve the problem in
classic Circuit Cellar tradition—
simply build a black box that im-
proves system throughput and runs
BASIC programs faster.

Processors and Performance
Generally speaking, most people
confuse microprocessor benchmarks
with system throughput. The com-
parison of microprocessor-instruction
execution speeds is not really in-
dicative of a computer’s capabilities.
Performance is more often governed
by the operating system and magni-
tude of the application program. It is
a false assumption that all software
written for a 16-bit microprocessor

will necessarily run faster than on an
(3a)

TERATION

g a0 JE s oI L frion JET o - ey It

Photo 2: The rear of the Trump Card prototype. To save time, the memory section was laid
out as a printed-circuit board, with wire-wrapping saved for the processor side. As shown
here, the Trump Card is installed for testing in an MPX-16 computer, which has I/O slots

compatible with the IBM PC.

8-bit microprocessor. Machine-
language fast Fourier transforms
(FFT) run quickly on a 6502, but an
accounting package that has to con-
stantly interleave a program into and
out of disk may be encumbered by
64K bytes of operational memory in
the Apple. In all likelihood, large
spreadsheets and accounting pro-
grams will run more efficiently in the
larger memory space provided on an
8088 system such as the IBM PC.
Raising the perforrgg)nce of a high-

m
1883 RATION
amnm

level language such as BASIC takes
more than raising a microprocessor’s
clock rate. Instead, it involves a com-
bination of decisions that can
ultimately affect the entire system
throughput. We can expand the
memory available to application pro-
grams in an effort to limit repeated
disk accesses and configure a portion
of memory as a RAM (random-access
read/write memory) disk drive to ex-
pedite disk operations when they are
required. We can optimize the effi-

Photo 3: Execution-time visual comparison. (3a) Without Trump Card—a two-second exposure of the display while running the BASICA
program in listing 1. The program has executed the PRINT statement and still is dimensioning the arrays. (3b) With Trump Card—the same
two-second exposure of the program execution (with PRINT statement added) shows the arrays have been dimensioned and the prime numbers

are being overprinted so fast that they blur.

www americanradiohistorv com

BYTE May 1984 41


www.americanradiohistory.com

Apple i Apple Il

224 222 189

Table 1: A comparison of execution times (in seconds) of the benchmark program in listing

1

TRS-80 Model I

IBM PC

JBM PC (with Trump Card)

180 24

ciency of the high-level language by
operating it in a compiled mode
rather than as a repeatedly inter-
preted task. Finally, if the functional
throughput of a particular application
becomes dependent upon direct
microprocessor intervention, for
those tasks, substitute a faster
microprocessor or help it with a
COprocessor.

A Black Box Called Trump Card

This article is not about building a
classic speed-up board for the IBM
PC. The word “speed-up” implies
replacing the 8088 with an 8086 or
80186. Instead, visualize your PC as
a black box with an input, output,
and crank. Rather than simply turn-
ing the crank faster, think of adding
another black box, in the same path
between input and output, that per-
forms selective tasks more efficient-
ly and faster than the 8088 alone. To
increase the relative throughput of
the system, I have designated an
alternate path for specific program
functions.

I've named this separate box
Trump Card. It is a functionally in-
dependent 10-MHz Zilog Z8001-
based computer with its own 512K
bytes of memory. Designed specif-
ically as a compiled high-level-
language computer, Trump Card is
addressed as an I/O device that com-
municates through the expansion
bus (see photos 1 and 2).

Among the specific functions that
Trump Card supports are BASIC, C,
CP/M-80, text editing, Z8000 assem-
bly-language programming, and a
RAM disk. It does not directly ex-
ecute programs written in 8088
assembly code, such as Lotus 1-2-3.
It instead executes programs written
in high-level languages such as
BASIC or C (a Pascal compiler and
8088-t0-Z8000 translator are in the
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works). Alternatively, it can enhance
the function of programs such as
1-2-3 by expanding available memory
and speeding disk functions. The
ultimate purpose of Trump Card is to
improve system throughput.

This month, I will outline the basic
functions of Trump Card and
describe its hardware in detail. This
is, of course, a Circuit Cellar con-
struction project, and you are en-
couraged to build your own Trump
Card. More on that later. Next
month, I'll describe some of the soft-
ware in detail and do a little
benchmarking.

First, alittle about Trump Card and
the Z8001.

Trump Card

Trump Card is a peripheral board
that plugs into any expansion slot on
an IBM PC or PC-compatible com-
puter. It contains a 10-MHz Z8001
and up to 512K bytes of memory. To
use it, you simply load a BASIC,
CP/M-80, or C program from PC-
DOS and type “RUN. Its memory
can also be used as a RAM disk.

Trump Card comes with software
that translates existing BASIC and
other high-level-language programs
to run with reduced overhead. To
speed the execution of BASICA,
Trump Card compiles the code with
a special version of BASIC called
TBASIC. Unlike other compilers, this
has no separate compiled-code disk
files (unless you specifically want
them) and no long delays. TBASIC
instantly compiles the program in a
few tenths of a second when you
load the file into Trump Card. In ap-
pearance, it looks like any old, slow
interpreted BASIC, but it runs with
the speed of a compiler.

TBASIC is PC BASICA-compatible.
You can use either the Trump Card
screen editor or BASICA’s editor to

www americanradiohistorv com

Listing 1: Sieve of Eratosthenes prime-
number-generator program.

S5 DEFINT A-Z
10 SIZE = 8190
20 DIM FLAGS(8191)
30 PRINT “Only 1 iteration”
50 COUNT =0
60 FORI = 0 TO SIZE
70 FLAGS(I) =1
80 NEXTI
90 FORI = 0 TO SIZE
100 IF FLAGS(I) = 0 THEN 180
110 PRIME = I+I +3
120 K =1 + PRIME
130 IF X> SIZE THEN 170
140 FLAGS(K) = 0
150 K = K + PRIME
160 GOTO 130
170 COUNT = COUNT + 1
180 NEXT I
190 PRINT COUNT, " PRIMES”

write your programs. Then run the
same program using either Trump
Card or BASICA. Depending upon
the instructions you use, Trump Card
provides a tenfold to hundredfold in-
crease in program performance (see
photo 3). Table 1 shows typical results
of what Trump Card can do with the
prime-number Sieve of Eratosthenes
program (September 1981 BYTE,
page 180) frequently used to bench-
mark computer systems (see listing
1).

Though I conceived of Trump Card
initially as a BASICA enhancement,
it didn’t take me long to realize that
a Z8001 with 512K bytes of memory
has some real computing power and
deserves proper support. For that
reason, the software supplied with
this project is much more extensive
than usual. With the utilities and
languages included, you should have
little trouble using the vast software
base of Z80 and Z8000 programs.

Trump Card includes the following
software:

BASIC Compiler—TBASIC is PC
BASICA-compatible. The dif-
ferences between the BASICA in-
terpreter and the TBASIC compiler
are minimal. Most instructions are
implemented without modifica-
tion.

CP/M-80 Emulator—Trump Card can
run your CP/M-80 Z80 assembly-
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language programs directly with-
out special disk headers or transla-
tion programs. Simply download
your Z80 programs and run them.

C-Compiler—Trump Card includes
the industry standard version of C
that is described in The C Program-
ming Language by Kernighan and
Ritchie.

Debugger—Intended to aid in pro-
gram development. With it, you
can examine and replace memory
and register contents, set break-
points, or single-step through
programs.

Screen Editor—Incorporating many
of the features included in word
processors, the editor enables you
to write or examine ASCII text files
for either the PC or Trump Card’s
use.

Multilevel Language Compiler—This
is a structured assembler that
allows Pascal-like control and data
types, arithmetic expressions with
automatic or specified allocations
of registers, and procedure calls
with parameter passing.

RAM Disk—Trump Card can allocate
128K to 387K bytes of its on-board
memory to function as an in-
telligent RAM disk (DOS 2.0 only).
This memory is separate from and
in addition to any already existing
on the PC bus. Trump Card’s other
functions can run concurrently.

The Z8000 Microprocessor

A block diagram of the Z8000'’s in-
ternal structure appears here as
figure 1. As the programmer sees it,
the Z8000 contains sixteen 16-bit
general-purpose registers (for ad-
dresses or data) that may also be
used in groups to form as many as
eight 32-bit registers or four 64-bit
registers. The low-order halves of the
registers may be used for byte opera-
tions, thus the Z8000 is able to ma-
nipulate data in 8-, 16-, 32-, and 64-bit
pieces.

The eight addressing modes are
register, indirect-register, direct-ad-
dress, indexed, immediate, base-ad-
dress, base-indexed, and relative-ad-
dress. The instruction set utilizes data
types ranging from single bits to a
32-bit-long word. The processor ex-
ecutes 110 distinct instruction types

| |
I ‘ |
. |
I GENERAL ARITHMETIC
|
| PURPOSE LOGIC
REGISTERS UNIT |
I REFRESH |
I COUNTER
1N [ ﬂ |
| | [1instRucTion | [ psar | |
| BUFFER PROGRAM
| STATUS |
REGISTERS
| a IENxsETcRuU'f II)I?? N EXCEPTION I
I CONTROL TP e HANDLING |
t—— Fow —1 CONTROL
| j '
| |
L _l

Z8000 CPU FUNCTIONAL BLOCK DIAGRAM

Figure 1: Block diagram of the internal structure of the Zilog Z8000 family of microprocessors.

that, when permuted by all the ad-
dressing modes and data types,
create a set of more than 400
instructions.

The Z8000 has two different modes
of operation: system and normal.
Which mode of operation is in effect
is controlled by a bit in the flag-and-
control word (FCW). The main dif-

ference between the operating modes
is that some of the control/interrupt
and I/O instructions work only in the
system mode. To simplify the design
of the Trump Card, I chose to use
only the system mode.

The 78001 (see photo 4) is the
memory-segmented version of Zilog's
chip; it comes in a 48-pin DIP (dual-

Photo 4: The 48-pin dual-inline package that houses the Zilog Z8001 microprocessor, the

heart of the Trump Card.
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Figure 2: Pinout arrangement of the Z8001 memory-segmented version.

inline package), the pinouts of which
are shown in figure 2. (The nonseg-
mented 40-pin version is called the
Z8002.) By memory segmentation,
the directly addressable 8-megabyte
memory space is divided into as
many as one hundred twenty-eight
64K-byte regions. Seven segment-
selection lines coming out of the
Z8001 control the high-order memory
addressing. When the Z8001 is reset,
the segment addressing automatical-
ly reverts to segment 0, the lowest
64K-byte block of memory. Transfer
of control between segments is done
by jumps, calls, and returns.

Inside the Trump Card

The schematic diagram of figure 3
shows the Trump Card’s circuitry. It
can be plugged into any expansion
slot of an IBM PC or into any other
computer with compatible 1/O slots
and operating system.

Five of the Z8001’s seven segment-
selection lines, SNO through SN4, are
used in the Trump Card to decode
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addresses for up to 1 megabyte of
RAM (512K bytes fit on the board)
and 4K bytes of ROM (read-only
memory). Segment line 4 selects be-
tween the ROM, mapped into seg-
ments 0 through 15, and the RAM,
residing in segments 16 through 31.
The states of the segment lines are
latched by IC3; segment line 4 is
named RAM/PROM.

Address/Data Bus

The address/data lines coming
from the Z8001 (ADO through AD15)
are a time-multiplexed address and
data bus, which can address a range
of 65,536 (64K) bytes of memory or a
like number of I/O addresses. Since
the Z8001 can form addresses at
either word or byte boundaries, the
least significant bit ADO is used in
byte operations to determine if the
upper or lower byte is to be operated
upon. The address on the AD lines
becomes valid when the Z8001
asserts the AS (address strobe—
active low) line; it remains that way
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Z8001 PIN ASSIGNMENTS

for a short hold time after AS returns
to its idle high state. The address
from the Z8001 is latched by two
type-74LS373 transparent latches, IC5
and ICé, that are always enabled. The
use of transparent latches allows for
maximum address-setup time to the
memories.

The latched addresses (LAO
through LA15) come out of the
74L5373s with LAO combined with
the signal B/W (byte or word address)
to form the EVEN or ODD byte-bank-
select signal for memory. When B/W
is low, it signifies that a 16-bit
memory word is being referenced;
this causes the outputs of the two
AND gates at IC8 pin 3 and IC8 pin
6 to be active irrespective of the state
of LAO. By doing byte operations in
this manner, it is possible for the
Z8001 to do single-byte memory
writes without first reading an entire
word location.

The Trump Card contains a pair of
type-2716 EPROMs (erasable pro-
grammable read-only memories),

Text continued on page 50
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Figure 3 continued on page 46

Schematic diagram of the Trump Card. Support is provided for 512K bytes of dynamic RAM in the form

a 6-MHz Z8001A is used, the crystal frequency must be reduced to 12 MHz.

of type-4164 chips. If

Figure 3
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Figure 3 continued:
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Figure 3 continued:

NOTE: IC's IN THIS SECTION ARE CONSECUTIVELY NUMBERED FROM 1C36 UPPER LEFT CORNER TO
1C99 LOWER RIGHT CORNER.

IC's ARE ALL 4164's.
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Figure 3 continued:
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Figure 3 continued:
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Text continued from page 44:

which contain a bootstrap loader for
cold-start-up and system-diagnostic
routines. Address lines LA1 through
LA11 are connected to the EPROMs,
IC22 (even byte) and IC23 (odd byte).
There is no need to use the ODD
or EVEN bank-select lines since no
data is ever written into the EPROMs.
The signal RAM/PROM is connected
to the CS pin on the 2716s. The
MREQ (memory request) signal from
the Z8001 is also connected to pin 18
(OE or output enable) of the 2716s, to
inhibit the possibility of bus conten-
tion during I/O cycles.

Status Signals

Various status signals tell the rest
of the system about the processor’s
condition and the type of information
that is appearing on the address/data
bus. The status signals are as follows:

50 BYTE May 1984

is low, data flows from the processor
outward.

Normal/System: The N/S signal in-
dicates whether the processor is
operating in the system (supervisory)
mode or normal (user) mode of
operation. This control line is used
when there is a multitasking and/or
multiuser type of environment to
segregate system functions and
memory. The line is unused in the
Trump Card.

Byte/Word: The B/W line is provided
to enable the Z8001 to perform byte
operations on memory. When high,
it indicates that a byte operation is to
take place; a low state indicates word
operations. This signal is also used in
the ODD or EVEN memory-select
logic.

Status Lines: Lines STO through ST3
are utilized to define the exact type
of transaction occurring on the bus.
Only 4 of the 16 possible codes are

www americanradiohistorv com

e e —————
Number Type +5V GND PC Trump Card
IC* 280018 mno 36 Address Port Function
IC2 28581 5 14 ]
7418373 20 10 03EE 3 A “write” to this port by the processor that has current
IC3
ICa 745138 16 8 use of the bucket will cause the 8-bit address counter,
IC5 7418373 20 10 IC25, to be reset to O. it will also release the bucket for
IC6 7418373 20 10 use by the other processor. If bit O of the data bus is set
\C7 741504 14 7 to a 0 when this write is performed by the 8088 processor,
ic8 741508 14 7 a nonmaskable interrupt (NMI) is also issued to the Z8001.
ICo 741502 14 7 Reading this port allows either processor to see data at
1C10 741508 14 7 the current address of the counter without incrementing
icC11 74L.832 14 7 the counter. If the bucket is not available, a read opera-
IC12 741504 14 7/ tion to this port will return an FF.
'813 ;Ztgozs 13 g 03EC 1 A read operation to this port by the processor that has
:01 5 S1 3 the bucket reserved will return the data at the current ad-
C1 7415138 16 8 dress of the counter and increment the counter at the end
IIC}?’ 31%2;38 12 g of the read operation. A read by the processor that does
1C18 74157 16 8 not have the bucket will return a value of hexadecimal FF
1619 74574 14 7 and will not increment the counter. A write to this port by
G20 74LS08 14 7 the processor that has reserved the bucket will enter data
1C21 2716 24 12 at the current address of the counter and increment the
IC2 271 24 12 counter at the end of the operation. A write by the pro-
| ng Lg 5 20 10 cessor that does not have the bucket will not enter data
(024 2‘1‘16%4 24 12 and the counter will not be incremented.
IC25 7418393 14 7 03E8 X This port is not used for data transfer by the Z8001. A write
IC26 745245 20 10 to this port by the 8088 will issue a reset to the Trump Card.
1C27 74574 14 7
:ggg ;Zt§833 12 ? Table 2: Communication between the Z8001 and the 8088 is through the “bucket,” a FIFO
1©30 740532 14 7 buffer made from a type-6116 static-memory chip and support components. Shown here
1C31 741551 14 7 are the three basic bucket functions and the addresses and codes for each.
IC32 741851 14 7
IC33 741500 14 7
IC34 741574 14 7
:ggg 1%37145 ]g ; Read/Write: The R/Wsignal is used to required for operation of the Trump
] (150 ns) indicate the direction of the current Card. The first status code, 0000 (In-
bus transaction. When high, the ternal Operation), is decoded but
1C99 4164-15 16 8 direction of data is toward the Z8001. unused. The second operation code,
Data is clocked into the processor at 0001 (Memory Refresh), is output by
Power wiring table for figure 3. the occurrence of a positive-going the internal Z8001 memory-refresh
pulse on DS (data strobe). When DS timer and is used in refreshing the

on-board dynamic RAM. (This signal
is ANDed with MREQ and is used as
one of the two select signals in the
row-address-strobe generation logic.)
The third operation, 0010 (Standard
I/O Reference), is used in the process
of communicating with the host 8088
processor. The fourth operation code,
0011 (Special I/O), denotes I/O asso-
ciated with the signal SPIO and is
reserved for future expansion.

Clock Generation

The basic clock rate for the Z8001
on the Trump Card is provided by
IC2, a Zilog 78581 clock generator
and controller (CGC). The Z8001's
clock-input maximum voltage must
come within a certain range of the
power-supply potential (precisely V.
— 04 V) and have a maximum rise
and fall time of 10 nanoseconds (ns).
Such requirements are difficult to
meet with standard oscillators and
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Photo 5: A typical display on the Tektronix 1240 logic analyzer: the
column-address-strobe/row-address-strobe timing of the Trump Card.

TTL (transistor-transistor logic), but
they are easily met by the CGC. The
78581 also provides an easy and ef-
fective means of adjusting the pro-
cessor’s bus cycles to the speed of
available memory devices.

The CGC is used on the Trump
Card to stretch specific bus cycles. As
used on the Trump Card, the Z8001
does three different basic categories
of operations: internal operations,
memory access, and input/output
operations. The timing of the ZCLK
signal emitted by the CGC depends
on which of these bus activities is tak-
ing place. The Z8581 can be con-
figured to add wait states that enable
the use of 150- and 200-ns RAM
chips.

Trump Card/Host
Communication

The “bucket” is the communica-
tions interface between the PC and
Trump Card. This FIFO (first-in/first-
out)-type dual-port memory con-
figuration consists of a 6116 static
memory (IC24), an 8-bit address
counter (IC25), two data-bus buffers
(ICs 23 and 26), and the necessary
control logic to arbitrate access. Pro-
grams and instructions are passed
between the two computers via this
FIFO circuitry. As far as the PC is
concerned, the bucket appears as two
I/O port addresses. A system of soft-

ware handshaking between the com-
puters determines which has re-
served and is using the bucket. Table
2 shows the port addresses and their
functions.

It is not possible for both pro-
cessors to have use of the bucket at
the same time. With the processors
running asynchronously, arbitration
is necessary. It is provided by four D-
type flip-flops: two for access re-
quests and two for access reserva-
tions. The two access-request flip-
flops are clocked by the transition of
an access-request signal from either
processor (IORQ for the Z8001 and
PCSEL for the 8088). The preset
inputs of these flip-flops are con-
nected to the HOLD signal, which is
active whenever one of the pro-
cessors has succeeded in reserving
the use of the bucket. When HOLD
is active, it prevents the other pro-
cessor from gaining access.

The Z8001 communicates through
the bucket for all its normal I/O by ac-
tivating the TORQ line. The 8088
selects the bucket when it performs
either an IOW (I/O write) or IOR (I/O
read) in the range of the IBM’s regular
memory-address space from hexa-
decimal O3E8 to O3EE. Accesses to
these addresses are decoded by IC28
to generate the Trump Card’s PCSEL
signal.

The two access-reserve flip-flops
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Photo 6: To aid in my initial development, a Zscan-8000 emulator
is plugged by a ribbon cable into the Z8001 socket on the Trump Card.
In emulation mode, the Zscan-8000 can run diagnostic programs and
exercise all functions of the Trump Card at 4 MHz. Hardware debug-
ging is greatly simplified because all sections of the hardware need
not be working to use the emulator.

sample the output of the request flip-
flops 180 degrees out of phase with
each other. This is done to prohibit
simultaneous requests from being
honored. These flip-flops are cleared
by a reset command issued from the
reserving processor.

The Q outputs from these flip-flops
are combined by a logical AND func-
tion with the processor request to
form the active select states used by
the bucket: Z ANDed with DS for the
Z8001 and PC for the 8088. Whenever
either request flip-flop is active, the
HOLD signal is active and is used as
the chip-select input on the 6116
memory. The FIFO memory, how-
ever, is written to by the Z8001 only
when a “write bucket with incre-
ment” command is used.

The WE signal, connected to the
write-enable input of the 6116
memory, is active during either a
78001 I/O request (with R/'W low and
DS active) or an 8088-generated write
to the bucket (with PC and INC
active and BIOR inactive). The INC
signal is active whenever the pro-
cessor that has control of the bucket
sets bit 1 of the address low. The
CLEAR signal is active when bit 1 of
the address generated by the selected
processor is high and a write opera-
tion is occurring.

A nonmaskable interrupt to the
78001 is generated when the 8088

BYTE May 1984 51
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Listing 2: Bootstrap initialization program for the Trump Card written in Z8000 assembly

language.

0000 00 DW

DOOO 02 DW

0000 04 DW

0008 06 DW

2100 9EO1 08 LD RO, #%9E01
1404 000T 0001 OC LDL RR4,#%000Z 0001
7DOB 12 LDCTL REFRESH,RO
3E40 14 OUTB ©R4,RHO
3c40 16 INB RHO,@R4

AB0O 18 INCB RHO, #1

E&FC 1A JR O EQ,%0014
3c40 1C  INB RHO, @R4

8AB0 1E CPB RHO,RLO

EFF9 20 JR NC UGE, %0014
€803 22 LDR RLO, #7203
3E58 24 OUTB @R5,RLO
8400 26 ORB RHO,RHO

E&FS 28 JR 1 EQ, %0014
3c52 2A INB RH2,@R5

3Cs3 2C  INB RH3, @RS

3csB 2E INB RL3, @RS

3CSt 30 INB RH1, @RS

3cs9 32 INB RL1,@&RS

3AS0 0120 34 INIRB @RR2,E@RS R1
FO13 38 DBINZ RHO

3JE40 IA OUTB €R4,RHO
AB3S 3C DEC R3,#6

1E28 IE JP @RR2

performs a write operation to the
bucket with address bit 1 and data bit
0 both low. This interrupt is latched
in a D-type flipflop and is not
cleared until the Z8001 issues a
Nonmaskable-Interrupt = Acknowl-
edge (status decode 5) or until the
host computer resets the Trump
Card. (See table 2 for more detail.)

Booting Trump Card

When you plug the Trump Card in-
to a slot in the IBM PC and turn on
the computer, the Trump Card auto-
matically executes the bootstrap-
loader routine contained on board in
EPROM. The loader routine is only
31 words (62 bytes) long; its assembly
code is shown in listing 2.

I used two 2716 EPROM s instead of
bipolar PROMs to store the bootstrap
loader because they are both cost-
effective and easier to program than
bipolar PROMs. Two byte-wide
memory devices are required because
the Z8001 is a processor with a 16-bit
word length. Each machine-language
instruction (expressed as four hexa-
decimal digits) is separated into high-
and low-order bytes (or “even” and
“odd,” if you prefer); the high and
low bytes are stored in separate
EPROMs. When you examine a par-
ticular 16-bit memory location, you
are actually viewing the information
provided from two 8-bit sources.
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word
word

Reserved control

Flag and cantrol

Segment Register

Segment Offset

Set refresh freq and enable

Set port addresses

Load refresh value

Set R4 as reset-bucket port

Read bucket without increment

Increment input value

Repeat if equal to O

Read bucket

Compare bucket value to O1

Do again if not > O1

Load RO with bucket available #

Load bucket with RO

Set zero flag if RHO is O

Restart boot, else continue

Read bucket and save in register

Read bucket and save 1n register

Read bucket and save in register

Read bucket and save in register

Read bucket and save i1n register

Read bucket into memory

Decr RHO and at O goto 0014

Reset bucket

- Decrement value in R3 six times
to set’up first addr of code

— Jump to loc defined in RKR2

Using Trump Card

Trump Card is transparent to nor-
mal PC operation. To start Trump
Card, you run a program stored
under PC-DOS called LDZSYS. This
is the Trump Card communications
software that runs on the 8088. If you
always want Trump Card features
available, you can add this program
to your regular AUTOEXEC batch
file. When LDZSYS has completed
initialization, it returns to the PC-
DOS A> prompt to wait further
instructions.

At this point, I generally configure
part of Trump Card’s memory as a
RAM disk, using a program called
SETRMDSK. This is done as follows:

A> SETRMDSK 4
A>

SETRMDSK configures the addi-
tional C drive to your existing system
under DOS 2.0. The number follow-
ing SETRMDSK determines how
many 64K-byte blocks you wish to
reserve as a RAM disk. In this case,
I set up a 256K-byte drive. The RAM-
disk size can be 128K to 387K bytes,
depending upon the amount of
memory on the Trump Card board.
(While you can set a 128K-byte RAM
disk in a 256K-byte board, you might
have problems running large BASIC
or C programs concurrently.)
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The memory that I've set as a RAM
disk is completely separate and in ad-
dition to the regular IBM PC
memory. Even if you have a 640K-
byte PC, up to 387K bytes of Trump
Card’s memory would be available as
additional RAM-disk configured
storage space.

I used the RAM disk to speed up
the process of writing these articles.
Many word processors, like the
Volkswriter I use, make extensive
calls to the disk for help files and
command-execution files. After a
while, the noise and delay get ag-
gravating. To remedy this situation,
[ run the SETRMDSK 4 sequence just
described to create the 256K-byte
RAM drive C and then add the
following:

A> COPY .= C:
A> C:
C>VW

This copies the entire contents of
the Volkswriter distribution disk to
the RAM disk, sets it as the default
drive (C), and starts the word pro-
cessor. When I now press a function
key the action is instant and silent.
To guard against power interruptions,
drive B is designated as the hard-
storage location and periodically I
store the article file to it.

Trump Card’s other features are
equally simple to use. BASIC, C, Z80,
and editing files can be stored on the
same disk and executed with similar
ease. While I'll explain it in greater
detail next month, a possible se-
quence of Trump Card operations is
shown in table 3. '

Rewarding Diligence

I've been having a lot of fun with
Trump Card. I haven't done much as-
sembly-language or C programming
yet, but it has renewed my faith in
BASIC.

Trump Card is not an easy project
to build. Compared to other Circuit
Cellar projects, however, it’s manage-
able. I was surprised at the number
of readers who hand-wired the
121-chip MPX-16 PC-compatible com-
puter that I presented last year. Their
letters suggested that the motive was
neither money nor masochism. In-
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Our Family Tree Is Growing Again

SBC-II A two user multiprocessing (= 1 TRITRITR
S-100 slave complete with a Z-80 CPU Lot ORI
(4 or 6 MH2), 2 serial ports, 64K RAM, .7 W

and 2K FIFO bufier for cach user! A
cost effective way to add users to
your multiprocessing sysien.

SBC-1 A multiprocessing
slave board computer with
Z-80 CPU (4 or 6 MHz),
2 serial ports, 2 parallel ports,
and up to 128K RAM. Provides
unique 2K FIFO buffering for
system block data transfers.
When used with TurboDOS or
MDZ/OS the results are
phenomenal!

HD/CTC A hard disk and
cartridge tape controller
combined together on one
board! A Z-80 CPU (4 or 6
MHz); 16K ROM, and

up to 8K RAM provide
intelligence required to
relieve disk 1/O burden
from host system
CPU. Round out your
multi-processin T
with an ir

o 410

9800020

2002

Systemaster” \ s Y
The ultimate one board \¢ oy 2 parallel ports, floppy

computer; useitasa
complete single-user

controller, DMA, real
time clock, RAM drive

system or as the i & s . disk emulation
“master” inoa multi- - &8 L ¥ _"l.‘ \ . i package, and
processing network i it Agshanen g 5 1 = icletek’s advanced
environment. Co. g |1 L S o n = CPAMBIOS on
Complete with j= o , H A R i —“"‘-_—*‘;;s_‘ -9 Turbol)QS.

/-80A CPU,
2 serial and

- —_——- m -

A600 Pell Dove Sacramento, CA Y5838 (916) 920-4600  Lelox #49918 30 Answer back - Teletek
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SDFTWAHE

TECHNICAL INFORMATION (802) 842-1133
Call for programs not listed. We will try 10 meet or
beat any legitimate price for CP/M or IBM PC
Software.Most disk formats available.

DATA BASE MANAGEMENT SYSTEMS
UMBEATABLE PACKAGE PRICEN
DBASELl + Instruction Book "Using
DBASEN", Extra Diskette with Dhase
Accounting, Mail list and Inventory
Programs. For IBM PC and CP/M.

Call for our special price.

Fox and Geller Quickcode
DB+SORT
Condor Il .
Nl‘xlA Statpack

INFOSEAT oo vevs s ieeiaaans
PFES File siiiiny s bt i
RBASE 4000, ........
Personal Pearl . ... ..
Fast Facts for IBM PC .
WORD-PROCESSING
Wordstar,Mail Merge,Spellstar.Index . 3359
Wordstar ciuiiass suai v v vaaad $245

Mail Merge or Spell Star .......... 5135
Microsoft Word W/Mouse . ........ 5285
Word Perfect . ceeree. 3295
Volkswriter for IBMPC............ §115
Wang Spelichecker , . ............... $36
Metasoft Benchmark .............. $265
Multimate ,......ccoviiinaiiii.. . 3295
Peachtext 5000 ,................. 5219

SPREADSHEE T
Calcstar - IBM PC Spec 365 Others $95

Supercalc |l ‘ 59
Supercalc ) S SR 199
Microsoft Multu:ulan L e e G4 5 Y

ACCOUNTING
TCS. Equivalent of Peachtres - Specially
Auvgmented By Warehouse Software
Customized For Your IBM PC Terminal
and Printer - GL, AR, PA, AP, CP/M, tar
PC XT, DOS 1.1, 2.0
Each Muodule ITS For All Four $275

CYMA .. Call
Peachtree GL, AR, AP ... $245
Home Accountant Continental ... .. .. $95

Real World, GL, AR, AP, PA . each $350
TRANSFER PROGRAMS

Move-It. ....... = $85
Microstuff Crosstalk L $1 05

Besl Price in I.I 5. Inr }BM PG or L‘-Il:mlt
Multifunction Board—Includes Async
Adapter, Parallel Adapler, Clock with
baltery back-up and Software, B4K
Mamory Expandable o 384K,

1 year warranty . 5 ..528s5

LANGUAGES

Lifeboat C Compiler ..., .......... $298
Microsoft C Compiler ............. $335
Microsoft Pascal Compiler ., ..... 245
Microsoft Basic Compiler ........, $28S5
Microsoft Basic Language......... $250
CBASIC 86 for IBMPC .........., $135
CBASICCP/M-80................... 395

18 Pounds of IBM PC DOS Compatible
Portable Computer-Hyperion-2 Disc
Drlves - Software.

List 380 .............. S;ale $§2885

FOR PC DOS

Norton Utilities .....................$58
Copy IPC .. iiiiiieiiannen... 334
Prokey V3.0 . auwa s tas i san s 1.}
Howardsoft Tax Preparer 84, ... $218
Microsoft Flight Simulator .. ....$38
HARDWARE

Hayes 1200 Modem ,,.,........... 495
Hayes 12008 Modem ... ......... 435
Anchor Signalman 1200baud Modem.$285
Plantronics Color + Board . ... 9365
Koalapad for IBMPC............... $88
Quadram Color | Board .. ,....,.. 5199
256 K Ram Board ,....,........-. 5299
Princeton RGB Hi-Res Monitor , .., $485
Gemini 15X, 10x Printers . ............ Call

Corona Computer - Port. or Desk Top Call
TERMS: Prices include 3% cash discount. Add 3% for
charge orders. Shipping on most items $5.00.
AZ orders * +6% sales tax. Pnces subjectto change
TOLL FREE D-4 3
REHOUSE S( ARE
4935 ‘West Glendale Ave Sulte 12
Glendale, AZ 85301
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. EE filename  (edit a file)
or

- Z8OEM
or

or

A>

A> LDZSYS (initialize Trump Card)
A> (return to PC-DOS or use Trump Card)
A>G (turn over PC operation to Trump Card)
: (Trump Card prompt)

filename (emulate CP/M-80 and run Z80 programs)

: C filename (compile and run a C program)

. 'Y filename (compile and run 28000 assembly language)
: BAgIrC filename(compile and run BASICA programs)

/4 (return to PC-DOS)

Table 3: A Trump Card operating sequence.

stead, building these projects en-
abled them to experiment with digital
circuitry yet be secure in the knowl-
edge that their project would work.
I hope this project elicits a similar
response, and I'd like to reward such
enthusiasm in advance.

Esoteric peripherals such as Trump
Card depend a great deal on sophis-
ticated software to fully exercise their
capabilities. Unfortunately, when ex-
perimenters build rather than pur-
chase boards, they often have to use
great ingenuity to obtain software.

More than five man-years of devel-
opment effort went into the present
support packages for Trump Card.

Some, like TBASIC and the RAM
disk, were contracted by me, while
others, like the C compiler and Y (a
Z8000 assembler), were written by
Zilog. Combined with the CP/M-80
emulator, Z8000 operating system,
and telephone-book-size documenta-
tion, it is a formidable package that
is difficult to independently price.
I want to encourage you to build
your own Trump Card if that is your
choice. If you send me a picture of
the completed unit, I will send you
a copy of the complete software and
the documentation (provided it is for
personal, noncommercial use) for the
cost of duplication and shipping

The following items are available from

Sweet Micro Systems Inc.

50 Freeway Dr.

Cranston, RI 02910

(800) 341-8001 for orders
(401) 461-0530 for information

1. Trump Cird, including IC sockets,
assembled and tested with 256K bytes
of the 512K-byte RAM space
populated. Includes TBASIC com-
piler, C compiler, Z8000 Y assembler,
CP/M-80 emulator, RAM-disk driver,
and documentation. Software sup-
plied on a PC-DOS 2.0 disk unless
otherwise specified.

74:1388 nonmoonoroonpooanaoccocoon $995

2. Trump Card, assembled and tested
with 512K bytes of dynamic RAM in-
stalled. Includes support software

described above and documentation.
Software supplied on a PC-DOS 2.0
disk unless otherwise specified.

3. Partial kit for Trump Card. Includes
fully socketed wave-soldered printed-
circuit board, bootstrap EPROMs,
10-MHz 78001, and Z8581. Includes
software and documentation described
above. Other integrated circuits not
included. Software supplied on a PC-
DOS 2.0 disk unless otherwise
specified.

(113958 socn00000000000000000000000C $525

Please add $10 for shipping and han-
dling in the continental United States.
Please add $20 for shipping to other loca-
tions. Rhode Island residents please add
6 percent sales tax.
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($30). The software houses and other
parties in this project have waived all
royalties as a gesture of support for
the Circuit Cellar.

There’s a
better way to
pack more muscle

in your micro / //

Next Month:

In June's article, I'll describe the soft-
ware in detail and do a little bench-
marking.®

Diagrams pertaining to the Z8000 are reprinted by
permission of Zilog Corporation. Z8000 and Z80
are trademarks of Zilog.

Steve Ciarcia (pronounced “see-ARE-see-ah") is
an electronics engineer and computer consultant
with experience in process control, digital design,
nuclear instrumentation, and product development.
In addition to writing for BYTE, he has published
several books. He can be contacted at POB 582,
Glastonbury, CT 06033

Editor's Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in reprint books from BYTE
Books, McGraw-Hill Book Company, POB
400, Hightstown, NJ 08250.

Ciarcia’s Circuit Cellar, Volume I covers
articles that appeared in BYTE from September
1977 through November 1978. Ciarcia’s Cir-
cuit Cellar, Volume II contains articles from
December 1978 through June 1980. Ciarcia’s
Circuit Cellar, Volume III contains articles
from July 1980 through December 1981. Ciar-
cia’s Circuit Cellar, Volume IV, soon to ap-
pear, will contain articles from January 1982
through June 1983.

The HarDrive™ by QuCeS.
More bytes for your buck. In a flash.
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If you're looking for a way to get more performance out of your microcomputer,
look no further than QuCeS.

With a QuCeS HarDrive subsystem, you can make your micro behave almost like
a mainframe. 10 to 114 megabytes of mass storage lets
you handle data bases that would make the normal
micro blow a fuse. And you can access, update and
process data so incredibly fast, you won’t believe
your eyes. A QuCeS HarDrive with an optiona!l 5
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To receive a complete list of Clarcla's

megabyte backup cartridge, also means you
won’t have to rely on a very unreliable storage
medium for your cruciai data—namely floppy
disks—ever again.

Another QuCeS plus is compatibility. It inter-
faces with most popular microcomputers like
IBM, Radio Shack, Apple, DEC, Epson—
you name it. Installation couldn’t be easier,
our software is easy to use, and each
HarDrive is backed by a 1-year warranty.

%,

The QuCeS HarDrive. It will make your micro mightier and faster than ever before.

For complete details, contact

Circuit Cellar project kits, circle 100 QC S Gua“ty COmputer Services

Oy EheFERder SETVINe. RMuiry | cory wc | 3 Quces Drive, Metuchen, N.J. 08840 (201) 548-2135
TELEX 299410 QCS

at the back of the magazine,
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TheTeleVideo IBM PC
Thebesthardware to

TeleVideo versus IBM. Make a few
simple comparisons and you'll find
there is no comparison.

RUNS IBM SOFTWARE.
With the TeleVideo™ IBM Compatible
line— PC, XT and portable com-
puters—you’ll get the most out of all
the most popular software written

for the IBM® PC—more than 3,000
programs.

Because every TeleVideo Personal
Computer offers the highest level of
IBM compatibility on the market

- felevideo

THEEES'LHARDWARE FOR THE BEST PRICE.
Features Tele-PC IBM PC Tele-XT

Monitor YES OPTIONAL YES OPTIONAL
Screen Size 14" 12" 14" 12"

Tilt Screen YES NO YES NO
Quiet Operation YES (NO FAN) NO YES NO
Memory 128K 128K OPTION 256K 256K OPTION

Graphics Display YES OPTIONAL YES  OPTIONAL

(640x 200 resolution)
Printer Port YES OPTIONAL YES OPTIONAL
Communication Port YES OPTIONAL YES YES
MS™DOS/BASIC” YES OPTIONAL YES OPTIONAL
System Expansion Slot YES YES YES YES

RGB and Video Port OPTIONAL YES OPTIONAL

Typical System Price $2995 ~$3843 $4995 $5754
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compatibles.
the best software.

and has the standard — not optional
—features you need to take full
advantage of every job your software
can do.

Study the chart at the left. It
proves that TeleVideo—not IBM—
offers the best hardware for the
best price.

Note that TeleVideo'’s ergonomic
superiority over IBM extends from
fully sculpted keys and a comfort-
able palm rest to a 14-inch, no glare
screen that tilts at a touch.

THE BEST MICROCHIPS.

What is perhaps most impressive
about the TeleVideo IBM PC Com-
patible can be found deep within
its circuitry. We use the same 8088
central processing unit that runs an
IBM PC. But we also employ new
VLSI (Very Large Scale Integration)
microchips that are designed and
built exclusively for TeleVideo.
These interface more
efficiently with the
powerful 8088 and yield
numerous benefits.

For example, our tiny
custom chips do the
work of many of the larger,
more expensive circuit boards in
an IBM PC. So we can offer a com-
puter system that comes in one
attractive, integrated case, is ready

to run and occupies less desk space.

A computer that edges out IBM's
added-cost component system for
reliability, ease of service and
purchase simplicity.

Fewer circuit boards to cool also
allowed us to eliminate the noisy,
irritating fan 1BM and most other
PCs force you to put up with. And
TeleVideo compatibles accept

THE BEST PORTABLE FOR THE BEST PRICE.

Features TPCHI COMPAQ
High Capacity Storage YES NO
2nd Disk Drive YES OPTIONAL
Quiet Operation (No Fan) YES NO
Ergonomic Display YES NO
Communication Port YES OPTIONAL
International Power Supply YES NO
MS™DOS 2.1 YES NO
Graphics Display YES YES
Typical System Price $2995 $3710

any IBM hardware options without
modification.

THE BEST LINE.
But the Tele-PC is only one element
of the TeleVideo 1BM PC Compatible
line.

The TeleVideo XT is the best hard-
ware for users of popular IBM XT
software who would appreciate an
extra 10 megabytes of storage
capacity along with the advantages
listed on the preceding chart.

As the chart above demonstrates, our
portable IBM compatible computer,
the TPC 11, is farand away better hard-
ware than COMPAQ Better hard-
ware—standard —at a better price.

THE BEST MANUFACTURER.
The TeleVideo IBM PC Compatible
line is made by the world leader
in multi-user computer systems
and the number one independent
manufacturer of terminals.

Our compatibles are available

at participating ComputerLand and
Entré (call 800-HI-ENTRE) dealers
or you may call 800-538-8725 for the
dealer nearest you. In California,
call 800-345-8008.

Before you invest, make a few
simple comparisons. You'll find that
TeleVideo— not IBM or COMPAQ
—has the best hardware for the best
software. At the best price.

IBM is a registered trademark of International Business Machines.
MS is a trademark of MicroSoft Carporation. GW Basic is a registered
rademark of MicraSott Corporation. COMPAQ is a trademark of
COMPAQ Computer Corporation

TeleVideo

Personal Computers

& Televideo Systems, Inc.
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PICK UP WHERE

1bIVI
- AL Lol J
|J.‘_ rrt .T'.'.'_'.'-I".I'Tﬁ.w

MORE SPEED.

Portable or desktop,
you're way ahead when
you pickup a corona rc.™
Because we give you
everything you've ever

Our RAM-disk
software gives you tem-
porary disk-type storage
that works many times

wanted in an IBM!-com- faster than disks.
patible PC and more. PLUS SOFTWARE.

For a great deal less. ; Our systems come
COMPATIBLE AND MORE. with the operating

Our systems run all __ system: MS-DOS? A pro-
software that conforms ' gramming language:
to IBM PC programming standards And the GW BASIC? A training course: PC Tutor.* A

most popular software does. professional word processor: MultiMate? Plus
We deliver twice the memory, with room DOS utilities and demonstration programs.

for eight times as much. Or you can get the p-System® from N.C.I. and
We deliver a fast-access 320K floppy write or run portable Pascal packages.

drive, a communication port and an improved  A1L FOR A GREAT DEAL LESS.
IBM PC keyboard with indicator lights. Even with all the extra features and

Our systems include high-resolution performance, our systems still cost signifi-

monitors (12" desktop, 9" portable) for cantly less than the equivalent IBM PC.
crisper, cleaner displays, and both have built-in Drop by your nearest COrona P¢

high-resolution graphics (640 x 325).
You get a complete system, ready
to go to work.

dealer for a very convincing
demonstration. Or contact
us at 31324 Via Colinas,
Westlake Village, CA 91361.
(213) 991-1144 or (800)
621-6746 toll-free. Telex
. 658212 WSLK, in Europe
. 76066 CDS NL.

L
" (© Corona Data Systems 1983. 1. TM International
Business Machines. 2. TM Microsoft. 3. TM

A\ ‘,'.\ R R Comprehensive Software Support. 4. TM Softword
\\\ 2V \‘///’ Systems. 5. TM University of California.
el
MORE VERSATILITY.

With all the necessary features built into

the main unit, the four expansion slots can be ‘ coro nq

used for your special needs. For example, color .
or our optional 10MB hard disk. data systems, inc.
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Chaos Manor’s
Hard-Disk System

Dirty filters, 8/16-land, views of the future, and inevitably more

At Chaos Manor everything hap-
pens at once. I have 10 pounds of
mail set aside because the letters raise
questions better answered in this col-
umn than in BYTE’s User to User;
from where I sit I can see a raft of
new books; we're getting to know
and love the Diser machine; I've
heard from the Modula Research In-
stitute; and I've just returned from
the Sage Faire, where I learned that
the Motorola 68000 chip is alive and
well and hiding in Reno, Nevada.
Meanwhile, I'm working with the
new Compupro 40-megabyte disk
and 8/16 operating system, and I have
word that Jim Hudson has his 8087
math-chip board for the Z-100.
Clearly, the Intel 8086 and follow-ons
are as healthy as the 68000 products.

50 just where are we going? What
will the supermicros look like when
they arrive, and how can users be
sure they won't invest in dead-end
equipment and software? Is it to be
the 8086 or the 68000?

I'll get back to that after we look at
the latest hardware in Chaos Manor.

Compupro Hard Disk

For years I've resisted hard disks.
Although faster than floppies, they
just didn’t seem worth the effort. I've
heard too many horror stories of how
bad software managed to blow a hard

Jerry Pournelle
Consulting Editor

disk’s directory, or how a sudden
power failure brought on disaster.
There seemed to be considerable risk,
and the rewards just weren’t that
great—until recently, hard disks
didn’t hold that much more than my
1.1-megabyte 8-inch floppies, while
RAM (random-access read/write
memory) disk drives were faster.

From time to time I'd hear about a
new hard-disk system and wonder if
I ought to install one, but there was
always some problem sufficient to
keep me away.

That all changed a couple of weeks
ago when the Compupro hard disk
arrived. I love it, but Chaos Manor
has been even more chaotic ever
since.

First was the problem of where to
put the new disk. The Compupro
40-megabyte system is physically the
same size as the Compupro “boat-
anchor” system: not small. One
natural place to put it is to stack it
with the main computer box, and
most people will do that. Compupro
normally packages an 8-inch double-
sided double-density disk in with the
hard-disk drive; this provides both
backup and a way to get programs
into the computer. However, I insist
on keeping both of my 8-inch drives,
so my hard disk arrived with a blank
piece of metal instead of a floppy

www americanradiohistorvy com

drive. Taped to the blank spot was a
card that read “Five-inch drive goes
here ..."”

A story goes with that. Compupro
has the 5%-inch drives, a controller
to run them, and software to drive
the controller; what it doesn’t have
just at the moment is the black metal
cutout to hold 5%-inch drives in
place. There are plenty of bezels for
8-inch drives, and by the time you
read this I should have the 5%-inch
drive running; but for the moment
that’s in the Real Soon Now category.

There was only one catch to the
hard disk: Chaos Manor has become
a test site for the new 8/16 software
that drives it. Of course, that wasn't
supposed to be any real hardship.
Tony Pietsch had been running the
new software with his hard disk for
weeks. I was only supposed to be a
sort of final test site, in case there
were any minor bugs left.

Its as well that Compupro is
thorough. I do a lot of things that
Tony doesn’t. There definitely were
bugs. Some weren’t so minor, either;
there was a time there when I was
muttering that hard disks should be
confined to hackers, who undoubt-
edly deserved them; they weren't for
ordinary users. However, as each bug
showed up, Tony dug into the BIOS
(basic input/output system) and other
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esoterica, and pretty soon, Lo!, the
system began to work quite well.

There are still some annoyances.
Some are fixable, others probably are
not. No matter: already the advan-
tages outweigh the disadvantages by
a lot.

I now keep my accounting system,
editors, address book, mail lists, disk
catalog, utility programs, CB-80 com-
piler, RMAC macro assembler, lots of
program sources, spelling checker
and dictionaries, and the entire text of
the new Niven and Pournelle novel
Footfall in various places on that hard
disk. No more getting up to find the
right floppy disk. It's all here. Sure,
I have to find the right floppy to put
safety copies onto—I don't feel my
work is safe until [ have a copy in a
nonmagnetic box in the other room—
but [ can do that while The Word Plus
is checking spelling or the compiler
is compiling.

I find that I get a lot more done
now. Example: I thought of a fast
modification to the accounting pro-
gram. Normally I wouldn't bother, at
least not until I had the program
sources out. With the source, text
editor, and compiler already on line,
it took only a few minutes to make
the needed changes.

For the first time I find having an
on-line address book worth bother-
ing with. Oh, sure: I have always
kept mailing lists and stuff like that
on disks. Every now and then I get
ambitions for new name and address
software, and there’s a new flurry of
activity; but, I blush to say, I've
always gone back to a battered green
address book held together largely
with Sno-Pake and tape. The address
book took less time than loading in
the data-retrieval program, finding
the data disk, and searching for the
data. (Larry Niven stores his ad-
dresses and phone numbers in a text
file and uses the Search function in
WRITE; that works, but somehow I
never got in the habit of it.) With data
and the retrieval program all on hard
disk, computer retrieval is faster than
searching for the address book
among the litter on my desk and
credenza.

This gives me an idea for a new
program: one that searches through
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all my electronic-mail files, extracts
the names and addresses, and inserts
them into a database. The only diffi-
culty would be teaching the machine
to recognize what a valid name and
address look like. This would be no
problem for letter files; now all I have
to do is figure out how to tell the
machine which files really contain
letters and which are something else
hiding on the letters’ disks.

I may or may not get around to
such a program. The point is that the
program would be valuable now, and
it wouldn’t have been without the
hard disk.

Want to Bet?

When Tony installed the new Com-
pupro hard disk and Disk Three con-
troller, my 8085/8088 Dual Processor
ceased to work. This caused consid-
erable consternation.

The first supposition was that the
disk itself had been damaged in ship-
ment, and examination of the ship-
ping box showed that it had indeed
been dropped; some of the tape
seams had split. However, it hadn't
been damaged. Not only does Com-
pupro lock the disk head in place,
but on power-down it's retracted to
a dedicated “landing zone” first.
Those Quantum disks are rugged.

“We've overloaded the bus,” Tony
decided. We did, after all, have all 20
slots filled in my Compupro boat-
anchor box. In addition, we have Jim
Hudson’s 8087 math-chip board
piggyback on the 8085/8088 Dual Pro-
cessor’s processor board—and that'’s
no ordinary 8087, it’s an 8-MHz chip,
which gets hot enough to fry eggs on.

Certainly the box was full. There
were old memory boards, three dif-
ferent interface boards, and a mess of
other stuff; although the Dual Pro-
cessor has become the main com-
puting machine here, it still retains
some residual equipment from the
days when it was an experimental
system.

Tony removed a number of super-
fluous boards. A few minutes later
Bill Godbout called about something
else.

“We finally managed to overload
the bus on a boat anchor,” I said.

“Nope. Don't believe you,” said Dr.
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Godbout.

“Eh? Tony says—"’

“Tell him I'll bet him the value of
his house,” Bill said. “And I'll buy the
system from you.”

“But—""

“Have you looked at the fan filter?”

Sure enough, the filter was clogged
with dust. I cleaned it. Just to see, |
put all the extra boards back in: no
problems.

"We've tried to overload the bus,’
Dr. Godbout explained. “I suppose
you could do it, but the problem is
usually the fan filter. Once we had a
system failure just before tax time.
There was a panic, but it was the
filter”

Actually, I expect he doesn’t have
as much dust, now that Compupro
has moved to modern headquarters
in Hayward; but when the company
was in the old WW II "temporary”
buildings at Oakland Airport, I well
imagine dust would frequently clog
the filters.

We even speculated about modify-
ing the operating system so that on
the second Wednesday of each
month the system would display a
“CLEAN THE FILTER” message,
then cease to work for five minutes.
After all, there is a real-time
clock/calendar on the System Sup-
port Board.

I doubt it will ever come to that, but
do clean your air filters regularly.

System 8/16

One of the nice things about the
new hard-disk system is CP/M-8/16.
My Dual Processor now runs both
8-bit and 16-bit programs. Both
varieties are present on the hard disk,
and I don’t have to worry about
which ones are which; I just run the
program | want, same as I always
did. The computer figures out
whether it's supposed to run this as
16-bit software under CP/M-86 or as
an 8-bit program under CP/M 2.2, in
which case it gets assistance in disk
operations from the 16-bit 8088 chip.

There’s a large bonus for 8-bit pro-
grams. Disk operations are handled
by the 8088 chip, leaving a great deal
more free memory. In our case, the
Temporary Program Area (TPA—the
practical workspace for the program)
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HIGH PERFORMANCE

LONG DISTANCE RACER

You can't win a race when you're not on the road.
That's why you need a printer that does more than run fast.
You need one that runs /ong. You need a Datasouth.

efficient design, Datasouth printers have few moving parts.
They also don't need add-on “personality boards” to accom-
modate different computers.

MORE CHARACTER

TAKE YOUR CHOICE

The printhead on a Datasouth printer
is rated to live through 500 million char-
acters. Even in the most demanding
applications, this means years of
service without an overhaul

HEAVY DUTY CYCLE

For a Datasouth printer,
"100% duty cycle” is something
of an understatement. So far, over 35,000 Datasouth
printers have hit the hard copy road, and so few have
pulled into the garage for repairs, it's hard to say how
close to forever any of them will last.

MORE THAN THE HUM OF TS PARTS

There's less to go wrong with a Datasouth printer.
With sophisticated microprocessor control and unusuaily

Datasouth reliability comes in two high performance
models. The DS180 is a legendary workhorse that delivers
crisp data quality printing at 180 CPS. The new multimode
DS220 cruises at 220 CPS for high speed data printing and
at 40 CPS for letter-quality word processing. Both models
print precision dot-addressable graphics.

If you have a high performance printing need,
Datasouth has a high per-

formance printer to fill it.

DRIVE ONE TO WORK

Test drive a Datasouth
printer at your nearest show-
room today. Then put it to
work. With a Datasouth
racing beside you, there's no

Datn Speed Type
Letter Quality Type

actual DS220 output way to lose.
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Find Datasouth Printers At THROUGH OUR NETWORK OF
Participating Computorland Stores SALE;ANDPS’ERVFCE DTS\AT,RI%UTORS | Box 240947 - Charlotte, NC 28224
And Other Fine Dealers. CALL TOLL FREE: | 704/523-8500 - Telex 6843018 DASOU UW

1-800-222-4528
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has increased by 25 to 30 percent.
Floppy-disk operations are much
faster, too. Meanwhile, hard-disk
loads and saves are so fast that
although I have a full 2 megabytes of
RAM disk, I find that I hardly ever
bother to use it. The hard disk is not
much slower.

I don't entirely trust the hard disk:
every now and then I transfer all the
new work to a floppy, and if the work
is important enough, I do that again
onto a different floppy at the end of
the work session. So far I have not

needed those backups, but I'm a firm
believer in saving early and often.

Annoyances

Clearly, I like CP/M-8/16, and I can
enthusiastically recommend the new
Compupro hard disk and 8/16 oper-
ating system. However, it’s not all
smooth sailing.

Some difficulties are inherent in
CP/M. User numbers are vital: with-
out them, you'd never be able to par-
tition a big hard disk into useful
areas. That was the trouble with PC-

GET UP THE RAMP

‘oux EE/EPROM PROGRAMMERS & UV ERASERS

R eliability

A ffordability
Maintainability
P rogram

NOW AVAILABLE: PAL PROGRAMMERS (call)

MULTTPROGRAMMER ................. $995.00
GANGPRO8™ allows user lo program up to 8 EE/

PROMPRO-7™
SERIAL RS-232 STAND-ALONE ...... $489.00
MCs-45° FAMILY PROGRAMMIN

G WITH PROMPRO-7!

EPROMS simultaneously using lhe latest state of the art
programming aigonthms It can lest and duplicale a
wide variety of devices from 16K lo 256K There are no
personality modules to buy. 8 digi alphanumernc
display prormmipls user with messages This unit is ex-
lremely easy to operate and 1s ideally suited for a pio-
duction envitonment.

QUV-T8™ series UV EPROM ERASERS
QUV-T8/2T (§97.50) is an industnal quality eraser
designed in a steel enclosure with a §° wide tray. UV in-
dicator lens, antistatic pad. 60 minute ru%ged timel and
satety interlock switch are standard Capacity 1s 24
EPROMS. 15-20 munutes erase time lor 15 EPROMS
QUV-T8 / Z ($124.95) Similar to QUV.T8/2T (with 40%
laster Erase Time)

QUV-T8/2N (§68.95) Same as the QUV-T8/2T version
without the timer and satety interlock switch.
QUV-T8/1 ($49.95) Economy model in a molded two
pan plastic case. Erases 15 EPROMS in I5 munutes

*MCS+48 15 a registered tradematrk ot Intel Co

SEE US AT COMDEX
SPRING ATLANTA

PROMPRO-7" is an intelligent self-contained unt!, ideally
suiled for enginneering development. or for field ser-
vice & produciion. i can program and venty a wide
vanety of 8K lo 128K EPROMS This unil has a 32K (4K
BYTES). intemal RAM Butter that could be accessed by
the user thiough a computer or lerminal This unit can
also program the micro chips such as the 8478. 8749. 8751
874). 8742, 8755. The price Includes all modules up 1o 32K
EPROMS & The 8748 & 8749H Micros Upload/download s
done by either Motorola or Inlel Hex format.

PROMPRO-8™

SERIAL RS-232 STAND-ALONE ...... $689.00
This extremely versatile programmer has as much as
128K (16Kx8) of intemal dedicated to the EE/
FPROMs This RAM buffer can be accessed either
thiough a computer temminal. or by user taiget system
(EPROM emulation) PROMPRO-8 8 digit alphanumeric
display prompis user with the system messages A
keypad option is gvailable for standalone ediing An
impressive range of devices are programmed (as stan-
dard teaiure).

ORDER TOLL FREE 1-800-EE1-PROM (331.7766)

AVAILABLE SOFTWARE DRIVERS

3 4.CPM

LIBM PC 2 APPLEII . MDS-ISIS
5. TEKTRONICS 8002 6. COMMODORE 64 7. TRS-80 COLOR 8. FLEX

LofG{[claft
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DOS 1.1 on the Eagle 1620: no direc-
tory structure, so that everything was
in one interminable directory listing.
PC-DOS 2.0 fixed that for the Eagle.
CP/M-8/16 doesn’t have a tree struc-
ture. You have to rely on user num-
bers, which are vital; but they’re not
really very convenient.

User numbers control user areas on
both floppy and hard disks. Each
user area has its own directory. When
you first log onto CP/M, the user
number is 0, and if you ask for a
directory, you'll get the directory for
User 0 and no other. Each user area
acts as a separate “logical disk,” so
that disk drive A: can be divided into
“drive” AO:, Al:, A2:, etc., up to A15:.

In addition, my hard disk is parti-
tioned into five “logical” disk drives.
That is, there’s only one actual hard
disk, but it acts exactly as if there are
five, four of 10 megabytes each and
a fifth of something less than 4 mega-
bytes. These are designated drives
A:, B:, C:, D:, and E:. Drive M: is the
RAM disk. Drives F: and G: will be
5%-inch floppies, and drives I: and
J. are 8-inch double-sided double-
density 1.1-megabyte floppies. Thus,
I could have programs at, say, C12:
and B9: in addition to AOQ:, etc.

Keeping track of just which pro-
grams are in which disk area is no
easy task, since under CP/M there’s
no global directory command. That
is, if you have files on disk D: under
User 13, you'll never be able to list
them unless you specifically ask for
the D13: directory, and even then you
may miss it if you've designated
those files as System or “hidden”

When we first installed the hard-
disk system , we did a lot of tests, in-
cluding exercising the random-access
capabilities. One program that does
very complicated random-access disk
I/O is my accounting system, so we
went to unused user areas and did
a lot of journalizing and posting.
When I was done, I had no idea of
where we'd put those no longer
wanted account files. [ was prepared
to log onto each logical disk and pa-
tiently go from User 0 to User 15
looking for directories, but that
seemed a bit tedious. Better, perhaps,
to read the instructions.

Alas, the Digital Research CP/M

Circle 392 on inquiry card. ==
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- That's right, partner. Now is
the time to upgrade your PC
with the Sundown™ disk L
Includes controller. Installs right B
inside your PC in less than 10 minutes. \ .
Backed by our full one-year warrranty. S

But that's only half the story . . . N
The Sundown comes loaded with VenturCom »
Venix/86. This highly-acclaimed operating system »
is a licensed implementation of AT&T's UNIX and is

the only MULTI-USER, MULTI-TASKING UNIX environment
available on the IBM PC. Plus you can store and run your

MS/DOS programs and files as well!

We offer immediate delivery. And our price. . .
now that will blow your boots off! Need we say more?
Reach for your phone and dial:

617-491-1264

Unisource Software Corp., Department 4109
71 Bent Street, Cambridge, MA 02141

*UNIX is a trademark
of Bell Laboratories.
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IBMPC™ | | |
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RAINBOW 100™

Zenith Z-100"

TI professional |
language Support—BASIC, !

€, FORTRAN, Pascal, Assembly

Operating sys;ems— PC DOS,
MS-DOS;CPM 86/80, Z DOS, UNIX

Software Compatible with our

__family of IEEE-488 Interfaces.
for VAX, PDP-11, LSI-11, S{10d)
BUS, STD BUS, SBX{ and
Multibus computers

NATIONAL
INSTRUMENTS

The Leader in IEEE-488
Coniputer Interfaces

12109 Technology Blvd.

Austin, Texaé * 78727

800/531 5066 - 512/250-9119

Rainbow ™ is a trademar| k of Digital Equlpmenl Corp
l#M PC™ I s ajrademark of Inter hi

manuals say very little about user
areas. There’s no discussion, and
what information that does exist is
scattered through the USER, PIP, and
STAT command explanations. The
USER command discussion tells you
that command STAT USR: will tell
you which user numbers have files
on a particular disk. Of course, since
this is Digital Research documenta-
tion, the little CP/M-86 Command
Summary book doesn't mention USR:
in the USER command section, so I'd
missed it. It was only when I sat
down to write this that I discovered
that the full DR CP/M-86 User’s Guide
does mention a command STAT
USR:. It would have saved me con-
siderable time if it had been in the
Command Summary book.

That command is fine, except that
apparently you have to log onto each
disk in turn to find out which user
areas have files. This isn’t very con-
venient. In fact, it's even worse than
you think.

CP/M-8/16 has one great feature.
Command files that are stored on as
System files on disk drive A: under
User 0 are accessible to all disk drives
and all user numbers. Thus, I can put
XD.COM, WRITE. COM, and other
programs [ use all the time onto the
A: drive, and even though I'm now
working with data on the C: drive
under User 3, I have immediate ac-
cess to the A0 command programs.

Alas, the version of CP/M-8/16 that
I have has one lousy feature: the “A:
User 0” access feature works only
with .COM, i.e., 8-bit command files.
If I want to use a .CMD (16-bit) com-
mand file, it must be present in user
area 0 on the disk I'm logged onto. In
particular, STATCMD must be pres-
ent on disks B:, C:, D:, and E: if I
want to log onto one of those disks
and find out which user areas have
files stored in them. Moreover, if
PIP.CMD isn't on each logical disk, I
have to go back to logical disk A: to
transfer files from one place to
another.

It's no good using PIP.COM and
STAT.COM either. They get confused
easily in a 16-bit environment. It's
best simply to erase them, because
you should use PIPCMD and
STAT.CMD.
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Sigh. I carefully transferred
STATCMD to each of the logical
disks, then logged onto each in turn
and did STAT USR:, which worked
fine, although it wasn't very conve-
nient. ThenIhad an idea. There was
no entry under USR: in the index,
but careful reading of Digital Re-
search’s User’s Guide entries for STAT
turned up the command syntax STAT
{d:}JUSR:. Although there was no ex-
ample, and I thought B:USR: a very
strange command form indeed,
when I tried it, I found it worked.
Now I have a SUBMIT file called
STATUSE.SUB that does STAT USR:
for all the logical areas of my hard
disk. Wheee!

If I seem a bit sarcastic, BYTE's
managing editor has just received a
very biting letter from the manager
of the Digital Research documenta-
tion shop, who says I'll have nothing
to write about if I stop unjustly accus-
ing DR of bad documentation. He in-
vites BYTE to require me to look at
the Digital Research CP/M-86 docu-
ments as a prime example of the new
excellent documentation DR now
produces. I have just spent several
hours experimenting with ways of
using PIP with user numbers. Al-
though this is vital to hard-disk
management, there are precisely
three examples of user-number op-
tions with PIP, and one of them con-
tains an unexplained * in the com-
mand option. There is no example of
how to transfer files from one disk to
another while changing user num-
bers when you're logged onto yet a
third disk under yet a third user
number. It turns out that can be
done; but I've wasted hours trying to
discover what DR could have told me.
in 10 lines of text, and after that let-
ter it sent, I'm not in a charitable
mood.

Aside, for the record: as I've said
more than once, Digital Research’s
documents have shown remarkable
improvement. There’s room for more.
Some of the improvement is said to
be due to my flaying of both its old
documents and its rather horrible in-
termediate “improvements” by a
group of technical writers. I'm aware
DR has put a lot of effort into docu-
ment improvement, and the com-
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Gifiord

has a lockon
multiuser CE’M 8-16.

It's 11:00 P.M. Do you
know where your files are?

It's great when multiple local and off
site users can run any 8- or 16-bit CF/M
or MP/M™ program. If's even better when
they can share expensive resources like
printers, hard disks, and tape drives. Best
of all is when they can share your most
precious resource — data. Gifford has been
delivering systems with all these features
for over two years.

But sometimes data is sensitive. How
do you keep people from taking more
than their fair share?

Gifford adds a new dimension
to CP/M security.

With our new security features, you
can control what resources and data
are shared.

Gifford's proprietary security
enhancements include user login with
encrypted passwords, control over
access rights of modem users, secure
electronic mail, and the ability to restrict
users to specified terminals, programs,
and directory areas. Plus, an audit log
utility that keeps a permanent record of
system activity. And you also get all the
standard security features of Digital
Research’s MP/M-86™

You select the level of security
needed to get the best balance between
file sharing and file safety.

dRTEM afin

Unleash productivity with
Gifford’s Virtual Terminals.

With our Virtual Terminals, each
terminal on your system can monitor up
to four different programs running concur
rently. And at the touch of a key you can
switch screens instantly from one
program to another.

You could look up an address in
dBASE I jump over to SuperCalc™ to
make some projections, then switch
instantly to WordStar® to use this infor-
mation to update a letter. If you forget
what's on a screen, just touch a key to
refresh your memory. You won't need to
go through the distracting process of
loading and unloading programs.

And since your Virtual Terminal can
run any 8- or 16-bit CP/M or MP/M pro-
gram, you can choose the best programs
for your job from the biggest software
library in the world. It's easier than 1, 2, 3!

The Gifford Security Blanket:
Total Solutions.

Gifford delivers solutions. This
means professional pre-sale consultation,
expert system integration with 200 hour
system burn-in, complete training, and full
after sale support.

For example, our three user
CompuPro® based system with a 21-
megabyte hard disk costs just $9,990, and
can be easily expanded for $500 per

user. This includes MP/M 8-16, SuperCalc,
and dBASE Il

Other Gifford solutions include
systems with hard disks that range from
5 to 300 megabytes, 4 and 9 track tape
backup, printers, plotters, and modems.
Single- and muitiuser 8086, 68000, and
Z-80 based systems are available for
immediate delivery, with 80286 and 16032
systems on the way.

Two year warranty protection.
In the unlikely event that you encoun-
ter a hardware related problem, we'll
replace any defective S-100 part within
24 hours FREE for two full years. But
chances are, it can be solved on the Gifford
service hotline or diagnosed via modem.
All at no cost to you.

Lock in on Gifford Security
today.

If total support, training, on site
service, obsolescence-proof upgradeable
S-100 bus architecture, and complete
system security sound appealing, cut the
coupon or give us a call. We'll send you
a free brochure that tells the whole story.
Once you get it you'll see why Gifford

has a lock on multiuser CP/M 8-16.

Gifford Computer Systems is a Full
Service CompuPro® Systems Center.

The powerful Gifford System 321 shown
with optional GCS-80 Virtual Terminals.

]
1
e

— T 5T S —— —_Title
| f Organization M5
o Address L
\ Gy, _ State Zip
. Pherne =
{ L [ Please have a representative call me, BY-5
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Podunk or Pebble Beach?

Golf at a world famous course is
just one of the many rewards of in-
vestment success. Improve your
chances for that success with Dow
Jones News/Retrieval®

Even if you're just starting out in
the market, Dow Jones News/
Retrieval can help compress hours
of research into instantaneous, well-
organized, well-timed reports and
analyses you can use to pinpoint
trends and opportunities and im-
prove your chances for investment
success.

Dow Jones News/Retrieval gives
you more time to assess more of
what you need to know: company
and industry activity, economic and

DOW JONES___

earnings forecasts, Securities and
Exchange Commission reports, and
electronic stock quotes that are
continuously monitored for accuracy
by our staff.

The wide variety of high-quality
data bases accessible on most per-
sonal computers include Dow Jones
Current and Historical Quotes, as
well as exclusive access to The Wall
Street Journal, Barron’s and the
Dow Jones News Service.

As smart investors everywhere
have discovered, there’s only one
Dow Jones. . .and only one Dow
Jones News/Retrieval. Invest a few
moments right now and discover
the difference it can make for you.

I

I

Copyright©  1984. Dow Jones and Company. Inc. All Rights Reserved.
Dow Jones News/Retrieval® is a registered trademark of Dow Jones and Company, Inc.

FOR FULL DETAILS, CALL 800-:345-8500,EXT. 144
Alaska, Hawaii and foreign, call 1-215-789-7008, Ext. 144

66  BYTE May 1984

www americanradiohistorvy com

pany has made great strides. I also
realize that documentation is tough,
and it’s particularly difficult if you're
writing for naive users about complex
products like operating systems and
compilers.

I've also said, repeatedly to the
point of nausea, that examples and
indexes will cover a myriad of sins.
If USR: had been an index entry, I
might have had a chance. If there had
been more examples of how to use
PIP with changing user numbers, I'd
have saved time. Please, Digital
Research: you’re much improved
since the CP/M 2.2 manuals, but you
have not reached perfection yet.

Back to hard disks and 8/16: I'm
hooked. There are too many advan-
tages to having that much data on
line.

Alas, I don't yet have one of the ad-
vantages. That is, I've been using
Ward Christensen’s wonderful disk-
catalog program to keep track of the
myriad floppies I've collected since
1976. It's possible to use that program
to locate particular files and particular
disks, but the catalog-library file the
program must search is very large,
and on floppies it was just too slow.
I wrote a program that prints out the
master catalog on paper. (My printer
program, Christensen’s public-
domain catalog program, and a
bunch of other useful stuff are avail-
able from Workman and Associates
as one utility disk.) Christensen un-
fortunately wrote his catalog program
long enough ago that there was no
possibility of disks beyond H:. Con-
sequently, I can’t catalog floppy disks
with it unless I boot up the system
under the old CP/M 2.2 BIOS.

However: I can do that. The hard
disk is no longer available when I do
that, but so what? I can catalog flop-
pies, and when that’s all done, reboot
under CP/M-8/16, use PIP to put the
master catalog onto the hard disk,
and keep it on line. The catalog pro-
gram will search the master file all
right; it’s only the disk-map utility
that won't run.

The bottom line on hard disks and
8/16 is that there may be aggravations,
but the advantages are high. After all,
this is a test setup, and I did
volunteer to be a guinea pig. By the

Text continued on page 70
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HOME COMPUTER ACCESSORIES KEYBOARDS — POWER SUPPLIES DISK DRIVES AND SUPPLIES

VOICE SYNTHESIZER 4
FOR APPLE AND COMMODORE 8, FLOPPY DISK DRIVE
» Single-Sided

NEW!

Mitsumi 54-Key Unencoded
Matrix All-Purpose Keyboard

* SPST keyswiiches * 20 pin ribbon cable connec-
lion - Low profile keys - Features: cursor conlrols,

conirol, caps {lock), funclion, enler and shiti ke; .
» Color {keycaps): grey - Weights 1 Ib. ' 2 s 47(7)07'.830?}(5 Bytes
KBS Anain s Fim s dhhals.o.15¢ s $14.95 Capacity

¢ Industry Standard
71-Key ASCII Cherry Keyboard ncu=tgy Standar

- 7 bit paraliel ASCIl with strobe * 11 key numeric
keypad -+ SPST mechanical keyswitches - 15/30 The FDD100-8 8° Floppy Disk Drive {Indusiry Standard) leatures
card-edge conneclor - Features: escape. conlrol, :Inulle orTaoublc density. Recording mz‘;de: H slnqlséO%FM double

g enslty. Transter rate; 250K bits/sec, single density; 500K bitsisec.
cursor conlrols. plus 10 add'l. speclal functionkeys {40, b1 dansity. The FOD100-8 Is designed 1o work with the single.

« Cotor: while - Weighl: 2 Ibs. * Spec. included s,',,;:f éu‘l: 25%{;"'“ 'E"VB(‘;S*“‘:‘, I, or eq. disk scal')'(':m ) ;OW.,:
1 A -60Hz, + 24 B . 4+ 5V 1.
KB1801................ 52995 mal:l. u)nllslas plclurleﬂ ana:s (fg“ nﬁaz:%n%:}as? plgwnlr supg‘léy‘j%i
- - cables). Slze: B.55°W x 14°L x 4.57H. Welghs 1 5. Incl Pg.
R 106-Key 8-Bit Serial ASCIl Keyboard | manval -
- Numeric and cursor keypad + 10 user defina-
bte keys - 7 LED function displays - Security FD D1 00'8 o $1 69.95 ea-
lock « N-key rollover - Uses Intel 8048/8748
- Color: white w/black pane! - Documentation - 5%" APPLE™
JE520CM included - Welght: 6% Ibs. Direct Plug-In
» Over 250 word vocahuiary-aflixes allow the farmation of more KB139. ............ ...$5995 3 _g 3
1han 500 wards * Bullt-in amplilier, speaker, voluma control, and - - - - Compatlble Disk Drive
audio jack « Aecreates a clear, natural male vorce © Piug-in user [ s s a1l
rsady with documentation and sample software ¢ Case size: Power/Mate Corp. REGULATED POWER SUPPLY |mun::|:.u "1:‘3:::. -‘:zulv:"z'lim—'ﬁ:mya‘l‘m:
T%hL x %W x 1-3/8 H * Input: 105-125/210-250 VAC at 47-63 Hz - Line regulation: =0.05% - Three with Apple controiler » Complete with connec-
S . mounting surtaces - Os 9 -uL l+] « CSA certified tor and cable — Just plug Info your disk ton-
APPLICATIONS: o Sncumy Warnlng * Telscommunication Part No. Output Size Weight Price troller card o Sire: 6L x INTW x

—_— 8-9/167D « Weight: 4% fbs
EMAS/6B  5V@3A/6V@2.5A 4%'Lx4Wx24WwH 2ibs. $29.95
EMAS/6C  5VEBA/BVESA  StLx4mWx2W'H 41bs $39,95 — ADD-514...$195.95

o Teaching « Handicap Aid
o Instrumentation * Games
The JE520 VOICE SYNTHESIZER wilt plug right into your
computer and allow you to enhance atmost any applica-
tion. Utilizing National Semiconductor's DIGITALKER™

POWER SUPPLY +5vDC @ 7.6 AMP, 12vDC @ 1.5 AMP SwitcHinG | +3VDC @ 6 Amps Microcomputer
Inpul: 115VAC, 50-60Hz @ 3 amp/290VAC, S0Hz @ 1.6 amp - Fan woltiower suppy | +12VDC @ 4 Amps Power Inc.

Speech Processor IC (with four custom memory chips), select swiiches {115/2J0VAC} - Outoul: 5V0C @ 7.6 amp. 12VDC @ 1.5.amp - Boatbiack | _12VDC @ 0.5 Amps
the JE520 compresses natural speech Into digital mem- Lo e R L O R TR Regulated
ory, including the original in and The - PS94VOS........... o SR s . $39.95 Power Supply
fenREagapumelep s Bedinc; il oy KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY divesystems - Suppiy s AN
an e olcp —— « Ideal for disk drive needs of CRT terminals, microcomputers and Conneclorsifor'dNec! connecs
JE520CM  For Commodore 64 & viC-20 .. ....$114.95 video games - Inpui: 115/230VAC, 50/60Hz - Output: +5V €5 Amp, +12V @ : v 4
JE520AP  For Apple Il. II+. and /e $148.95 " | 1:8Amp, +12v @2 Amp. -12V @ 0.5 Amp - UL recognized - CSA cerlified Eooling far 5|A d|'-s1ko(§j/r1"fzs/
Abgolhllll e 0o oo : - Slze: 3L x6-3/16°W x 1%°H - Weight: 2 ibs. 200/2300AC. 47231z - Outp?n
o\ s, MRM 17AKF. .. .ooeierenneeeennn e 859,95 | oo e i oz
War,
“”g;;::;:,o S 4-CHANNEL SWITCHING POWER SUPPLY CP167...................$59.95
Vidters” 4 - Microprocessor. minl-computer, terminal. medical equipment and process
.. % conlral applications - Input: 90- 130VAC, 47-440Hz + Outpul: +5V0C @ 5A. | [F) exiw57RiES Protect Yourself...

-5VDC @ L A; +12vDC @ 1A, -12vDC @ 1A - Line regulations: 20.2% - Ripple:
30mV p-p + Load regulation: =1% « Overcurrent protection - Adj: 5V main
output * 10% - Sfze: 63%°L x 1""W x 4-15/16"H - Weight: 1'% Ibs.

FCS-604A........................$69.95each

Switching Power Supply for APPLE Il, I+ & fle™

DATASHIELD
Surge Protector

- Eliminates voltage spikes and EMI-RFI noise
before it can damage your equipmen! or cause
data loss + 6 month warranty - Power disslpa-

- Can drive lour floppy disk drives and up to eight expansion cards flon {100 microseconds): 1,000,000 wafts + 6
JEG64 EPROM PROGRAM MER « Short circuit and overload protection - Fits inside Apple computer - Sogk(ms i 5;00, power cord - Normal line volt-
8K to 64K EPROMS — 24 &..28 Pin PaCkag.es « Fully regu!aled +5V @ SA, +12V @ 3A. -5V @ 5A. -12V @ 5A L2 " age indicator light « Brown out/black out reset
Complelety Seti-Cantained — Requires No Additional Sysiems lor Dperation . Direct plug-in power cord included - Size: 9%"L x 3%"W x 2%"H switch - Weight: 2 Ibs.
- Programs and vatidates EPROMS - Checks for propery erased EPROMs - Weight: 2 Ibs Model 100. . .. .... R ....$69.95
- Emutates PROMSs or EPROMs - R$232C Computer Interface for editing and.
propram 2ading Lo dala o HAM by Aeyboard - Changes daia it AAM KHP4007.......... . e, . $79.95 DATASHIELD

by keyboard - Loads RAM trom an EPROM - Compares EPROMS tor content
diterences - Copies EPROMS - Power Ingut 115VAC. 6JHz Iess than 10W
power light tan panels with

Back-Up

mmaeaenawccshmocnabmwn Size: 15%°L x 83D x 3%°H - Weight 5Y%" and 8" Diskettes 3 . p°wer s°urce
Bk AN FLEVRLE RS £300 - i 000 Bousie Ganaly D300 » Doutl e Do v ] ! i

The JE664 EPROM Programiner emulates and programs vancus 8-Bit Viord EPROMs homm 8K fo TTRA 500 = Single Sided Ousd Denally  DSOD » Doubls Sided Qusd C}r&wgg;up to 30 Tcnuées of zi:‘)nu?u'oussz 2:
64K-But memory Capacily Data can be entered mio the JEGEAs interna BK x 3-Bit RARLn theee s‘ 3 ULTAA MAGNETICS — 5% ° DISKETTES {oad depg:é’m; w"eY" ”y;ucga v%uaeblas::lk gul

ways (11400 2 HOM or EPAOM, |2) frorh an extetnal computer via e optional JEGBS AS232C Pait Mo Descuiprion

or voltage sag - Output raling: 200 walts * Six

BUS: (3) trom s panet keyboard The JEGG4's FAMS may be accessed for emulahon Purpases. mstagy " 5SD0 Sah Seciae it stub Mg and Envetipe ST
trom the pane’s lest socket 1o 21 exleTnal mcsopracessor. In programming and emulaon. Ihe UMO00e « " SSDD S0t Seu10r with t4ub Ring (Bulsy month warranty - Weight: 18 Jbs,
JEG64 aliows for examiaanon, Change and vakdaton of program content. The JEBB4's RAMS [T 20 + " DED0 5011 Seclar milh tub Ring and Envelope w e Model 200 (pczoo)' —— $34995
can be programmed quickly 1o 2ll “17s (o any value). aliowing unused addrrsses i e EPROM umoais . nsu: Sant :m il b Fing IRuk} 100

ammed | UV erasing The JEGA4 dis: DATA and unsI .* §5C0 5ot Secior wif Enaelope (G101 ]
1o be progr: Later without necessily of UV erasing The JEBAY dispiays. Raear 500 Sott Secros 06T Buiy 100 |BM MEMORY EXPANS'ON KlT

ADDRESS m convenient hesadecimal (@iphanumenc) format A “DSPLAY EPROM DATA™
button Changes the DATA readout om RAM word to EPROM word and s displayed in both

COMPAQ COMPATIBILITY

w2 D500 Satt Sectos win Enveiope B6TPH ©

Umoo21 7 «* DSQO Sott Secins HTP Bl 00
hexadecimal zng bnary code The 1100t panel tedtures 2 Convement 0PEaNg gude The JEGEL - = r
Programimes acides one JM16A Jumper Module (as listed below! SK {ESKE|) — 5% ° DISKETTES SAVE HUNDREDS OF $$$ BY UPGRADING
smw 5% 550D Sott Sector @ h pub Ring and Enveiaps w o mw
JEG64-A EPROM Progammer. . . .. .. . .. ... $995.00 Sai08 5. S50 Sah Sector m e R i) @ e MEMORY BOARDS YOURSELF!
Assembled & Tested (inciuaes JM16A Moduie) sx2p 3% DSOD Sofi Sector w th Hubi Aung ana Envsiope 10 2695 N
= e 508 o T A ) C Mos1 of the popuiar memory bosrds sliow you 1o add sn addltionst
JEBBS — RS i — Tne RS22C Intertxce 02tn anplements ULTRA MAGNETICS — 6" DISKETTES 64K, 126K. 192K. or 256K. The IBME4K Kil will populete these bol
wn‘:uln access to e :{V SV.ME‘J: allows the :cm:w(m [ m.m]wmult;‘slm a:m T e e s e el 0 3008 In 64K byle Incremonts. The kit is simple to Install — jus| Inserl 1he
g";“"m‘" ""o”“‘“" rom hen m‘ﬂx““:;’“?:“"‘w"“"‘“ ';;:’"‘ "‘ '“*S‘CS m; UMOBIS B 555D IBM Campatible (178 BS 26 Secicrs) Bum w0 798 nine 64K RAM chips In the provided sockeis snd set the lwo groups
% FompTREADocuenmnsIpORER| I e EoTWarelio ey s 98 UMLZIIS 8" DSDD Sol Sector (Unfarmaned) wiin Enveiope W e of swiiches. Directions sre Included,
32 part 9500 Baud, B-tat word, 00 party and 2 s16p bts UMOOSSD A" DSDO 5ol Sector Iunformalisd) Bulk o awes
FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR S0 @bt bared am-c e soh sectores A —in « | IBM64K (Nine 200ns 64K RAMS) . . . .. $49.95

THE TRS-B0" MODEL |, LEVEL | COMPUTER WILL ALSD BE PROVIDED

JE664-ARS EPROM Prog, w/JEBES Oplion. . . . . $1195.00

Assembled & Tested includes JMIBA Modulel

DISKETTE ACCESSORIES \ TRS-80 MEMORY EXPANSION KIT

EPROM JUMPER MODULES ~ The JE664's JUMPER MOUULE IPersonality Module) s 1 Disk Minder TRS-80 to 16K, 32K, or 48K
plugein Module that pre-sets the JEG64 for e praper programeury pu'ses to Ine EPROM ang . . Wear rasiat **Model 1 =  From 4X to 16X Requires (1) One Kit
contiqures the EPROM socket connechons ot Thal particular EPROM ; 5 ‘,“'.':i Modef 3 =  From 4K 1o 48K Requires (3) Three Kits
nvelopes . .10 for$ 1.
[ L =l = ~ 100 100 Whi1e 5% * Envelopes . 100 for $10.95 Color = From 4K lo 16X Requires (1) One Kit
ot I TR o Pa201 10 White 8- Envelopos 10fors 195 **Model 1 equipped with Expansian Board up 1o 48K Two Kils Required
s 7 o, Nt MPB201-100 100 White 8 Envelopes . 100 for $17.95 — One Kit Requlred tor each 16K of Expansion —
MG S WESEM BV e Moo e NEE R amm—
I e :u% . Vinyl Pages TRS-16K3 *200ns for Color & Modei lil . $12.95
MG TMS2716 43 Vs Vo5V AV Moo Lk For 3-Hing Binders . .
T T A T e TRS-16K4 *250ns for Model |. . ...510.95
T iR BN AV fume Hecces ine 1k o1 Gelig o e
Mot Mo Lo ol i e /. i ’ TAS-80 Color 32K or 64K Conversion Kit
o am W rwsaw $14% + Atlractive. functional disk storage system « 50(87)or 75 O . _v-a_ N
M wows v [res=— $an (5% ") disk storage capacity * Easy filng and rettieving 10101 $7.95 Easy lo install kits comes complete with B ea. 4164-2 {200ns) 64K
T84, K
siok ;Prollcc!s m:udmlzm 'dusl liuvnlamm.mnn -nMolltlicd gom ¥ 10 lor $8.95 dynamic RAMs and conversion documentation. Converts TRS-80
a2l W om0 0 B o o D s Wt 2 e o Totorsnss | cotor computers with D. £, ET. F and NC circutt boards to 32K
M THETSHE T % CaniNiDutcoplion - Also converts TRS-80 color computer Il to 64K, Flex DOS or 0S-9
- n OM75  Stores 75 (5% -) Diskettes required to utllize lull 64K RAM on all computers
4-Dlglt Fluorescent Alarm Clock Kit | owsa Stre: somDsnenes T S G AN i o v et s $44.95
| 8 e MINI-PAK
« Stores 10 (5%} diskettes = Protects disk trom dust
Tt Dlftan o placfote Tty Eria uUv- EPROM Eraser
5% E Pt Mo Ouecription —
fanng _bescrgnen ke | MPOS Hoid:dea Diskeltes $2.49 00ch
MP-10_ Stores 1015% 1| Diskeltes $2950ach | MP-0B  Holds 3oa 8" Diskeltes $3.9588ch 8 Chips — 51 Minutes o
02 S1oreaTICIo AT = 3385 88ch -

California Residents Add 62 % Sales Tax Send $1.00 Postage for your
Shipping — Add 5% plus $1.50 Insurance FREE 1984 JAMECO CATALOG

+ Bright 4-digh 0.5° high display » 10 minul I
e AM?PM Ir\d“l:ﬂm ‘ Agulur::lllzydllpln"; p il Send S.A.S.E. for Monthly Sales Flyer! Prices Sub]ecl to Change 1 Chip — 37 Minutes

+World
The JE750 Clock Kit is a versatile 12-hour digital clock Mlll Ordes Elactronics » Worldwide Eron e e TR 2T 8 2T 376N 351 63592, 356N, Ernon uaSToEHIn

with 24-hour alarm. The clock has a bright 0.5" high within 51 minutas {1 chlp in 37 minutes). Maintains consiant $xposuro
m. distance of one Inch. Specisl conductiva loam liner eliminsles static
bulld-up. Bulit-in ssfety lock 10 prevent LV #xposuro. Compact — only

blue-green fluorescenl display. The display will automat-
9.00° x 3.70" x 2.60", Complats with holding tray for 8 chips.
| ELECTRONICS | A

$10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each " E <4

ically dim with changing light conditions. The 24-hour
alarm allows the user to disable the alarm and Immediat-
ely re-enabte the alarm to activate 24 hours later. The kit

includes all d tatlon, y i - = $
et Sioer B By R case and wa 1355 SHOREWAY ROAD, BELMONT, CA 94002 DE-4 uv.errom Eraser ...°79.95
JE750 Alarm Clock Kit......... $29.95 {s/89 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | UVS-11EL Replacement Buib . .$16.95
Circle 214 on inquiry card. BYTE May 1984 69
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Circle 69 on inquiry card.

IBM-PC/XT or PC compatible
|EEE-488 INTERFACE BOARD

|EEE- 488

» Implements the entire IEEE-488
standard — transfer commands and
data, perform serial and parallel
polling.

* A resid;nt firmware interpreter
simplifies programming and
accepts any ASCII string or code
including Tektronix Standard Codes
and Formats and |IEEE-488
command mnemonics. Interpreter
routines support BASIC, PASCAL,

C and other languages.

o Supports the PrtSc {print screen)
key, and all BASIC print statements
for IEEE-488 printers and devices.

o Small size — see BYTE 11/83,
p. 314

e Accepts a standard |IEEE-488
cable.

e Uses only 16 bytes of RAM and,
no I/O ports. °

e A 116 page Reference Manual
provides a tutorial and programming
examples for digitizing, interactive
bus control, bus diagnostics, and
many other.applications.

e $395 complete. There are no
extra software or cabling charges:

CeC

CAPITAL EQUIPMENT CORP

10 Evergreen Avenue
Burlington, MA. 01803
(617) 273-1818

I1BM is.a trademark.of International Business Machines Corp.

70  BYTE May 1984

Text continued from page 66:

time you see this, much of what an-
noys me will be taken care of. Even
if there were to be no more changes,
I'd stay with it. There are enough ad-
vantages already.

Sage Faire

The Sage Computer Faire was held
in Reno in early February at the
MGM Grand Hotel, where they stage
the San Francisco earthquake twice
nightly. The MGM dinner show is
the most spectacular live stage
presentation I've ever seen.

That’s not why I went. In the past
two years, Sage Computer has taken
the same commanding position with
development systems based on the
Motorola 68000 chip that Compupro
holds with respect to the 5-100 bus
and systems based around the Intel
8086 and follow-ons. Apple will sell
a lot more Macintosh 68000 systems,
but the Sage is faster, more versatile,
and has more software, including ad-
vanced languages, now. Moreover, |
have it on good authority that there’s
more than one Sage being used to
develop Macintosh software.

For those who don’t know, we've
had a Sage Il since the very early
days of that machine. It was the Sage
and Volition Systems Modula-2 that
got me interested in that language.
We've never had a glitch with it, and
our Sage Il is even now being used
by Dr. Michael Hyson to develop il-
lustrative programs for the introduc-
tory Modula-2 book we are writing.

This year the company brought out
the Sage IV, which is faster, has more
memory, and has a hard disk. We'll
be getting one this month. One
reason I went to the Sage Faire was
to look at software I might want for
the IV.

I saw a lot of it.

Fewer than a thousand people at-
tended the Sage Faire. It reminded
me of some of the early micro con-
ventions, the fun ones before they got
so large. There was a difference,
though: although there were enough
hobbyists and hackers to make the
conversations interesting, there were
also a number of industry heavy-
weights to make it likely that what
was said would have an effect. All
told, I don’t think I've more enjoyed

wwWw americanradiohistorvy com

a convention since the West Coast
Faire in Los Angeles where Carl
Helmers, my late mad friend Dan
MacLean, and I invented this
column.

There’s now plenty of software for
the Sage: decent text editors, FORTH
corresponding pretty well to what's
described in Leo Brodie’s Starting
FORTH, what looks like an excellent
LISP, and an impressive micro APL
(you have to buy a special terminal
in order to handle APLs screwy
squiggles); there’s UCSD Pascal; and
of course there’s Modula-2 from Voli-
tion Systems, with the full Modula-2
compiler and operating system to be
available from Modula Research In-
stitute very soon.

There’s a small but strong market
in add-on packages, such as modems
for communications and a rumor of
an Omninet retrofix for both IIs and
IVs.

There are also application pack-
ages: business software that works.
In as small a show as the Sage Faire,
it’s possible to look at everything in
some detail. I liked most of what [
saw. I was also able to talk to a
number of publishers and their pro-
grammers, pointing out features I'd
like to see and things [ didn't care for.
Some promised to make changes.
We'll see.

I've purposely avoided specifics in
the above, because I don't like com-
menting on things we haven't been
able to run here at the Manor. Next
month well have the Sage IV and
whatever software I've been able to
collect.

What's important is that the Sage
looks to be here to stay. The factory
in Reno is quite real, large enough for
considerable expansion if the com-
pany needs it, and not so expensive
that it will go bankrupt paying for it.
There's an enthusiastic work force
and a lot of in-house use of Sage
computers.

I've long thought Sage had the best
68000-based computers on the mar-
ket. Now I'm certain of it.

Two Views of the Future

Dr. William Godbout of Compupro
and Rod Coleman of Sage are, in my
judgment, two of a very small num-
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GET YOUR
MESSAGE
HROUGH.

EVEN WHEN YOUR MODEM

SENDS IT BY WAY OF THE
OKEFENOKEE SWAMP.

When you send data by telephone

| through nasty environments like this,
it can run into problems tougher than
just alligators. Problems like impulse
noise. Chatter from the switchgear.
Static from the atmosphere or bad
weather. Distortion due to crosstalk

| or just plain white noise.

To get your message through,
your IBM PC or XT needs the ad-
vanced performance features of the
PC:IntelliModem™ It's got the best
receive sensitivity available today —
actually down below -50 dBm. So
now you can achieve a high level of
data transmission integrity. Even with
bad connections.

Get patented modem technology.
The PC:ntelliModem is elegantly
simple. Its patented design does it all
on a single microprocessor chip, with

| just one crystal. Other modems take

[ Bizcomp: A history of

} innovation.

11980 Invented first command-driven
modem

Introduced proprietary line-
status monitoring

Designed first single-uP 212A-
compatible modem
Introduced first integrated
voice/data modem for IBM PC
Granted patent on command-
driven modem

|| 1981
l1983
,1983
1983

Circle 61 on inquiry card.

two, four or more }lPa and even more

| oscillators), and still accomplish less.

] architectural

How do we do this? By creating

innovations in
firmware, and
by pushing the
chip to its limit,
close to 12 MHz.
Since it uses fewer b
parts, the PC:IntelliModem’s
no-compromise design offers
higher reliability, a more com-
pact form factor, and lower costs.
This design elegance leads natu-
rally to more elegant performance. Take
line status detection, for example. The
PC:intelliModem’s adaptive, decision-
directed logic monitors line status more
closely than other modems. Even at weak

| or degraded signal levels. So it can
| make connections with less chance of

I

error, by detecting signals for dial tone,
remote ringback, busy and voice -
some of which other modems ignore.

Plan ahead with integrated
voice and data.

For opening up a whole new world of
integrated voice and data applications,

[ there's nothing like the PC:IntelliModem.

J

Literally. Its easy-to-use software pack-
age -PC:IntelliCom™- lets you switch
repeatedly between talking or listening
and sending or receiving data. All at

www americanradiohistorvy com

|

Make sure your modem has all
these PC:IntelliModem features

Integrated Voice/Data

= Switch between voice and data
communications

= Programmable telephone handset jack
Status Reporting |

= Line status detection (dial tone, [ [

| busy, remote ringback, voice answer,
| modem answer, incoming call)
= Audio monitor
= Programmable status LED |
PC:IntelliCom™ Software Included |
99-name on-line telephone directory
Auto-dial, auto-repeat dial, auto-answer,
Link to another number if busy l
File transfer
Data capture to diskette
Programmable auto log-on sequences | |
Compatible with Crosstalk™ and
PC-Talk HII™
Pulse and Tone Dialing [
Receive Sensitivity: -50 dBm , |
e Speeds: 110, 300, 1200 baud ]
the touch of a single function key. That |
means now both you and your com- \
puter can talk on the same line. With-
out having to hang up, re-dial or plug ]
and unplug a lot of cables. l
So if you're designing microcom- |
puter datacomm products - or just

| looking for a PC/XT modem for your-

self, check out the PC:IntelliModem at
your local dealer. You'll get the mes-
sage. And so will they. Or contact: |
Bizcomp, 532 Weddell Drive, Sunnyvale,
CA 94089; 408/745-1616.

BIZCONVIP

We've got people talking.

BYTE May 1984 71
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Circle 379 on inquiry card.

Heart of TEXAS
COMPUTER SYSTEMS

TRS-80

We carry the full line of TRS-80
computers, plus TCS upgrades. Call
for our low discount prices.

Model 100 Briefcase size. CALL
Model IV Portable: CALL

Model 12, 16 at discount: CALL

Model 12/16 Accessories/discount.

The TANDY-2000

Check out this terrific new computer from
Tandy. It's beautifully designed and very
versatile. Four times faster than the IBM-PC
and has twice the floppy disk capacity. MSDOS
compatible. It's a great machine and we havea
great price. CALL!

DISK EXPANSION wman wmv

1 Controller, Pwr.Sup. Hdwr..Instruct. $249 $329

2 Kit 1, plus 1/40-trk.Tandon Dr. $429 $479
3 Kit 1, plus 2/40-trk. Tandon Dr. $589 $649
3a Kit 3 w/2 80 trk.drives $698 $729

(dual sided 40s}
Model IV needs 64K to operate. For 64K Kit, CALL.

Quality disk drives--0.€. brand on IBM
Available bare and in cabinets.

TM100-1: $159
S IF YOU FIND
TM100-2: CALL ES;/LEg pmgesz =

.« CORVUS

25% OFF LIST PRICE!

OMNINET- A high speed multi-user network that
connects several computers for instant communication up
o 4,000 feet away.

Save over $1,000 on a 20 mg. Corvus Hard Disk
system for IBM PC and other computers.

5mg. $1649 10mg. $2279 20mg. $3049

Single user or networking hard disk system for IBM &
A&Jple. Lowest prices anywhere. Priced from $1375.
10, 15. 21, 32 mg. & cartridge tape backup--CALL.

SE@W/ PRINTERS

Fast, dependable, versatile, low price.
Gemini 10X 9in., 120cps. Friction/Tractor

Gemini 15X 15in., 120cps, Friction/Tractor

DISKETTES $1.70

CompuDisk, high gquality mini fioppy disks
from $1.70. Compare our prices. Disks come
complete with hub rings, protective
envelopes, write protect tabs, adhesive
fabels. Fully tested. Certified 100% Error
Free. Guaranteed. SSDD or DSDD. Boxed or
in Bulk. CALL.

Heart of TEXAS
COMPUTER SYSTEMS

P.0.Box 1327 Arlington, TX 76004
Toll Free 1-800-433-5184
Texas 1-817-274-5625

VISA. MC. cashier's check. Money Order. No tax out of
state. Texans add 5%. Prices subject to change.
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ber of key people in microcomputer
development. Both sell topflight
development equipment. Both have
similar ideas about the future of com-
puters. Godbout and Coleman are
both after the business market, be-
cause that’s where the high-volume
sales are; but that's marketing
strategy, not love.

Their hearts are with the develop-
ment of high technology, largely for
its own sake. Each foresees dramatic
increases in computing power per
dollar, and each is obsessed with
building machines that access huge
amounts of memory and work at the
fastest possible speeds. The similar-
ity ends there.

Bill Godbout

Although Godbout’s Compupro
company makes a 68000 micropro-
cessor for its 5-100 development sys-
tem, there’s little support for the
board, and if there are any plans for
follow-on developments, such as
adding the National Semiconductor
16081 floating-point math chip, it's
Compupro’s best-kept secret. Dr.
Godbout is betting heavily that the
future of the micro lies with the Intel
iAPX286 and its follow-ons. In addi-
tion, he’s made some hefty invest-
ments in technology based on the
National Semiconductor 16032;
there’s already a Compupro 16032
microprocessor board for the 5-100
bus. You might be able to buy one
about the time this is in print; about
the same time you can probably buy
a 286 system, but you'll pay a stiff
price for it.

Within a year, though, prices will
fall. They always do, and you'll be
able to buy working machines with
incredible power at reasonable prices.
The trend toward more bang for the
buck will continue; meanwhile, if
you want to develop software for
future computers, you can get a ma-
chine to develop it on now.

Godbout’s development systems
are based on the 5-100 bus, which he
figures will last a few more years
before technology irrevocably passes
it by. Meanwhile, you can buy a com-
plete development system, with fast
memory, disk drives, system sup-
port, input/output, etc., and change
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microprocessor boards as they arrive;
and you can have confidence that
Godbout will do his best not to leave
his customers hung out to dry.

Dr. Godbout likes to talk about
future computer technology. So do1,
which is a good thing, since when we
get together even on thoroughly
social occasions the conversation is
likely to get technical, to the extreme
boredom of the other guests. I have
notebooks full of his speculations
about the 16032, memory manage-
ment, math chips, and the future of
operating systems. In brief, he thinks
supermicros in the future will be built
around either the Intel 286 and
follow-ons or the National Semicon-
ductor 16032 and its upgrades; and
that the operating system of the
future will be multiuser multitasking
Concurrent CP/M—which will be
compatible with, possibly based on,
and look an awful lot like Unix.

Secrets ...

Like Bill Godbout, Rod Coleman
likes to talk technology, and until
very recently his Sage Computer was
one of the most open companies go-
ing. Almost anyone could call him
and get him into a conversation on
his view of the future.

Lately, though, his marketing and
public-relations people have advised
him to be a lot more careful, and he’s
reluctantly taking that advice: for ex-
ample, everything said about future
Sage products at Sage Faire was not
only off the record, but preceded by
a formal nondisclosure agreement.
Unlike Compupro, Sage doesn’t have
multiple product lines. The Sage is a
great 68000-based development sys-
tem, but it also has to be Sage’s busi-
ness system; and although the Sage
has been profitable from the first
month it began shipping computers,
the company is critically dependent
on shipping machines to maintain its
cash flow. There’s no big wad of ven-
ture capital behind Sage; 90 percent
is owned by the three original
founders.

Thus, Sage is subject to the “Os-
borne phenomenon”: announce-
ments of future machines killing sales
of present ones. I think the company
worries too much: the present Sage

Circle 31 on inquiry card. =e=p
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BM/PC 0. with Ihese exciling Amdek monitors.

Ilhe COLOR accepls composite video input
tor complete compatibility ... and it has a
builtin speaker and quality resolution. It's the
maost popular color monitor in the enlire world!

The VIDEO-30O with amber or green screen
provides 80 column text or graphics display
capability ... and its nylon mesh, non-glare
screen eliminates distracting reflections.

Both monitors are backed with the best
warranty in the business (2 years!) ... and you
won't have to shell out a lot of money to own
one.
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II and Sage IV are proven systems,
with new software coming out every
week, which is what business cus-
tomers want. It's one of Pournelle’s
rules for users: the best computer to
buy is a development system after it
has been around a couple of years.
You get state of the art with the bugs
out.

I didn't really need a confidential
briefing to know that Coleman is not
standing still, and he was speaking
on the record when he said that “the
68000 is a generation ahead of any-
thing Intel is building” Obviously,
Sage is going to track new 68000 and
follow-on technology, and I must
have a dozen letters from readers tell-
ing me the virtues of the 68010 and
68020 chips. It’s also obvious that any
dramatic improvement in 68000
speeds will require some kind of
floating-point math chip. In answer
to an audience question, Coleman
said he expects 256K-bit RAM chips
to be available at reasonable prices
late in 1984; and everyone knows that
really big hard disks are just now
coming onto the market.

Put all that together, and lay a
french curve through the speed,
memory, disk capacity, and price of
the Sage Il and Sage IV plotted
against their date of introduction.

Thus, the only real secrets Sage has
are when it will bring out the new
stuff and how much it will charge for
it: and Coleman gave a clue to that
when he said, in a nonrestricted
speech, that he doesn't consider a
new chip a real part until its price has
fallen to 50 percent of the introduc-
tory price. “By then it's not only
cheaper, it's more reliable. The bugs
are shaken out, there’s probably been
a new mask, and usually there’s a
second source,” Coleman said.

It doesn't take a very large com-
puter to predict what Sage is doing.
On the other hand, it doesn't take a
market survey to know that business
customers aren’t interested in state of
the art: they’re interested in software,
service, and reliability. Sage’s busi-
ness sales aren’t going to depend on
the ability of Coleman’s marketing
people to shut him up about new
Sage products: theyre going to de-

pend on Sage’s ability to market what
I'm now willing to say is the best
68000 computer available.

Rod Coleman

Coleman believes in the 68000 chip
as strongly as Bill Godbout believes
in the Intel family. Where Godbout
says that “unless you know what
you're doing, don't fool around with
68000 machines,” Coleman believes
the 68000s are the real beginning of
the supermicro.

Coleman spends more time worry-
ing about software than Godbout
does. Unlike Dr. Godbout—and
many 68000 enthusiasts—Coleman
rejects Unix as too big, too slow, and
too incomprehensible. “Just how dif-
ferent is Unix from Adventure?” he
asks. “You get to wander around in
the Unix command structure and try
to find out if you can make it do any-
thing useful. Once in a while you get
hints, like ‘Volume not on line! At
least UCSD p-System puts seven
words across the top of the screen.
That’s more than Unix—or CP/M for
that matter—ever did.”

STRICTLY BUSINESS AT A DISCOUNT

| AMDEK AMPLOT I1gz: 7" 3869 |
| Houst. Inst. Plotters & Digitizer. . CALL!

DD MATRIX

EPSON FX80 & 100.1600s . . .. Best Price!
EPSON RX80 & 100 Best Price!
EPSON LQ 1500 %% 5" . .. Best Price!

Mannesman Tally Spirit 80 ... 5289
ProWriter/MicroPrism 80.. . . 5275
Prism Color Soentantome ... 31898

0Op1 18M Proms
160 cos

OKIDATA 92893 Best Price!

OKIDATA MLB4200css ... ... Best Price!
OKIDATA 2410 ¢uecrancssows . . .. Best Price!
TOSHIBA P-1351 & 1340. .. Best Price!

GEMINI 10X & 16X ...... .. 3285/2425
T.I. 85514 WIREPINHEAD « . o0 ove oo s Best Price!
NEC P2 & P3isowrs............ Best Price!
DIABLO P38aocess ... Best Price!
| L0 Feeders Socttimdnt., . SAVE! |
| GrapPIR Farsvermence o App -« < <« <« - - CALL! |
chips IBM*PC

INTEL 8087 o™ .. ... .. CALL!
64K RAMCHIPS............ ... 155/4160

164K-9 Chiplipgrade Kitl (192K.27 ChiplUpgrade Kit)
CALL FOR OUOTE ON OUANTITY CHIP PURCHASES

Advertnd cath prices subject 1o changs without notics
18M 13 a regutered tiademart of Inlevnanonal Bussness Machoes
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LETTER QUALITY

NEC SPINWRITERS 2050 15505 220 Best Price!

DIABLO 620,630 530 tcs. , Best Price!
C-ITOH St iss oo -$1055/%1455

SPRINT 11 30 PLUS

QUME sehmt 1rssews - .- - . Best Price!
BROTHER HR15 & HR25. . 3449/CALL!

monitors

PGS-MAX 12 vnciison . ... Best Price:
PGS SR-12 iwianrarcct*  Best Price!
PGS-HX 12 hres 690 0oneca. - . .. . - . Best Price!
QUADCHROME..c.: ece .. Best Price!
AMDEK Color 1+ .. ... ........... 5399

AMDEK Color |me.- ..... Best Price!
AMDEK 300A/300G.,.......3149/*139

AMDEK 310A i vimtee ... 3185

graphic cards

HERCULESSoviorie™sa ..o 5359
PLANTRONICS Color +wntsmmssc .. CALL!
Graphics Master cim s o . LOW Price!
QUADCOLOR 1 & lI................ CALL!
Paradise Syssiimme ™. ... 379
STB fa besesposemcia rentareomciicw - - - « - - - . GALL!

132 Col in Mona WiGraphics 720n 1 350y
Calor Graphies 10 640h » 400ve0pt. Par. Port. . . .

Multigraph
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floppy disk drives

TANOON TM 100-2 3209
% HT. DISK DRIVES s 3789
hard disks

FULLY iBM PC
COMPATIBLE

SOUTH'S LARGEST SUPPLY*DEALER INQUIRIES INVITED . .

Peachtree P-10 o

Peripherals nerna o Extarat estltio
SYSGEN 5.5 Sretring & camanog mon atssmass - . . GALL!
TECMAR 30185555 win s meg oot < - - - . - CALL!
IOMEGA Eiroame™ 5ol o bosie oo - - - .CALL!

DAVONG 10 MEGJF (%20 %™ 31585
SYSGEN IMAGE & v CALL!

For Your IBM XT

multifunction boards

AST SixPak s sibroee o i . Best Price!

Ram Disk® Spooker Opt Game P1
AST MegaPlus wios e - .. Best Price!
... Best Price!

Wilg1. Game Pt

AST 1/ Plus oy sm s & tomer .

QUADBOARD wew versinse 30ex - . ... 3279/569
TECMAR CAPTAINsssgo . ... ... ... 5269
SEATTLE RAM + 3 5%t ... 3199
TALL TREESI?KJRAM W Okive . « ¢« o o o v v e ve o '6“9
PROFIT Systems snru s ... 5299/%680

BABY BLUE Il shrisimen srves. . Best Price!

Best Price!
. Best Price!

SANDSTAR
Floppy & Hoid Oisk Controller Cards .

MAYNARD
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He also points out that CP/M was
designed to work with a Teletype
(TTY), a device that couldn’t transfer
information with any speed at all.
Now we have hardware that can store
a lot of information and tell it to us
quickly; why are we stuck with oper-
ating systems based on obsolete tech-
nology?

He also sees the future belonging
to multitasking—and to integrated
software, huge software projects that
tie together spreadsheets, databases,
word processors, accounting sys-
tems, calendars and all the other
tasks we now ask computers to do
one at a time. In Coleman’s view,
future operating systems will do
much of the work for the program-
mer. That means they’ll be big, a full
megabyte and more—which in turn
means that the micro will have to
work fast to make use of all that code.

Huge software projects are beyond
human capability. Adding more
people to the job eventually brings a
point of not merely diminishing, but
negative return; adding another per-
son to the job requires enough man-

agement and training that the ex-
panded team produces less than it
did before the new people were put
on the job. Since we will need huge
integrated software packages, the
only answer is modular software—
which is what both Modula-2 and
Ada were designed to accomplish.

Coleman’s only comment about
Ada was that it was designed by a
committee. Modula-2, on the other
hand, was guided by a single (and
brilliant) mind. It can, perhaps, serve
as a software bus, with new software
making use of previous modules—
but only if there’s some kind of stan-
dardization of the Modula-2 library.

At the founding meeting held in
Zurich last March of the Modula-2
Users Association, all the major U.S.
and European Modula-2 publishers
agreed to work together in standard-
izing the Modula-2 library. Niklaus
Wirth, Modula-2’s inventor, pro-
nounced himself very pleased with
the meeting.

One thing Coleman is certain of:
the future doesn't belong to obscur-
antists, but to people who can design

systems—hardware and software—
accessible to a lot of people. “It has
to be simple, like a doorknob,” he's
fond of saying.

His picture of the future has many
of the elements that Larry Niven and
I put into the society of The Mote in
God's Eye. In our novel, everyone car-
ries a pocket computer, which is used
by asking questions in ordinary
English. (Well, in our novel it’s
Anglic, since we set this rather far
into the future.) The pocket com-
puters are tied into enormous data-
bases; anyone can get the answer to
almost any question simply by
asking.

In my speech at NCC last year, I
said that by the turn of the century,
anyone in Western civilization who
seriously wants to will be able to get
the answer to any question whose
answer is either known or calculable.
I see no reason to change that predic-
tion. Neither does Rod Coleman.

So What's Coming?
If you take what Coleman and
Godbout say and cancel out their dis-
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agreements, you still get a compre-
hensive picture of the new super-
micro. It will have a bit-mapped
screen and be able to do high-reso-
lution graphics. There will be a good
programming language integrated
into the operating system, which will
be enormous, Unix-sized even if it’s
not Unix. The machines will be fast.
They'll have several megabytes of
memory. They'll do coprocessing,
which is to say they’ll do several
things at once. They'll have access to
really large data storage, probably
hard disks with 100 megabytes.
They’ll be able to talk to other
machines and do it transparently so
the user doesn'’t really have to know
the difference between accessing his
own hard disk and accessing one on
the other side of the continent.

The operating system will be large-
ly menu driven, and comprehensible
to ordinary people. Both Godbout
and Coleman have plenty of contacts
within the software-development
community; Bill Godbout often talks
with Digital Research’s Gary Kildall,
while Rod Coleman's people work
closely with Softech, Volition, and
the Modula Research Institute. Com-
pupro and Sage are in a position to
have major influence over software
development.

However, their interests differ.
Coleman worries about software de-
velopment a lot more than Bill God-
bout does. Although Compupro is a
much larger company than Sage,
Sage has more software people and
works harder at integrating outside
software into its bundle. Compupro
tends to have software development
done through outside consultants.

Both companies work at the fron-
tiers of microcomputer develop-
ment—and despite their different ap-
proaches, both seem to be headed
toward the same place, the world of
Supermicros.

To Unix or Not to Unix?

On Mondays and Wednesdays I'm
sure Unix is the wave of the future.
After all, IBM says Unix. AT&T says
Unix. Digital Research is moving in
the general direction of Unix and also
getting closer to IT&T. There are in-
dications that Microsoft is getting
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NEVADA SOFTWARE

FOR CP/M. TOP QUALITY, BOTTOM PRICE.

Nevada makes it easy and economical to get the software you want and need. Need a better BASIC? We've got it. Is BASIC
not solving your business or engineering problems? Nevada COBOL or FORTRAN will. The media praises Nevada, and
it's priced right: just $39.95-about 1/10 what comparable quality costs. For about half the price of one competitive pack-
age, you can own the entire Nevada Software library! So don't wait; order one or two or all of our bargains—today.

o

Finally, a better BASIC. This straight-
forward language lets beginners write
¥a0®  useful programs without limiting them to

q°6\°o'°\°e simple programs. New Nevada BASIC's

_e° °\e° interpreter has Prof. Starkweather’s great

Rl 57 built-in full-screen text editor. You can define
o, ) single- and multi-line functions. Plus there are

full-matrix operations, Random Access and Sequen-

€' tial files, program execution with a simple command,
BCD Math—no round-off errors. With Nevada BASIC, micros can
run like minis costing thousands more.

o Whether you do business computing or
learn computing for business, COBOL is
the language; more business application
o software is in COBOL than in all other
& o languages combined. Based on ANS|-74
&%« standards, Nevada COBOL offers many
e\\e""o\) advanced features: Random Access
o" €9 and Sequential files, debugging capa-

bility, COPY statement, character string,
16 bit binary and decimal data types. Colleges use
the fine documentation as classroom texts. It's field-
proven by 10,000+ worldwide business, government
and education users. Join them.

COBOL Application Package—Book .

Superior user documentation that saves even

experienced programmers many hours.
&

N
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“If you want to

‘90 is the perfect FORTRAN. Based on
<°" ANSI-66 standards (FORTRAN V), its
advanced features include |F. THEN...ELSE
constructs, COPY statement, CHAINing with
COMMON, TRACE style debugging, and 150 verbal
error messages. And you can intermix in-line
FORTRAN and Assembly L.anguage statements for
special micro needs. Requires 48K RAM, If you're
shopping for FORTRAN, look no further.

LLE COMPUITIG

o

Perfect for training, testing, virtually all
. Pprogrammed instruction, and word puzzles.
«\"’“& It's the ideal companion language for BASIC,

¢ COBOL, and FORTRAN application packages,
s\'b\Q s0%  because it so quickly solves training and
A &% documentation problems. Nevada PILOT meets all
o <©  PILOT-73 standards and has many new features includ-

ing a built-in full-screen text editor. Prof. Starkweather's

agﬁ

documentation is exceptional;
the manual comes with 10
free programs. See 2
MICROCOMPUTING
review, January
1983, and you'll

be convinced.

"A well-thought-out
product with excel-
lent documentation
% and an astoundingly
&«‘?& low price.” MICRO-
gq.o’ A% ‘COMPUTING, May 1983.
e’ ot Now, high-quality text editing
6\"%0‘ for micros. A character-oriented
full-screen display editor, Nevada
EDIT is great for program editing as it's specifically
designed to create COBOL, BASIC, and FORTRAN
programs. Simple to-configure, you
customize tab stops, default file
type, keyboard layout, and
CRT by menu selection.
Nevada EDIT may pay

off better than *
o~

any software
purchase
you've

made.
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one FORTRAN, A
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o e@" to buy” ACCESS, R y

o ! ? back guaran-
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G with the sealed diskette(s)
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Heath/Zenith is a trademark of Heath Corp. IBM is a trademark of inferna-

lional Business Machines, Corp. Nevada BASIC, Nevada COBOL. Nevada

FORTRAN, Nevada PILOT, Nevada EDIT, and Elis Computing are trade-

marks of Ellis Compuling, Inc. © 1983 Ellis Compuling. inc.

Send to
Send der 1 ackages (@ $39.95 each Total

ELLIS COMPUTING, INC. AR ST ot !

3917 Noriega Street COBOL Application package (« $3.95 each Total i

San Francusco, CA 94122 Phone 415/753-0186 Caliornia residents add 612% Sales Tax Sales Tax :
b . O North A dd $6 per for P

. Please send me: Software Packages utside a p Shippin
P BASIC 1 COBOL [ FORTRAN 1 PILOT (1 EDIT i e arenn o s S et PP I
J Disk Format - - TOTAL 1
§ [ 8 SSSD (Standard CP/M IBM 3740) (1 Micropolis Mod If (Vector Graphic) Check enclosed [ Mastercard [ VISA A '
§ 5% Diskette for: NEC PC 8001 ) Card # Exp. Date 1
Access Northstar Double Density :
] Apple CP/M Northstar Single Density Signature 1
] DEC VT 180 1 Osborne (Single Density Disk) Ship to: Name 1
[] Epson QX-10 Sanyo ’ ]
§ [ Heath Hard Sector (Z-89) 1 Superbrain DD, DOS 3.X (512 byte sec)  gyreet 1
7 Heath Soft Sector (Z-90) [ Televideo ) )

] IBM-PC (Baby blue or big blue card) ! TRS-80 Model | {(Relocated to 4200 hex) City/State/Zip [ ]
1 Kaypro Double Density Xerox 820 (Single Density) The CP'M Operaling sysiem. an 8080, 8085, or 2-80 micropracessor. and 32K RAM [}

are required Nole: Double Densily drives can read Single Densily diskettes

L------------------------------------------------‘
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Less
for Your
Money

If you do word processing on
your personal computer, you
probably know that there are
many programs for sale to help
you with your spelling. But the
biggest spelling error you’ll ever
make is paying too much for your
spelling correction software. The
Random House ProofReader

ives you less for your money —
ess trouble, that is, and fewer
spelling errors. The Random
House ProofReader is based on
the world famous Random House
Dictionary. It contains up to
80,000 words, depending on
your disk capacity. You can add
new words with the touch of a
key. It shows you the error and
the sentence it’s in. It instantly
suggests corrections. It even re-
checks your corrections. And it
costs half as much as other
programs with far less power. The
Random House ProofReader is
compatible with all CP/M 2.2%,
MS-DOS® and IBM Personal
Computer® systems.

House
Proof Reader
$S0

For orders or information, see your local
dealer or call 505-281-3371. Master card
and VISA accepted. Or write Wang
Electronic Publishing, One Industrial Ave.,
Lowell, MA 01851. Please enclose $50 and
specify your computer model, disk size

and memory.

Random House and the House design are registered
trademarks of Random House, Inc. CP/M is a regis-
tered trademark of Digital Research, Inc. IBM and IBM
Personal Computer are registered trademarks of
International Business Machines, Inc. MS-DOS is a
registered trademark of Microsoft, Inc.
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heavily into the Unix game. Thus, the
Intel chip family seems headed
toward Unix.

Meanwhile, a good part of the
68000 chip community (with the not-
able exception of Sage’s Rod Cole-
man) believes in Unix and thinks the
68000 has a better architecture for do-
ing Unix-like things than the 8086
family does. It's even possible that
Unix will bring about some con-
vergence of software written for the
8086 and 68000 series; at least the
source codes in higher-level lan-
guages ought to be transportable. It's
vital to the micro community that we
have as large a software market base
as possible, so Unix may be a real
boon to us all by allowing software
developed on one kind of system to
tap another kind of system’s market,
thus encouraging investment in
really elegant programs. By Wednes-
day evening I can convince myself
that Unix is a friend to all.

On Tuesdays and Thursdays I'm
certain Unix is dead. It's enormous;
Unix for the IBM PC comes on 15
floppy disks. You must have a hard
disk before Unix even begins to make
sense.

Unix is slow. It's designed for a
multiuser situation, which violates
the first principle of the micro world:
One User, One Computer. I fervent-
ly believe in that principle, and thus
I'm much more partial to communi-
cations and networking than to
multiuser concepts.

Unix is incomprehensible. It tells
you almost nothing and lets you
guess what you did wrong. It can be
modified, but I haven't yet seen one
of those “easily constructed” user-
friendly Unix shells that will be out
Real Soon Now. By Thursday night
I can convince myself that Unix is an
enemy of the micro revolution.

The rest of the week I refuse to
think about it.

USuUS

If we ever do develop truly
modular software, some of the credit
should go to outfits like USUS, the
UCSD Pascal Users Society. USUS
membership costs $25 a year, and if
you've any interest at all in the future
of modular languages, you should

www americanradiohistorv. com

join if only to support the outfit.

At the Sage Faire, a number of
USUS committees met continually.
There was some nattering about
'USUS business, but most of the dis-
cussion was about standards. Since
representatives of Apple and Softech,
the two largest vendors of Pascal p-
code, were present throughout the
three days of meetings, there was at
least a chance of accomplishing
something useful.

A typical problem considered at
the USUS meetings was version con-
trol for separate compilation.

Separate compilation means that
you write and compile your program
in little chunks that never have to be
recompiled. It saves a lot of time and
work.
e e s}

If we ever develop
truly modular
software, some of the
credit should go to
outfits like USUS.

e —————————————————EE————
Pascal was never designed for sep-
arate compilation. Indeed, it wasn't
originally designed to be compiled at
all; it was intended as a teaching lan-
guage. After Pascal caught on as a
production language, some compiler
writers added a kind of separate com-
pilation capability to the language.

Alas, that has its drawbacks. In
particular, the “modular” capability
additions to Pascal have no provision
for version control. This means that
you can play holy hell with programs
if you make certain kinds of changes
and someone else comes along and
writes procedures that depend on
your not having made your changes.
It happens more often than you
think.

There was a lengthy USUS discus-
sion on how to modify UCSD Pascal
to give it version control. Modula-2
has rigid version controls, and Pascal
needs them. Implementation would
be simple. There are at least a dozen
ways to do it—which, of course, is the
problem. When I left there'd been no
resolution, but theyre trying, and
that can benefit us all.

You can reach USUS at POB 1148,
La Jolla, CA 92038, and you ought to.

Text continued on page 82
Circle 223 on inquiry card. =
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Get the most from your IBM* PC or XT computer system with Key Tronic's
new KB 5151 low-profile, plug compatible keyboard . . . and get the “SHIFT"
and “RETURN" keys in their proper place.

The KB 5151 offers separate cursor keys, top-row function keys with
removable template, and a handy pencil and book holder ridge.

The KB 5151 features familiar typewriter key placement, Key Tronic’s
;eliagle.ksolid-state switch technology, LED status indicators and positive tactile
eedback.

If you're purchasing a new IBM* PC, you can get it without their keyboard,
and buy a Key Tronic Deluxe KB 5151 to enhance your system.

Suggested Retail Price: $255.00.

For the retailer closest to you or information on Model KB 5151, call Toll
Free 1-800-262-6006, (7 am - 3 pm Pacific Time). Warranty information may be
obtained by writing to the address below.

* SPOKANE, WA 99214
(7 am - 3 pm Pacific Tim
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. And recently they wrote, “In scarcely a year,

8 the Lotus Development Corporation has

‘ = done for the world of personal computer

® software what International Business

. Machines has done for personal computers:

— it has created a product so wildly successful

that scores of other companies are

scrambling to imitate or improve on it.”

Software News said, “1-2-3 has more

capabilities than any other program in
its class”

A “It is the one product that without

'3 No. % doubt has single-handedly changed

"5.3.NO- 11 the face and direction of the personal-

.3.NO- " computer-software industry,” was the
11 way Info- World put it.
3.No- % Softalk simply wrote, “Lotus’s

4. 1-2-3is so dominant, it doesn’t
. Noi, seem as though there’s room for
03 other software.” And in 1983,

ware, there’s on

one number oné . wWeek © r Lotus .3 No. 1 9.
1-2-3™ from Lotd 12. v\\{\le ok of M-‘ay 1983 Totus 1.2-23-3 No. - 1-2-3 from Lotus was ggod
Anditsb 3. W8 ok of M3 2 4983 Lotus 125 'No. . enough to be named a “Product
o 14, We  of Ma¥ e 1983 otus 122 "No of the Year” by both Fortune and

A
[ Info-World.

that way almost <73
. 1983- 19 s - A. :
17, Week O¢ may 29 1gq3, LotVE ¢ 123 NoA. It’s the difference

from day one. Since
January of 1983,

: . 5 Lo o :
1-2-3 has consistently 18, Wee of June % 4083 100 c1-23: "0 1. between getting b
been at the top of the , -Vw::k of Jun: 119, 1933'3L€°tus 1'23'3N2_ 1. and Cttl%l ah%a
software best sellers lists? * proek “;‘Sne 26, 19: Lotus 1'12_'2,'3, No. - & 8 :
~ And it’s the best sell- "Jf July 3: 191898'3' Lotus 1.2-3. No- 1:| f What)can 1-2-3 do
ing PC software in the KO july 10: 983. Lotus 1573, No. | oryous
world, for one very ood : WQEK 0 § ju( 17, 11983' Lotus 1_2_3' No. 1‘ What it’s already done
reason. It’s the very best : V‘X’eeekk%f .|ur 23:' 1983. L°::s 1,2.3.3N‘|"‘0 1. fo; ll))éndreds (O;f thousands
e 11903 L0 .2-3.No: of PC users. Give you a
S , Week offj % 7, 1989333. Lotus 11223 No. 1{ proven business S();frware
The PC software , week O s g 14, g3 Lot (53 NO- & hat can dramaticall
that simply d  Vieekof A, 985 Cows 275 Nout, et can dramaccally
at sim oes ' 0 » 1983: s 122 4o. 1. increase productivi
more f()ll-) y)(])u. ‘ \xe:e of Asue%%_sa, 1983';?3:«15 1 12233 .Nr?o. 1 4 for you gnd everyol;lye in
1-2-3 gives you the most , week off sept: i, 11983- Lotuss 1-2-3. N°1‘ ' yourcompany.
powerqupro uctivity software 433, Weekk%f Sept: 128._-; 1983 Lotsu 1-2-3-No- ¢ After all, when it
available today. An analytical tool \34. Weeek of SePt'2 1983 Lott‘:,us 1-2-3. N%'o 1. cfo mes to looking out
that combines spreadsheet, graph- 35 ‘week of 0‘:{ g, 1983: LoLotus 1’2‘33' No. 1 Of r}‘]umbel‘; one, going
ics and information management  Week of O 4. 16, 19333' Lotus 1'2‘3‘ No. 1. Withnumberone is
into one incredibly fast, easy-to- . ‘week of ooct 23,198 3. Lotus 1'23 No.1.,  theonly waytogo.
use package. Y \,\(eekk();f oct. 30'1199883 Lotus 15’%'2:3, No. 1i g }o3f1fnd Olll,t \;vhat
ith 1-2- ' .2 Lotus 1 . -2-3 from Lotus
~ With 1-2-3, you can analyze, 'weekof NoV- 61.3 1983. Ottus 123 P:l%‘ B . do for vou st
interpret and report information in , WeeK " Nov. 12 ‘igg3, LOV L 4.9.3, NO- o you )
seconds with just the touch of a key. 42. weekk of Nov- 2207' 1983. Lot:: 1-2-3- N°o B Visit your local
And because it’s all one program, | 43. Weeeek of Nov: % 1983. Lot tus 1-2:3; 'fvo 1, comptfter SUptCs
you not only work faster and smoother, |44. V\leek of Deecc' 11, 19833' Lfotus 12233 No. 1: o3r 4‘:33_15‘1'1308;1
you work PG y 6. wee"‘(‘(’:f%ec. 18‘3 1?9835' Lotus1-12"3' No- 1i Massachusetts
But don’t just take our \41. Weeakof DeC- {1084, LG43, N0y cal 617-
word for it. 18 Weekof 0 6, 1988, omus 120 No. 1. 492-7870.)

Take the word of the experts.
The New York Times heralded 1-2-3 as \

“the wave of the future in business software.” \'53, We€ I l

1-2-3 and Lotus are trademarks of Lotus Development Corporation. 5 o u.s

*Based on Softsel, Softalk Best Selling Software Eists. 1983. The hardest Worklng SOftwal'e inthe World.
80  BYTE May 1984 Circle 241 on inquiry card.
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1-2-3
from Lotus.

Maybe the best
ay tolook
out for number

oneis to

go with
numb er one.
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Text continued from page 78:
Borland Turbo

I have nearly a dozen letters from
satisfied users of Borland’s Turbo
Pascal—and not one complaint. [ also
know three people who bought
Turbo by mail and received it much
sooner than they thought they had
any right to expect; the evidence is
that Borland really does ship on the
same day it gets the order.

Our own experiences have also
been positive. Borland’s Pascal cer-
tainly rivals Digital Research’s Pascal
MT+ in speed, compactness of code,
and ease of use—and it sure costs a

lot less. It's almost certainly better
than IBM's Pascal for the PC.

It's also the only Pascal, including
IBM's, that runs on the PCjr—and its
built-in editor is nearly as powerful
as IBM’s Homeword.

Recommended.

Games ...

I always look forward to Avalon Hill
computer games, largely because I've
liked its board games for so many
years. I'm also particularly interested
in classical war games (I've got sev-
eral banda of super-heavy cataphract

What do you get when you cross
1200 baud, free on-line time,
and extra features at a price Hayes

can’t match?

Data Rate?

The MultiModem
gives you a choice—
either 1200 or 300 bits
per second. So you can
go on-line with the
information utilities.
Check out bulletin
boards. Dial into corpo-
rate mainframes. Swap
files with friends.

On-Line Time?

With the Multi-
Modem you get
CompuServe's
DemoPak, a free two-
hour demonstration of
their service, and up to
seven more free hours
if you subscribe. You
also get a $50 credit
towards NewsNet's
business newsletter
service.

Features & Price?
Of course, the
MultiModem gives you
automatic dial, answer,
and disconnect. Gives

you the Hayes-
compatibility you need
to support popular
communications soft-
ware programs like
Crosstalk, Data Cap-
ture, our own MuitiCom
PC, and dozens of
others. Gives you a
two-year warranty,
tops in the industry.

Trademarks —MultiModem. Mul:Com
PC Mult-Tech Systems. inc

an H & R Block company— NewsNet

NewsNel, Inc — Crosstaik Microstul.

inc —Data Capiure Southeastem Solt-
Hayes

puter Products. inc

MultiModem.

But Better?

Yes. The Multi-
Modem gives you fea-
tures the Hayes
Smartmodem 1200™
can't match. Features
like dial-tone and busy-
signal detection for
more accurate dialing
and redialing. Like a
battery-backed mem-
ory for six phone num-
bers. All at a retail price
of just $549—com-
pared to $699 for the
Smartmodem.

What do you get?
The new MultiModem,
from Multi-Tech Sys-
tems. Isn't this the
answer you've been
looking for?

For the name of
your local distributor,
write Multi-Tech Sys-
tems, Inc., 82 Second
Avenue S.E., New
Brighton, MN 55112.
Or call us at

B _' —_— _;;.rr mry |
R
(612) 631-3550.

.
Multi |
Systems

The right answer every time.

Circle 283 on inquiry card.
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miniatures). Thus, I was eager to get
Avalon Hill's Legionnaire.

We received it with two other
games; one would not work with
Rana drives and Avalon Hill's copy-
protection system. However, A-H will
honor its lifetime disk guarantee, so
if you get a game that won't work on
your system, write the company. It
will make the game work or give you
your money back.

Another, Parthian Kings, has been
really popular with the boys. It ap-
pears to be a form of chess, with
“"Hammurabi” economics, combat,
and magic thrown in. I haven't had
time to play it, but I note that the
boys have spent a good bit of time
playing, both against each other and
against the machine. I expect I'll like
it; I know they do.

Legionnaire gets mixed reviews. I
hated it. It appears to be a game of
strategy, but it takes place in real
time, which in practice means that it's
an arcade game masquerading as a
game of strategy. You're supposed to
give orders to your various Roman
combat units, in much the same way
that you might issue written orders
to units in a miniatures game. It takes
time for the units to get the orders,
and meanwhile something may have
happened to make the orders
obsolete.

A miniatures game has rules con-
cerning just how you might be able
to cancel inappropriate orders and
send in new ones and how much ini-
tiative the units are allowed to take.
In Legionnaire, you have to move the
cursor to the unit using a terrible con-
trol system if you have the Apple ver-
sion; there’s an Atari version that’s
said to use the joystick, which might
not be quite so bad. Once you have
the cursor over the unit, it no longer
carries out orders, but you can cancel
old ones and give new ones. About
the time you do that, something has
happened on the other side of the
board, and you must race the cursor
over there, at which point another
unit is in trouble, and so forth.
There’s no time for strategy and not
much time for tactical decisions.

I suppose this is intended to pro-
duce some kind of realistic “fog of
war” effect, but it doesn’t, because it
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happens too darned fast. In the real
world it takes minutes, not seconds,
for a legion to turn and march. If you
were to try to match actual real time,
the game would take too long; but
speeding it up the way the company
has doesn’t work either. Alas, there’s
no provision for changing the time-
scale factor.

In addition, for reasons I don't
understand, all the action takes place
on a very small part of the screen.
You see only a portion of the screen
and have to scroll the map up and
down and sideways in order to see

the entire playing area.

The graphics are lousy, too. All the
units look alike; the only way you can
figure out which ones are which is to
put the cursor over one, at which
point the unit is “frozen” in move-
ment and combat, but you can read
its designation and strength until you
take the cursor away.

Legionnaire has neither history nor
realism nor playability to recommend
it. Oddly enough, though, Phillip,
who wants to be a navy jet pilot and
has the family record for arcade game
scores, likes it, largely because of its
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Compupro Hard Disk
CP/M-8/16 and BIOS
Compupro

3506 Breakwater Court
Hayward, CA 94545
(415) 786-0909

CP/M Utilities
Workman and Associates
112 Marion Ave.
Pasadena, CA 91106
(818) 796-4401

CP/M-86

Digital Research

POB 579

Pacific Grove, CA 93950
(408) 649-3896
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Avalon Hill Game Corporation
4517 Harford Rd.

Baltimore, MD 21214

(301) 254-5300

Modula-2 Operating System
Modula Research Institute

950 North University Ave.
Provo, UT 84604

(801) 3757402

Sage 11

Sage IV

Sage Computer
4905 Energy Way
Reno, NV 89502
(702) 322-6868

Turbo Pascal
Borland International
4807 Scotts Valley Dr.
Scotts Valley, CA 95066
(408) 438-8400

8087 Math Board

James Hudson Associates
POB 2957 ,
Santa Clara, CA 95055-2957
(408) 554-1316

$5495
$250

$32.50

$250

$35 cassette, $40 disk
$25

$40
$2.50 handling

$3900
$7300

$49.95

without memory $595
just memory $595
with memory $995

defects: it's really difficult to win,
because not only must you be a good
arcade game player, but also a good
strategist. I notice, though, that he’s
taken to Parthian Kings again, and
Legionnaire sits in its box.

Hide That BYTE

I have written a long piece of ad-
vice for minicomputer establishment
managers who want to get along with
micros. Alas, there’s no room this
month, but it’s at the top of my notes.

However, I can't resist telling this
story.

It seems that the manager of the
electronic data processing (EDP)
shop of a Fortune 500 company de-
cided to buy a bunch of micros.
(Smart move; micros can do things
that minicomputers can’t, not be-
cause the micro is more powerful,
but because there’s better software
due to the larger micro customer
base.) He made his choice and put in
an order for about a hundred
machines.

Naturally the supplier asked why
he'd chosen its product.

“Read about it. Guy named
Pournelle, writes in one of the com-
puter magazines.”

“Oh, you read it in BYTE”

There was a stunned silence from
the EDP man. Then he said, “Uh,
look, uh, no, I didn't see it there—"’

It turns out there’s considerable
prejudice against BYTE in certain
circles. This chap was supposed to be
reading Datamation or some other
“professional computer” magazine,
not BYTE for corn’s sake ...

I expect there’s a moral to that story,
but I'll leave it as an exercise for the
reader.®

Jerry Pournelle is a former aerospace engineer and
current science-fiction writer who loves to play with
computers.

Jerry Pournelle welcomes readers’ com-
ments and opinions. Send a self-addressed,
stamped envelope to Jerry Pournelle, c/o
BYTE Publications, POB 372, Hancock,
NH 03449. Please put your address on the
letter as well as on the envelope. Due to
the high volume of letters, Jerry cannot
guarantee a personal reply.
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S SHARP INTRODUCES

With Sharp’s PC-5000 you can take your entire office with
.you, wherever you go. Do word processing on the train, order
entry from a customer’ office or spread sheet analysis in your
hotel room. It goes anywhere.

It’s small. oy

It weighs under 10 Ibs¥* and fits in a standard briefcase.

It prints. Quietly, with an optional correspondence-
quality printer.

It comes with software. Word processing and
communications. Also available are spread sheeting,
executive planning and scheduling.

It remembers over 80 (128K) typewritten pages. / 4§
And can be expanded to handle over 500 (896K). / 44
It’s compatible with a wide array of /

16-bit IBM® software.

It communicates with'other computers
and databases.

It’s AC/DC with rechargeable 6-hour

batteries.

It all means travel time and
commuter time no longer have to
be downtimes.

For more information
call toll-free now
1-800-BE SHARP
or send in the
coupon.
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Sharp Electronics Corp., 1909 E. Cornell, Peoria, IL 61614

[ Please send me more information about Sharp’s PC-5000.

O Please set up a demonstration.

Name. = . Titke.

Company_

Street_ City

S e — Zip

Phonel  J}

Dept. 5-B-5-7-4

*Without optional printer and modem. A
IBM" is a registered trademark of International Business Machines Corporation.

Sharp Electronics Corp., Paramus, NJ 07652
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Epson.

For those who need t,

simplicity.

One computer.

Two points of view.

The Epson QX-10 personal computer.

To many, the Epson represents the
ultimate in simplicity.

Just press a single key for the func-
tion you require: word processing,
scheduling, business graphics, address
book or file management. One key-
stroke produces your program. There
are no rigamaroles to remember. No
disks to change.

The result: you start to work
immediately. And you start being pro-
ductive, immediately. With step-by-
step prompts. In plain English, not
computerese.

Simplicity itselt.

Orisit?

The plain fact is that the ease of
operation the Epson offers today is
accomplished with a degree of tech-
nological sophistication most other
computers can only promise for tomoi-
row — specifically, fully integrated
software, operating in an interactive
environment.

The few other computers offering
such “simplicity” cost $5,000 to $15,000
more. And most other computers can't
offer it at any price. Which makes
one wonder exactly what they do ofter,
in terms of either simplicity, or
performance.

HOW MUCH CAN YOU DO
ON THE EPSON? HOW MUCH
ARE YOU READY TO DO?

The Epson’s ease of operation
may spoil vou, but it certainly won't
limit you.

Case in point: every Epson comes
complete with an integrated soft-
ware system — Valdocs® —to effortlessly
provide the basic functions for which
most people buy computers. The
Epson also comes with CP/M®-80 2.2,
s0 vou can choose from the hundreds
of programs in the CP/M library. And
only Epson offers an exciting new
collection of seven best-selling pro-
grams now specially enhanced to give
vou every powerful feature, plus Epson
one-button simplicity Included are
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dBase II® Fridayl™ Microplan®
Graphplan™ WordStar® SpellStar®
and MailMerge® And the Epson also
allows you to add MS™-DOS com-
patibility, so you have access to best-
sellers like Lotus® 1-2-3®

Best of all, you will run the soft-
ware of your choice on the computer
of choice. The high-performance
Epson. With 256K RAM. 128K dedi-
cated video memory. The
breathtakingly sensible

HASCI™ keyboard. i —
Dual 380K double A=
density disk

drives.

Graphics
capabilities unequalled in
its price range. A high resolution monitor,
640 by 400 pixels, for clarity few com-
puters in any price range can offer. Plus,
an RS-232C interface, a parallel printer
interface, and internal space for up to
five peripheral cards so you can expand
your Epson as your needs require.
One further point: all these features,
and uite a few more, are included
in the Epson’s $2,995 price. Some com-
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Epson.

For those who can handle i,
performance.

puter companies ask you to pay extra
for features like these. Most can not offer
them at any price.

That, too, is performance. The kind
of performance that can make choosing a
personal computer very simple, indeed.

EPSON QUALITY. OR, WHY

WONDER WHAT TERRIBLE

KLUDGES LURK IN WHICH
SLEEK BOXES.

It vou know computers, you
know Epson.
Epson
printers set
the industry
standard
tor quality,
reliability
and value.
Rest assured,

the same
can be said
for the Epson
personal
computer.

The satisty-
ing silence of
the slim, Epson-

designed disk-

drives is one way
for vou to judge or,
for an inside-out

excerpt from a review
by Jim Hanson in the
April, 1983 issue of
Microcomputing*
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perspective, here is an

“The Epson QX-10 is soundly designedl
and executed. I looked hard and found
no evidence of kludging or shorting out
anvthing in the name of economy. All
the connectors have gold on them and are
of quality manufacture. The printed
circuit boards are heavy, with soldermarks
on both sides of double-sided boards.
The circuit boards are completely silk-
screened with component labels, and the
layout is as professional and clean as
vou will find anywhere!”

Isn't this what you expect? After all,
it's an Epson.

A WORD TO THE WISE:
GET YOUR HANDS ON
THE EPSON.

Is the Epson a simple, easy-to-use
computer for beginners? Or a sophisticated
high-performance computer tor the
experienced? The answer is “ves”” And
when you think about it, aren’t those two
computers the one you need now.

For technical specifications, and
the complete, 3-part Microcomputing
review, along with the name of
your nearby Epson dealer, call toll-
free (800) 421-5426. California resi-
dents, call (213) 539-9140.

*Excempt reprinted by permission of Microcomputing Magazine.
All rights reserved.

Q¥M, didase 1, Microplan, WordStar, SpetlSag MailMerge. Lotus,
1.2-3 are registered trademarks of Digital Research, Ashton-Tate,
Chang iaths, MicroPro ( 3), and Lotus Development (2). Valdocs,
Graphplan, MS, and HASCI are rademirks of Rising Stan Chang Libs,
Microsoft, and Ristag Siw, respectivelv.

STATE-OF-THE-ART...SIMPLICITY.
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BYTE West Coast

Bulletin Boards in Space

Amateur radio pioneering promises low-cost global communications

The recent explosion of interest in
personal computer communications
using electronic bulletin-board sys-
tems (BBS) has been paralleled by a
rise in interest in data communica-
tions among radio amateurs. Unlike
their earthbound personal computer
counterparts, hams are now raising
the data communications ante both
literally and figuratively.

Amateurs are seeking approval to
be on board a space-shuttle mission
to be launched from Vandenberg Air
Force Base in Southern California
sometime in 1986. If all goes well, the
shuttle will carry an experimental
amateur satellite system called PAC-
SAT (packet radio satellite) into a low-
earth polar orbit. Midway through
the mission, a shuttle astronaut will
push a series of switches ejecting
PACSAT through the open shuttle
payload bay.

PACSAT will be placed into orbit at
the bargain-basement price of $10,000
as part of the National Aeronautics
and Space Administration’s (NASA)
“Get-Away Special” This program
was devised by NASA to interest
organizations that might not other-
wise be able to participate in the
space program. PACSAT will be con-
tained in a 5-cubic-foot package
weighing no more than 200 pounds.

When it reaches orbit, PACSAT will
be the world’s first space-based
multiuser BBS. With several CMOS
(complementary metal-oxide semi-
conductor) Z80-based (NSC800)
microcomputers and 4 megabytes of
RAM (random-access read/write
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John Markoff
BYTE Senior Technical Editor

memory) disk storage on board, PAC-
SAT will herald the arrival of a new
era of global data communications.

PACSAT will allow licensed radio
amateurs anywhere to transmit
packet-switched digital messages at
9600 bps (bits per second) for
delivery within a 12-hour time
period. As the satellite circles the
globe at an altitude of 250 miles, in-
expensive earth-based gateway com-
munications stations will be able to
transmit electronic messages on
several ham-band uplink communi-
cations channels. These messages
will be stored for later retransmission
by PACSAT to other hams around the
world.

The architecture of the PACSAT
communications network looks
much like baseband LANSs (local-area
networks) that use a carrier-sensing,
multiple-access (CSMA) scheme to
share a single wire in an office set-
ting. However, in this case, digital-
data packet communications will
share a part of the RF (radio fre-
quency) spectrum using a set of
packet-switching protocols that are,
in effect, an extension of the X.25
protocols used in commercial packet-
switching computer networks.

To make the PACSAT network more
efficient, the satellite will communi-
cate directly with network nodes
rather than with all amateurs.

“The ultimate goal is for you to be
able to connect your packet-radio
(printed-circuit) board to a local-
network node,” says Harold Price,
NKé6K, an amateur-radio operator
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with a computer-science background
who is serving as PACSAT’s full-time
project manager.

“You could probably build
messages off line,” he adds. “You
could use Wordstar to build your
message and then tell your computer
which amateur to send it to. What
will actually happen is that your com-
puter will connect up to the local net-
work, put that message on there and
say ‘forward this, and the network
itself will take care of routing the
message the best way. If the person
the message is intended for happens
to be local, it will keep it locally until
there is a check-in. Or it will be sent
by satellite if the person is located far-
ther away.”

Price admits, however, that the
amateurs still have several years of
development work before such a
sophisticated network is in place.

Two aspects of the project will be
of great interest to personal computer
users interested in data communica-
tions. First, the PACSAT project will
offer the first truly low cost global-
communications network. PACSAT
will be visible to every portion of the
globe each six hours, meaning that it
will function as an electronic-mail
carrier in the sky, taking data up on
one side of the earth and transmit-
ting it down to another point during
a subsequent orbit.

The Radio Amateur Satellite Cor-
poration (AMSAT) is now designing
PACSAT earth stations that will cost
less than $700. The stations will con-
sist of a simple digital transceiver de-
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Figure 1: PACSAT system architecture.

signed to operate at the 70-centimeter
(435-MHz) and 2-meter (146-MHz)
amateur-radio frequencies, a terminal
node controller (TNC) used to con-
vert an asynchronous data-commu-
nication stream into synchronous
digital packets, and a quarter-wave
ground-plane antenna. These sta-
tions can be connected to virtually
any personal computer.

“The antenna is extremely simple,”
says Price. “In my case, it is simply
two bent coat hangers located in a
high place out of the way of trees and
other objects”

The second aspect is that the work
radio amateurs are doing in satellite
and packet-radio communications
areas may ultimately find application
in earthbound data-communications
networks. Hams have begun im-
plementation of several levels of the
International Organization for Stan-

DOWNLINK CHANNELS

N
oS

dardization’s (ISO) open system in-
terconnection model designed to
standardize communications systems.

PACSAT is a joint project of AMSAT
and Volunteers in Technical
Assistance (VITA), a nonprofit
organization spreading science and
technology to poor countries. In-
quiries have been received in most
scientific areas. VITA will be the sec-
ond PACSAT user, greatly acceler-
ating the speed of communications
between its projects around the
world.

PACSAT will, in fact, have two
separate BBSes, each with a series of
data uplink and downlink channels
that will be able to handle com-
munications with multiple earth sta-
tions. AMSAT and VITA will each
use a separate communication com-
puter, known as a PEP (for PACSAT
experiment processor), on board the
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spacecraft (see figure 1).

Each PEP consists of an applica-
tions processing unit (APU), a chan-
nel control unit (CCU), and 2
megabytes of system RAM, accessed
by a bank-switching scheme, that will
function as an electronic mass-
storage system. A serial connection
exists between the two PEPs to pro-
vide redundancy and to permit AM-
SAT to reconfigure the experiment if
one unit fails.

The APU provides microprocessor-
based control for the PEP. It is based
on an NSC800 (a version of the Z80
microprocessor implemented in low
power consumption CMOS) running
at 4 MHz. This processor controls the
BBS software and handles I/O (in-
put/output) between two CCUs, each
containing the modem hardware re-
quired to move data between the RF
links and APU. Each CCU is also con-
trolled by an N5C800 and supports
two uplink and one downlink com-
munications channels. The CCUs
function independently and each
contains its own programs in 2K
bytes of PROM (programmable read-
only memory) and 2K bytes of RAM.
This is done to keep the communi-
cations channels as separate as possi-
ble and to avoid having large
numbers of data and address lines
being strung throughout the satellite.

“"What we'll have up there is a
multitasking, multiprogrammed
operating system,” notes Price.
“There will be many earth stations
connected to PACSAT simultane-
ously, and PACSAT will have to keep
track of multiple users”

To conserve processing power
aboard PACSAT, ground stations will
be able to request a file directory from
the PEP on board the spacecraft and
then search the directory for files on
earth. Once a file is located, it can be
requested and sent to the ground sta-
tion at the same time new messages
are being uploaded.

The spacecraft itself will be con-
trolled by a microcomputer called the
integrated housekeeping unit (IHU),
which will keep the spacecraft
healthy by handling navigation and
attitude control, monitoring the solar
cells, and collecting telemetry and
sending it to the ground control sta-
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tion. On other amateur satellites, this
function has been performed by a
military-grade RCA 1802 micropro-
cessor using a special Sandia CMOS
radiation hardening process that is
very rare and expensive.

Price notes that the PACSAT
designers will confront special prob-
lems outside the earth’s atmosphere.
Little hard information is available on
how the system will fare in a high-
radiation environment. Low power
consumption semiconductors are
relatively susceptible to radiation-
induced errors. To work around this
problem, instead of using heavy, ex-
pensive shielding systems or less
vulnerable high-power semiconduc-
tors, each PEP will contain software-
based error-checking algorithms that
will protect the contents of the RAM.
Special error-checking hardware cir-
cuitry will protect program and
operating-system software held in a
separate 48K-byte section of memory
in each PEP.

Weight and power constraints are
also forcing PACSAT’s designers to
create an extremely low power con-
sumption hardware architecture for
the spacecraft. The entire PACSAT
spacecraft will run on less than
35 watts of power. On UOSAT B,
launched in March, a smaller exper-
imental communications processor
that served as a prototype for the
PACSAT PEP experiment used 0.75
watt.

“They said they could give us 1
watt,” says Price. “They said that if
we used a watt they would have to
turn us off every once in a while. So
we fought to keep the power real
small so they would leave us on all
the time.” For reference, he points out
that a standard non-CMOS Z80
microprocessor draws 150 milli-
amperes at 2 MHz. This is roughly
equivalent to the power consumption
of an entire PEP on board PACSAT.

The ground-station component of
the PACSAT network is built around
a simple TNC controller created by a
group called Tucson Amateur Packet
Radio (TAPR). The group has de-
signed and made available in kit form
a TNC that has software and hard-
ware architecture organized in ac-
cordance with the ISO layered-
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network communication model. The
TAPR TNC currently implements the
first two layers of the ISO model: the
physical layer and the data-link layer.
The TAPR TNC, which is based on
the 6809 microprocessor, can hold a
total of 48K bytes of RAM and ROM
on the printed-circuit board. It uses
the Western Digital 1933 HDLC (high-
level data-link control) chip (an LSI
[large-scale integration] device that
implements much of the ISO level-two
standard in hardware) and has both
serial and parallel ports. The TAPR
TNC is a second-generation design
that is an outgrowth of an earlier
board built by a group of hams in
Vancouver, British Columbia. (For
more information on the TNC kit,
available for $240, contact Tucson
Amateur Packet Radio, POB 22888,
Tucson, AZ 85734.)

Amateur packet radio is just begin-
ning to come into its own in the
United States. The first digital packet-
radio repeater (called digipeaters by
the Canadians) was established at the
end of 1980 by Dr. Hank Magnuski,
KA6M, a data-communications pro-
fessional and amateur-radio operator
in the San Francisco area. Since that
time, communities of interest have
sprung up around the country as
more radio amateurs begin experi-
menting with radio and personal
computers. Currently, several ama-
teurs are experimenting with packet
radio in California.

Digital repeaters enable amateurs
to send information over a wide
geographic region. Several amateurs
have set up repeater-based CP/M
systems hooked into the network that
function as packet-radio bulletin-
board systems and permit file trans-
fers as well. In this case, according to
Harold Price, no error-checking soft-
ware (such as the Christensen Proto-
col) is used at the personal computer
level because that function is handled
by the TNC.

“When a frame comes in, the TNC
board error-checks it; if it doesn't
pass, then the frame doesn’t get ac-
knowledged,” Price says. “The send-
ing station times out and then re-
sends the packet. For file transfer,
you do not need a higher-level error-
checking protocol like Modem?7 be-
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Circle 2 on inquiry card.

FREE

SHIPPING

WEST OF MISSISSIPPI
EAST — %2 UPS CHARGES

PACSAT isn't the first amateur-radio
satellite to be launched into space. Since
1961, OSCARs (orbiting satellites carrying
amateur radio) have been hitchhiking into
space aboard rocket boosters carrying com-
mercial satellites.

On December 12, 1961, OSCAR 1 was
launched and operated for 18 days. Its com-
munications system was simple. A beacon
continually transmitted the message "Hi"”
in Morse code. The number of “Hi’s”
transmitted within a 10-second interval
was a function of the internal spacecraft
temperature.

Since then, nine other satellites carry-
ing communications and other scientific ex-
periments have been launched by amateurs
based in different countries. One recent
OSCAR included a video camera intended
to beam television pictures of earth back to
amateurs with special television reception
equipment.

Like their commercial counterparts, radio
amateurs also have occasionally been
plagued with errant satellites. OSCAR 4,
launched on December 21, 1965, was the
amateurs’ first failure. It was supposed to
attain a sun-synchronous orbit, but the
third stage failed to ignite, leaving it in a
highly elliptical orbit instead.

In recent years, OSCARs have been the
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1-800-841-2748
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Prices & availalnlity subject to change without notice.
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OSCAR: The Amateur-Radio Satellite Tradition

product of international cooperation among
radio amateurs. AMSAT-OSCAR 8,
launched as a passenger on a LANDSAT
C booster on March 5, 1978, was a joint
project of amateurs in the U.S., Japan, and
West Germany.

In June of 1983, AMSAT-OSCAR 10 was
sent into orbit by the European Space
Agency. It was a combined effort by
volunteers in the U.S., West Germany,
Hungary, Argentina, Japan, Canada, and
New Zealand. This satellite, which is in
an orbit that opens a window of commu-
nications between amateurs in North
America and Europe, is powered by solar
panels that generate 40 watts of power.

The next amateur launch, known as
UOSATB, occurred in March. Designed
as a small prototype of PACSAT, it carried
scientific experiments on radio propagation
and the magnetic and radiation environ-
ment in low-earth orbit. The satellite was
constructed by scientists at the University
of Surrey in England. It carried a "Digital
Communications Experiment” that is a
precursor of the PACSAT system. It will
permit ground stations around the world
to gain experience with an orbiting digital
store-and-forward device. The UOSAT-B
orbiting BBS included 196K bytes of storage
and a single 2400-bps path.

cause the ACK function is taken care
of at a lower level. I just spew data
out. If my system doesn’t get an ac-
knowledgment to the packet, the
system determines that either the
packet didn’t get through or there
must have been a collision. One way
or another, it retransmits the packet
after waiting a random period of time
for the channel to clear again.”
Amateur operators already have
begun experimenting with linking
ground-based packet-radio networks
via satellite. Recently, a data file was
sent from Washington, DC, to Los
Angeles via the OSCAR 10 satellite.
OSCAR 10 (see the "OSCAR: The
Amateur-Radio Satellite Tradition”
text box) is a voice and data repeater
in high-earth orbit. Shortly, Price and
Dr. Tom Clark, W3IW]I, an amateur in
Washington, DC, and president of
AMSAT, plan to see if Clark is able
to log onto a CP/M system in Califor-
nia routing via OSCAR 10 and digi-

wwWwW americanradiohistorv com

tal-repeater stations. Several stations
in North America and a station in
New Zealand already have ex-
changed data files.

To implement level two of the ISO
model on board the TNC, amateur
packet communications utilize a pro-
tocol known as AX.25. This protocol,
agreed on at an AMSAT national
meeting in 1982, is a variant of the
X.25 packet-switching standard.
AX.25 differs from X.25 principally in
the structure and size of its address
field. The AX.25 protocol includes
both source and destination ad-
dresses while X.25 contains only a
single address. This results in opti-
mizing the protocol for “many-to-
many” data communications, which
is characteristic of amateur-radio
digital networks. The selection of the
format of the address under AX.25is
simple. Each amateur’s packet ad-
dress is his or her unique ham call
sign.
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You don’t need a computer
to talk to another computer.

DISPLAY (VP3012D). High
performance, 12" diagonal,

non-glare, green phosphor
screen. T

VIDEO OUTPUT. Selectable 80
or 40 characters x 24 lines
on standard monitor.

RESIDENT MENUS. User-friendly
terminal set-up and

phone directory maintenance. e U ABL I

40 characters x 24 lines
on Ch. 3/Ch. 4 of standard TV set.

DIRECT CONNECT MODEM.
Built-in, 300 baud,

originate/answer/auto answer. MEMORY BACKUP. Minimum

48-hour storage of directory, log-
/) on and other parameters without

lug-in power. No batteries
AUTO DIAL. Tone or pulse dialing "l 7 ?quireg.

of up to 26 stored phone numbers, /
FUNCTION KEYS. User

voice or data base calls.
_/-""/ programmable or

downloadable
from host computer.

AUTO-LOG-ON. Enters information
automatically after auto dialing.

APT VP4801

" The new RCA APT (All Purpose Terminal)
expands your data communications capabilities
for alot less money.

For business, professional and personal data Quite simply, matching features with price,
communications, you'll find more user-friendly fea- there is no other professional quality terminal avail-
tures and greater communications capabilities in able today that can do as much at such low cost.
the RCA APT than in other terminals selling for up APT terminals list for $498, in your choice of full
to three times the price. stroke or membrane keyboard versions. Either style

The new APT terminals are ideally suited to is also available with a display monitor for $697 list.
multi-data base time sharing and dedicated, direct The data display monitor alone, VP3012D, $199 list.
computer-connected applications. They feature For more information—or to order—call 800-
menu-controlled operation and a programmable 722-0094. In Penna., call 717-295-6922. Or write for
“personality” to match specific communications fully descriptive brochure to RCA Data Communica-
requirements for your data bases. tions Products, New Holland Avenue, Lancaster, PA

A single keypress can dial a stored number, 17604. OEM and dealer pricing available. The new
send the log-on sequence on the host computer, RCA APT. Expansive. Not expensive.

and return terminal control to the user. Password
protection prevents unauthorized access to desig-
nated numbers. APT can also be used as an auto-

dialer for voice communications. APT VP3801.

Flexible membrane
keyboard version
designed for travel

and hostile
environments.

OTHER FEATURES

RS232C port for direct computer connections at data rates
to 9600 baud, or for connecting high speed modems and
other accessories. Parallel printer port for hard copy.
Numeric keypad, can dial phone numbers not in terminal
directory. Built-in speaker with adjustable volume control for
audio monitoring of phone line. Smooth scroll display. Auto-
matic screen blanking to reduce possibility of burn. Brief-
case size: 17" x 7" x 2''. Weight: under 4 Ibs.

Circle 334 on inquiry card. BYTE May 1984 93
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Graphics for
Zenith Terminals

PN,

Graphics Plus

e

L

L i
1

The GRAPHICS-PLUS
enhancement board installs
easlly into your Zenith 219
terminal to give you powerful
graphics capability as well as
expanded user features. For a
small investment, your Z19 now
rivals the horsepower of very
expensive terminals.

You get Tektronix 4010
compatibility to run industry
standard graphics software. In
the text mode, you get DEC
VT100 compatible 80 and 132
column formats and 24/49 line

T
L

Northwest
Digital Systems

P.O. Box 15288
Seattle, WA 98115
(206) 524-0014
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er terminal

displays. Plus seven pages of off-
screen scroliing memory. A “plain
English” Set-up mode. Sixteen

programmable function keys. And
many more convenience features.

Printer Port Option

To capture your graphs and text
on hardcopy, you will also want
our printer interface board for
popular dot matrix printers.
Specify if you need serial or
parallel compatibility.

* Ask about GRAPHICS-PLUS for the Z-29

r-------------‘
0 Enter my Order

l Sendlilerature onty Quantity l
' GRAPHICS-PLUS (GP-19)board $ 849 '
3 219 Terminal withGP- 18 instaited 1495
l Printer /O board 195 l
l Senal 110 Patraliel 110 l
l Total $. . l
Name _ l
l Company, - 3 l
Address
City State Zip_ l
Telephone l

Circle 294 on inquiry card.
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According to Price, AMSAT
members also are working on an in-
expensive transceiver that will
transmit in the 70-centimeter range
and receive on 2 meters as well as
contain high-speed modem circuitry
capable of exchanging data at 9600
bps. The receiver will be designed to
handle only data communications by
converting RF frequencies to the
intermediate-frequency (IF) stage of
10 MHz.

“We are planning to build a receiver
with just the RF and IF stages and no
bells and whistles for less than $100”
says Price. “We are going to come up
with plans for a kit. You'll feed RF
into it from an antenna, and you'll get
a digital stream out. Data will never
get translated to audio frequencies.”

VITA is also considering its own
low-cost, portable earth stations, cur-
rently planning between 6 and 20 of
them. These stations will be fully
portable and able to operate from
solar power.

Today, low-cost satellite-communi-
cations technology is still in its infan-
cy, yet the radio amateurs are explor-
ing frontiers that may one day fun-
damentally change the basis of our
communications practices.

“It's very significant,” says Dr.
Magnuski. “Here are individuals
who now have their own satellite-
communications ground stations. In
the past, these have cost a minimum
of $70,000 to $80,000.

“Now for the first time you have
the potential for global person-to-
person communication not based on
commercial offerings. It’s a tremen-
dous equalizer. A person who lives
in the mountains in the most remote
area of the country has, in principle,
as much access to information as
someone like myself living in the
heart of Silicon Valley”m

Author’s Note: For more information on
PACSAT, send a stamped, self-addressed
enuvelope to the Radio Amateur Satellite
Corporation, POB 27, Washington, DC
20044.

John Markoff is a senior technical editor at BYTE's
West Coast bureau. He can be reached at McGrate-
Hill, 1000 Elwell Court, Palo Alto, CA 94303.
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A lot of people who've never -
heard of ACE's impressive record\\ .
of firsts in multiprocessing are about

to sit up and take notice. Why?

It's our latest wonder: Multipro-
cessor CP/M Plus?

ACE has developed a linkup be-
tween its powerful multiuser micro-
computer, the Discovery, and the
fastest and most powerful version
of CP/M* ever marketed.

The result is a multiprocessor that
does more than just emulate CP/M
or rely on a lesser operating system
that's “CP/M compatible.” It
actually delivers pure CP/M (either
CP/M-86* or CP/M Plus) to any of
Discovery’s up to 16 on-line users.

With easy command line editing,
quick file accessing through user-
defined automatic search paths and
comprehensive "help menus,” CP/M
Plus is as friendly as they come —
and with big performance extras.

Like large files, directory hashing,
data buffering, time and date
stamping, and an extensive utility
set that can accept English words.

All of which means that ACE's
linkup with CP/M Plus will
continue to give Discovery owners
access to the largest selection of
applications software in the world
for years to come.

That’s something to think about.
Because who wants a multiuser
system that's friendly and powerful
today but unfriendly tomorrow
when new software using CP/M

ACTIONGOMPUTER 011 P06t

Plus features hits the scene?

Our latest triumph is just one of a
line of firsts.

ACE pioneered multiprocessing
for microcomputers back in 1979
when we introduced a Discovery
featuring what was then the
revolutionary concept of dedicating
a CPU to each on-line user.

Two years later, we moved
further ahead of the pack with our
next singular feat: the first user-
processor on a single board, the
dpc-180* Everything was there:
memory, CPU, serial [/0.

Nice.

Which made our 1982
breakthrough — the amazing 16-bit
dpc-1867 mated with CP/M-86 —
seem like business-as-usual to us
even though it caught the
competition flat-footed.

With room to grow from 128K to
1MB of expansion memory, and
designed for systems also using our
8-bit board, this breakthrough let
individual users tap into either 8- or
16-bit computing power with one

The Multiprocessing Company.

" central Discovery unit.

And because each Discovery
system is controlled by our own
dpc/os; tried and proven in more
than 10,000 Discovery and OEM
installations around the world, any
user on line can take advantage of
interprocessor communication, file
and record locking, fully managed
multiple printers, private direc-
tories, plus many other features.

So what little wonder does ACE
have up its sleeve now? Stay tuned.
Because soon you'll hear the news
about our Concurrent CP/M-867
which will give the owners of our
Discovery all the benefits of 16-bit
computing power, CP/M’s compre-
hensive software selection, and
efficient multi-tasking capabilities.
So each user can get several projects
underway with a few quick taps on
the keyboard.

Meanwhile, it'll be business as
usual for ACE, keeping ahead of the
crowd while turning out the best
multiuser multiprocessor micro on
the market, backed by one of the
best nationwide service networks
you could hope for.

So if you're a computer dealer,
distributor, or systems house who
wants to join the group that scores
high with a multitude of users, just
give us a call at (800) 821-6596.
(In California, it's (213) 351-5451.)
And do us a small

m favor. Tell us you've
heard of us.

Action Computer Enterprise, Inc. (Corporate Headquarters): 430 No. Halstead St., Pasadena, CA 91107. TWX 910-588-1201 ACTION PSD
ACE/Europe: Boschdijk 189, Box 1275, 5602 BG, Eindhoven, Netherlands, Tel. 040-452658, Telex 51767 ACE E NL ACE/Asia, G/Floor Lee Wah Mansion, 171-177 Hollywood Rd, Hong Kong.
Tel. 5-441692 or 5-442310, Telex 75332 PACIC HX Canada: Future Electronics, Inc., 237 Hymus Blvd., Pt. Claire, Quebec H9RSC7, Canada, Tel. (514) 694-7710, Telex 05-823554.

*CP/M Plus, CP/M, CP/M-86, and Concurrent CP/M-86 are either

of regi of Digital R
Serviced nationwide by Bell & Howell Company

Circle 15 for Dealer inquiries. Circte 16 for End-User inquiries.
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Inc. / *dpc-180 and dpc / os are registered tradk

of Action Ci Enterprise. Inc.
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Now A 16-Bit
Microcomputer
Designed To
Expand Your

Knowledge.
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Here’s How You Can Learn 16-Bit Technology.
And Graduate To One Of Today’s Most Powerful
And Advanced Microcomputers.

Now you can master 16-bit technology with an all-new
Advanced Microprocessor course. And build hands-on
experience with the only 16-bit microcomputer specifi-
cally designed for the hobbyist, working engineer and
student.

~ Advanced Microprocessor Course
This all-new self-study course (EE-8088) provides in-
depth coverage of 16-bit, state-of-the-art technology.

You will gain a thorough understanding of micro-
processors from this 1200 page course. In 10 easy-to-
understand units, starting with
microcomputer basics, you'll
cover all phases of 16-bit micro-
processing. Assembly language.
Program writing. Addressing
modes. Dynamic and static RAM.
And hardware interfacing.

And by using your 16-bit Train-
er/Learning Computer for hands-on
experiments (over 60 included), you'll
gain actual circuit interface and soft-
ware programming experience with an
8088 microprocessor system.

Trainer/Learning Computer

A unique combination of design features makes this
versatile microprocessor system much more than a
“teaching machine.” Use it as a trainer with the Ad-
vanced Microprocessor course. Use it as an experimen-
tal design computer. And use it to run a wide variety of
16-bit software —including
Z-Dos, Multiplan, Z-Basic,
Condor File Manager,
and much more.

In its most
basic form,
the Trainer/
Learning
Computer
is a 16-bit,
cassette-based microcomputer.
Its unique design features access ports

and solderless breadboards to allow you to build inter-
faces, design and modify circuits, or simply experiment
with the inner workings of the microprocessor system.

The basic system has an 8088 processor, 32K ROM (in-
cluding assembler, editor and debugger) and 16K RAM.

1]
a3
o
an

g

Heathkif

Circle 195 on inquiry card.

A subsidiary of Zenith Radio Corporation

The unit also features a serial 1/0 printer port, cassette
interface and a detached 95-key keyboard (including 16
function keys and a numeric keypad) which generates a
full ASClII character set. It's available either in kit form or
factory assembled.

And you can take advantage of the system's H/Z2-100
computer design heritage by easily upgrading it to a
disk-based, 16-bit microcomputer that will run H/Z-100
series software
and many other
forthcoming
programs.

Fully
Upgradeable
The powerful
upgrade pack-
age and variety
of accessories
allow you to
make the basic
16-bit system
more power-
ful and ver-
satile. You
can add 128K
or 192K bytes
of RAM. Floppy disk controller. 48TPI double-sided,
double-density, single or dual floppy disk drive. Bit-
mapped video graphics or full-color graphics. Two
RS-232 ports. Programmable timer. And a Centronics-
compatible printer port.

Learn on it. Design with it.
Use it as a 16-bit computer.

it's the only 16-bit microprocessor system specifically
designed to integrate theory with a hands-on under-
standing of how 16-bit computers work. And it's from
Heathkit/Zenith Educational Systems, the world-leader
in problem-solving courses, trainers and accessories to
help you learn state-of-the-art technology.

e
| Get more information in the

FREE
HEATHKIT CATALOG

Mail to: Heath Company, Dept. 334-174
Benton Harbor, Ml 49022

Name e
Address

City ————

- O Zi

State

ED-199R1 | —
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Professional Computing

I n a future scenario, you might walk into a doctor’s office, ex-
plain your medical problems to a computer, and get a diag-
nosis. The state of the art in microcomputers hasn’t reached that
level yet. But microcomputers are starting to take on part of the
burden of running many types of professional offices.

Yet integrating a microcomputer into a professional work en-
vironment can be a particularly frustrating experience. Poten-
tial users raise questions concerning the dependability of soft-
ware and hardware, the usefulness of available software, and
how to select the best software to serve their needs. Our theme
for this issue, Professional Computing, examines the problems
and offers some solutions for introducing a microcomputer in-
to a critical and demanding office setting.

Two articles cover the use of microcomputers in legal and
medical practices. Robert P. Wilkins, a practicing attorney,
discusses the advantages of using a microcomputer in a legal
office and how to select available software to handie an at-
torney’s particular needs. Dr. Jonathan Javitt tackles the
herculean task of how to computerize a typical medical office.
His article helps the medical practitioner define his or her needs
to make selection of the best hardware and software a less risky
proposition.

William Hession and Malcolm Rubel describe a benchmarking
approach to quantifying the performance of business-modeling
software. The authors present an objective method for evaluating
software. Peter Callamaras offers his ideas on how a business-
person can develop a decision-support system for assistance
in making critical decisions.

William J. Raduchel strips away some of the confusion about
the term ““user-friendly’”” and explains what it really means for
the purchaser of business software. Milos Konopasek and
Sundaresan Jayaraman explain how the TK!Solver program can
be used to develop the framework for an expert system for use
in business and engineering.

Rounding out the theme is Dr. George Zucconi’s description
of how he installed a microcomputer in his waiting room. This
is his practical response to providing medical information to his
patients. —Stanley J. Wszola, Technical Editor

Illustration by Robert Tinney
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SYSTEMS OR BOA
YOU CHOOSE!

The S100-PC is a cost effective high
performance floppy based system ideally
suited to business and scientific applications.

B LIGHTNING ONE *** 8086/8088 CPU
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10 MHZ
operation -y .. PRICES start at $425.00

B HAZITALL SYSTEM SUPPORT BOARD
2 senal, 2 parallel ports, battery protected clock calendar,
Hard disk controller host interface . . PRICE $325.00

B LDP 128/256K DYNAMIC RAM
Advanced dynamic RAM with LSI controller for failsafe
operation, parity .. PRICE 128K—$495.00, 256K—$795.00

B RAMG67 HIGH PERFORMANCE STATIC RAM
High speed (100ns) low power CMOS static RAM. 128K bytes,
extended addressing PRICE $995.00

B LDP72 FLOPPY DISK CONTROLLER
Single/double density, single/double sided disks, both 8” and
5 1/4” inch drives simultaneously PRICE $275.00

LDP88 8088 SINGLE BOARD COMPUTER
8088 CPU, 1K RAM, 8 K EPROM, Monitor RS232 serial port, 8
vectored interrupts PRICE $349.00

B LIGHTNING 286—80286 CPU BOARD
Offers 4 times the performance of a SMHZ 8086 CPU while
maintaining software compatibility. .. PRICE $1395.00

H OCTAPORT 8 PORT SERIAL BOARD

8 serial ports 0 to 19200 baud operation real time clock

interrupt. Ideal for multi-user systems such as MP/M-86.*
PRICE $395.00

*CP/M-86. MP/M-86 and CONCURRENT CP/M:-86 are trademarks of Digital Research.
**MS-DOS is trademark of Microsoft
“**Lightning One Is trademark of Lomas Data Products, Inc.
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The S100-PC by LOMAS DATA PRODUCTS:
Offering high performance at a “low”’ price . . .
and it’s IBM-PC compatible.

The system offers the following standard
features:

8 MHz 8086 CPU (8087 optional)
128K byte RAM (expandable to 1
megabyte)

2 RS232 serial ports and 2 parallel ports
Battery protected clock calendar
CONCURRENT CP/M-86* version 3.1,
PERSONAL BASIC, CP/M 2.2 emulator and
communications program.
2 double sided 5 1/4" floppy drives (720K
bytes)
B Attractive 15 slot desktop enclosure
In addition to the above standard features many options are
available: Winchester disk drives 10 to 40 Mbyte, 80286
microprocessor, and IBM-PC compatible graphics support
(JUN84). If you're using an IBM-PC or other compatible and
you want to improve the performance of your software,
LOMAS DATA PRODUCTS is the solution.

B HUNDER 186

THUNDER 186 is the only complete S100 BUS, 16 bit
single board computer available today. This board
comes complete and ready to plug into an enclosure
and run. It comes with the most advanced micro-
processor operating system CONCURRENT CP/M-86,
which in addition to running CP/M-86 programs also
runs MS-DOS programs. This board offers the perfect
combination of performance and cost. Price with 256K
bytes of RAM only $1595.00

All of LDP boards are fully tested to exacting stan-
dards and carry a one year warranty. We specialize in
16-bit products & support the four major operating sys-
tems for 16-bit processors: CP/M-86*, MP/M-86,
CONCURRENT

CP/M-86*, and Tl
MS-DOS (PC-DOS).

Dealer inquiries y
invited. 4

LOMAS DATA PRODUCTS, INC. [J 66 Hopkinton Road,
Westboro, MA 01581 (J(617) 366-6434 [0 Telex: 4996272

Circle 240 on inquiry card.
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A Professional’s Perspective
on User-Friendliness

New systems are described as user-friendly—
but what does that mean?

Computer software, to be commer-
cially viable, must be user-friendly.
And yet nobody can define what
user-friendly means, although many
claim to know it when they see it.
One prominent software developer
noted that since every piece of soft-
ware is presumably friendly to its
author, every piece of software can be
described as user-friendly. It is
primarily a problem of defining the
user.

Is “user-friendly,” therefore, a
tautology? At the other end of the
logical spectrum, is it another equally
useless “I don’t know how to define
it but I know it when I see it” phe-
nomenon? [ would like to bring more
rigor to this problem by offering a
tentative definition of user-friendli-
ness and then considering its impli-
cations for software development.

The Problem

Computers have a dramatic impact
on the way we work and live. Rais-
ing the productivity of service in-
dustries and white-collar profes-
sionals is the management challenge
of the 1980s. Personal computers and
office automation are widely seen as
the means of achieving this. For pro-
ductivity to rise, millions of workers
must accept computers as an integral
part of their daily routine. Computers
affect jobs in three primary ways.

First, they perform the often
tedious and detailed text and data

William J. Raduchel
McGraw-Hill Inc.

manipulations vital to modern
business. Consider for a moment a
world without computers. The airline
and financial-services industries as
we know them would not exist.
Multinational corporations and large
organizations would have to survive
with primitive information systems
covering only the most aggregate of
concepts. Many routine transactions
would cost significantly more than
they do today.

Second, because they work rapid-
ly and accurately, computers permit
the use of new algorithms to solve
problems. Trend forecasting with
statistics has been understood for
decades, but until computers became
commonplace, these techniques were
impractical and generally infeasible.
Controlled-capacity airline seating is
but one example of computers
creating new commodities from old.
And now, world weather models
await even larger and faster
computers.

Third, computers tepresent a
watershed event that has irrevocably
altered expectations. Computers can
provide precise answers where before
there was only vagueness, so preci-
sion becomes the norm whether or
not each question actually deserves
such careful consideration. (I have
termed this Gresham's Law of
Answers; see “Economic Policy in a
Media Age,” Journal of Business and
Economics 13 (1982): 1-14.)
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Personal computers are important
because their low price permits com-
puterization of tasks that are too
small to be done on a mainframe but
are tedious and time-consuming
nevertheless. Because they can be
tailored to individual needs and are
priced low, personal computers are
justifiable on a presumption of in-
creased productivity.

Microcomputers have made signifi-
cant changes in three areas. First,
they can handle such tedious work
as recalculating spreadsheets. Sec-
ond, they permit broader use of such
esoteric tools as graphics. Third, they
have permanently altered our ideas
on managing information. Timeshar-
ing had the same kind of impact
when it made computers more acces-
sible in the 1970s.

Mainframe computers have had
massive influence despite the fact
that only a fraction of workers under-
stand them. But for microcomputers
to have the same effect, at least half
of all white-collar workers will even-
tually have to become familiar with
them. The personal computer and
office-automation industries are stak-
ing their futures on making this
happen.

The ostensible issue is price: costs
have fallen and will continue to fall.
Nevertheless, personal computers in-
volve much more than microelec-
tronics, and many of their com-
ponents are not dropping in cost. The
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Quantifying “User-Friendly”

We can quantify a definition of userfriendly as follows.
Define F(j,k) as the probability that a user of group j can solve
problem k of n problems in the set Q(j) in one execution of
the set of steps S(j,k) = s{j,k), i=1 to n(j,k). The probability
that the user can perform steps s(j,k) successfully is p'(j,k).
This probability refers to logical steps rather than keystrokes
and includes the user correcting input on the basis of system
feedback (error messages). Finally, define py(j,k) as the prob-
ability that the user can specify S(jk) accurately. (A more
general model would recognize that most problems have
multiple solutions, and we should average over these.
However, little but complexity seems to be gained by explicit-
ly incorporating this now.) Obviously, as n(j,k) increases, p(j,k)
decreases. Then, F(j,k) = Po(,k) pi(.K). . . D).

For simplicity and with little loss of generality, let's assume
that

PaGiK)=pa(i )= . . =paljsk)=p(j.})
so that
E(,k) = Po(j, k) (p(j, k)",

Furthermore, we generally will not need the (j, k), so we can
use F=Pyp".

Now, define Fy(j, k) as the probability that a user in group
j can solve problem k using the best alternative system in
terms of elapsed time and cost. Then, the system is user-
friendly for group j if and only if

E(j,k)> Fofj,k), for all k

for some prespecified set of Fy(j,k). The value of each Fy(j, k)
depends on the frequency and complexity of the problem.
Each Foj, k) reflects expectations; for each generation of
system, each Fy(j,k) must be at least as large as in the prior

_— M M m m

Standard PC Script Lisa
Py= 08 Po= 10 Po= 095
Task p; Task b Task p;

1. “term” 0.995 1. Select item 0.995 1. Select Pro File 0.995
2. 1 (CR) 0.995 2. Restore form 0.995 2. Open 0.995
3. 0 (CR) 0.995 3. Select Lisa Term 0.995
4. 5(CR) 0.995 4. Tear Off 0.995
5. F1 0.99 5. Open 0.995
6. 4 0.995 6. “Assumed" 0.995
7 2 0.995 7. Range 0.995
8. Stocks. txt (CR) 0.99 8. Cut 0.995
9. E 0.99 9. Set Aside 0.995
10. F5 0.98 10. Select Lisa Calc 0.995
i 0.98 11. Tear Off 0.995
12. F1 0.99 12. Open 0.995
13. 0 0.995 13. Range 0.995
14. Y 0.995 14. Paste 0.995
15. ''‘convert" 0.995 15. Calculate 0.995
16. ISP (CR) 0.995 16. Range 0.995
17. Load 0.98 17. Cut 0.995
18. Retrieve 0.98 18. Set Aside 0.995
19. Recalculate 0.995 19. Select Lisa Graph 0.995
20. Graph 0.995 20. Tear Off 0.995
21. Exit 0.995 21. Open 0.995
22. Range 0.995
23. Paste 0.995
24. Set Aside 0.995
25. Select Lisa Term 0.995
26. Erase 0.995
27. Select Lisa Calc 0.995
28. Erase 0.995
29. Select Lisa Graph 0.995
30. Erase 0.995

p, = 0.856 p, = 0.990 p; = 0.860

F = 0770 F = 0.990 F = 0817

Table 1: Once created, the script approach yields the highest probability of a user completing a task successfully. However, script creation
is complex and illustrates the difference between systems that are easy to use and those that are easy to learn. (CR), in the Standard

PC column, designates a carriage retumn.
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generation. Finally, each Fq(j, k) reflects the reliability, time,
and cost of alternative solutions. Thus, the range of Fy(j,k)
is probably between, say, 0.2 and 0.99, but users will surely
be interested in replacement systems as long as Fy(j,k) is
below 0.9.

We can now assess whether or not a system is user-
friendly with the following six steps:

1. Define the target user group j.

2. Define the set of n problems k to be solved for that group.

3. For each problem, define the solution S(j,k)} to be
supplied by the system.

4. For each problem, assess the appropriate Fy(j,k) given
its complexity and frequency relative to the alternative
solutions.

5. For each s(j,k), assess the probability p(j,k).

6. Evaluate the set of F(j,k).

In principle, this methodology can be made operational
in a controlled experiment. The table on the preceding page
is an illustration of a standard personal computer
application: connect to a remote database, retrieve stock
prices for a fixed portfolio, insert into a spreadsheet to
evaluate the portfolio values, and then graph the results in
a pie chart. The user is assumed to be inexperienced and
the application is assumed to be the product of a skilled
programmer. Three cases are presented.

Standard PC employs a terminal package with autodial,
automatic log-on and macros, and an integrated spreadsheet
and graphics package (ISP) with a previously created
spreadsheet. One specially created software package

(Convert) is assumed to make the necessary format and file
conversions.

Script employs a fully integrated software package with
a macro capability so all the user has to do is specify the
task and, from a file, restore the specifications of the
portfolio.

Lisa employs a variant of the Apple Lisa with three
stationary pads for terminal, spreadsheet, and graphics
invocation. One extra step is assumed to make the format
conversions; in practice, this is not easy.

T have made certain assumptions to simplify the process.
An upper bound of 0.995 for any p; is assumed, and the
other values reflect the subjective assessment of difficulty.
Two commonly claimed attributes of a Lisa-type
environment are accepted in setting P, to 0.95 and all p; to
0.995. The results are instructive, in any case.

Once created, nothing can claim to be more user-friendly
than a properly completed exhaustive script. Some of the
benefits of the Lisa environment are lost because of the
multiplicity of steps, but with the numbers assumed, it
receives a slightly higher F score. Slightly clearer prompting
in the Standard PC approach would eliminate this edge,
however.

These examples are intended to help make explicit how
sensitive user-friendliness is to the application. For a one-
time task to be done by an experienced user, the script
approach is unassailable, and the Lisa environment has
many strengths. The most important point is that no single
approach dominates.

price of power supplies, electric
motors, and precision machine parts
is partially responsible, but per-
sonnel—as represented by software,
documentation, training, and sup-
port—is the major inflationary cost
component.

For the personal computer and of-
fice-automation industries to achieve
their goals, systems must be not only
affordable but also sufficiently user-
friendly. This is the real challenge, as
is shown by all the press attention to
the Apple Lisa, Visicorp Visi On, and
Microsoft Windows. These products
attempt to introduce the “desktop”
metaphor to replace the “spread-
sheet” metaphor that has propelled
the industry to this point. Both Apple
and Visicorp pose an implicit defini-
tion of user-friendly: 30 minutes (or
less) of training is required for the
software to be usefully applied.

A Paradigm

Pure technology is abstract and
sterile. It is of no value until it helps
solve problems. Users employ word

processors to communicate, not to
ogle technology. This suggests the
following definition of a user-friendly
system: A user-friendly system helps
produce accurate solutions in less
time and at less expense than alter-
native systems.

Three important implications of
this definition need special
emphasis:

ethe interface for the nontechnical
user is only one factor in user-friend-
liness

e user-friendliness is relative to both
the group of users and to the alter-
native methods; no software can be
user-friendly across the board
euser-friendly relates to solutions,
not to tools

Together, these three points imply
that no system can be user-friendly
except in the context of specific problems
for specific users.

Another implication is less ap-
parent. A system that is easy to learn
may not be easy to use; every user-
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friendly system faces a trade-off be-
tween these two goals. Visicalc is
easy to use but not particularly easy
to learn. After an application
becomes routine, ease of use be-
comes more important than ease of
learning. Thus, user-friendliness in
one case may not be user-friendliness
in another.

The text box entitled “Quantifying
‘User-Friendly’ ” (beginning on the
preceding page) presents an illus-
trated definition of user-friendliness,
but I'll summarize the formal logic
here. A system is user-friendly if it
solves problems reliably. (This is an
admittedly less comprehensive defi-
nition than the earlier one.) The
probability of the solution, F, is above
some (high) threshold. F can be the
result of three factors:

P, — the probability that the
user will find the set of
steps to solve the
problem

p — the probability that the
user can successfully ex-
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Circle 132 on inquiry card.

Make your spooling network sing
in six-por} harmony.

five printers simultaneously. Only this
degree of flexibility can meet the
ever-changing port-expansion needs
of today’s multiuser environment.
Note, too, that MultiSpool mixes
four serial and two Centronics-
compatible ports. It also
L handles X-on, X-off protocols
and DTR. So, with the unit’s
dipswitch, you can configure
; each port to accommodate either
acomputer or printer; and you can
define the discipline of that port.
Best of all, MultiSpool sells for
just $995.00 - even less if you don't
need all six ports. And that, we're
sure, is music to your ears.

Add MultiSpool —the "’
hardware spooler

that's truly flexible. .

Now, thanks to MultiSpool, %,
there's no more need to 3
buy individual spoolers, no =
more wasted computer time or
memory. With its enormous memory-
sharing power, this dynamic six-port
switching device not only lets you network
any combination of computers and
printers; it also provides the spooling
function within that network.

With its 60K of buffer memory, con-
trolled by 4K of memory management
firmware, MultiSpool can orches-
trate up to five computers or
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Circle 66 on inquiry card.

ecute each step

n — the minimum possible
number of steps in the
solution

Formally, F = Pyx p". The require-
ment of being user-friendly is that F
be at or above some threshold prob-
ability value F,, determined by the
characteristics of the alternative sys-
tems.

The Implications

The preceding definition has impli-
cations for software developers. User-
friendliness becomes a function of P,
p, and n. The ideal system has both
Py and p as close to 1.0 as possible,
with n as small as possible (at a lower
bound of 10 step). Unfortunately,
software developers cannot freely
choose these values.

Why not? Because P, has to fall as
n increases, while p generally in-
creases as each step is made smaller.
The classic easy-to-learn system
guides the user through hierarchical
menus. As long as the user can easily
identify where to begin, F will be
very high for problems solved by that
system. Such a system is inherently
limited to the problems selected by
the menu builders. Other types of
problems may be solved by the sys-
tem, but if they are not enumerated
in the menus, their “F score” is like-
ly to be very low.

The cost of increasing the number
of steps is very high, even if p is 0.995
(an error only once in every 200 at-
tempts). For example, p" would be
0.975 for 5 steps, 0.951 for 10 steps,
0.905 for 20 steps, and 0.818 for 40
steps. This is where ease of use and
ease of learning conflict. The user
progresses from one level of ability to
another through training and ex-
perience, and the steps can then be
reduced but made more complex
with little decrease in p. A user even-
tually will consider a system with
fewer, but natively more complex,
steps to be more user-friendly.

The problems a user has change
from day to day, and a user-friendly
system must be able to easily accom-
modate this change. Therefore, the
fundamental tools must be strong.

Because people make mistakes, p
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has an upper limit regardless of the
computer skills of the user group
(probably not far above the 0.995
used in the preceding example). Al-
though their computer skills cannot
raise p much beyond a certain level,
more training may help a user group
to execute substantially more com-
plex steps with the same p.

This is a critical point. Any system
designed for a mass market can be
user-friendly only for relatively sim-
ple problems. If the problems to be
solved are not simple, it is unlikely
that any general, mass-market system
can be user-friendly. Resolving this
dilemma involves reeducating the
user group. With better training and
documentation, software vendors
can increase the computer sophistica-
tion of their users (i.e., raise p and
lower n). In so doing, they also can
increase the scope and complexity of
problems for which their systems are
user-friendly. Alternatively, by
customizing the software to fit
specific needs, software vendors can
build user-friendly systems for users
who have little computer sophisti-
cation.

Are integrated systems user-
friendly? The answer is clearly
“sometimes.” Let’s consider four
major limitations:

1. There are limits to spoon-feeding.
Lisa and Visi On succeed excep-
tionally well in packaging their
capabilities in easily recognized,
highly robust capsules. The effect
of this is to raise both p and n by
requiring many steps to do any-
thing. These systems are user-

friendly in much the same way as
Tinkertoys. They provide easy-to-
use building blocks, but you can-
not create large, stable applications
with them. This is fine because the
goal of these systems is to let more
people use personal computers
and not necessarily to expand the
scope of problems that can be
solved with personal computers.

. Current technology does a poor

job of telling the user what to do
as opposed to how to do it. Lisa
and Visi On make spreadsheets,
graphics, word processors, and
similar tools easier to use. Unfor-
tunately, they also assume that the
user knows what data to obtain
and from where, what transforma-
tions should be made, what other
processing is required, and which
report format or graphics should
be used. In the real world, the
user may need more help making
these choices than using the soft-
ware. This is the problem “expert
systems” and artificial intelligence
seek to address.

. Much of the day is spent doing

routine tasks, but it’s not neces-
sarily these tasks that are simpli-
fied by using integrated systems.
Lisa and Visi On may simplify
each step of a task, but the user
still has to remember, and then ex-
ecute, each step individually. The
user would much rather select one
choice, supply the parameters,
and then let the computer step
through the various tasks. The
popularity of keyboard macro
packages, such as Pro Key, derives
from the fact that they let users

store their most common key-
stroke sequences.

4. Any integrated computer system is
still but a component of a total
business system. Merging inte-
grated applications with existing
applications likely will prove more
difficult than many people expect
because the businessperson’s tasks
are so varied and the tools
are so diverse. Meetings, tele-
phone conversations, correspon-
dence, publications, memoranda,
calculation and dictation
machines, as well as pencil and
paper, are used every day; not all
work can be done at a workstation.
Moreover, professionals travel and
go home—and they take their
work with them. Integrated work-
stations can create as many prob-
lems as they solve by providing
the user with so much power in an
isolated environment. Lap-sized
computers will help reduce this
isolation, however.

To achieve their stated market
goals, integrated systems must be
perceived as user-friendly and cost-
effective. Without question they
achieve their integration at double or
triple the cost of component-oriented
alternatives, so the burden on user-
friendliness is extreme. The challenge
is great. Training, in-person support,
and customization seem essential, yet
their price may make these systems
no longer cost-effective.m

William ]. Raduchel is vice-president of product
development support at McGraw-Hill Inc. (1221
Avenue of the Americas, New York, NY 10020).
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A Computer
in the Doctor’'s Waiting Room

An Atari program that offers some of the capabilities of an “expert
system” for one physician’s patients

For the past year I've kept an in-
expensive computer in my office
waiting room for my patients to use.
The computer, an Atari 400, runs pro-
grams that impart medical informa-
tion to the user. Instructions appear
on the screen so that anyone can use
the system without any aid from the
office staff. The three programs I have
developed answer the medical ques-
tions most frequently asked by the
patients in my obstetrical-gyne-
cological practice.

One program elicits information
concerning symptoms of abnormal
uterine bleeding. According to the
user responses, it will diagnose the
seriousness of the condition and will
recommend what course of action the
patient should take.

The other two programs are some-
what different in nature. One con-
tains information about birth control
methods, including the effectiveness,
advantages, disadvantages, and risks
of each. The remaining program,
Drugs in Pregnancy, presented in this
article, outlines 15 classifications of
commonly available drugs and their
effects on the various stages of
pregnancy.

Though not meant as a substitute
for doctor-patient interaction, the pa-
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George Zucconi, M.D.
Private Practice

tients’ use of these programs saves
time for more complicated questions
by eliminating basic preliminary
queries. My patients take readily to
the computer and have found the
programs to be helpful. For one
thing, using the computer avoids any
feelings of embarrassment when in-
quiring about intimate matters. Fur-
thermore, the computer is tireless
and never scoffs at seemingly dumb
questions. Even computerphobes
overcome their hesitancy after watch-
ing someone else use the machine. In
fact, it's unusual to see the computer
sitting idly when anyone is in the
waiting room.

The Genie in the Lamp

The educational use of computers
promises to open up the possibilities
for conveying information to others.
With the proliferation of small, in-
expensive computers, many more
people will be able to afford these in-
struments and experiment with
devising new applications for them.
No longer the exclusive tool of the
few, the power of the computer has
been released like the genie from the
lamp, waiting to grant us whatever
wishes we command. In order to ef-
fectively develop the powers of the
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microcomputer “genie,“ a concerted
effort and sharing of knowledge are
necessary.

The beauty of putting so many
people in touch with computers is
that by merely increasing the number
of users, we will attain a “critical
mass” wherein a breakthrough in
learning is inevitable. Each new
kernel of knowledge leads to another,
building on the impetus of the pre-
vious one, all multiplying exponen-
tially and cascading in a chain
reaction.

This concept has long been the
tradition in the medical profession.
Scientific progress would be non-
existent without the dissemination of
discoveries and information. Follow-
ing in this tradition, I would like to
share some efforts I have made
toward devising medical applications
for this versatile tool. I've provided
the BASIC listing of the Drugs in
Pregnancy program so that interested
readers can use it or learn from its
construction (see listing 1).

When the Doctor’s Not In
You may not be anxious to expose
a valuable computer to inexperienced
hands or to children’s sticky fingers.
However, even if you do not give
Text continued on page 116
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Listing 1: The source code for Drugs in Pregnancy, a program written in Atari BASIC that explains the effects of various types of commonly
available drugs on pregnancy.

1900 REM INTRODUCTION

1818 CLR :DIM Ks$(1)

1020 GRAPHICS 2+14:POKE 77,0

1625 SETCOLOR 2,4,0:SETCOLOR 4,7,0

1830 ? H4:? HS;" please feel free"
18048 7 #H&:? HSE;!" to come over"
1850 ? #Hé:? HSE;" and see what"
18408 ? #S:? #S;" this computesr"
1070 2 #46:7? #H6;" can do"

1880 FOR J=1 TD 1080:1F PEEK(53279)=4 THEN 3008
1898 NEXT J

1188 GRAPHICS 2

1105 SETCOLOR 4,7,0:5ETCOLOR 2,3,2

1118 ? #6;" YOU CAN ASK"

1128 ? #6:? #H6;" THE COMPUTER"
1130 ? #6:? HSE;" ABOUT THE"
1146 ? #6:? #H&;" EFFECTS OF DRUGS®
1145 ? #6:? #6;" IN PREGNANCY"

1159 PRINT " PRESS YELLOW <START> PANEL BELOW"

1152 PRINT "RED LIGHT ON RIGHT SIDE OF KEYBOARD"

1154 PRINT " TO ASK ABOUT DRUGS AND PREGNANCY "

1160 FOR J=1 TO 2008:1F PEEK(53279>=&4 THEN 3000

1170 NEXT J:GOTO 10180

2088 REM SUBROUTINES

2120 PRINT :PRINT

2122 PRINT * ENTER NUMBER OF TOPIC"

2123 PRINT " Your Choice is ";

2138 FOR J=1 TO 30080

2148 IF PEEK(764)=31 THEN POKE 764,255:K$="1":PRINT K$:RETURN

2150 1F PEEK(764)=38 THEN POKE 764,255:K$="2":PRINT K$:RETURN

2160 1F PEEK(764)=26 THEN POKE 764,255:K#$="3" :PRINT K$:RETURN

2178 1F PEEK(764)=24 THEN POKE 764,255:K$="4" :PRINT K% :RETURN

2172 1F PEEK(764)>=2% THEN POKE 764,255:K#$="5" :PRINT K$:RETURN

2188 NEXT J:GOTO 1019

2220 IF (ASC(K$)><49) OR (ASC(K$>>S@) THEN PRINT " USE NWMBERS 1 TQ 2 ":K$="N":PR
INT :RETURN

2230 IF (ASC(K$)><49) OR (ASC(K$>>513 THEN PRINT " USE NUMBERS i1 TO 3 ":K$="N":PR
INT :RETURN

2248 1F (ASC(K$)><49) OR (ASC(K$>>52> THEN PRINT " USE NUMBERS 1| TO 4 " :K$="N"
INT :RETURN

22508 IF (ASC(K$)><49) OR (ASC(K$)>>53) THEN PRINT * USE NUMBERS 1 TO S5 ":K$="N":PR
INT :RETURN

22886 RETURN

PR

2298 PRINT :PRINT :PRINT " ENTER C TO MAKE A CHOICE"
2292 PRINT " ENTER R TO RETURN TO THE PREVIOUS"

2294 PRINT * LIST TO MAKE ANOTHER CHOICE"

2388 PRINT ENTER @ TO QUIT *;

23206 FOR J=1 TO 30860

2330 IF PEEK(744)=46 THEN POKE 744,255:K$="R" :PRINT K#%:PRINT :RETURN
2340 IF PEEK(764)>=18 THEN POKE 764,255:K$="C" :PRINT K% :RETURN
2345 1F PEEK(744)=37 THEN POKE 764,25S5:K$="M":PRINT K$:RETURN
2350 1F PEEK(764)=47 THEN POKE 764,255:G0TO t@1@

2360 NEXT J

2370 GOTO 10190

3000 REM DRUG LIST "

3010 GRAPHICS 0:SETCOLOR 2,9,4

3020 PRINT :PRINT " Copyright 1983 G.R.Zucconi M.D." :PRINT
3030 PRINT " ANY DRUG SHOULD BE AVOIDED"

3832 PRINT " DURING PREGNANCY UNLESS ABSOLUTE-"

3034 PRINT " LY NECESSARY. YOU CAN SEE WHAT®

3836 PRINT " EFFECT EACH DRUG HAS BY CHOOSING"

3038 PRINT " ONE FROM THE LIST.":PRINT

3090 PRINT * 1. ALCOHOL"

3108 PRINT " 2. EPILEPTIC OR SEIZURE DRUGS"
3110 PRINT " 3. BLOOD THINNERS"

3128 PRINT “ 4. LITHIUM"

3138 PRINT " S. HORMONES AND BC PILLS®

3131 PRINT :PRINT " FOR MORE DRUGS, ENTER M*®
3132 GOSUB 2298:1F Ke="R" THEN 3000
3133 [F K$="M" THEN 3140

3134 GOSUB 2126:G0SUB 2250 . .
Listing 1 continued on page 110
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Circle 422 on inquiry card.

Your Key To
Microcomputer Software!

il

More
software
for more

computers
...and more.

Whatever your software needs, all
you need to know is Westico. We
have hundreds of business and
professional software programs
in formats to fit more than 120
microcomputers, including IBM
PC, MS DOS and CP/M-compatible
systems. Our large inventory means
you get the software you want,
when you want it. Plus, our after
sales service is designed to keep
you smiling. Westico helps you get
the most from your microcomputer.
Find out more with our new
directory. Detailed descriptions of
all our programs help you select
the correct software to fit your needs.
Start getting more with Westico.

» = Order Your Copy Today=n

]
LO Copyright 1984 Weslico. inc. WES-37.

110

WESTICO

The Software Express Service™

0O Rush me the brand new Westico :
software directory. I
Name . :
Firm - — 1
Address S |
City State Zip |
|

Mail to: |

1

|

|

1

25 Van Zant Street ¢ Norwalk, CT 068551
(203) 853-6880 * Telex 64-3788 1

-------------J
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Listing 1 continued:

3140
3150
3168
3170
3180
3198
3200
3218
3220
3230
3240
3258
3260
3270
3275
3280
32980
3300
3302
3304
3310
3320
3330
3335
3348
3358
3368
3370
3375
3380
3390
3400
3410
3420
3430
3449
3458
3448
3470
3480
3498
3500
3518
3520
35380
3546
3556
3560
3570
3588
3598
3600
3610
3628
3430
3640
3650
3668
3670
34880
3690
3700
37180
3720
3730
3748
3750
3760
3770
3780
3790
3800

IF K$=*N" THEN 3000
ON VAL(K$) GOSUB 3398,3500,3440,3748,3848
PRINT *)*:PRINT :SETCOLOR 2,3,2:SETCOLOR 4,11,4

PRINT * DRUG LIST CONTINUED" :PRINT
PRINT " 1. ANTIBIOTICS"

PRINT " 2. ANESTHETICS"

PRINT " 3. DRUGS FOR NAUSEA*“

PRINT * 4, TRANQUILIZERS, SEDATIVES"
PRINT " S. ASPIRIN"

PRINT :PRINT * FOR MORE DRUGS, ENTER M"
GOSUB 2290:1F K$="R" THEN 3000

IF K$="M" THEN 3288

GOSUB 2128:G0SUB 2258

IF K$="N" THEN 3148

ON VAL(K$) GOSUB 3940,4080,4190,4338,4448
PRINT “2}":PRINT :SETCOLOR 2,46,2:SETCOLOR 4,15,46

PRINT DRUG LIST CONTINUED" :PRINT
PRINT * 1. DRUGS TO BE AVOIDED NEAR"
PRINT * THE END OF PREGNANCY*

PRINT " 2. SMOKING"

PRINT * 3. X-RAYS"

PRINT » 4, FACTORS KNOWN TO CAUSE"
PRINT * DEFORMITIES IN THE FETUS*
PRINT " S. STREET DORUGS”

PRINT :PRINT " THIS IS THE END OF THE DRUG LIST®
GOSUB 2290:1F K$="R" THEN 3140

GOSUB 2120:G0SUB 2250

IF K$="N" THEN 3288

ON VAL(K$) GOSUB 4598,4490,4820,4960,5158
REM

PRINT " )" :PRINT

PRINT *
PRINT *
PRINT *
PRINT *
PRINT *
PRINT *
PRINT *
PRINT *
PRINT *

ALCOHOL " :PRINT :PRINT
RISK OF MALFORMATION INCREASES®
WITH THE AVERAGE DAILY INTAKE.” :PRINT :PRINT
THERE IS ONE CHANCE IN TEN OF A"
DEFORMITY IF YOU HABITUALLY HAVE®
MORE THAN ONE OR TWO DRINKS PER"
DAY FOR MOST OF THE PREGNANCY." :PRINT
HEAVY DRINKERS HAUE ONE CHANCE IN'
FOUR OF HAVING A DEFORMED BABY."
GOSUB 2290:1F K$="R" THEN 3000
PRINT "3}" :PRINT
PRINT EPILEPTIC OR SEIZURE DPRUGS " :PRINT
PRINT THERE IS A 2 TO 3 PER CENT RISK"
PRINT OF MALFORMATION IN WOMEN TAKING*
PRINT THESE DRUGS." :PRINT
FRINT PHENOBARBI TAL ,AND BARBITURATES IN"
PRINT GENERAL ,HAVE BEEN USED FOR A LONG"
PRINT TIME, AND IT SEEMS UNLIKELY THAT*
PRINT THEY HAVE ANY IMPORTANT EFFECT.":PRINT
PRINT DILANTIN HAS A LOWER RISK THAN"
PRINT TRIDIONE AND PARADIONE." :PRINT
PRINT THE RISKS OF THE NEWER DRUGS LIKE"
PRINT * TEGRETOL AND DEPAKENE ARE UNKNOWN.
GOSUB 2290:1F Ke="R" THEN 30080
PRINT ®)" :PRINT
PRINT *
PRINT "
PRINT °
PRINT *
PRINT *
PRINT *
PRINT *
PRINT *

tPRINT

BLOOD THINNERS * :PRINT
COUMARIN SHOULD NOT BE USED IN"
PREGNANCY . IT CAN CAUSE FETAL AB-"
NORMALITIES EVEN LATE IN THE PRE-*
GNANCY. IT CAN ALSO CAUSE BLEED-"
ING IN THE FETUS AND THE NEWBORN." :PRINT
IF AN ANTICOAGULANT IS NEEDED,THE®
DRUG OF CHOICE IS HEPARIN.®
GOSUB 2298:IF K$="R" THEN 3000
PRINT " )" :PRINT
PRINT *
PRINT *
PRINT *
PRINT *
PRINT *
PRINT *

LITHIUM ® :PRINT :PRINT
THE EVIDENCE CURRENTLY AVAILABLE"
SUGGESTS THAT LITHIUM IS PROBABLY"
A CAUSE FOR MALFORMATIONS. " :PRINT
THE EVIDENCE IS SUFFICIENT TO"
JUSTIFY AVOIDING LITHIUM DURING"

Listing 1 continued on page 113
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Do you want to spend your time as intelligently as you spend your money? The decision
may be yours, but your concerns are ours. We know you don't want to spend more time
learning business software than you do using it. So we provide the productivity tools you
can bank on to INVEST IN YOURSELF, time and time again.

It's no wonder over 50% of our business comes from repeat customers and referrals.
For quality seminars, videotapes, books and software, you can count on SoftwareBanc
for a guaranteed return on your investment.

$ SEMINARS

As afull service organization, we provide fine professional training. Adam B. Green,
well known dBASE 11 educator, uses a custom video presentation to highlight these

mvaluable lectures. $200/day
dBASE I Fundamentals Problem Solving with 1-2-3
dBASE II-Programming Exploring UNIX
Advanced dBASE II Techniques
Atlanta *Boston/Waltham Toronto
May 14-18 June 18-21 July9-13
New York Costa Mesa/Orange County
August 13-17 September 17-21

* In cooperation with Bentley College, Waitham, MA

$ VIDEOTAPES

Learn the basics of dBASE II in three hours with this professionally produced
training package. We give you everything you need to reproduce Adam B. Green's
popular dBASE 11 seminar in your own home or office. You receive everything but

the lunch!
dBASE Il Demo $ 25.00
dBASE Il Fundamentais (VHSor BETA)  $295.00
dBASE 1l Fundamentals (U-MATIC) $395.00

| | SoftwareBanc

FTHEES

Circle 353 on inquiry card.

S

661 Massachusetts Avenue, Arlington, MA 02174

J \J \
4

f “Bgy Adam B. Green, Chairman, SoftwareBanc.

>Te
R

NEY

g ~ L

$ BOOKS

Built on years of practical experience in testing, supporting and teaching dBASE
II, we take pride in offering you our accumulated knowledge. Interest adds up with
new tips and techniques never before published!

dBASE I User's Guide $29.00
Advanced dBASE I User’s Guide $29.00
Report Writing in dBASE II $15.95
101 Questions indBASE 11 Soon

$ SOFTWARE

As an authorized dealer of every product we sell, you are assured of expert
technical support, knowledgeable salespeople and fast, dependable service with a
smile!

dBASE Il with free dBASE Il User's Guide ~ $439
WordStar $269
1-2-3 with free 123 Trans $399

(Available at SoftwareBanc Seminars)

Take stock in SoftwareBanc! Call or write for the free catalogs which
include our complete product line, seminar curriculum and unique
services.

At SoftwareBanc, a wise investor is our best customer.

To order, call (800) 451-2502 or (617) 641-1241 in Mass. Hours are
9 a.m. - 8 p.m. EST Monday - Friday and 9a.m. - 5 p.m. EST on
Saturday.

Payment may be made by: MC/VISA, MO, check or COD. Terms available to qualified

customers. MA residents add 5% sales tax. Add $5 for S&H. Prices subject to change
without notice. Dealer inquisies invited. Ask about our Discount Savings Plan.

dBASE Ilis aregistered trademark of Ashton-Tate

1-2-3is a registered trademark of Lotus Development Corp.
WordStar is aregistered trademark of MicroPro

UNIX is a registered trademark of Bell Laboratories

(800)-451-2502
(617)641-1241 in MA
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What are the adverse effects of this
compound?

Wouldn' it be great if you could
use your IBM* PC to tap into vast
resource libraries across the country?
To transfer files to your partner.
upstate? Or from your broker, down
the street?

It's possible. All you need is a
modem, to connect your computer
to others. Down the hall. Or thou-
sands of miles away.

Hayes Smartmodem. Think of it as
your computer's telephone. Hayes
Smartmodem 300™ and the faster

Smartmodem 1200™ allow you to com-

municate over ordinary phone lines.
But any modem will send and
receive data. Hayes Smartmodems

112 BYTE May 1984
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Gary: The pedigrees for next week’s
auction are as follows...

//////////”’ i Your computer’s telephone.
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also dial. answer and disconnect
calls. Automatically. And without
going through the telephone receiver,
making them far superior to acoustic
coupler modems.

Choose your speed; choose your
price. The lower-priced Smartmodem
300 is ideal for local data swaps and
communicates at 300 bps. For longer
distance and larger volumes, Smart-
modem 1200 operates at baud rates
of 300 or 1200. with a built-in selector
that automatically detects transmis-
sion speeds.

Both work with rotary dials,
Touch-Tone®and key-set
systems:; connect to most time-
sharing systems; and feature
an audio speaker.
Smartmodem 1200B™ is also avail-
able as a plug-in board. Developed
specifically for the PC, it

7
////////////,/M

Sold 1000 shares at 33 for net profit
of 6000. Richard.

simple steps required to create, send,
receive, display, list. name and re-
name files. It even receives data
completely unattended—especially
helpful when you're sending work
from home to the office, or vice versa.

If you need it. there's always “help”
This feature explains prompts, mes-
sages, etc. to make communicating
extra easy.

With Smartcom II, it is. Case in
point. Before you communicate with
another system, you need to “set up”
your computer to match the way the
remote system transmits data. With
Smartcom II, you do this only once.
After that. parameters for 25 differ-
ent remote systems are stored in a
directory on Smartcom II.

Calling or answering a system listed
in the directory requires just a few

quick keystrokes.
comes packaged with Hayes' . You canstore
own communications soft- H a es lengthy log-on
ware, Smartcom II™ sequences the

Smartcom II. We spent
alot of time developing it, so
you can spend less time using it.
Smartcom II prompts you in the

wwWw americanradiohistorvy com

same way. Press one
key, and Smartcom Il automatically
connects you to a utility or informa-
tion service.
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Smartmodem 300. 1200. and 1200B are FCC approved in
the U.S. and DOC approved in Canada.

Listing 1 continued:

38108 PRINT " THE FIRST THREE MONTHS OF THE"
Smartmodem 1200B. (Includes telephone cable. 3820 PRINT " PREGNANCY."®

No serial card or separate power source is needed.)

3830 GOSUB 2290:IF K$="R* THEN 3000

3840 PRINT *)>*

3850 PRINT * HORMONES AND BC PILLS ":PRINT :PRINT
3866 PRINT * THE SMALL AMOUNTS OF PROGESTOGEN"

3878 PRINT " IN BIRTH CONTROL PILLS ARE NOT®

3880 PRINT " LIKELY TO CAUSE MALFORMATIONS." :PRINT
3890 PRINT " STUDIES HAVE BEEN CONTRADICTORY"
3900 PRINT " AND CONFUSING,BUT IF THERE IS ANY"®
3910 PRINT " RISK, IT MUST BE SMALL.":PRINT

3920 PRINT " EXPOSURE TO DIETHYLSTILBESTEROL*
3930 PRINT * CAN CAUSE CANCER OF THE VAGINA IN*

3940 PRINT " FEMALE OFFSPRING,*

39350 GOSUB 2290:IF K$="R" THEN 3000

3940 PRINT ">*

39786 PRINT * ANTIBIOTICS " :PRINT

3980 PRINT " ALMOST ALL DRUGS USED TO TREAT"
3990 PRINT * INFECTIONS ARE SAFE IN PREGNANCY,* :PRINT
4000 PRINT " DRUGS CONTAINING TRIMETHOPRIM AND*
4010 PRINT " PYRIMETHAMINE MAY CAUSE MALFORMA-"
4020 PRINT * TIONS.BRAND NAMES FOR THESE DRUGS*
4038 PRINT " ARE: BACTRIM, SEPTRA, PROLOPRIM,"
4040 PRINT * TRIMPLEX AND DARAPRIM." :PRINT

4050 PRINT " TETRACYCLINE CAN CAUSE STAINING*
4066 PRINT " OF TEETH, AND SHOULD BE AVOIDED."
4070 GOSUB 2290:1F K$="R" THEN 3140

4080 PRINT ")*

4690 PRINT " ANESTHETICS " :PRINT :PRINT

ST ) 3
Smartcom 1l communications software.

4100 PRINT * ANESTHETICS FOR SURGERY OR DENTAL®
NOTE: Smartmodem 12008 may also be installed in 4118 PRINT * WORK DO NOT INCREASE THE RISK FOR"
the [8M Personal Computer XT orthe Expansion Unit 4120 PRINT " HAVING A DEFORMED INFANT.":PRINT
the immediate right of the Smartmodem 12008 may not 4130 PRINT * WOMEN WHO WORK IN THE OPERATING®
clearthe modem: also. the brackets may not fit properly. 4140 PRINT " ROOM OR ARE EXPOSED TO GAS ANES-"
g;*;:;g;urf-m"'m°th=ﬁshwfthemodemshoul 4150 PRINT ° THETICS,ESPECIALLY NITROUS OXIDE,"®
et 4168 PRINT * OVER A LONG PERIOD OF TIME, ARE"
4170 PRINT * AT INCREASED RISK FOR ABORTION.®
4180 GOSUB 2290:1F K$="R* THEN 3168
4190 PRINT ">"
And, in addition to the IBM PC, 4200 PRINT * DRUGS FOR NAUSEA *:PRINT
; ; 4219 PRINT * MANY STUDIES INVOLVING MANY HUN-*
tS}xln a;}r}t;;glhszllsgavaﬂal)le)f(c% 4220 PRINT " DREDS OF WOMEN. HAVE FAILED TO"
= ersonal Lomputer A1, 4230 PRINT * SHOW AN INCREASED INCIDENCE OF*
COMPAQ Portable, Corona Por- 4240 PRINT * MALFORMATIONS." :PRINT
table PC, Columbia MPC, DEC 4250 PRINT “ IN SPITE OF OVERWHELMING SCIENTI-*
g i 4260 PRINT " FIC EVIDENCE AND 27 YEARS OF USE,"
ﬁaa‘“b,g‘}’lmgféﬁﬁﬁfﬁ Ilit:?g 4270 PRINT * A RECENT COURT JUDGEMENT HAS CAU-"
ypro L'p P : 4280 PRINT " SED PUBLIC ALARM OVER THE SAFETY"
Backefibythe experience and 4290 PRINT * OF THE MOST EFFECTIVE OF THESE"
reputation of Hayes. A solid 4300 PRINT ® DRUGS IN PREGNANCY, BENDECTIN,"
leader in the microcomputer in- 4310 PRINT ° AND ITS MANUFACTURE  HAS BEEN"
dustry, Hayes provides excellent A e e
documentation for all products. A
4330 PRINT )"
limited two-year warranty on all 4340 PRINT * TRANQUILIZERS, SEDATIVES " :PRINT :PRINT
hardware. And full support from 4350 PRINT * TWO MAIN STUDIES HAVE PRODUCED®
us to your dealer 4360 PRINT " CONFLICTING RESULTS, BU; RISK, IF"
; 4370 PRINT * IT EXISTS, IS SMALL." :PRINT
. Slc;;eehlcrgttoila .B}:eak?utof 4380 PRINT " THE SAME THING CAN BE SAID ABOUT®
Isolation. L>€t a {elephone€ tor your 4390 PRINT " MOOD ELEVATORS OR ANTIDEPRESSANTS, "
Personal Computer. From Hayes. 4395 PRINT * WITH THE EXCEPTION OF LITHIUM.":PRINT
Hayes Microcomputer Products, 4408 PRINT * BARBITURATES HAVE BEEN IN USE FOR"
Inc., 5923 Peachtree Industrial Blvd.. 4419 PRINT " A LONG TIME AND ARE CONSIDERED"
Norcross, GA 30092. 404/441-1617. 4420 PRINT " SAFE DURING PREGNANCY."

4430 GOSUB 2290:IF K$="R" THEN 3140
4440 PRINT *)>"
4458 PRINT " ASPIRIN " :PRINT

4460 PRINT * THERE 1S NO ASSOCIATION BETWEEN®

4470 PRINT * ASPIRIN AND MALFORMATIONS.* :PRINT

400, Smaremodem 1200 dem 12008 and 4480 PRINT * HOWEVER,ASPIRIN SHOULD BE AVOIDED"

Smartom e mademarks of Hayes MicrosomputerProducs. Inc 4490 PRINT * AFTER THE FIRST THREE MONTHS OF*
Compag Computer Corporabon, Coron Dat Syt Colurmba 4508 PRINT * PREGNANCY BECAUSE IT CAN CAUSE"
o e rotered 4518 PRINT " THE PREGNANCY TO BE PROLONGED IF*

service mark of Amencan Telephone and Telegraph. ©1984 Ha: 1311 i
Microcomputer Producss, inc | L = Listing 1 continued on page 114
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Listing 1 continued:
4520 PRINT " TAKEN IN HIGH DOSES.":PRINT
Th _S Stem 4530 PRINT " ASPIRIN MAY ALSO PROLONG LABOR,®
e p y 4548 PRINT * AND IF TAKEN WITHIN ONE WEEK OF"
4558 PRINT * DELIVERY, CAN CAUSE BLEEDING PROB-"
4540 PRINT " LEMS IN THE MOTHER AND INFANT."
l , )provel , ’en 4578 GOSUB 2290:1F K$="R" THEN 3148
4598 PRINT *)*
J 4400 PRINT " DRUGS TO BE AVOIDED "
OU Ve een 4618 PRINT * NEAR THE END OF PREGNANCY " :PRINT :PRINT
4620 PRINT * SULFA DRUGS AND ASPIRIN CAN LEAD"
" 4638 PRINT " TO JAUNDICE IN THE NEWBORN.":PRINT
Waltln For 4648 PRINT * THE FOLLOWING DRUGS CAN LEAD TO"
2o 4658 PRINT * RUPTURE OF THE BABY’S RED BLOOD"
4668 PRINT " CELLS CAUSING ANEMIA: DRUGS FOR"

44678 PRINT * MALARIA, PHENACETIN (APC), SULFA®
4675 PRINT " AND NITROFURANTOIN.*

A Lower Price! | s s o= T e

4708 PRINT SMOKING “:PRINT
- 4718 PRINT " SMOKING IS KNOWN TO BE A POSSIBLE"

. . 4728 PRINT " CAUSE OF PREMATURITY, AND IT MAY"
Compatible with the 1BM PC, XT 4738 PRINT * ALSO INCREASE THE RISK OF SPONTA-*
Corona, Columbia, Compag, Colby, 4740 PRINT * NEOUS ABORTION.":PRINT

. 4758 PRINT * CHEWING TOBACCO AND NICOTINE CHEW-"
Eagle, Hype,ton and Texas 4768 PRINT * ING GUM SHOULD NOT BE USED DURING®
Instruments’ Professional 4770 PRINT " PREGNANCY.":PRINT

o . 4788 PRINT " CUTTING BACK ON THE NUMBER OF CI-"
4798 PRINT " GARETTES SMOKED WILL HELP, IF YOU®

We've taken $245 off the price of the NCI p- 4800 PRINT " CANNOT STOP ALTOGETHER."

System, the newest, fastest and most complete 4810 GOSUB 2298:1F K$="R" THEN 3280

p-System for the IBM PC and compatibles. For 4820 PRINT ")>*

only $595 the NCI p-System offers far more 4830 PRINT " X-RAYS " :PRINT :PRINT
fealures than the comparably-priced version 4848 PRINT " THE AMOUNT OF RADIATION ABSORBED"
marketed by IBM. It uses the latest 485@ PRINT * FROM CHEST OR DENTAL X-RAYS IS*
implementation and has been recognized by 4848 PRINT : TOO SMALL TO HAVE ANY EFFECT CN:
major software developers and reviewers as 4876 PRINT . FETAL DEVELOPMENT. EVEN X-RAYS TO.
being the best version avaiable. 4898 PRINT * THE PELVIS IN EARLY PREGNANCY DO

] - 49080 PRINT * NOT PRODUCE ENOUGH RADIATION TO"
The NCI p-System runs up to five times faster
B . 4910 PRINT " CAUSE ANY MALFORMATION." :PRINT

than IBM's and is the only p-System that lets R i
ou move files from PC DOS to the p-System 4928 PRINT DURING PREGNANCY, HOWEVER, A LEAD
y . p ys. 4930 PRINT " SHIELD OR APRON SHOULD BE USED AS"
and vice versa. You also get many exclusive 4948 PRINT " A PRECAUTION. "

iities and the widest range of hardware *
utilities a 4950 GOSUB 2298:1F K$="R" THEN 3288
support and compatibility. Only the NCI p- 49408 PRINT 3"
System includes technical support and new, 4978 PRINT " FACTORS KNOWN TO CAUSE *
easy-lo-reference documentation. 4988 PRINT * DEFORMITIES IN THE FETUS *:PRINT
Special discounts are available for users who 4998 PRINT " MORE THAN &5% OF MALFORMATIONS®

have already purchased the IBM version and 5008 PRINT
want to upgrade to the NC! p-System. For full 5010 PRINT
detals clip this coupon and send it to: 5020 PRINT 18 OF WHICH MAY BE ATTRIBUTED TO"
5638 PRINT DRUGS. THE OTHER 25 ARE DUE TO"

* HAVE UNKNOWN CAUSES, BUT PROBABLY"
N | Se4q8 PRINT * CHROMOSOME OR GENETIC PROBLEMS." :PRINT

MOST HAVE MULTIPLE CAUSES, ONLY"®

5858 PRINT EVEN THALIDOMIDE PRODUCES DEFECTS*®

e S840 PRINT " IN LESS THAN 25% OF EXPOSED OFF-"
s=s s T =——umn 5878 PRINT * SPRING.":PRINT
g = 5880 PRINT * CYTOTOXIC DRUGS USED FOR CANCER"
- 5898 PRINT * TREATMENT ARE THE OTHER CLASS OF*
ge'ﬁgggggguéﬁﬁggﬁh , 5188 PRINT " DRUGS THAT CAUSE MALFORMATIONS.*
e. c h . ="R"
Burnaby, B.C. Canada V5G 4M1 2’,;3 ,G,g?ﬂ?- ?2;.9.8'”: K$="R® THEN 3280
Phone (604) 430-3466 5168 PRINT * STREET DRUGS *:PRINT
O/ want to know more about NCI's p-System S170 PRINT * PREMATURITY AND LOW BIRTH WEIGHT"
O/ own an IBM version 5188 PRINT " ARE COMMON AND INFANT MORTALTIY®
O Please send me dealer information 5198 PRINT " IS INCREASED WITH USE OF HEROIN.® :PRINT
Name - 5200 PRINT * WITHDRAWAL EFFECTS AFTER DELIVERY"®

Title 5218 PRINT " OR EVEN WHILE IN UTERO CAN CAUSE"
— — - - 5220 PRINT " FETAL DISTRESS AND DEATH." :PRINT
Company —_— — S 5238 PRINT “ NONE OF THE COMMON STREET DRUGS,"
Address 5240 PRINT " INCLUDING MARIJUANA, ARE KOWN TO"
5258 PRINT " CAUSE ANY FETAL MALFORMATIONS.*

5248 GOSUB 2298:1F K$="R" THEN 32860

State —2Zp - 5278 PRINT :PRINT * YOU HAUVE REACHED THE END *
o — :
il irelaequgler Ll ool 5288 PRINT * OF THE PROGRAM *

s of ntematonal Busness Machies Coporas 5290 GOSUB 2290:1F K$="R" THEN 3288

S | 5368 GOTO 1018

114 BYTE May 1984
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A TIMELY

ANNOUNCEMEN

FOR ProDOS
USERS:

COngratulationS! You not only
have a powerful new operating

system in Apple's* ProDOS, you can
now get an incredibly versatile
Clock/Calendar card to use with it.
PROCLOCK™.

PROCLOCK is the first
Clock/Calendar designed for
ProDOS-based systems as well as
other Apples running DOS 3.3,
CP/M**, Pascal, Applesoft*, and
BASIC.

What's more, PROCLOCK fully
emulates Superclock II,
Thunderclock Plus and Apple
Clock*. So programs written for
these products can be used without
any modification.

Of course, PROCLOCK will time-
and date-coding files. And consider
how much money you could save
by timing your modem to transmit
when the phone rates are cheapest.
You can even use PROCLOCK as
part of an automatic appliance
control system.

Plus, PROCLOCK's powerful inter-
rupt capabilities are invaluable to
programmers working with time-
sensitive routines and multi-tasking.
It can generate interrupts at inter-
vals of 1 millisecond, 1 second, 1

Circle 314 on inquiry card.

minute, 1 hour, or any combination
of those. And all interrupts are
software-controlled and handled
through PROCLOCK's on-board PIA.

Speaking of software, you also get
a diskette full of sample programs,
utilities and applications like our
Time-Clock 11 job/time logging
program.

PROCLOCK even includes one
feature we don't expect anyone to
take advantage of—a 10-year lithium
battery that keeps the clock running
even if your computer is left off for
long periods of time.

But just try to keep away from
your Apple long enough to put that
to the test! With PROCLOCK, you'll
have a whole new world of applica-
tions to explore. And plenty of time
to explore it. Because PROCLOCK is
a reliable, well-built piece of hard-
ware. So well-built, it's backed by a
five-year warranty.

Ask your dealer about PRO-
CLOCK. It's perfect timing for Pro-
DOS users!

Another practical product from
Practical Peripherals—makers of
MICROBUFFER™ PRINTERFACE™
GRAPHICARD'™, and SERIALL™

=PRACTICAL
=PERIPHERALS

31245 La Baya Drive, Westlake Village, CA 91362

(818} 991-8200 « TWX 910-336-5431

*ProDOS, Apple, Applesoft and Apple Clock are registered
trademarks of Apple Computers, Inc. "*CP/M is a registered

trademark of Digital Research, Inc.
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Text continued from page 108:

your patients access to the computer,
you may find this type of program
useful in another way; it can be used
by your staff to answer questions
posed by patients.

Letting a nurse or receptionist han-
dle simple medical questions is a
common practice, but the aptness
and correctness of the response may
vary considerably depending on the
training and experience of the person
answering the questions. A program
such as listing 1, used by the office
staff to answer patient queries, can,
in effect, make use of the expert
knowledge and judgment of a physi-
cian, even in his or her absence.

In essence, the program and not
the staff person supplies the answers.
Through the program, the logic and
rules of the expert applied to the base
of medical knowledge control the
response to the questions. The pa-
tients receive the answers you would
have given, just as if you were speak-
ing to them directly. Full diagnostic
programs for large computers are
already in operation in some medical
centers. These programs, known as
“expert” systems, function in much
the same way. By interrogating for
signs and symptoms and acting on
these with rules devised by profes-
sionals, the systems arrive at the most
likely diagnoses.

Adaptability to Other Computers

The Drugs in Pregnancy program
was written in Atari BASIC and re-
quires less than 13K bytes of
memory. [ chose the Atari because of
its inexpensive price and rugged con-
struction, and because it could be
used without difficulty by anyone in
the waiting room. The program can
be easily rewritten in versions of
BASIC for other computers. Instruc-
tions helpful for such conversions are
given in the next section of this
article.

The program structure is not
limited to any particular field or topic.
By changing the wording of the
choices and the responses, you can
change the topic to heart disease, ex-
ercise physiology, or any other area.
By retaining its structure, the pro-
gram will continue to operate as
before, adapted to the new subject.
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Converting an Atari Program

If you are converting this program
for use on a computer other than the
Atari, you need to change or elimi-
nate some of the Atari-specific state-
ments and commands. These are
mostly graphic commands and sym-
bols that differ from those of other
computers. In the program listed,
they serve to change the colors of the
background and the borders of the
screen display. You could delete all
the graphic statement lines in the pro
gram, and it would still convey the
information.

I chose the Atari
because of its
inexpensive price and
rugged construction.

In designing this program, I de-
voted particular attention to making
it user-proof. Envisioning the user
as someone with no previous ex-
perience in operating a computer,
and considering the environment for
the program’s intended use, I at-
tempted to make it as difficult as
possible to crash the program. The
program had to continue operation,
or right itself, if the user committed
a mistake. This goal was achieved to
a point.

Practically all the keys are rendered
inoperable except the few that are
needed for the user to make choices
in the program. Because the office
computer does not operate with a
disk system, I found no practical way
to disable the Break or the System
Reset keys other than to cover them
with the message, “Do NOT press
this key” All responses to the user
choices are segregated into timed
loops so that if a preset time limit is
exceeded, the program will auto-
matically restart at the beginning.
This prevents the program from
freezing at a particular place if the
user abandons it before its conclu-
sion.

Most of the PEEK and POKE state-
ments are used to carry out the fool-
proofing. Since the PEEKs and
POKEs are peculiar to the Atari, if
you need this kind of crash preven-
tion, you will have to devise methods
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for your own computer. The follow-
ing Atari commands and functions
are explained in detail so that you can
convert them to the equivalent func-
tions on your computer.

The SETCOLOR statement chooses
a particular hue and luminance. The
question mark (?) is an abbreviated
form of the PRINT statement. PRINT
#6 is a graphic statement that pro-
duces enlarged characters on the
screen. The GRAPHICS command
selects one of various graphic modes.
Since the Atari GRAPHICS com-
mand also clears the screen, wher-
ever you see this command in the
program you should substitute your
computer's command to clear the
screen. Another Atari command also
clears the screen: a PRINT statement
followed by an arrow between dou-
ble quotes. However, since most
printers cannot print this arrow char-
acter, another symbol for the clear-
screen command appears in the
printout of the program listing. That
symbol is “}” (right brace). Wherever
you come across PRINT “}” in pro-
gram listing 1, you should also sub-
stitute your computer’s clear-screen
code.

Explanation of the Program

Atari BASIC requires dimensioning
all string variables for the maximum
length of the string. The DIM state-
ment, line 1010 CLR :DIM K$(1), re-
serves a certain number of memory
locations for the string variable KS$.
Each character in a string requires 1
byte in memory. CLR clears the
memory of all previously dimen-
sioned strings, arrays, and matrices.

Ordinarily, luminescence is re-
duced and the colors are rotated to
protect the screen if no one accesses
the keyboard after nine minutes. The
POKE command, line 1020 POKE
77,0, disables this function since the
keyboard frequently goes unused for
this period of time. Instead, the pro-
gram changes screens automatically
every 15 to 20 seconds while unat-
tended, so this protection feature is
not needed.

Line 1080 sets up a loop to keep the
display on the screen for 15 seconds
and allows the user to break out of
the loop to start the main program by
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THE WHOLE ENCHILADA
2 $1575 D

Compare this system 1o any offered by any manufacturer, any dealer. A 16-bir, 128K
8088 MS-DOS system (which by happy coincidence runs some IBM PC-DOS programs):
The PC DeluxeTm includes the Sanyo MBC-555 computer with dual disk drives, MS-DOS.
Sanyo Color Graphics Bosic. Wordstar, Calcsrar, Mailmerge. Spellstor. Infostar. PC Filer, a
12" greenphospher Sanyo display with a 640x200 resolution, o printer cable, and your
choice of o Mannesmann Tally Splirit 80. Gemini 10X. or Scorsdale Systems new LTR-1
lener quality printer. All for $1575.

Of course you may not want the whole Enchilada. in which case we have other system
packoges based on the Sanyo 550 computer thot moy be more 1o your taste.

If you're thinking about buying the hottest micro of 1984 give us o coll. Find out why our
prices, Inventory, product knowledge, and an insotioble appetite for mexicon food

PC PLUSmw $1099
$1575

PC DELUXE m

The Sanya Plus include s MS-DOS. Sanyo Basic. Wardstar, Calcstar, Easywriter |, o CRT-36.
and dual 160K drives.
No dealers please.

JELEVIDEO

A

\ s i

-

Each Columbla cames with Bosica (with

The single user 803's now include CP/M!
and Grophplon from Chong Lobs. You
con save money by buying your multi-
user Televideo system from us, and we
can hove it installed at your site through
out agreement with T.R.W. (additional
charge).

TPC-dual drive $1709
803 $1849
1605 New, Call!
802H $4319
806/20 mb. $4859
816/40 mb. $9275

TERMINALS

From the lowest-priced dual-floppy mulri-
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TAW. We will configure. test and install
your systems for on additionol charge
{coll for prices).
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580-10 53629
586-20 $6539
586-40 $7995
8000-10 54679
8000-14 58118

Sanyo 8-bit Systems

Now you can go beyond IBM compati-
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2:150°s run vinuolly oll software written
far the IBM-PCRbut feoture o new
modulor design so thor they can be
easily upgroded.Each ZF-151-22 cames
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big return key. The ZF-161-22 is o dual
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ZF-151-22
P-4

ZF-161-22
ZW-154-22
new lower prices.

IDM-PC® compatible color graphics).
Perfect Writer TM. Perfect Speller Tm.
Perfect Colc TM. Perfect Fller T™. Fast
Graphs. Home Acc't Plus, Space Comman:
ders, Diagnostics and the Columbio Turor.
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the deskiop unir. Both have dual 320K
drives and ore bocked nationwide by
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1600-1 price includes CRT controller and
keyboord.
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1600-1 $2569

1600-4 53849

PRINTERS

‘,\7\‘;?'/\' Y, .
Scottsdale Systems.. i

. Tolly Spirit
m—ry 617 N. Scortsdale Road, Suite B, Scortsdale, Arizona 85257
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pressing the Start key. The PEEK
command in this line monitors the
Atari console switches. When the
Start key is pressed, the program
branches to line 3000. If the Start key
is not activated within 15 seconds, the
loop terminates and the program
goes on to the next statement.

Line 1160 performs the same func-
tion for the second screen display,
and line 1170 returns to the first
screen if the Start key is not activated.

Lines 2000 to 2370 are subroutines
and will be discussed in the sections
of the program that call them.

Line 3000 is the beginning of the
main program. A brief explanatory
message is displayed on the screen
followed by a menu of five drugs and
an option to go on to a list of addi-
tional drugs.

Line 3132 calls subroutine 2290.
(This input subroutine ends at 2370
unless an exit is made at one of the
earlier lines.) The subroutine displays
a menu of choices. A timing loop is
set up as before, while the PEEK 764
statements read the value of the last
key pressed. This function is similar
to that of the INKEY statement in
other versions of BASIC. The com-
puter responds when the key is
pressed; the user need not hit the
Return or Enter key. The POKE state-
ment restores the PEEK location to its
normal value of 255, and the charac-
ter entered is stored in the string

variable K$. If the character “C” is
entered, indicating that the user
wishes to choose one of the drugs
listed, the program returns to line
3132 and falls through the next two
staterrrents to line 3134, where the
program control shifts to the sub-
routine starting on line 2120.

The subroutine at line 2120
prompts the user to enter a number
and sets up another timed loop. The
PEEK 764 statements that follow
again scan the keyboard for the num-
bers 1 through 5, store the chosen
number in the string variable K$, and
then return the program to line 3134.
Lines 2140 to 2172 will not respond to
any entry except the numbers 1
through 5. This is a further safeguard
against the program'’s being crashed
by an incorrect keystroke. Line 2180
restarts the program if keys 1 through
5 are not pressed within 15 seconds.

The second statement on line 3134
calls the subroutine at line 2250. This
subroutine checks to see if the
keyboard entry was a number from
1to 5. If not, line 2250 displays an er-
ror message and sets an error flag in
variable K$; this returns the user to
the menu again for another input in
line 3140.

If all has gone well up to this point,
K$ contains the number associated
with the drug of choice. The conver-
sion of this string value to a numeri-
cal value with the VAL function in

line 3150 causes the program to
branch to the appropriate routine
with the ON GOSUB statement. If
"“R” was entered as a choice, the pro-
gram will return to the previous
menu. If “M” was the choice, the
program will display the names of
more drugs by branching to the next
list of drugs.

The many subroutines, nested sev-
eral layers deep, may make following
the logic of the program difficult.
However, the memory stack keeps
track of all the subroutine calls and
returns each one to the proper ad-
dress. The advantage of such a
method is that the user can move
from the beginning of the program to
the end in sequence, or jump back
and forth anywhere in between,
without being restricted to a one-way
path.

The remainder of the program con-
tains the text for the choices available
to the user and further information
on the topic chosen. By changing the
textual content but retaining the
form, structure, and logic of the pro-
gram, you can rewrite the contents to
deal with any topic that lends itself
to a list of choices with a response for
each one.m

George Zucconi, M.D., has a private OB/GYN
practice in San Diego, California. He has written
numerous articles and delivered lectures on the topic

of computers and medicine. He can be reached at
7808 El Cajon Blvd., La Mesa, CA 92041.

tion we may have is ever given).

a message to our subscribers

From time to time we make the BYTE subscriber list available to other companies who wish to send our sub-
scribers material about their products. We take great care to screen these companies, choosing only those

who are reputable, and whose products, services, or information we feel would be of interest to you. Direct
mail is an efficient medium for presenting the latest personal computer goods and services to our subscribers.
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THE SMALL BUSINESS MAINFRAME
MuSYS NET/work 8816

Large Multi-user Capability

The NET/work 8816 is an 8/16 bit Multi-user, Muiti-
small business computer system that affords “Mainframe
Power at a Micro Price"”. The major features of th
system are:

m Expandable from 2 to 8 users, with 18 to 242 formatt

Megabytes of reliable high speed stW4
has their own computer with a minim 8K RAM and
access to a common datitpse-oﬂﬁrormation.

®m Runs over 3,000 CP/M and MP/M software packages.
The Ngle 816 operates under an enhanced version of

_the"TurboDOS operating system, providing each user with

- one of the industry’s largest TPAs (minimum 63 KB).

B You won't outgrow this system! Room for growth without

costly changes. Networking via ETHERNET links up to 16

NET/work is a trademark of MuSYS Corporation. TurboDOS is a
trademark ol Software 2000, Inc. CP/M is a trademark of Digital
Research, Inc. Ethernet is a trademark of Xerox Corporation.

Tl

. o ‘\x )
AR

//'
s with 3.8 GIGABYTES

systems to accommodate 2
of high-speed onli sk Storage.
ll, boots from the hard disk with a
-driven System Configuration Program, and even
easier to use.
m Plus, Cartridge or 9 Track Tape Back Up Subsystems are

available.
Call toll free 1-800-852-5362 for literature (sent in 24 hours),
inside California (714) 662-7387. Or write MuSYS Corporation,
1752-B Langley, Irvine, California 92714. TWX 910-595-1967.
Cable MUSYSIRIN.

DEALER and OEM INQUIRIES WELCOME

MuSUES

specialists in multi-user business systems
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THE ESSENTIALS

The CompuPro H40 Disk Subsystem

\When it comes to answering your data storage needs, CompuPro has the essential
components. Like our H40 Hard Disk Subsystem with Disk 3™ controller and our Disk 1A™
controller. They're the IEEE 696/S-100 products that will keep you and your system on the
cutting edge of computing for years to come. Each reflects the most advanced technology
available. And that's what you’'ve come to expect from CompuPro. Because we've built
our reputation on quality components like these for more than a decade.

DlSK 1 Vs Our high-performance floppy disk controller handies any combination of up to
m four 8” or 54" drives. The Disk 1A is perfectly suited for the highest level single

or multi-user microcomputer system. It features state-of-the-art LS| architecture, high-speed DMA interface,
and complete compatibility with CP/M-80™, CPIM-86; CPIM-68K™, CPIM®8-16™, MPIM™8-16™, and
Concurrent CPIM™8-16™ operating systems.

Dl SK 3“4 Our hard disk controller, which supports as many as four 5'4” \Winchester drives,
» achieves new levels of performance for muiti-tasking systems. The Disk 3's
many features include transfer of each disk sector using high speed “‘burst mode” DMA,

and a channel processor for independent seeking, reading and writing, as well as e > i
the capability to transfer large blocks of data between disk and memory -

with a single command. Compatible with the same operating il ol
systems as Disk 1A. / ~



www.americanradiohistory.com

OF DATA STORAGE

HARD DISK
» SUBSYSTEM:

/ Here's the essential peripheral for your micro-
o computer. The H40 has a single 8" floppy drive
, —a Qume Trak 842™ that’s double-sided double-

density with 1.2 Mbytes of formatted capacity—and a

Quantum Q540™ 5%" hard disk with 40 Mbytes of un-

/ ’ formatted storage, allowing both floppy disk and hard
disk operation in a single unit. Assembled in our famous disk

enclosure, the H40 is compatible with the |IEEE 696 standard.

N\

You can learn even more about making the most of

z your microcomputer by sending for our free catalog. In
‘ it, you'll find components and systems that can improve

the way you work. And why CompuPro is essential to you.

The Essential Computer™

/ See us at COMDEX/Spring '84, booth #8010.

ompuPro.

A GODBOUT COMPANY
3506 Breakwater Court, Hayward, CA 94545
(415) 786-0909

CPIM and CPIM-86 are registered trademarks and CP/M-80 and CPIM-68K are trademarks of Digitat Research Inc. CP/M 8-16, MPIM 8-16 and Concurrent CPIM 8-16 are compound trademarks
of Digital Research Inc. and CompuPro. Disk 1A, Disk 3 and The Essential Computer are trademarks of CompuPro. Qume Trak 842 is a trademark of Qume Corporation. Quantum Q540 is a

trademark of Quantum Corporation. Prices and specifications subject to change without notice. ©1984 CompuPro
Circle 90 on inquiry card. For Dealer locations, see pg. 435
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The Microcomputer
as a Decision-Making Aid

A computer can help you make decisions at work, but only if you

The phrase “decisions, decisions,
decisions,” used either in jest or in
response to real frustrations, bears
special significance. It has come to be
a common, sometimes satiric, way of
identifying one source of our prob-
lems. In this case, the source of irrita-
tion is the fact that the decisions we
have to make have a way of piling up,
demanding our time and attention,
and seemingly never becoming man-
ageable. The average person takes for
granted the ability to make complex
decisions. From the time we get up
(what to wear today?), through the
morning (which route to work?),
afternoon (what's for lunch?), and
evening (more dessert?), we are pre-
sented with choices, and we con-
stantly make decisions. Throughout
the day we make simple decisions
about our personal well-being, even
while we are engaged in professional
activities. At some point this constant
decision making can cause “decision
overload.” We get tired, our concen-
tration suffers, and we start making
mistakes.

The Problems

The combination of being over-
burdened with decisions and making
a series of bad choices will frustrate
most of us. More important, when
we're at work this problem can have
consequences far beyond its effect on
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know what to expect

Peter Callamaras
U.S. Air Force

our emotional state. A classic ex-
ample of decision overload and its
possible dangers is a doctor’s mis-
diagnosis.

A second problem related to deci-
sion making is the amount of time it
takes. Assimilating all the informa-
tion relevant to a decision can slow
the whole process. Add to that the
fact that the volume of information
keeps growing. In fact, things change
too quickly for many of us to keep up,
especially in a busy work environ-
ment.

With the need to make more and
better decisions, and because of the
time involved in wading through so
much data, we obviously need some
way to reduce the burdens of profes-
sional decision making. Microcom-
puters provide a means of satisfying
these needs.

Microcomputers can simplify deci-
sion making, speed up the process of
choosing between alternatives, and
help ensure the accuracy of each
decision.

Levels of Decision Making
There are three levels of decision
making: operational, managerial,
and strategic. Microcomputers can be
of great value at all three levels.
Most operational-level decisions in-
volve the specific needs of the deci-
sion maker. These decisions make up
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the majority of our routine choices.
They usually are standardized in our
daily activities. Operational-level
decisions require detailed informa-
tion, but the data is readily available
and its conversion into decision-
making information is often subcon-
scious. We have a set of “canned”
responses for these decisions and we
often can delegate their execution.
The typical advice to a cold sufferer,
“take aspirin and drink plenty of
liquids,” is a delegated canned
decision.

Managerial-level decisions require
a broader base of information. The
decision maker must rely on his prior
experience, training, and instincts.
Managerial-level decisions cannot be
delegated, but they can be substan-
tially speeded up. For instance, a
lawyer about to accept a new case
may have a general idea of what it
concerns. However, the lawyer can't
give his client any legal advice until
all the data concerning the case is in.
The client can help the lawyer by giv-
ing him detailed and specific infor-
mation.

Strategic-level decisions require a
wide range of information. These
decisions usually are made after long
periods of thought and planning and
they often require the generation of
completely new data. For example,
the chief space-shuttle program
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engineer probably had to “im-
agineer” some of its aspects from
technology that was either immature
or still speculative when the program
began. Thus, the majority of strategic
decisions are heuristic (trial and er-
ror) and cannot be standardized,
canned, or delegated. (For a more
detailed discussion of the three levels
of decision making, see Information
Processing Systems for Management,
Chapter 20, by D. Hussain and K.
Hussain, Homewood, IL: Richard D.
Irwin Inc., 1981.)

Time and the Microcomputer

Work time is one of our most
precious resources and also one of
the most difficult to conserve. Micro-
computers can help us reduce the
time we have to spend on the deci-
sion-making process by gathering
data and converting it into usable in-
formation. Once we have all the in-
formation we need, we can concen-
trate on our most prudent course of
action.

Computers can bound a problem
and ensure that we have the informa-
tion we need to make a decision at
our fingertips. If the decision is
routine, computers can provide a
canned response and you can get on
with more important matters. How-
ever, it will take time to integrate a
computer into your professional life.

First, you have to decide whether
you really want to add a computer to
your set of professional tools. Then
you have to decide what to buy.

Next, you have to learn how to
operate the hardware and interact
with the software. Current literature,
particularly advertisements, can lead
you to believe that you can become
proficient at operating a microcom-
puter in a few hours. This is not so.
While you can learn to manipulate
the keyboard and turn out some use-
ful products in short order, you will
not get the full benefit of the micro-
computer until operating it becomes
second nature to you. Compare this
to oil painting. Until you master the
basic techniques of applying the
paint to the canvas, shading, mixing,
etc., you will not have complete
freedom of creativity. The same holds
true for a computer system.

It also takes time to enter necessary
background information into your
computer. Many ads for financial-
management programs, for example,
only describe the output you can
generate and don't dwell on the time
it takes to input the information you
need to get those impressive print-
outs. If it took you an entire year to
spend the money you are now trying
to account for, you can expect that it
will take a great deal of time and
effort to put your spending history
into the computer.

Some Helpful Solutions

In the past, two data-processing
disciplines aimed at satisfying the
needs of decision makers have been

e e = = e = = == ]
Any professional who
has to work with
finances and is not
using a computer
system is wasting
valuable time.

management information systems
(MIS) and decision support systems
(DSS). An MIS is a large data-gather-
ing system. You define your data
needs and set up a method of gather-
ing it. The DSS is a refinement of the
MIS applied to an individual’s
decision-making needs. An analogy
can be found to a microcomputer if
you imagine starting with a database
management system (MIS) and then
designing a set of tailored reports
(DSS) based on the MIS data.

For another example, look at your
annual tax return and your check-
book as an MIS and a DSS, respec-
tively. Your tax return should contain
all your financial data in one handy
form. You can use it to gauge your
financial health and make plans for
the coming year. You use this MIS to
create budget categories for the
following year (checkbook/DSS). You
then use these budget categories for
specific financial decisions. Balancing
your checkbook at the end of the
month tells you how much you spent
in relation to how much you had. You
can then break out the totals for each
budget category and take a detailed
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look at your spending for the month.
Then, if necessary, you can make ad-
justments for the next month.

In the past, both MIS and DSS sys-
tems had to be implemented on large
computers. Today, most professionals
can obtain the benefits of an MIS/
DSS with a good microcomputer sys-
tem.

How the Microcomputer Helps

Any professional who has to work
on finances and is not using a com-
puter system is wasting valuable
time. This applies particularly to pro-
fessionals in business for themselves.
When reviewing financial activities,
the computer makes it easy to com-
pare the money that is coming in
with the money that is owed. If there
are discrepancies, a computerized
financial-management system allows
you to go back and locate the source
of the problems. If things are going
well, you can use a spreadsheet pro-
gram to speculate on possible future
directions. A microcomputer also can
make tax planning an easy, ongoing
exercise that maximizes income and
minimizes payments.

A computerized inventory system
can also be of help to the profes-
sional. For example, you can establish
a set of routine procedures for order-
ing supplies. If it takes a week to
receive a high-consumption item,
you can use the computer to deter-
mine when to place the order. One
way this can be done is through the
application of the economic order
quantity (EOQ) method. With EOQ
you create a model of your consump-
tion patterns and compare them with
your ordering/receiving patterns. The
result is an indication of the best time
to place orders. Accurate and timely
order placement ensures that a mini-
mum amount of inventory will be on
hand to satisfy operating needs and
that you will never run out of some-
thing. The stock stays fresh and
storage costs decline. This also turns
inventory control into a set of oper-
ational-level decisions that then can
be delegated to a subordinate.

Microcomputers can perform com-
plex statistical analyses. Engineers
routinely perform statistical analyses
of the failure rates of materials or
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components they want to use. The
results allow them to accept or reject
the materials. Once the acceptance/
rejection criteria are determined,
materials selection can be reduced to
a canned routine.

For professionals who travel a great
deal, trip planning can be made
easier with a transportation model
(TM). The TM can also determine the
most economical route for product
deliveries. For those whose business
it is to move people or things around
the country, the decision again can be
converted into a set of canned con-
trol types and delegated.

Another type of software can aid
planning and scheduling by provid-
ing a pictorial representation of the
task at hand. Once the necessary
events are determined, the computer
generates a graph of the events along
a time line. As time passes, the com-
pletion of a specific task can be
tracked against the graph and correc-
tive action can be taken as needed.
One of the better known of these
time-line graph programs is the
critical-path method (CPM).

Teleprocessing through the phone
system opens a whole new world to
the microcomputerized decision
maker. For those who need a great
deal of information, the growing
number of on-line data services can
be a godsend. An on-line data service
can be viewed as a specialized library
in a computer. There are several
medical libraries, for example, that
allow doctors to make more accurate
diagnoses or prescribe more effective
medication.

On-line data services for lawyers,
such as Westlaw, contain a vast body
of judicial decisions. These services
can reduce the drudgery of wading
through all the material that is poten-
tially applicable to a legal question.
The search capability allows a lawyer
to put in a set of key words and any-
thing relating to those words is
returned.

Conclusion

The more decisions you reduce,
standardize, and delegate, the less
time decision making will take. The
more data you gather, the more in-

formation you will have available to
make the best possible decisions. The
microcomputer’s ability to play “what
if” gives you trial-and-error results
without forcing you to live with the
consequences of poor decisions.

The cost of microcomputers now is
generally low enough to be afford-
able to most professionals. Learning
to use one properly takes time, but
it is worth the investment. The docu-
mentation that accompanies most
hardware and software is getting bet-
ter. With clearer instructions, it takes
less time to get “up to speed.” There
is plenty of software available to sup-
port decision making, and there are
more decision-making packages com-
ing out all the time. The key question
is, Can you afford not to start using
a computer to aid in your decision
making?m

Peter Callamaras, an Air Force officer, can be
reached at AFCC/EPPB Scott AFB, IL 62225. He
recently received his master's degree in systems
management. He has been interested in computers
since 1966 and was the service-department manager
of a computer store.
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WHY DEC AND INTEL
CHOSE THE MARK WILLIAMS
C-COMPILER.

DEC and INTEL wanted the best C technology avail-

able, with excellent code density, supporting the full C
language and their specific operating environments—

all at a competitive price.

They found it all at Mark Williams.

WHY YOU SHOULD
CHOOSE THE MARK WILLIAMS
C-COMPILER.

Our C-compiler supports the dominant 16-bit micro-
computers—68000, PDP-11, Z8000, 8086 —with a proven
reliable, high-technology product. We are shipping
versions of C for a large number of environments includ-
ing CP/M and PC DOS. Both cross and native compilers
are available.

Call us for the distributor nearest you. OEM’s should
contact us directly about their specific requirements.

Mark Williams Company,
1430 West Wrightwood, Chicago, Illinois 60614,

312/472-6659.
Mark
Williams
Company
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The Wang PC.
The haz:'lcll\gware

that brings out the
best in software.

The Wang Professional Computer runs
hundreds of the most common business
- applications.
— And almost all of the most
A |= popular software programs —
including Visi On,™ Lotus 1-2-3®
TK!Solver,™ Multiplan™ and
\| Peachtree.”
And because the Wang
1 Professional Computer is more
& powerful than most other personal
¥ computers—including the IBM PC -
it runs all of these programs better.
Applications are more responsive.
Screens are faster.
The graphics are sharper.

In fact, many software
companies have told us they prefer
- to see their software demonstrated

=% onthe Wang Professional Computer.
e i Which is only natural. Everybody
===\ likes to look their best.
o e For a demonstration of the
| ‘ﬁﬁ‘y‘ Wang Professional Computer, call
1-800-225-9264. Or write to:
: Wang Laboratories, Inc., Business
Executive Center, One Industrial
Avenue, Lowell, MA 01851.

Visi On is a trademark of VisiCorp. Lotus 1-2-3
is a registered trademark of Lotus Develop-
ment Corp. TK!Solver is a trademark of Soft-
ware Arts Inc. Multiplan is a trademark of
Microsoft Corp. Peachtree is a trademark
of Peachtree Software Inc.

The Office Automation
Computer People.

BY6
© 1984 Wang Laboratories, Inc.

www americanradiohistorv com


www.americanradiohistory.com

Benchmarking
Business-Modeling Software

These guidelines will help you compare
the functions and speed of business-modeling software

William Hession and Malcolm Rubel
Performance Dynamics Associates

When you want to fasten two
boards together, you usually use a
nail. To drive the nail through the
boards you need a tool—preferably a
hammer. The heel of a shoe might
sometimes work, but it is hardly
satisfactory where many nails are in-
volved. You use a hammer because
it is the best tool to perform the re-
quired tasks.

The process of selecting computer
software, specifically business-
modeling software (such as spread-
sheet programs), can be likened to
the hammer and nail problem. The
software is your tool, but you need
to have the right program to suit your
modeling needs. Business-modeling
software is a general-purpose tool;
the added features of a specific pro-
gram make it either more or less
suited to different modeling tasks.
Selecting business-modeling soft-
ware is therefore complicated and
prone to error. Benchmarks, or stan-
dard references, can simplify your
evaluation of individual programs.

Alternative Selection Procedures
There are four distinct approaches

to selecting software; each has its

own strengths and weaknesses.

1. The “Dealer Demonstration” Ap-
proach. This involves going to a dealer
for product demonstrations. While
you can view excellent demonstra-

tions at reputable dealers, you will be
exposed only to the programs the
dealer stocks and sells. These dem-
onstrations will not necessarily be
specific to your individual needs.
When you go to a demonstration it
is essential that you have a clear and
concise idea of your needs, so that
you can ask the salesperson to show
you products that can meet your re-
quirements.

One drawback to this approach is
that the salesperson may be un-
familiar with all but one or two prod-
ucts. Thus the salesperson may try to
“force fit” your needs to the products
he is familiar with. If the salesperson
can'’t tell you about alternative prod-
ucts, you may make a poor purchase
decision.

You also should not be afraid to ask
the salesperson questions. Although
you may think your questions are
unimportant, they can be vital. Un-
asked, they go unanswered.

2. The “Talk to a Friend” Approach.
Probably the most common way to
choose software is on a friend's
recommendation. Usually the person
making the recommendation has no
incentive to sell you something but
is well versed in the uses of the prod-
uct and can recommend it with
authority. If you are lucky enough to
know someone with the same soft-
ware needs as you, this approach can
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be of some value. Problems arise if
the person recommending the prod-
uct did not make an optimal pur-
chase decision or has task require-
ments that are substantially different
from yours.

3. The “Read the Reviews” Approach.
Many people evaluate business-
modeling software by reading re-
views on the different programs
available. Most reviewers spend a
considerable amount of time using
the program they are reviewing and
are truly knowledgeable about the
type of software involved. However,
the writer cannot help bringing per-
sonal bias into the review.

Each reviewer has preconceived
ideas about what a specific type of
software should include, and has his
own approach to reviewing a prod-
uct. A reviewer also has a set of prob-
lems that he wants the product to
solve. Consequently, it is difficult to
get an unbiased and comparable set
of evaluations by reading a series of
reviews by different authors.

One factor that reviewers tend to
overemphasize is a product’s “user-
friendliness.” To one person, “friend-
liness” could mean that the program
prompts the operator at every com-
mand and asks for confirmation on
every move. To another, this same
“friendliness” could mean hours of
tedium and frustration, “User-
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(Or how to add
six functions to
your IBM PC/XT
with just one

multifunction card)

It’s not magic. And it isn't sleight of hand. It’s
ConsoCard from Consalink...the muitifunction
card for your 1BM PC OR PC/XT that performs
six tricks from a single slot space.

® Up to 384K expanston memory for larger
in-memory data bases.

8 Printer spooling for computing even when
the printer is printing.

® RAM disk emulator for fast access to
frequently used files.

8 TWO asynchronous RS-232 ports for
communication with other computers.

8 Battery powered chronographforaccurate
time keeping.

One Card. Six Tricks.

sit us at Comdex,
Booth D-217.

CONSOLINK

CORPORATION

friendly” is not an absolute term; it
is relative to the user’s experience,
temperament, and environment.
The first three approaches to select-
ing software draw your attention to
the product’s capabilities, simplicity

| of operation, utilities, special fea-

tures, and the number of tasks it can
perform. Unfortunately, they do not
take into consideration the tasks you
need to perform and whether the
product can accomplish them.

The fourth method of product
evaluation and selection, benchmark-
ing, enables you to consider your
needs first.

The Benchmark Approach

To use the benchmark approach to
choose your business-modeling soft-
ware, start by defining the jobs you
want done and then describe what
you need in a product to perform
these tasks. Once your needs are
defined and you develop a suitable
set of benchmarks, you can compare
products based on your own specifi-
cations.

We use the term “benchmark”
when evaluating software with a de-
fined standard against which each
software package is compared. Our
benchmark is also split into two
separate sections: functional com-
parisons and speed comparisons.

Functional comparisons, by far the
most important, deal with the capa-
bilities of a specific program to per-
form a specific task. Speed compari-
sons deal only with the individual
program’s speed and efficiency in
performing a defined operational
task. Speed comparisons are impor-
tant only if the tasks defined involve
massive data manipulations, substan-
tial internal calculations, and/or many
iterations. In general, this criterion
becomes inconsequential when com-
pared to the program’s functional
benchmarks and its simplicity of
operation.

It is important to differentiate
benchmarking from more traditional
product-review techniques. Conven-
tional reviews are characterized by
implicit, rather than explicit, stan-
dards. You may not know why a re-
viewer gave a high or low mark to a
specific capability of a program, you
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just know that he did. You are left to
rely on the reviewer’s judgment.

Conventional reviews traditionally
cover only one product and, if any
comparisons are made, they are
usually ad hoc and do not have a
valid foundation. Also, although
reviewers’ biases do exist, they are
not annotated in the review.

Because different reviews are done
by different people, it is virtually im-
possible to make comparisons of the
products.

Benchmarking, on the other hand,
is characterized by explicit standards.
You may or may not be interested in
the tasks being benchmarked, but
you can at least see what the tasks do
and weigh their importance.

Benchmarks make it easy to com-
pare products and evaluate their dif-
ferences in functionality and speed.
Biases in a benchmark (which are
certain to exist because the bench-
mark represents only one perception
of what is important) are evident in
the required modeling task. If the
problem set does not adequately rep-
resent your individual needs you are
free to ignore the comparisons.

Benchmarks are goal oriented.
They are set up to determine whether
a product can perform a predefined
series of tasks. They are not set up to
find out everything a product can do.
As such, they are limited, but they
are comprehensive within their own
problem set.

To benchmark business-modeling
software you must develop the
benchmark and apply it to a specific
product.

Benchmark Development and Use
You should begin your benchmark
development process with a thorough
examination of the broad spectrum of
business-modeling software. Pay at-
tention not only to what is being
modeled but also to how it is being
modeled; also note who created the
software and for what purpose.
Business modeling can be broken
into several different categories.
These categories represent the dif-
ferent tools, or capabilities, the soft-
ware makes available to you. To select
software properly you have to be able
to define the tasks to be performed.
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The software must be able to perform
those that are required.

A business-modeling tool kit com-
prises several groups of tools: simple
models, advanced simulation models,
statistical tools for analysis and
forecasting, special mathematical and
business functions for modeling and
analysis, and a generalized program-
ming capability for user-developed
functions and applications.

Elementary applications using
ledger-sheet formats for the analysis
of business performance require
basic spreadsheet-modeling capabil-
ities. The spreadsheet model, with its
row/column modeling and basic arith-
metic functions, provides the tool for
the “quick and dirty” analyses so
often required in business. When
combined with an ability to link or
consolidate sheets, this tool proves
useful in report and simple account-
ing consolidations.

More sophisticated applications,
based on large, complex equation
systems, require modeling tools ex-
plicitly designed for developing and
solving these types of problems.
Modeling software for these tasks
should include the capability to auto-
matically order equations for a solu-
tion and the ability to solve both
recursive and more complex circular
or simultaneous model relationships.
In addition, “what-if?” and “goal-
seeking” features should be sup-
ported to aid model analysis. A sen-
sitivity analysis (what-if?) feature
allows you to vary assumptions and
provides the means to examine the
model’s reactions to alternative as-
sumptions. Goal seeking, also called
backward solution, lets you deter-
mine what actions are necessary to
achieve specified model outcomes.

To analyze past business patterns
and to forecast future results, a basic
statistical ability is required in model-
ing software. Minimum features
should include basic statistics for
analysis—mean, variance, standard
deviation, simple correlation, fore-
casting tools such as linear regres-
sion, and simple time-series analysis
functions such as moving averages or
exponential smoothing routines.

Applications in business or finan-
cial analysis—for example, invest-

ment evaluation, capital budgeting,
or profitability studies—are facilitated
by special business mathematics
functions. The calculation of net pres-
ent values, internal rates of return,
and depreciation and amortization
schedules are a few of the more im-
portant business and financial func-
tions. These functions may be tested
directly in the problem set but must
also be covered completely in a
benchmark’s questionnaire section to
ensure that they are properly high-
lighted.

Developing custom business
models and modeling applications
sometimes requires the use of special
formulas and procedures not always
available in business-modeling pack-
ages. To meet this need, modeling
software often provides a high-level
programming capability. The model-
ing language should provide a full
range of conditional functions and
the usual programming constructs.
Features permitting user-definable
functions and subprograms are help-
ful for the larger tasks.

If it is to be useful, the benchmark
problem set must address all dif-
ferent types of modeling applica-
tions. Simplify the models you are
testing to their bare minimum to en-
sure that you test only the program’s
ability to perform a specific function,
not its ability to perform a big job. If
you keep the program simple you will
also be able to apply it to your own
needs more easily. The text box, “A
Simple Financial Modeling Problem,”
on page 130, shows an example of
one problem from the benchmark
problem set designed simply to test
a program’s abilities.

From the range of business-model-
ing software that is available you can
select those tools that are of primary
importance to your work. From this
list, you also can determine if there
are other modeling tools you would
like to have, given their availability.
You can then go through the list of
products available to you and discard
those that do not meet your criteria.
This reduces the list of possible pur-
chases to a reasonable length.

At this point, you can examine each
program’s support of its tools. The
benchmark problem set and ques-
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A Simple Financial Modeling Problem
The Universal Products Corp. wishes to develop a simple financial model of a pro forma
income statement. The model will be simulated for five periods.

Exercise A

Develop and run the model, generating the pro forma income statement shown below.
Please attempt to replicate the report format as closely as possible. Save the report to disk
and print it. Save the command file to disk and print it. Label the model and printed output
EXA.1. Label the command file and output EXA.2.

UNIVERSAL PRODUCTS INC.
Projected Income Statement

1984 1985 1986 1987 1988

Revenue Revenue Revenue Revenue Revenue

Operating and other revenue 120,000 144,000 172,800 207,360 248,832
Cost of goods sold 96,000 115,200 138,240 165,888 199,066
Earnings before interest and taxes 24,000 28,800 34,560 41,488 49,766
Interest expense 30,000 10,000 10,000 10,000 10,000
Earnings before taxes (6,000) 18,800 24,560 31,488 39,766
Taxes 0 9,400 12,280 15,744 19,883
) 9,400 12,280 15,744 19,883

Net income (6,000

The relationships on which the model is based are given below:
REV = 1.2 x lagged REV

CGS = 0.8 x REV

EBIT = REV - CGS

INT = $30,000 in period #1, $10,000 thereafter

EBT = EBIT - INT

TAX = 0.5 x EBT if EBT is > 0, otherwise TAX = 0

NET = EBT - TAX
Notes: Period 0 is 1983, period 1 is 1984 and so on. All lags are one-period lags. Initial
revenue is assumed throughout the exercise to be $100,000. That is, REV for Period 0 =
$100,000.

Exercise B

Assume now that revenue growth is 30 percent in years 1984, 1985, and 1986 and 50
percent in 1987 and 1988. Retrieve the model from disk, run it, and generate a new income
statement in the same report format. Save the new report to disk and print it. Label this
EXB.1. Save the command file to disk and then print it. Label these EXB.2.

Exercise C

Assume now that interest expenses are $20,000 per year for 1984-1988. Alter the model
to reflect this new assumption (while maintaining the assumptions of exercise B). Run
the model and generate an income statement similar to the one above. Save the report
to disk and output it to the printer. Label these files EXC.1. Save the command file to disk
and print it. Label these files EXC.2.

Exercise D

This question tests your product’s ability to perform goal seeking, or the backward solution
of the model. Use the model saved in exercise A. Find out what revenue would have to
have been in 1984 if the net income will be $25,000 in 1985. Run the report, save it to
disk, and print it. Label these files EXD.1. Save the command file to disk and print it.
Label these files EXD.2.
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tionnaire should address a series of
questions on how well each program
works to support its problem-solving
abilities.

You should design the benchmark’s
questionnaire to answer these impor-
tant questions: who is doing the
modeling, and for what purpose?
You must ask questions about the
documentation and output presenta-
tion. If you want the product tobe a
personal productivity tool, you will
not ask the same benchmark ques-
tions as you would if the product is
to be used by several people of dif-
fering skill levels. Your questionnaire
should consider the following:

*Documentation—Is it complete, easy
to read, and indexed? Does it give
operator instructions for novices? Is
there a tutorial or a reference card?
Does it offer on-screen help?

*Data Input—Can data input into a
model be simplified so that it can be
done by a third party? Can forms be
designed for input on screen? What
is data editing like?

*Data Management—Can specific in-
formation be changed, modified, or
copied? How? Is information easily

- retrieved? Can models easily access

data?

*Functions and Utilities—What tools,
both arithmetic and statistical, are
available to assist you in developing
and running your models? Some pro-
grams provide many specific func-
tions such as net present value or
variance. Others may require the
operator to define the functions with
many lines of code.

*Report Writing—What capabilities
does the program have to output the
finished report?

*Graphics—Does the program have
the ability to present your informa-
tion graphically? If so, in how many
ways? What output devices are sup-
ported? Can you do color work?

An example of part of a function
questionnaire is given in table 1. The
set of questions that you ask should
be comprehensive. The more points
of differentiation between the vary-
ing programs, the easier it will be to
reduce the set of possible choices to
a final few.
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four other systems simply and inexpensively. And all
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efficient!

ADIT gives you many extras. It allows you to
upgrade to a multi-user system and expand as your
needs grow— without performance degradation. The
on-board 6MHZ Z80B supports DMA operations to
off-load the host CPU. Multi-tasking firmware supports
UNIX, MP/M and AMOS operating systems. It complies
fully with IEEE 696.

There's much more to tell you about ADIT than space allows. And it is only one of Macro-
tech’s products designed to maximize the performance of your $-100 system. The MAX Dynamic
Memory, for instance, gives you up to 1 Mbyte of memory for all your system memory and virtual
disk applications—again from a single slot. And our newly developed dual-processor, CPU board.
It uses a 16-bit 80286 and an 8-bit Z80B to provide
unprecedented speed and power from a single slot. Macrotech
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) 9551 Irondale Avenue
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UNIN is a registered trademark of Bell Laborataries, In. / MP/M Is a registered trademark of Digital Research / AMOS Is a registered trademark of Alpha Microsystems
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Narrowing the Field

Once you have discarded programs
that do not meet basic tool and func-
tion criteria, you must subject the re-
maining programs to “test drives” At
this point, you can profitably consult
a dealer or friend who has the pro-
gram.

When consulting a dealer about a
targeted product, it is important that
you ask specific questions about it
and that you set up and solve specific
problems. If the salesperson is reluc-
tant to do this, ask if you can conduct
your own demonstration. At this
point, you should determine how
well the programs you have selected
work for you. Get as much hands-on
experience as you can before making
a purchase.

It may seem like we have made the
process of selecting a business-

EQUALS (=)?

GREATER THAN (>)?

LESS THAN (<)?

GREATER THAN OR EQUAL TO (2)?
LESS THAN OR EQUAL TO (<)?
NOT EQUAL TO (#)?

AND?

OR?

NOT?

IF .. THEN ... ELSE?

NESTED IF ... THEN?

TRUE?

FALSE?

NET PRESENT VALUE?

FUTURE VALUE?

INTERNAL RATE OF RETURN?
PAYBACK PERIOD?
AMORTIZATION?
DEPRECIATION:

STRAIGHT LINE?

DOUBLE DECLINING BALANCE?
SUM OF THE YEARS DIGITS?

MAXIMUM?

MINIMUM?

MEAN?

MODE?

MEDIAN?

VARIANCE?

STANDARD DEVIATION?
CORRELATION COEFFICIENTS?
SIMPLE LINEAR REGRESSION?
MULTIPLE LINEAR REGRESSION?
MOVING AVERAGE?
EXPONENTIAL SMOOTHING?
RANDOM-NUMBER GENERATOR?

Does the product have any of these Boolean and control functions:

Does the product have any of the following business functions:

Does the product have any of the following statistical functions:

Indicate any additional functions that are included in the product.

Table 1: Part of a questionnaire for evaluating business-modeling software.

modeling program overly compli-

cated, but when you consider your

investment in a program, not only in
actual but also in implied dollars
(learning the program, setting up
data files and models, and getting
used to working with the program),
your time and effort spent research-
ing and selecting it is insignificant.
The benchmark process can help you
compare programs objectively and
arrive at the proper purchase de-
cision.®

Malcolm Rubel is president and William Hession
is executive vice-president of Performance Dynamics
Associates (305 Madison Ave., New York, NY 10165),
a marketing-consulting firm specializing in software
marketing. They are also the authors of The Per-
formance Guides to Business Software, a series
of books benchmarking word-processing, busi-
ness-modeling, and database-management software.
The books will be published by McGraw-Hill in 1984.

B ———————————— e e
Sample Product Function Questions
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Enter CompuServe’s
Electronic Mall"

and shop at your
convenience in these

exciting departments.
The Micro Mart

The Department Stores
The Travel Agent

The Book Bazaar

The Record Emporium
The Photo Booth

The Software Shop
The Financial Market
The Magazine Kiosk
The Gardening Shed
The Newsstand

A sample of the
companies participating
in CompuServe’s
Electronic Mall“includes:

Amdek

American Airlines

American Express

AST Research

Bantam

CBS Publishing

CDEX

Colonial Penn

Commodore

Computer World

Digital Equipment

dilithium Press

800 Software

Heath

Hertz

E.F Hutton

Inmac

Innovative Software
Magazine Supply House
Manufacturer's Hanover Trust
McGraw-Hill

Metropolitan Life

Microsoft

Miracle Computing

Misco

Newsnet

Official Airline Guide

Pan American Electronics
Peachtree Software

Practical Peripherals
Program Store

Professional Color Labs

RCA Record Clubs

Record World

Sears

Select Information Exchange
Sim Computer Products
Software Advisor

Stark Brothers

Supersoft

Max Ule

Vanguard

VisiCorp

Ziff-Davis

Merchants and manufacturers who want to
participate in the Electronic Mall™ may contact:
Stephen A. Swanson, L.M. Berry & Co.,

P.0. Box 6000, Dayton, OH 45401,
(513) 296-2015.
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COMPUSERVE’S EW ELE TRONIC MALL
LETS YOU SHOP

Introducing the
first computer. shopping
service that brings you
convenience, savings
and enjoyment.
Here's your chance to expand the
practical uses of your personal computer.
Sign up for CompuServe and shop in
our new Electronic Mall If's easy to use. It
tells you more about the products you're
buying. It lets you order faster. And it’s
totally unique.

CompuServe's new Electronic Mall”
offers you all these shopping
innovations.

- Its enormous! So it gives you in-depth
information on thousands of goods and
services, and lets you buy even hard-to-find
merchandise. - Its unique “Feedback” serv-
ice letsyou ask the merchants themselves
specific questions. - It's incredibly efficient in
ordering the products and services you want.

- Its special discount opportunities make it
economical, purchase after purchase. - And
its name-brand merchants assure you of
top-quality merchandise.

Make the CompuServe Electronic
Mall 15-Minute Comparison Test.
Whatyou can do in 15 minutes shopping
the Electronic Mall way.

e Callup on your computer screen full
descriptions of the latest in computer
printers, for instance.

e Pick one and enter the order command.

® Check complete descriptions of placesto
stay on your next vacation.

® Pick several and request travel brochures

® Access a department store catalogand
pick out a wine rack, tools, toys...any
thing!

® Place your order.

Whatyou can do in 15 minutes shopping

the old way.

© Round up the family and get in the car.

The Electronic Mall” is a cooperalive venture between CompuServe Inc., and L.M. Berry & Company.

DAY.

The Electronic Mall, a valuable
addition to the vast world of
CompuServe,

CompuServe's Consummer [nformation
Service brings you shopping information,
entertainment, personal communications
and more.

You can access CompuServe with al-
most any computer and modem, terminal
or communicating word processor.

To receive your illustrated guide to
CompuServe and learn how to subscribe,
call or contact...

CompuServe

Consumer Information Service
P.O. Box 20212

5000 Arlington Centre Bivd.
Columbus, OH 43220

800-848-8199

In Ohio call 814-457-0802

Clrcle 81 on Inquiry card.
An H & R Block Company
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Applesnew baby has

Its called Macintosh: And it

sy B has our brains and a lot of our
"} Bl personality
= T2l Were called Microsoft. And
our part of Macintosh is five new
programs that are bright, intuitive,
outgoing, understanding and born
Ry 0 perform.
on Anples wew Macintosh Our pride, your joy.
Taking advantage of Macintoshs mouse and rich
graphics, weve designed
software that works like
you, even thinks like you.
All our programs share L e
the same pﬁa'm Enghsh Microsoft Multiplan Microsoft Chart
commands. So what once took days to learn, now
takes hours or minutes to learn with Macintosh.

Meet the family.
Our financial whiz is MULTIPLAN; an electronic

spreadsheet that actually remembers how you work.
Even offers suggestions on spreadsheet set-up.
When it comes to writing, nothing travels faster

Microsoft and Multiplan are registered trademarks of Microsoft Corporaion. Apple is a registered trademark and Macintosh is a trademark licensed w Apple Computer. Ine
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our best features.

than our WORD. Using the mouse, it lets you select
commands faster than you can say “cheese,
Our most artistic child is CHART It gives you
40 presentation-quality chart and graphic styles to
choose from.
FILE is our most manageable child, an advanced
personal record management program. MIGROSOFT.
And BASIC, the language spoken by nine out of
ten microcomputers worldwide, is the granddaddy of
them all Now enhanced to take advantage of the
T —— —mr— Macintosh mouse,
= - || windows and graphlcs.
= =oaen]]  Well be adding more
—— == #= to the family soon. So
Microsoft Word Microsoft File call 800-426-9400 (m
Washington State call 206-828-8088) for the name of

your nearest Microsoft dealer.
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Now...Draw On Your Imagination

I
WHICH
WHERE

i Introducing The Gibson Light Pen System”

The link between mind and machine has arrived. Suddenly you're free...free
to translate your every thought into professional quality computer graphics...
just by touching your screen.

The Gibson Light Pen System software features icon menus that offer easy
access to powertul graphics tools such as symbol libraries, geometric shapes,
mirror-imaging, magnification and complete color and pattern editing. Even
it you're not a graphic artist, you can design, diagram and draw with precision
at high-speed, in high-resolution, and in full-color...right on your screen.

COMPLETE WITH FIVE SOFTWARE SYSTEMS TO MAXIMIZE

YOUR CREATIVE OPTIONS.

The Gibson Light Pen System comes complete with all you need to draw,
paint, design, score music and learn animation.

DRAW FREEHAND WITH PENPAINTER."
A full range of drawing tools, shapes, patterns and colors to draw or paint
virtually anything on your screen.

DESIGN PRECISION DIAGRAMS WITH PENDESIGNER"

Turn your computer into your own graphic design studio. A complete selection
of templates make perfect business and architectural diagrams, technical
drawings and engineering schematics a snap.

CREATE COMPUTERIZED ANIMATION WITH PENANIMATOR®
All that you need to learn the basics of animation. Develop your own animation
sequences, and bring your screen to life.

COMPOSE MUSIC WITH PENMUSICIAN®
Score computerized melodies with incredible ease at the touch of your pen.

CREATE YOUR OWN LIGHT PEN APPLICATIONS WITH THE PENTRAK
LANGUAGE SYSTEM™

Take advantage of the sofiware features, and customize your own light pen
programs.

NOW AVAILABLE FOR THE APPLE i1 SERIES
Coming soon for the IBM PC™ and PCjr."

HEGIONSL SALES PROFILE

ol “ ‘ea,}’
E ,»Wi’

s TheGibson Light Pen System

. B0O-KOA-BEAR Touch the Magic of Light

wwwW americanradinhicstary cam
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Expert Systems for
Personal Computers

The TK!Solver Approach

Milos Konopasek and Sundaresan Jayaraman

Although some question the
possibility of implementing expert
systems on today’s personal com-
puters, the authors of this article
wish to present a counterexample.
This article will show that many char-
acteristics of expert systems are pre-
sent in TK!Solver and will describe a
framework for building a variety of
expert systems with gquantifiable
knowledge bases.

Historical Note

Early research in artificial intel-
ligence (Al) was aimed at producing
domain-independent reasoning tech-
niques. General Problem Solver
(GPS), a classic example, could prove
theorems and solve a variety of prob-
lems and puzzles; however, it was in-
adequate for larger real-world prob-
lems. By the mid-1960s research ef-
forts had shifted to the building of ex-
pert systems with large stores of
domain-specific knowledge, such as
Dendral at Stanford University and
Macsyma at the Massachusetts In-
stitute of Technology. This marked
the beginning of increased research
in the development of applied Al sys-
tems and into the philosophy behind
them (the bibliography on page 154
refers you to publications concern-
ing artiticial intelligence and its

history).
The fundamental issue of problem

representation became more impor-
tant in the context of these expert sys-
tems. Efforts were directed at deter-
mining the proper structures to effi-
ciently represent the knowledge ap-
plicable to the problem domain, with

= Circle 225 on inquiry card.

Software Arts Products Corp.

the difficulty increasing as the do-
main broadened. These efforts
represented a paradigm shift in Al
during the 1970s.

The knowledge bases for the expert
systems were hand-assembled—re-
quiring many man-years of effort and
mediation of a knowledge specialist.
Some observers felt that this was the
principal bottleneck in the develop-
ment of expert systems (see reference
4), and that Tieresias was the first
step toward the elimination of this
bottleneck (see reference 2). Al-
though it was limited to helping
debug and fill out the knowledge
base of Mycin, Tieresias separated
the two basic components of an ex-
pert system—the knowledge base
and the problem-solving or inference
part. This also was a step toward do-
main independence, i.e., realization
of the idea of removing the current
knowledge base and "plugging in” a
different one.

More recently, with expert systems
development and experimentation
costs increasing, a trend toward
developing design tools to build ex-
pert systems is emerging. These tools
also are designed to facilitate easy
modifications of and experimentation
with expert systems. Emycin, Ops,
Age, Expert, and Hearsay III are
some examples of this trend.
TK!Solver is another.

TK!Solver is aimed at realizing
many concepts expounded in Al re-
search, human-computer interface
design, and human problem solving.
It has no built-in knowledge of any
particular discipline, but it provides

www americanradiohistorv com

a framework to make it easier for the
user with such knowledge to con-
struct expert systems. The knowledge
engineer—the bottleneck we men-
tioned earlier—is eliminated.

There are strong links between the
prehistory of TK!Solver and develop-
ments in Al. Before detailing these
links we have to mention the efforts
outside the mainstream of Al aimed
at creating special-purpose lan-
guages/frameworks for computer-
assisted problem solving in specific
areas. Ices, for civil engineering,
SPSS, a statistical package, and
GPSS, a simulation package, are
typical examples. These programs
lacked “knowledge” in the Al sense
but they simplified the noncomputer
professional’s use of computers. They
reflected the then state of the art in
commercial hardware and software.
Yet a large amount of domain-specific
and mathematical knowledge went
into the design of constituent sub-
programs and command structures.
Running these programs was equiv-
alent to accessing the embedded
knowledge and using it for solving a
variety of problems.

The development of these and
scores of similar packages (for
computer-aided design (CAD), oper-
ations research, forecasting, etc.) was
facilitated by the application pro-
grammer’s grasp of particular fields
of expertise coupled with the expert’s
grasp of programming in high-level
languages. The utility of these pack-
ages, their complexity, and their
relative efficiency still present a
challenge tc mainstream Al tech-

BYTE May 1984 137
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MODEL DESIGN

USER {

PROBLEM SOLVING

TABLE

UNIT

VARIABLE

GLOBAL LIST PLOT

SHEETS {

EXPERT
SYSTEM

FUNCTION
\\\ ; ///
KNOWLEDGE BASE

UNIT CONVERSIONS
USER FUNCTIONS
BUILT-IN FUNCTIONS

{

PROBLEM=SOLVING MECHANISM

DIRECT SOLVER
ITERATIVE SOLVER

Figure 1: A functional diagram of the TK!Solver user interface. The arrows indicate the predom-
inant flow of information but all links are bidirectional.

S Rule
I =V /R
I2 =P /R
P=V#¥*I
U=P#%¢
rho = fun(MC)
R/rho=L/A
A= pi()/4 * D2

" Ohm's Law
" Joule's Law

Figure 2: The “laws of electricity” knowledge base: rule sheet.

Figure 3: The R-graph for the equations in figure 2.

niques and to the methodology of
expert-system design.

In the late 1960s, one of the authors
of this article (Milos Konopasek, then
at the University of Manchester In-
stitute of Science and Technology)
was assigned the task of developing
what in present terminology would
be equivalent to an expert system for
textile engineers. The knowledge
base for this system included (but
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was not limited to) components from
mechanical, industrial, and chemical
engineering. He faced a dilemma: on
one hand, the nature of the knowl-
edge base did not justify or require
the Ices/GPSS/SPSS approach; on
the other hand, the Al approach
looked promising but was unlikely to
yield quick results because of the lack
of practical tools at that time.

Most of the knowledge under con-

wwWwW americanradiohistorvy com

sideration dealt with relationships
that could be described in terms of
algebraic equations and empiric func-
tions. This fact, and the desire to
quantitatively and qualitatively in-
crease the computer’s share in the
problem-solving process, led to the
idea of making the user communicate
with the computer at the level of rela-
tionships (represented by equations),
rather than at the level of sequential
programs and assignment state-
ments. In 1972 a GPS, limited in
scope but suitable for solving a large
variety of real-world problems inex-
pensively, was developed. It was
called “Question Answering System
on mathematical models and related
databases,” or QAS. It was imple-
mented first on PDP-10 and some
other mainframe time-sharing sys-
tems and much later on microcom-
puters.

In QAS the expert sets up (types in
or loads) the domain-specific knowl-
edge as a “model” consisting of a set
of relationships in the form of
equalities

<expression> = <expression>
and empiric functions defined by lists
of pairs

(<argument value>,
< function value >)

The expert then assigns the values of
any combination of variables as input
and lets the computer find a way to
solve for the unknowns using either
the consecutive-substitution pro-
cedure or iteration. '

Interestingly enough, the intended
role of QAS as an expert systemi
brought about the separation of the
knowledge base and control strat-
egy—a key factor in the design of ex-
pert systems.

QAS's strong points were its fast re-
sponse to any question, high power/
resources ratio, and knowledge-
carrying potential. Its weak point,
especially in light of recent develop-
ments in human-computer interface,
was the line-oriented dialogue.

TK!Solver is essentially an en-
hanced implementation of the QAS
system. Its development was made
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More For Your Micro

Qubie’ offers a few select products at low prices,
with service and support not available elsewhere.

1. Digital Signal
Processing Modems

The Quble’ modems provide a
high tevel of performance and quality
at a price unmatched by competing
modems. This is made possible by four
microprocessors which measure the
tones being transmitted digitally,
eliminating the need for expensive
analog filtering devices. Both modems
are Bell 212A compatibie, and are
capable of transmitting and receiving
at 300 and 1200 baud. These auto-dial
and auto-answer modems recognize
the Hayes software commands. If you
already are using a software package
written for Hayes modems, like
CROSSTALK or even Hayes” SMART-
COM, you can use it on
the Qubie’ modems.

PC212A/1200
Internal Modem

and XT®

Includes: internal modem, modular
phone cable, card edge guide, instruc-
tion manual, and the highly rated PC-
TALK lll communications software. Its
low profile design ailows it to fit in just
one slot, even on an XT. For just $20
we can add an external serial port
connector. This lets you use the serial
port circuitry on the modem card to
address external serial devices when
you are not using your modem.
PC212A/1200 $299.

The 212A
1200E
Standalone

Modem.

The most economical way to get
high speed data communications for
any personal computer with a serial
port. It supports ail Hayes commands
and can use any Hayes compatibie soft-
ware package. It comes standard with
its own cable to connect it to your
computer, a modular phone cable,
and manual. $329.

Copyright Quble® 1984

Circie 327 on inquiry card.

for 1BM PC®

New from

2. More Than Just
Graphicson a
Monochrome
Monitor

Now you can
get graphics on an
IBM PC monochrome monitor along
with parallel port, serial port, and bat-
tery powered clock/calendar. It is the
ideal solution for thos¢ who wish to
do graphics using Lotus 1-2-3*The
720X348 Hercules compatible resoiu-
tion of the MonoGraphPlus eliminates
the eyestrain caused by the IBM
graphics adapter with its lower
640x 200 resolution.

Graphics is just the beginning.
We have added some popular features
from the AST® family of multifunction
boards. Standard features include a
paralle! printer port, and a battery
powered clock/calendar for automatic
loading of the time and date. You can
even order an optional serial port for a
serial printer, plotter mouse, or modem.
All functions are 100% IBM compatible.
And of course there is a one year factory
warranty from AST Research and the
Qubie’ Acid Test backing it ali up.
MonoGraphPlus $449. Optional serlal
port, $35.

3. 30 Minutes of
Standby Power,
with Surge and EMI
Protection Tool

Have you ever had the misfortune
to have the power fail or the lights
blink right in the middie of doing
something really important? You could
have missed out on the frustration of
losing all that work if your micro had
a Quble’ S8200 Standby Power Supply.
It is ready on just 1/100th of a second
notice to run your PC for up to 30
minutes after a power failure. It will
also go into action should the power
dip below the minimum required (a
“brown-out”). An audibie alarm warns
you to save your work to a disk and
shutdown in an orderly manner. The
SB200 also provides fiitering of Elec-
tromagnetic Interference (EMI), and
surge protection which can reek havoc
on your PC’s internals or your data
without you even noticing. $B200 200
watt standby power, $329.

1BM. IBM PC and XT are registered trademarks of 1BM Corp
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Qubie’
Bracket

RESEARCH INC.

The Acid Test. If within 30
days of purchase you are not completely
satisfied with our products you may
return them for a complete refund in-
cluding freight to ship it back. Each
product is warranted for one year parts
and labor. Should service be required
during this period our inhouse service
department will fix the problem within
48 hours or we replace the item.

' Order_fbday!

Ali prices include UPS surface freight and
insurance. Add $5 for two day air on
modems and AST, $15 on SB200. For
fastest delivery send certified check or
credit card. Personal checks take 18 days
to clear. Calif. residents add 6% sales tax.
Corporations & institutions cail for pur-
chase order details.

(800) 821-4479 ™=
Toll Free outside California @

(805) 987-9741

Inside California

QUBIE'

4809 Calle Alto
Camarillo, Ca. 93010

Tempo House, 15 Falcon Road
London SW11 2PH, United Kingdom

f —
o [+—

S

$B200
Standby Power Supply

AST is a registered trademark of AST Research
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====z=====z========== UNIT SHEET ======z======== ===============z==== USER FUNCTION: fun ========
From To Multiply By Add Offset Comment Electrical Properties of Matter
-—— —— mmmmmmmmmem e Domain List: material
hour min 60 Mapping: Table
min sec 60 Range List: resistivity
kW W 1000 Element Domain Range
J cal 239 mmmmmem mmmmee emeee
W cal/sec .239 1 'aluminum . 0000000263
kWh J 3600000 2 ‘copper .0000000162
hp W 746 3 'gold .0000000222
m cm 100 y 'iron .00000011
m"2 cm”™2 10000 5 'platinum . 000000111
6 'silver .000000016

Figure 4: The “laws of electricity” knowledge base: unit sheet.

possible by the rapid proliferation of
inexpensive microcomputers with
direct memory to screen mapping
that facilitated screen-oriented dia-
logues and resulted in an improved
human-computer interface. We view
TK!Solver as an attempt to create ex-
“pert systems to fit the mass-produced
professional-class personal com-
puters.

Overview

Figure 1 shows the architecture of
TK!Solver. The domain-specific
knowledge responsible for system
performance is contained in the
knowledge base. The problem-solv-
ing tools that contain the control
strategy—the Direct and Iterative
Solvers—use the knowledge base
when solving particular problems.
For interaction (or I/O (input/output))
TK!Solver provides “sheets” dis-
played through one or two windows
on the screen.

The explicit division between the

VARIABLE SHEET

subsheet.

knowledge base and the control strat-
egy is this architecture’s main feature.
Consequently, the expert/user deals
only with issues of domain-specific
knowledge and is insulated from the
details of control-strategy implemen-
tation.

In the following paragraphs we will
describe the four components of the
knowledge base, the characteristics of
a mode, and the problem-solving
mechanism. We will try to illustrate
these concepts with examples from a
knowledge base of basic information
about Ohm's law, Joule’s law, and re-
sistivities of materials. Obviously, the
kind of interaction shown here is not
restricted to this particular knowl-
edge base.

Rules

Rules are the basic component of
domain-specific knowledge. They ex-
press mathematical relationships in
terms of the equality between left-
hand and right-hand expressions.

St Input Name Output Unit Comment

4 I amp current

110 v volt voltage
R 27.5 ohm resistance
P 440 W power
U 3168000 J energy

2 t hour time
MC material of conductor
rho ohm-m resistivity of material
L m length of conductor
D m diameter of conductor
A m~2 cross-sectional area

Figure 6: A variable sheet with a list of variables used in the rules in figure 2. It shows the
solution of a problem concerning the energy supplied to a motor drawing 4 A (ampere) from

a 110-V (volt) line over two hours.
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Figure 5: The “laws of electricity” knowledge base: user function

Equations, constraints, or definitions
can all be represented as rules. Figure
2 shows the rule sheet for our sam-
ple knowledge base. The set of rules
can be represented as a network of
relationships called the R-graph (for
relationships graph) as shown in
figure 3. A variable is represented as
a node and each polygon-shaped
subgraph represents a rule.

Unit Conversions

Units of measurement are associ-
ated with most measurable quanti-
ties. Conversions between them are
frequently encountered in problem
solving and have to be defined in the
knowledge base. Figure 4 shows the
unit sheet with the unit conversions
in our example’s knowledge base.

Function Definitions

Empiric relationships between sets
of values are expressed as (user-
defined) functions and make up the
third component of the knowledge
base. Figure 5 shows the user func-
tion subsheet, with materials and
their resistivities, in our sample
knowledge base.

Built-in Knowledge
Irrespective of the domain-specific
knowledge, TK!Solver is designed to
solve problems involving basic arith-
metic operations and built-in mathe-
matical functions. Standard varieties
of those are supplemented by special
ones such as “element” (for retriev-
ing list components) and “apply” (for
associating empiric functions with
arguments). TK!Solver may, for ex-
ample, associate the function defin-
Text continued on page 144
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When You Turn
this Page
You'll be Leaving
the World of

Ordinary
Microcomputers
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[ntroducin

the MT X512

AWorld
Apartfrom

the Ordinary.

It begins with the sense of touch.

With the sleek black metal housing. Cool to the touch. Cool to
the advanced circuitry and components contained within.

And the solid feel of people-sized keys set up in a field that gives
you room to work and space in which to think.

But the difference only begins with what you see and feel. Where
it ends...well, that’s really up to you.

In a very practical sense, the only limits you'll experience with
the MTX512 are those you choose to accept.

64K To 512K RAM - A Look On The Inside
Take a close look at the MTX512.

We could tell you it offers the greatest performance and versatil-
ity of any micro in its price range, but we think you're smart enough
to draw your own conclusions.

The design is elegant in its simplicity. Remarkable for the power
and complexity it represents. 64K RAM buile in, with total expan-
sion to 512K. And that doesn’t include 16K of video RAM con-
trolled by its own processor.

Speaking of video, keep in mind this is no ordinary monochro-
matic, single screen system. The MTX starts off where other micros
end up. Delivering vivid screen capabilities with 256 x 192 pixels
that crisply define interference-free high resolution graphics. 16
brilliant colors that can be displayed simultaneously. In a format
powered by 32 easily movable, user-defined graphics characters.
Graphics capabilities you'd find impressive in a system that gives
you a single screen to work in. With the MTX, you have eight.

Yes, eight.

Eight definable windows to operate independently or in tandem.
And still maintain full screen capabilities. Thus, you can manipu-
late spread sheets on the MTX and see the impact of changing
variables in graphics at the same time. Eight separate windows
on the world. We call them Virtual Screens. You'll call them
extraordinary.

Far from ordinary as well are the built-in system outputs that
come standard on the MTX. The Centronics parallel printer port.
The two industry-standard joystick ports. The uncommitted paral-
lel I/O port. The Cassette port with 2400 baud. Separate TV and
Video Monitor Ports. The 4-channel sound hifi output. We've even
installed a ROM cartridge port for word processing and other dedi-
cated programs.
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Interactive Languages
And Routines — A Look
At The Way All Micros
Will One Day Perform

Forget the way all other
micros perform. This is the
way they should.

Interactively.

With the MTX, you can create and manipulate programs using
four different languages in dynamic interaction, all coordinated
through the FRONT PANEL DISPLAY. Interweaving elements
as you would in creating a symphony.

And take a serious look at the languages housed in the MTX’s
24K ROM. MTX BASIC, a more powerful form of BASIC that
allows you to use all standard BASIC programs. MTX GRAPH-
ICS, with straight forward commands, eliminates the tedium and
difficulty of creating complex graphics programs. NODDY, an 11-
command “easy learn” language that can transform real world pro-
gramming into a child-friendly activity. And MTX ASSEMBLER,
which enables sophisticated programming in assembly language.
Something else the advanced programmer will appreciate is our
ASSEMBLER/DISASSEMBLER, tied to BASIC, which provides
unprecedented display and keyboard access to Z80 CPU storage
locations, memory and program.

If you're hungry for more, PASCAL and FORTH are also availa-
ble as add-on ROM packs.

On the keyboard side of things, you'll find a number of operator-
oriented features that speed up and ease up the operation of the
MTX. The separate numeric pad with quadri-directional cursor
control and full editing functions. The eight dual function keys.

www americanradiohistorv com
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The auto repeat function on all alpha-numeric keys. Add to this
such programmer-saving features as the use of abbreviated BASIC
commands, a built-in syntax verifier, automatic cursor-honing to
errors, auto-line numbering and automatic scrolling, and you begin
to see the MTX not only opens a lot of doors that other micros
leave closed, but speeds you through them as well.

The 160 Megabyte Connection — A Look At
The System

To build a good system, quality must be designed in at every level.

We designed the MTX and its complete line of system periph-
erals using proven, standard components. Striking a strategic bal-
ance between power, versatility and dependability, Our Z80A
processor, running at 4MHz, gave us the high performance charac-
teristics we were striving for, plus the ability to expand into the
MTX Hard Disc, MTX Silicon and Floppy Disc CP/M operated
systems. Systems that could provide up to 160 megabyte storage
capacity. More power than you'll probably ever need, unless you
take full advantage of the MTX’s impressive system capabilities.

Systems hookup is as simple as every other MTX procedure.

By merely plugging in the twin RS232C Serial interfaces and the
Node software, sold optionally, you're ready to create a disc-driven
interactive communications network {OXFORD RING®) that can
link up to 255 units.

Software? You'll never worry about software availability with
the MTX. Dozens of MTX-dedicated programs have already been
created, supplementing the vast landscape of CP/M applications
software currently available. And advance word of the MTX’s
technical capabilities has precipitated an MTX software “push”
on the part of many leading software manufacturers.

Word Processing For $999 — A Look At A
Great Deal

Look first at the capabilities, then at the price.

This is word processing the way it should he. Quick. Easy.
Professional. A package that includes the MTX512; the powerful
New Word™ word processing ROM cartridge; and the Memotech
DMX80 correspondence quality printer¥ An exceptional value!

And that brings us to the bottom line.
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A Look At The Price

There's a very simple equation that covers the pricing of
the MTX512.

The more engineering you put in a system, the less it will cost
to produce. As you've already seen, the MTX is a pure product of
advanced, innovative engineering.

Which is why we can sell it for $595* *

And why we can confidently back it up with a full one-
year warranty.

Make no mistake. When you turn this page, you'll be return-
ing to a world very different from this one.

A world in which all microcomputers will suddenly seem
very different.

Suddenly very ordinary.

For more information about the MTX512, or to find out the
location of the MTX dealer nearest you, contact Memotech
Corporation, 99 Cabot Street, Needham, MA 02194; or phone
(617) 449-6614

NMENMOTECH

CORPORATION

CP/M is a trademark of Digital Research, Inc.
New Word™ is a trademark of New Star Software, Inc.

*DMNXB0 correspondence quality printer suggested retail price $395.

**Suggested retail price.
BYTE May 1984
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(3s) Status:

> Inconsistent

VARIABLE SHEET ===

St Input Name Output Unit
y I amp
110 V volt

R 27.5 ohm
> p 440 W
>1.25 U KkWh
> 2 t hour
==================== RULE SHEET =z=z=z==

S Rule
I=V/R
I"2 =P /R
P=V#*®]

>U =P ¥ ¢

%¥ rho = fun(MC)

*¥R/rho=L/A

¥ A - pi()/4 ¥ D2

Figure 7: What must have been the current if, in the example in figure 6, the energy supplied
was 1.25 kWh? (See text for the explanation of the inconsistency.) The solution, after remov-
ing the value of I from input, is I=5.68 A, R=19.36 Q {ohms) and P=625 W (watts).

VARIABLE SHEET ==z=zz=z=z===z===zzz==zzzz=zzz=zz==

St Input Name Output Unit Comment

I 10 amp current
v 1.5 volt voltage

: 15 R ohm resistance

15 P W power
U . 0075 kWh energy

30 t min time

'copper MC material of conductor
rho 1.62E-8 ohm-m resistivity of material
1L, 7.27122052 m length of conductor

o D cm diameter of conductor
A .00785398 cm"2 cross-sectional area

Figure 8: The variable sheet with the solution of the following problem: What would be the
current and the voltage across a 0.15 Q copper resistor producing 15 W of heat? What is the
energy supplied in 30 minutes if the wire diameter is 0.1 cm (centimeter)?

Text continued from page 140:

ing the stored load-deformation char-
acteristics with a given type of
material.

Model

The model encompasses the first
three components of the knowledge
base in figure 1 (rules, unit conver-
sions, user functions) as contained in
the rule, variable, unit, and user
function sheets. It can be viewed as
a compact, high-level representation
of domain-knowledge structure, or-
ganization, and content. The model’s
content and structure allow for a con-
trol strategy that we feel is both sim-
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ple and powerful. The model is also
intended to serve as a user-friendly
guide during problem solving.

The model usually reflects a spe-
cific part of a particular discipline’s
knowledge base. Different models
may be merged later by loading some
or all of their components into
TK!Solver, thereby creating larger
models capable of addressing more
complicated problems. There are
commercial versions of model sets,
called TK!SolverPacks, for such dis-
ciplines as mechanical engineering,
financial analysis, and building
design.

wwWw americanradiohistorvy com

Problem-Solving Mechanism

The Direct Solver is the workhorse
of the problem-solving mechanism.
It manipulates equations depending
on the problem’s formulation and
solves for unknowns. The solution
process goes through the R-graph
and “fires” all polygons with only
one unknown node. It continues
until as many unknowns as possible
are evaluated. This “propagation of
solution” strategy simulates the con-
secutive-substitution procedure. If an
inconsistency error or an illegal oper-
ation is detected, the solution process
is terminated and the rule causing
the problem is flagged with the ap-
propriate error message. Because a
problem’s formulation dictates the
solution path, the control strategy
may be regarded as forward chaining
or data-driven.

Whenever the Direct Solver cannot
match the nature and complexity of
a given problem, the Iterative Solver
can be used. The heart of the Iterative
Solver is a modified Newton-Raph-
son procedure that handles sets of
simultaneous linear and nonlinear
equations. It either can be invoked
explicitly or automatically called
when the Direct Solver fails to pro-
duce a solution.

Examples

Figures 6 through 8 show variable
sheets with formulations and solu-
tions for a few problems concerning
our sample knowledge base. The "cal-
culation units” (i.e., units implied in
figure 2's rules) are specified and used
in figure 6 for all variables except t. In
the next two figures the units for U,
D, and A were changed respectively
to kWh, cm, and cm? and the values
were changed accordingly.

In figure 7 the user overconstrained
the model by assigning U=1.25 with-
out releasing I from the set of input
variables. The partial view of the vari-
able and rule sheets shows the of-
fending rule and related variables
marked by >. Bringing the cursor
over the > mark in the rule sheet
causes the error message “Inconsis-
tent” to be displayed in the status
line.

The asterisk (*) in front of the last
three rules in figure 7 indicates that
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“The office automation I bought
for everyone in the corporation
doesn’t incorporate everyone.”

Stop the shock...with the new Exxon Business Support System.

An office automation system
that can’t support everyone in your
corporation can lead to some very
shocking experiences.

The right power
to the right people

That’s why Exxon Office Sys-
tems now offers more practical office
automation solutions that help every-
one in the corporation to be more pro-
ductive. With the Business Support

System, Exxon extends its fully
integrated line of office automation
products to support managers, pro-
fessionals, administrators, and secre-
tarial staff.

Office automation for those
who shape the corporation

The Exxon Business Support
System features the new EXXON 750
Professional Workstation, designed
with powerful, integrated software
that lets you move instantly from

OFFICE
SYSTEMS

EXO
The future...without the shock.

Circle 173 on inquiry card.
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r-- ------1

text to graphics to data processing
— without changing programs.

Tying everyone together

At the core of the Business
Support System is the EXXON 8400
Series controller. With its UNIX*
based operating system, it can inte-
grate all levels of workstations to
share information and programs.
Everyone can keep track of sched-
ules and meetings with time man-
agement and calendaring functions,
whether their workstation is an
EXXON 500 Series Information Pro-
cessor or a new EXXON 750 Profes-
sional Workstation.

For more information

Call 800-327-6666, write Exxon
Office Systems, P.O. Box 10184,
Stamford, CT 06904-2184, or use the
coupon below.

*UNIX is a trademark of Bell Labs.

Exxon Office Systems

P.O. Box 10184

Stamford. CT 06904-2184

O Please send me more information about the
Exxon Business Support System.

O Please have your representative call.

Name
Title
C

L y
Address
City
Teleph
800-327-6666 (In CT, 800-942-2525)

(T T r I I I r r1rrrrrrrJ}
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VARIABLE SHEET

EEEC=ZE=====S=S=SSIESSSS==SZSZS=So=s

St Input Name Output Unit Comment
alpha 36.869898 deg angle opposite to side a
beta 53.130102 deg angle opposite to side b
gamma 90 deg angle opposite to side ¢
3 a side a
4 b side b
5 e} side ¢
P 12 perimeter
A 6 area
STEESCCESSCEECEESSSCC RULE SHEET i R Sttt — 4, — = § = S et s
S Rule
¥ alpha + beta + gama = pi() " sum of angles equals pi
* 372 = b2 + ¢"2 - 2*b*c*cos(alpha) " cosine theorem
¥ 3 / sin(alpha) = b / sin(beta) " sine theorem
*¥P-a+b+c " perimeter
¥A-a¥* Db * sin(gamma)/2 " area

Figure 9: The variable and rule sheets for the triangle model showing the solution of a right-

angle triangle with sides 3, 4, and 5.

those rules were not used in the at-
tempted solution. The solution to the
problem in figure 8 involved all the
rules, the function relating the type
of material and resistivity, and the
unit conversions.

The procedure for changing the
knowledge base is demonstrated in
figure 9. To solve problems concern-
ing the elements of a triangle (after
finishing with electrical properties of
matter), the user types /RA (for Reset
All) and loads the “Triangle” model.

Somewhat more complicated situa-
tions are exemplified in figures 10
through 13. The results (in figures 11
and 13) had to be arrived at using the
Iterative Solver. Figure 12 shows an
impromptu . modification of the
knowledge base: the desire to solve
for an isosceles triangle is expressed
simply by adding the rule a = b to
the rule sheet.

VARIABLE SHEET ===

In figure 14 the knowledge base is
changed again to deal with simple
projectile problems.

In short, we feel that TK!Solver’s
power comes from the ease with
which a particular knowledge base
may be set up or selected, problems
formulated, assumptions varied, and
results generated.

TK!Solver and Expert Systems

TK!Solver was designed to be an
expert system primarily in the area of
numerical problem solving. As such
it

(1) parses entered algebraic equa-
tions and generates a list of variables
(2) solves sets of equations using the
consecutive-substitution procedure
(Direct Solver)

(3) solves sets of simultaneous alge-
braic equations by a modified

Newton-Raphsor iterative procedure
when the consecutive-substitution
procedure fails (Iterative Solver)

(4) searches through tables of data
and evaluates either unknown func-
tion values or arguments when re-
quired in the process of (2) or (3)
(5) performs unit conversions

(6) detects inconsistencies in prob-
lem formulation and domain errors
(7) generates a series of solutions for
lists of input data and outputs results
in tabular and graphic forms

However, we also consider
TK!Solver to be a general framework
for setting up expert systems in a
whole class of disciplines. A class is
defined by the heavy dependence of
human experts on the use of mathe-
matical and logical skills. See the text
box “Attributes of Expert Systems” on
page 152 for a comparison cf
TK!Solver and the typical character-
istics of an expert system.

We experimented with TK!Solver
by using it to build expert systems in
a variety of disciplines. For example,
we were able to set up models and
use them for solving whole sets of
problems in Schaum'’s Outline Series
books on physics, chemistry, finance,
etc.

We also feel that the TK!Solver con-
cept is useful in covering well-struc-
tured knowledge as embodied, for
example, in The Engineer's Manual
(see reference 5) consisting of 1029
“chunks” of knowledge and 30 ac-
companying tables of empiric rela-
tionships, functions, constants, unit
conversion factors, etc. (with the ex-
clusion of about 10 percent of the text

Text continued on page 152

VARIABLE SHEET ===

St Input Name Output Unit St Input Name Output Unit
alpha deg alpha 42.652161 deg
55 beta deg 55 beta deg
gamma deg gamma  82.347839 deg
G 3 a a 3.4181688
G4 b b 4.1325618
5 c 5 c
P P 12.550731
7 A 7 A

Figure 10: What would be the elements of a triangle given angle beta

= 55degrees, sidec = 5, and area A = 7? Direct Solver failed. This
partial variable sheet shows a and b set as guesses for Iterative Solver.
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wwWw americanradiohistorv com

Figure 11: The solution to the problem in figure 10.
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Helix Laboratories, Inc. Marketing Division—Suite 720
11601 Wilshire Blvd., Los Angeles, CA 90025

(213) 477-8221 —outside California, 800-468-0004
Dealer Inquiries Welcome © 1984, Helix Laboratories, Inc.

Circle 196 on inquiry card. BYTE May 1984 147
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“THE VICTORY FACTOR. MIC
ARCHITECTURE WITH NO END IN SIGHT.

Real UNIX" Power. Real-Time Speed.

Victory Computer Systems announces
the FACTOR—the first 16 -bit multi-CPU
computer that gives you pure UNIX pro-
gramming power with real-time response.
We did it with a system architecture that
simultaneously implements an entire array
of 16-bit single board computers. Each
SBC has its own MC68000” CPU, 256
kilobytes of dual-ported RAM, and
VRTX"— a rugged, real-time software-on-
silicon operating system that switches

AR

tasks in as little as 100 psec. So now you
can run several UNIX programs at once.
Or use your FACTOR to monitor auto-
mated equipment while simultaneously
processing words and data for up to 24
fully supported users.

The VMEbus. Faster by a factor of 10.

The FACTOR's CPUs communicate
over the VMEbus—an advanced new
backplane design with 6 card slots, 4
bus arbitration levels and 32 -bit address
and data paths. At 20 megabytes per

ROCOMPUTER

second, the non-multiplexed VMEbus is
an order of magnitude faster than the bus
implemented in today's most popular
microcomputer systems. Even if you
don't run a factory, the FACTOR's speed
will mean faster throughput as your
computing needs grow. And growth is
what the Victory FACTOR is all about.

Exponential Growth. FACTORED-In.

The FACTOR's expansion-oriented
architecture will take you far beyond
today’s performance horizons. In pro-

UNIX is a trademark of Bell Laboratories. VRTX is a trademark of Hunter & Ready Inc. Ethernet is a trademark ol Xerox Corporation. MC68000 is a trademark of Motorola
Inc. UNIPLUS is a trademark of Unisoit, Inc. Z80 is a trademark of Zllog, Inc. CP/M is a trademark of Dlgital Research, Inc. 'The VMEbus is supported by Philips/Signetics.

Mostek. Motorola and Thompson-CSF.
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cessor power. In multi-channel industrial
170 flexibility. In on-board memory. In
built-in mass storage options. In the
number of fully supported users. And
there's no end in sight.

In designing a multi-user system with
real-time speed, you've always had many
factors to consider.

Now there's just one.

We've got more to tell you about the
Victory FACTOR. To get the whole story,
give us a call today.

THE ARCHITECTURE OF INTELLIGENT COMPUTING.

<Copynght 1983 victory Computer Systems, Inc

System Hardware:

O Each single board computer with: 16-bit
MC68000 CPU, 256 Kb dual ported RAM, VRTX
real-time executive in PROM. B RS-232C serial
ports, and a Centronics-compalible parallel port

0O New international standard 20 Mb/sec VMEbus

0O Optional 1 Mb RAM expansion board

[0 Mass storage: Hard disk, floppy disk. and removable
cartridge hard disk built-in. (29-104 Mb UF)

O Fully supports Motorota 2 MHz 170 bus and
industrlal control interface cards

O Alphanumeric terminals in green, international
amber, or cotor

[0 Graphics terminals in monochrome or color

[ Optional coprocessor board for concurrent execution
of CP/M”™ on four Z280's. each with Its own 64Kb RAM

System Software:

O UNIX (UNIPLUS™) operating system (includes ":C’
language).

[ VRTX real-ime operating system standard in PROM

[ Avallable languages: SMC Basic. Fortran '77: Pascal
(IEEE Standard); RMCOBOL ANSI ‘74 Standard
(Ryan-McFarland)

[ Ethernet” local area network interlace

0 3780. and 3270 data communications protocols

Outside CA: 1-800-221-2419
Inside CA: 408-259-7370

Or TELEX 176-431 ANS; VICTORY SNJ

OEM QUANTITY DISCOUNTS AVAILABLE

A/ 4

VICIORY

COMPUTER SYSTEMS INC.

1610 BERRYESSA ROAD
SAN JOSE, CALIFORNIA 95133

Circle 394 on inquiry card.
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Circle 361 on inquiry card.

My Programs Always
Compile the FirsTime™

Yours can too!

FirsTime is an intelligent editor that
knows the rules of the language being
programmed. It checks your statements
as yvou enter them, and if it spots a
mistake, it identifies it. FirsTime then
positions the cursor over the error so
you can correct it easily. FirsTime will
identify all syntax errvors, undefined
variables, and even statements with
mismalched variable types. In fact, any
program developed with the FirsTime
editor will compile on the first try.

Unprecedented

FirsTime has many unique features
found in no other editor. These powerful
capabilities include a zoom command
that allows you to examine the
structure of your program, automatic
program formatting, and block
transforms.

If you wish, you can work even faster
by automatically generating program
structures with a single key-stroke. This
feature is especially useful to those
learning a new language, or to those
who often switch between different
languages.

Other Features: Full screen editing,
horizontal scrolling, function keys
labeled on screen, help screens, inserts,
deletes, appends, searches, and global
replacing.

Programmers enjoy using FirsTime,
because its powerful features allow
them to concentrate on the program
logic without having to worry about
coding details. Debugging is reduced
dramatically, and deadlines are more
easily met.

The Spruce FirsTime editor is
immediately available for PASCAL
($245) and C ($295) on the IBM
Personal Computer and its compatibles.
A demonstration disk is available for
$25. (N.J. residents please add 6% sales
tax.)

For programs that compile the
FirsTime.

To order, or for more information,
contact:

Spruce

Technology Corporation
110 Whispering Pines Drive
Lincroft, N.J. 07738
(201) 741-8188 or (201) 663-0063

Dealer enquiries welcome. Custom versions
for computer manufacturers and language
developers are available,

FirstTIme is a trademark of Spruce Technology

Corporation, ——
; L=
(Mastercara ) visa
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VARIABLE SHEET ===

St Input Name Output Unit
alpha U42.652161 deg
beta deg
gamma 82.3U7839 deg

G 3.7753653 a
b 4,1325618
5 c
P 12.550731
7 A
==================== RULE SHEET =======
S Rule

% alpha + beta + gamma = pi()

* 372 = b2 + ¢"2 - 2*b*c*cos(alpha)
% a3 / sin(alpha) = b / sin(beta)
*
*

Pza+b+c
A=a*b* sin(gamma)/2
*a=b

Figure 12: What are the elements of an isosceles triangle if side ¢ and area A are the same
as in figure 11 and no angle is given? Constraint a = b is added to the rule sheet. Guess
the value for a arrived at by typing in (a + b)/2 (rationale: the expected value must lie be-
tween previous values of a and b). Values in output field left from previous solutions don't count.

======z=====z========= VARIABLE SHEET ===

St Input Name Output Unit
alpha 48.239700 deg
beta 48.239700 deg
gamma  83.520599 deg
a 3.7536649
b 3.7536649

5 c
P 12.507330
i A

Figure 13: The solution to the problem in figure 12.

z============z======= VARIABLE SHEET ==========z====z====z=======z===

St Input Name Output Unit Comment
100 Vo m/sec initial velocity
30 alpha deg angle of departure
32 a ft/sec”2 aceln. due to gravity
time 10.252625 sec time taken
maxht 128.15781 m maximum height reached
range 887.90334 m horiz. dist. travelled
— RS = === S EEE — RULE SHEET e e o e o e e e e e e Pt s ot
S Rule
maxht = VO™2 * sin(alpha)™2 / (2 * a)
range = VO™2 ¥ sin(2*alpha) / a

time = sqrt(8 * maxht / a)
(range/time) "2 = V0"2 - 2¥maxht*a

Figure 14: The variable and rule sheets for the projectile model with the solution of the following
problem: A baseball is thrown with an initial velocity of 100 m/s (meters per second) at an
angle of 30 degrees. How far does it travel and how long does it take before it hits the ground?

wwWw americanradiohistorvy com
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VISUAL EMULATION CAPABILITY

VISUAL 50/55 are low cost smart terminals. The VISUAL 50 emulates DEC
V152’ Lear Siegler ADM3A Hazeltine Esprit™ and ADDS Viewpoint™ VISUAL
55 emulates the same plus Hazeltine 1500/1510 and VISUAL 200/210.

VISUAL 102 is 100% compatible with the DEC VT100/VT102® and also
emulates the VT52. A Graphics Option Card provides Tektronix® 4010/4014
compatible graphics. |

Lt TR O R e SN B O el
VISUAL 300/330 are versatile terminals that can be easily customized.
The VISUAL 300 emulates the DEC VT100 and VT52. VISUAL 330 emulates
the DEC VT52, ADM3A, Hazeltine 1500 and Data General D200.

VISUAL 500/550 are low cost, high resolution graphic terminals with
pawerful alphanumeric capabilities. The VISUAL 500 emulates the VT52, {
ADM3A, Hazeltine 1500, D200 and Tektronix” 4010/4014. The VISUAL 550 |
emulates the VT100, V152 and Tektronix 4010/4014. 'l
|

|
A

VISUAL terminals feature extended ergonomics including tilt and swuvel
non:glare 12" and 14" screens, detached keyboard, large character size,
menu-style setup, sculptured key caps and more.

Clrcle 397 on Inquiry card..

VISUAL has earned for itself an exclusive place . . . a solitary
niche. . .inthe arena of emulating terminals. Four great ter-
minal series offer a combination of advanced features found
on no other terminals anywhere in the world. Each series
delivers higher performance at lower cost for its particular
market segment. And nobody else gives such a wide choice
of emulations as VISUAL . . . the pioneer in the field.

So check the chart before you choose your next ter-
minal. See for yourself why VISUAL stands alone as the first
choice for emulating terminals.

Service available in principal cities through Sorbus
Service, Division of Management Assistance, Inc.

See for yourself®
Visual Technology Incorporated
540 Main Street, Tewksbury, MA 01876 *Ragistered trademark of
Telephone (617) 851-5000. Telex 951-539 Visual Tachnology Incorporated

BYTE May 1984 151
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Text continued from page 146:

dealing with concepts beyond the
scope of the control strategy of the
current version of TK!Solver). This
experience compares favorably with
the domain limitations of systems like
Mecho or Newton; the latter also
faced difficulties in interfacing the
quantitative knowledge with the
mathematical expertise provided by
Macsyma.

Further Developments

TK!Solver in its present form pro-
vides a general framework for build-
ing expert systems in scientific, engi-
neering, and other disciplines. In this
sense it falls in the category of knowl-
edge-representation languages like
KRL, NETL, Klone, or Prolog.

It may be argued, however, that
TK!Solver falls short of learning capa-
bilities, analogical reasoning, reason-
ing under conditions of uncertainty,
and some other features stipulated by
the theoreticians of expert systems or
proclaimed for the Japanese fifth-
generation computers. There are also
other Al “standards” for the design
of expert systems that TK!Solver
seems to ignore: natural-language in-
terface, restriction to problems that
are “not algorithmic or totally under-
stood” (see reference 3), and “repre-
sentation of symbolic knowledge for
use in machine inference” (see refer-
ence 4). Finally, there is the implicit
notion of the need to use a list-pro-
cessing language for Al work (in-
cidentally, TK!Solver is implemented
in a LISP-like language).

Although in fact all these advanced
attributes are present in TK!Solver to

Attributes of Expert Systems
Readers are invited to test TK!Solver against each of the expert system characteristics listed
here.

*The expert system has separate domain-specific knowledge and problem-solving methodology
and includes the concepts of the Knowledge Base and the Inference Engine.

*The expert system should think the way the human expert does.

*An expert system tells the computer “what” the problem is rather than "how” to solve it.
elts dynamic knowledge base should be expandable, modifiable, and facilitate "plugging
in” different knowledge modules.

e The interactive knowledge transfer should minimize the time needed to transfer the ex-
pert’s knowledge to the knowledge base.

* Addition of a new rule should result in a new competency for the system, and conversely,
the absence of the rule should mark the absence of the related ability.

®The expert system should interact in the language “natural” to the domain expert; it should
allow the user to think in problem-oriented terms. The system should adapt to the user
and not the other way around. The user should be insulated from the details of the imple-
mentation.

o The principal bottleneck in the transfer of expertise—the knowledge engineer—should be
eliminated.

*The control strategy should be simple and user-transparent, the user should be able to
understand and predict the effect of adding new items to the knowledge base. At the same
time it should be powerful enough to solve complex problems.

oExpert systems should be computationally fast and not demanding of resources, avoiding
situations where interactive intelligent systems suffer from a basic conflict between their
computationally intensive nature and the need for responsiveness to a uset.

*There should be an inexpensive framework for building and experimenting with expert
systems.

*Human engineering aspects are important for making the system understandable and for
keeping experts interested and making users feel comfortable.

oThe expert system should have provision for help and English-language dialogue.
oThe system should have a display-oriented interface.

o[t should be able to reason under conditions of uncertainty and insufficient information,
and should be capable of probabilistic reasoning.

*An expert system should be able to explain “why” a fact is needed to complete the line
of reasoning and “how” a conclusion was arrived at.

*Pragmatic systems are needed; they should be robust, general, and efficient for routine use.
oThe expert system should be available to users in properly sized, properly packaged com-
binations of hardware and software; chronic absence of cumulation of Al techniques in
the form of software packages that can achieve wide use; proliferation should lead to expert
systems at everyone’s disposal.

oThe system should be useful, i.e., responsive to the practical needs of professional com-
munities; real-world systems.

eExpert systems should be capable of learning from experience.

1oy

DATA TRANSFER PROBLEMS ?

Your_Simple_Solution is REFORMAT TER® Diskette Conversion Software

VERSIONS
Runs On Reads/Writes
CP/M -+——»|BM 3740
CP/M -«——»DEC RT-11
¢ Avoids serial communication protocols. | CP/M-86  -e— IBM 3740
CROMIX  -«—»DEC RT-11

¢ Needs only one system to transfer data.
¢ Converts source code and data files.

e Allows 2-way transfer.

¢ Quick, reliable, and inexpensive.

DEC RT-11 <%—»CP/M
MS-DOS <«—» IBM 3740
TRSDOS |I* -¢——CP/M
TRSDOS || -#——»DEC RT-11

— PRICE: $350 *$249

MicraTech' Requires 8" floppy drive.

Exports
?f > (415) 324-9114  TWX: 910-370-7457
467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 34301

152  BYTE May 1984

Circle 27€ on inquiry card.

www americanradiohistorv com



www.americanradiohistory.com

Better

BA

Finally! A BASIC compiler that
means business.

Microsoft® Business BASIC
Compiler allows you to create pro-
fessional applications for MS*DOS
systems that are so fast your users
will never know they were written
~ in BASIC.

Because the compiler produces
native code, your software will run
three to ten times faster than the
same interpreted programs.

But speed isn't everything. Micro-
soft’s Business BASIC also has busi-

MICROSOFT, ness savvy

The High Performance Software Based on the
de facto standard Microsoft BASIC,

it includes a rich set of extensions:

Decimal floating point arith-
metic (14-digit precision-BCD
format) for extremely accurate
dollars and cents calculations.

Two types of arrays provide
maximum program flexibility:
static arrays for speed, dynamic
arrays for expandability.

Over twenty string handling
functions provide sophisticated
character manipulation capa-

*Price exclusive of handling and Washingion Stae sales tax.

usIness

bilities. Strings can be up to
32K bytes.

Multi-line functions and sub-
programs allow you to define
routines with local or globally
defined variables.

Separate module compilation
means complex programs can be
broken down into smaller units.
Coupling multiple modules
together permits creation of very
large programs, up to one megabyte.

Call 800-426-9400 to order
the better Business BASIC.
$600%

In Washington State, call 206-
828-8088. Ask for operator A5,
who will rush you your order,
send you more information, or
give you the name of your nearest

dealer to see Microsoft Business
BASIC in action.

Microsoft is a registered trademark and MS is a trademark of Microsoft Corparation
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Circle 335 on inquiry card.

CPM /80
MACRO

ASSEMBLERS

We've been selling these
industrial-quality assemblers to
the development system mar-
ket since 1978. They are now
available for the CP/M market.

FEATURES:
* Fully relocatable

e Separate code, data, stack,
memory segments

¢ Linker included

* Generate appropriate HEX or
S-record formatted object file

¢ Macro capability

* Most 5%’ and 8’ diskette
formats supported

* Conditional assembly

* Cross reference

e Supports manufacturer’s
mnemonics

* Expanded list of directives

* ] year free update

Assemblers now available

«

include:

Chip Price  Chip ‘Price
1802/1805 3495 8085 3495
8051 495 NSC800 495
6500/01/02 495 F8.3870 495
6800/01/02 495 28 . 495
6803/08 495 280 395
6804 495 990079995 595
6805 495 28000 695
6809 495 68000 695
6811 495

Take advantage of leading-edge
technology. Get your own Relms
assembler today. Use your Master-
card or order by phone:

(408) 729-3011.

Or call toll free (800) 448-4880

Relational Memory Systems, Inc.
1650-B Berryessa Road

San Jose, CA 95133-1082

TWX: 910-379-0014

65 different diskette formats available. A signed
object Code License Agraement required prior to

hi, Prices subject to chang ith notice.
Software distrib inquiries invited.
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a small or embryonic extent, it would
serve no purpose to argue to what ex-
tent they have to be present in order
to classify the system one way or
another. We would rather point to
what TK!Solver can do in its present
form and stress the fact that it pro-
vides a basis for implementing addi-
tional features and capabilities as the
hardware permits and as the mass
user requires.

In its future. development
TK!Solver should look two ways:
first, at concepts and tools emerging
from research in Al, and second, at

| the time-proven “non-Al” program

packages that have become a part of
human experts’ lives. B
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Capable COBOL.

For over twenty years, COBOL
has proved it can handle the most
awesome data handling require-
ments of the business world.

And Microsoft® COBOL
brings this power to the MS*DOS
environment in an even more
flexible version. Its the ideal
choice for transporting and adapt-
ing the thousands of mainframe
and minicomputer programs
now on the market.

Microsoft COBOL was de-

signed after the ANSI COBOL
standard. Its quality and perform-

ance has been fully certified

by the GSA.

Microsoft COBOL includes a
complete set of file handling
MICRESOFT. facilities includ-
The High Performance Software 111 SUPPOTt fOr
_ sequential, line sequential, relative
and B+ tree indexed sequential
(ISAM) files.

The advanced screen handling
features, compatible with Data
General; make it easy to create
forms and menus for interactive
user programs. Direct cursor posi-
tioning, highlighting, automatic
format conversion, projected

Microsoft is a regist cd d emark and MS is
Data General is

of handling a dW shington State sales
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rademark fM rmerpo
registered traden kalaGeanCpo

fields, and automatic field skip
are just some of the capabilities.
An interactive source code
debugging tool allows you to
step through your program in sym-
bolic form. There is no need to
wade through object code and
addresses in memory to see what
is going on. Its a complete
development package.
Applications developed with
the compiler can be distributed
without a runtime support charge.
Like all Microsoft languages,
the standard linking interface
makes it easy to combine assembly
language subroutines.

Call 800-426-9400 to order
the capable COBOL. $700%

In Washington State, call 206-
828-8088. Ask for operator A5,'
who will rush you your order,
send you more information, or
give you the name of your nearest

dealer to see M1crosoft COBOL

in action.
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FORTRS-80 MODELS 1,344
IBM PC, XT, AND COMPAQ

Train Your Computer
to be an

EXPERT!

Expert systems facilitate the reduc-
tion of human expertise to simpls,
English-style rule-sets, then use
them to diagnose problems. “Know-
ledge engineers"” are developing
many applications now.

EXPERT-2, Jack Park's outstanding
introduction to expert systems, has
been modified by MMS for MMS-

FORTH V2.0 and up. We supply it
with full and well-documented
source code to permit addition of
advanced features, a good manual
and sample rule-sets: stock market
analysis, a digital fault analyzer, and
the Animal Game. Plus the bensfits
of MMSFORTH's excellent full-
screen editor, super-fast compiling,
compact and high-speed run-time
code, many buiit-in utilities and
wide choice of other application
programs.

( Rule 1 - demo in EXPERT-2 )

IF YOU WANT EXPERT-2

ANDNOT YOU OWN MMSFORTH

THENHYP YOU NEED TO BUY
MMSFORTH PLUS EXPERT-2

BECAUSE MMSFORTH IS REQUIRED

EX PE RT-2
M/ FoRTH

Another exciting tool for our
alternative software environmentt

® Personal License (required):
MMSFORTH System Disk 1BM PC $24995
MMSFORTH System Disk TRS-01,30r4 . . $12095

® Personal License (optional
modules):
FORTHCOM communications module . . . .

e Corporate Site License
Extensions
Shipping/handling & tax extra.
Ask your dealer to show you the world of MMSFORTH, or
request our free brochure.

MILLER MICROCOMPUTER SERVICES
61 Lake Shore Road, Natick, MA 01760
(817) 853.6136
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- Potent Pascal.

Microsoft® Pascal may be the
most powerful software develop-
ment environment available for
the MS*DOS system. It com-
bines the programming advan-
tages of a structured high-level
language with the fast execution
speed of native code compilation.

And it exceeds the proposed
ISO and ANSI standards with
logical extensions that make the
language more powerful and ver-
satile. For example, programming
capabilities even allow you to
manipulate data at the system and
machine level.

It gives you single and double

= precision IEEE
M!hgch pr;?n'gecs?ﬁE:!} floating point
arithmetic. Numeric operations
take advantage of the 8087. Or

automatic software emulation is

*Price exclusive of handling and Washington State sales ax.
Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation
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provided if the coprocessor is not
installed.

Support for long heap alloca-
tion and separate module compi-
lation gives you the flexibility
to create large programs up to
one megabyte.

And the standard linking inter-
face makes it easy to combine

Microsoft FORTRAN or assem-

bly language subroutines.

Call 800-426-9400 to order
the potent Pascal. $300%

In Washington State, call 206-
828-8088. Ask for operator A5,
who will rush you your order,
send you more information, or
give you the name of your nearest

dealer to see Microsoft Pascal in
action.



www.americanradiohistory.com

Liccle Tramp character licensed by Bubbles Inc., s.a.

How to move with
and take your

Introducing the IBM Portable Personal Computer:

It’s a complete PC. In a case. With a handle.
And a welcome addition to the family.

The IBM Portable Personal Computer is
the first IBM PC system you can pick up and
take with you. Across town or across the
hall. Or put away easily for another day.

It’s a powerful system, with 256KB of

user memory (expandable to S12KB)
and a slimline double-sided 5%4"
T g diskette drive (and room for
. another). Plus a built-in

wwWwW americanradiohistorv com
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modern times
PCwithyou.

9" monitor with easy-to-read amber
characters. Text and graphics capability.
And an 83-key keyboard.

All fitted into a sturdy, transportable
case that’s easy to handle. And park.

The IBM®of portable personal
computers. Make no mistake about it,
this 1s a true IBM PC.

Which means it is part of the same
dependable family as the IBM Personal
Computer, the IBM PC/XT and the new
IBM PG And that means you can use
many IBM Personal Computer Software

programs to help you reach your goals.

All this and five expansion slots,
ready to accept expanded memory,
printers and other useful IBM Personal
Computer options. Which should keep
you rolling far into the future.

Pick one up at a store near you.
You can see the new IBM Portable
Personal Computer at any authorized
IBM PC dealer or IBM Product Center.

To find the store nearest you, call
1-800-447-4700. In Alaska or Hawaii,
call 1-800-447-0890. = ===

Circle 204 on inquiry card.
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How Lawyers Can Use
Microcomputers

Cutting costs while upgrading legal service with the aid of

Microcomputers are a mystery to
many lawyers because, too often,
they try to learn about them in terms
of BASIC programming, RAM (ran-
dom-access, read/write memory),
ROM (read-only memory), bps (bits
per second), and other foreign, often
unnecessary technical terms. All
lawyers need to know is how com-
puters can improve the efficiency of
a legal practice.

Reviewing the firm’s needs is the
first step in this analysis. Work in law
offices is generally divided between
administrative and substantive
tasks—those relating to the actual
practice of law.

Administrative tasks in the law of-
fice are similar to those in any other
small buiness: bookkeeping, bank
account reconciliation, payroll, calen-
dar control, file management, infor-
mation retrieval. One legal admini-
strative task uncommon to most
small businesses is timekeeping and
billing. Most lawyers keep time
records and either submit bills based
on them or use them in determining
what they will bill. This may be the
most important administrative
reason to acquire a computer.

Generally, legal services can be
divided into broad categories.
Lawyers prepare letters, opinion let-
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microcomputers

Robert P. Wilkins, J.D.
R.P.W. Publishing Company

ters, memoranda of law, briefs,
deeds, wills, agreements, and other
documents. When everything else
fails, they may go to court on the
client’s behalf. Before going to court,
pleadings must be prepared, wit-
nesses interviewed, depositions
taken, and the paper associated with
the lawsuit managed. In addition,
there are some critical court-
proceedings deadlines that must be
followed and observed. In complex
litigation many exhibits must be
tracked.

Although some lawyers spend the
majority of their time in court, most
usually spend it in the office.
Lawyers research and analyze prob-
lems, give advice, prepare docu-
ments, make mathematical projec-
tions, prepare tax returns, gather
data, and analyze the information
gathered. The practice of law in-
volves much paperwork and in-
cludes a substantial amount of docu-
ment preparation. Because of this,
many lawyers have become inter-
ested in the use of computers. For
the most part, however, lawyers
have been slow to take advantage of
new technology. Most lawyers in
America practice in small firms; 70
percent practice in firms of five or
fewer lawyers. Until recently, word

www americanradiohistorv com

processing was relatively expensive,
and many small-firm lawyers did not
feel they could afford it. The cost of
a single, dedicated word-processing
system dropped from the $12,000 to
$20,000 range. Today, the cost can be
as low as $2100. A very powerful
microcomputer with letter-quality
word-processing capability can be
purchased for between $2100 and
$7000. As a result, many lawyers are
now using microcomputers, not for
computing, but for low-cost word
processing. Once they acquire the
computer for word processing, they
realize the tremendous potential of
the computer to help in other ways.

It is interesting to note that the
smaller firms have seemed to lead the
way in the microcomputer explosion.
Initially, many large firms with mini-
computers and mainframes turned
up their noses at microcomputers.
Now, large firms are waking up to the
potential of microcomputers, and
many are now buying them for their
individual lawyers. The computers
are usually used both as freestanding
units and as terminals into the
mainframe.

For the lawyer who has a micro-
computer for word processing or one
who is considering a first purchase,
it is important to understand what a
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computer does. Generally speaking,
a computer can be used for: word
processing; number crunching (in-
cluding bookkeeping, payroll, tax
projections); information or data
management; communications; elec-
tronic spreadsheets; and specialized
tasks to help in specific areas of the
law. Let's look at each category and
explore it as it relates to the practice
of law.

Word Processing

The practice of law is ideally suited
for word-processing equipment, and
without a doubt, word processing is
the legal profession’s most common
use of the microcomputer. The use of
the word processor in the law office
can be broken down into three major
categories:

eroutine daily correspondence
elong documents that require exten-
sive editing

erepetitive documents

It is important to understand that
most lawyers are under pressure to
cut costs and to price services reason-
ably. Because labor can be the highest
single cost in a law office, efficiency
is important. In the first two categor-
ies listed above the benefit of word
processing is largely that it improves
staff efficiency. The long documents
may include agreements, briefs, and
memoranda of law. In almost every
case a draft of the document is pre-
pared and input is received from
other lawyers and the client. In some
cases, such as a negotiated contract,
input will also be received from the
opposing lawyer and that lawyer’s
client. By using a word processor you
will benefit by quick document turn-
around after editing or preparation.

In the third category, where re-
petitive documents can be recalled
from magnetic media and modified
to meet a particular client’s needs, a
major benefit is the time saved. Ex-
amples of these documents are: wills
and trust agreements; property set-
tlements; pleadings in court cases;
pension and profit-sharing plans;
and leases. These do not have to be
prepared from scratch and since the
new draft of the document requires

a minimum of keyboarding, another
major benefit is increased produc-
tivity.

Merging variables and assembling
separate paragraphs into one docu-
ment are capabilities that make word
processors especially useful in the
legal profession. The footnote capa-
bility is especially helpful to lawyers
who file a large number of briefs.

Number Crunching

I first began using word-processing
equipment in 1964 when I bought a
paper-tape Royal Typer, which used
folded paper tape punched much like
the scrolls of music for a player piano.
Since that time, I have used word
processors employing cassettes and
disks, and I presently use a CPT 8000.

Next to word
processing,
timekeeping and billing
software probably
represents the most
common reason a
lawyer might want a
computer.
e

Having thus taken a personal interest
in electronics technology, when [ ac-
quired my first full-capability com-
puter [ intended to learn all I could
about it.

The first software 1 used was a
general ledger package. All of my
bookkeeping had previously been
done by hand, and the final numbers
often were not put together until well
after the end of the year. I almost
never had the luxury of a monthly
financial statement.

With my general ledger package,
which was relatively inexpensive
($199), I was able to set up account
numbers for my income and expense
items and key in my checks and
deposits once a month. The com-
puter automatically produced: a list
of all posted documents; a ledger of
these entries sorted by account num-
ber; a trial balance; an income state-
ment for the month showing percent-
ages and year-to-date balances; and
a balance sheet for the month show-
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ing percentages and year-to-date
balances. When the December en-
tries were posted, I immediately had
a printout of my year-end financial
information and could complete my
tax return on time.

The second software program I
added was payroll. Year-end W-2
preparation had generally been com-
pleted amid turmoil on or near
January 31. With the payroll package,
which cost about $499, I only had to
input the employee information
once. Thereafter, checks for salaried
employees and quarterly returns
could be produced. The process for
hourly employees only required key-
boarding of each employee’s hours
for a particular pay period.

Next to word processing, the need
for timekeeping and billing software
is probably the most common reason
a lawyer might want a computer.
There are more than 120 companies
offering software for timekeeping
and billing, and this large number
creates more of a problem than it
solves. (For a list of them, see the
March 1, 1984 issue of The Lawyer’s
PC, or contact POB 1108, Lexington,
SC 29072, (803) 359-9941.)

Lawyers do not all keep time the
same way, nor do we render state-
ments the same way. There are many
variations of timekeeping and billing
techniques, as well as many differ-
ences between software packages
and what they accomplish. Trying to
match the two is a problem of some
magnitude.

Before acquiring a timekeeping and
billing package, it is extremely impor-
tant to see the program up and run-
ning. It can be helpful to talk with a
peer at a comparably sized firm who
bills in a similar fashion and is using
the program. Timekeeping and bill-
ing programs range in price from
about $500 to $5000. The difference
in quality is not necessarily repre-
sented by the difference in price. The
size of the firm in many cases will be
the determining factor. Packages de-
signed for use by five or fewer
lawyers probably will not work effec-
tively for larger firms, and those de-
signed for 15 lawyers may not be
what the smaller firm needs.

Although we are discussing time-
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keeping and billing systems as they
apply to number crunching, a lawyer
familiar with database managers can
design a very simple timekeeping
and billing system for a small firm.

In the number-crunching category,
a system is also needed for keeping
track of other people’s money held in
a trust. Under the Code of Profes-
sional Responsibility, a client’s funds
cannot be commingled with the law
firm’s, and the firm must be able to
account for any client’s funds held in
a trust account. Software packages to
handle trust accounts can be pur-
chased or designed to include such
features as: the ability to enter checks
and deposits at random with an item
description and an account number
for the client; the ability to receive a
printout at least monthly of the trans-
actions in the entire bank account,
with a total balance, together with an
individual printout of each client’s
transactions and a balance of the
client’s account; and the ability to
confirm that all clients’ accounts
equal the total amount in the bank
account. This seems to be a relative-
ly simple accounting procedure, but
it is amazing how little software is
available to accomplish it.

Information Management

Another category of computer use
that is tremendously beneficial to
people in the legal profession is in-
formation management. Database
management programs fall into this
category, as do a number of special-
ized information programs.

Information management, as I use
the term, means the ability to key-
board certain information once and
then sort, select, and use it effective-
ly without having to rekeyboard. The
most common uses of this technique
are: maintaining client records, keep-
ing a calendar and docket control sys-
tem, file management, and litigation
support.

There are many other information-
management needs specific to a law
firm’s practice. Any of these can be
handled with a database manager.
For lawyers who use the IBM Per-
sonal Computer (PC) or compatibles,
dBASE Il is popular. For lawyers who
use Radio Shack computers, Profile
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Plus is probably the most commonly
used.

With a program of this type, you
can visualize how it works by imagin-
ing a page organized in vertical col-
umns of information with horizontal
lines representing a particular file.
The vertical columns are called fields.
Each field contains the same kind of
information for every client. For ex-
ample, last names would be in the
same field for every client.

The horizontal lines that represent
one client’s information are called
records. Once the information has
been keyboarded, it can be massaged
in many different ways without hav-
ing to be keyed again. For example,
if the client record consists of a name,
address, telephone number, court in
which the action is pending, and
lawyer responsible, then by using the
sort and select technique of the
database manager the lawyer can
print an alphabetical list of all clients
by last name. It is also possible to
sort, select, and print a sublist that,
instead of including all clients, will
only include those for a particular
lawyer in a particular court.

The information in the database
can be merged with form letters so
that, for example, you can use the
will-retrieval database to select the
names and addresses, salutation,
and date of the last will executed by
the client. This information can be
merged into a letter to the client in-
dicating that the will needs review.
These letters can then be printed
automatically on continuous-run
paper.

In larger firms, database managers
can be used to manage records that
only need to be keyboarded once and
then accessed by using sort and
select techniques. For example, the
client database can be searched as
each new client is accepted to make
certain there is no conflict if a suit is
begun against some other person.
Firms with many clients and several
lawyers must take this precaution to
avoid suing one of their own clients.

“Where is it? Why can’t we find it?”
is a familiar cry in the law office.
Lawyers manage a lot of paper and,
therefore, filing is frequently a prob-
lem. The filing problem relates not

only to where a particular document
might be but, more importantly,
where to find research information.
We almost always can find material
in a client’s file. The question is, in
which case did we last handle a mat-
ter involving a similar dispute, e.g.,
the eviction of a tenant for damage to
the premises?

Softshell (POB 18522, Baltimore,
MD 21237, (301) 686-1213) offers a pro-
gram called Mindex and Search that
costs $25 and will solve most infor-
mation-retrieval problems. Under the
Mindex and Search program, entries
of 255 characters are possible (about
three typewritten lines). Each of
these entries is considered a separate
record. The 255 characters, of course,
must contain the location of the basic
information and the keywords to let
you find it. In the previous matter, we
would enter “eviction of tenant for
damage or destruction of the prem-
ises” and the name or number of the
file in which the research data and
pleadings for that particular matter
are located. We might (since we have
not used the entire three lines) want

to include the kind of research
material to be found in that file. We
can make thousands of entries of this
type at random and then, using the
Search program, search for any three
characters in a row. In most cases, we
use the actual keyword; we might
choose “eviction” or we might choose
“tenant”. If we have a large number
of eviction and tenant cases, we
might want to search a combination
of words connected by “and,” e.g.,
“eviction and destruction” We can
also search by using “or” as the con-
nector, which will result in the pro-
gram finding all records containing
either word.

Communications

A lawyer can use the computer for
electronic mail, bulletin-board read-
ing, and access to on-line databases.

When lawyers think about on-line
databases, the first that come to mind
are Westlaw and Lexis. These two
legal-research databases have been
available for many years. Only re-
cently, however, could we access
them via microcomputers. Westlaw
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can be accessed by almost any micro-
computer. At this writing, Lexis can
only be accessed by the IBM PC.
These database services are relative-
ly expensive, but accessing them
through your own microcomputer
gives you greater control over the
costs. ’

There are a number of other on-line
databases of possible interest to
lawyers. The American Bar Associa-
tion recently announced ABA/net.
Using this service, electronic mail
and bulletin boards can be accessed,
in addition to the UPI news wire, the
Official Airline Guide, and financial
news from Unistox, for as little as $12
per hour. The American Bar Associa-
tion publication and information
database, Ambar, will go on line with
ABA/net in the near future and will
cost $32 per hour in prime time and
$22 per hour in nonprime time. (For
details on ABA/net write: ITT Dial-
com, 1109 Spring St., Silver Spring,
MD 20910 or call (800) 323-1717 and
ask for operator 129. In Illinois, call
operator 129 at (800) 942-8211.)

Dialog is probably the largest non-
legal database of interest to lawyers.
It actually consists of more than 200
databases. The most common is the
Legal Resources Index, which con-
tains more than 660 legal periodicals,
newspapers, and magazines pub-
lished since January 1980. Other data-
bases on Dialog include the Federal
Register and a number of technical
databases involved with medicine
and other technical subjects. (For in-
formation write: Dialog Information
Services, 3460 Hillview Ave., Palo
Alto, CA, or call (800) 227-1927. In
California, call (800) 982-5838.)

The General Electric database con-
tains tax projection and other busi-
ness accounting projection programs.
Some of these programs were pre-
pared by Arthur Andersen & Com-
pany, some by J. H. Cohn & Com-
pany, and some by Coopers &
Lybrand. (For details write: General
Electric Information Services Com-
pany, 401 N. Washington St., Rock-
ville, MD 20850, or call (800) 638-8730.
In Maryland, call (800) 492-8470.)

In time, the most frequent use of
the microcomputer’s communica-
tions feature may be electronic mail.

By using electronic mail, you can
transmit a document to another
lawyer’s computer for almost instant
review and input. The document can
then be retransmitted to you with
changes. If acceptable, it can be
printed out in final form at both loca-
tions. A third lawyer can review the
document, since either office can
send it anywhere over the telephone
network. All the traveling lawyer
needs is a portable computer (such
as the Radio Shack Model 100) with
a modem. This lawyer can make
changes and send the document back
to either office.

Communications make it possible
for a branch office to function with
limited support staff. Much of the
heavy document preparation can
take place at the home office and
then be transmitted to and printed
out at the branch.

Bulletin boards are available for
almost any subject. ABA/net is ex-
pected to provide bulletin boards of
specific interest. With a bulletin
board, you can call the number and,
by keyboarding instructions, select a

substantive area to review. For exam-
ple, you can call a bulletin board and
review the particular substantive area
on medical malpractice. If you see
any information or inquiries of in-
terest, you can write a response on
the bulletin board or communicate
directly to the other lawyer if a
telephone number or address has
been left.

Messages can also be left for others
who read the bulletin board. For ex-
ample, a lawyer can ask for informa-
tion from other lawyers with ex-
perience in specific fields.

The introduction of ABA/net may
have more influence on the use of
databases by lawyers than any other
event of recent years. The American
Bar Association plans to actively
solicit lawyers to join ABA/net. Since
this database is relatively inexpen-
sive, it gives lawyers a chance to over-
come fears or hesitations at a low cost
and for a useful purpose.

Many law book publishers are ex-
ploring the possible use of on-line
databases to furnish their services.
Looking far into the future, it is quite
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possible that most legal-research
needs will be met by on-line data-
bases. Competitive pricing may
speed this occurrence.

Electronic Spreadsheets

Use of electronic spreadsheets will
depend on the kind of law practiced
by the firm. Electronic spreadsheets
allow mathematical projections to be
made and manipulated. They can be
useful in preparing budgets and
cash-flow projections. They can be
used to project earnings in damage
cases, to perform a blood alcohol
analysis in drunk driving cases, and
many other tasks requiring mathe-
matical projections and “what if”
calculations. (For a template of the
blood alcohol analysis program, see
The Lawyer’s PC, November 1, 1983,
page 4, or write POB 1108, Lexington,
SC 29072.)

Many publishers are producing in-
expensive electronic spreadsheet
templates that take much of the
drudgery out of using these power-
ful programs. Quite a number of
these templates can be useful to
lawyers, since they deal with busi-
ness calculations.

Specialized Software Packages

There are several specialized soft-
ware packages that lawyers should
know about. These software
packages can be purchased and run
immediately to accomplish specific
tasks. For example: a long-distance
analyzer is designed to allow the
development of a directory of calls,
date called, and amount of call, so
this out-of-pocket expense can be
charged to clients (Long Distance
Analyzer, $195, Golden Braid Soft-
ware, 1450 Ranchero Dr., Sarasota, FL
33582, (813) 371-0388).

Estate tax projections are designed
to allow lawyers to enter details about
the client and get projections of dif-
ferent estate plans. Two common
ones are: Estate Tax Plan, $750, Aard-
vark/McGraw-Hill, 1020 N. Broad-
way, Milwaukee, WI 53202, (414)
225-7500; and ESTAX, $295, Profes-
sional Data Corp., 6449 Goldbranch
Rd., Columbia, SC 29202.

Real estate closing packages are de-
signed to allow for the input of the

basic information. The program then
produces all the documents neces-
sary for a HUD real estate closing
(RESPA Resolver, $250, Electronic
Law Publishing Company, POB 1027,
Buies Creek, NC 27506).

Programs for the preparation of im-
migration and naturalization forms
are designed to allow keyboarding of
the basic information and have the
program prepare the necessary
forms (Immigration Program, $350,
Hudson Computer Bureau Inc., 6135
Bergenline Ave., West New York, NJ
07093, (201) 868-6134).

Income tax projections allow for
the input of information about the
client’s tax circumstances to make
“what if” calculations. An example of
this type program is Cal-Q-Tax (Cal-
Q-Tax, $595, Tax Management, a sub-
sidiary of Bureau of National Affairs
Inc., 1231 25th St. NW, Washington,
DC 20037).

There are numerous other income
tax preparation packages. A list and
analysis of them appeared in The
Journal of Taxation, A Guide to the
Practitioner’s Selection of Tax Soft-

ware for the Microcomputer, Decem-
ber 1983. The November 1983 issue
contained a comparison of software
vendors. For information, write The
Journal of Taxation, 1633 Broadway,
New York, NY 10019. The list is grow-
ing every day as new programs for
lawyers are developed.

The computer is going to make the
most significant change in the way
law is practiced since the invention of
the telephone and the typewriter.
There is resistance, but strange as it
may seem, there was also resistance
to the telephone and typewriter.

In the long run, economic issues
will prevail. There is no question that
those of us who use the computer ef-
ficiently can practice law more effec-
tively and, therefore, can provide
legal services to the client at reason-
able cost. That is the name of the
game.®m

Robert P. Wilkins (POB 729, Lexington, SC
29072) is a lawyer and the editor of The Lawyer's
PC and The Lawyer’s Microcomputer newslet-
ters for lawyers using the IBM PC and compatibles
and Radio Shack computers, respectively.
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3M
protects disks
in sleeves of

m TYVEK.

Here’s why.

Quality disks deserve a quality sleeve.
Sleeves of TYVEK® spunbonded olefin
provide unsurpassed data protection
because
. TYVEK is strong—won't tear like paper.
. TYVEK does not lint.
. TYVEK is smooth, non-abrasive.
. TYVEK is chemically clean, has a
neutral pH.
. TYVEK reduces static problems.
. TYVEK is unaftected by water.
Take the first step to maximum disk data
protection. Call 800-44 TYVEK for the
! names of manufacturers who rely on
sleeves of TYVEK,

[ *TYVEK is DuPont’s trademark for
spunbonded olefin. Du Pont makes
TYVEK. not sleeves
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Circle 146 on inquiry card.
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Whether ou needs are snmple e

Features*

Advantages™

Benefits*

Unlimited number of tables open
at a given time

No need to open and close
tables repeatedly

Speedier answers to your
queries 1

Up to 255 fields per record

Greater descriptive capacity

Lowers frustration of having to
deal with muitiple tables for a
single topic

Passwords, read/ write access,
data encryption

Access to data is individualized

Unauthorized use of data
prevented

Query muitiple tables with a
single command

Retrieves data without
unnecessary Intermediate steps

Users get information more
efficiently

Query syntax like 1BM's
SQL/DS

English-like commands

Users not required to learn a
new language

Dynamic sorting and grouping
of query output

Controi of output format

Data can be customlized to users
needs

Spreadsheet cells may be
defined in terms of

e formulas

e data table values

® programs

Celi can automaticaliy retrieve
information from tables and can
perform Intricate mathematical
operations on that information

No need to rekey information or
perform calculations separately

Forms creation for screen

and printer using 8 colors,
blinking, bell, prompts, reverse
video, efc.

Statistics (e.g., min, max,
average, sum, standard
deviation, variance, etc.)
automatically generated

Greater versatility In screen and
printed output

Screens and forms are easy to
understand and use

Provides more complete
analytical description of data

Improved decision-making
capabilities

High resolution color graphics:
pie charts, bar charts, area
curves, scatter diagrams, etc.

Numerical data from spread-
sheets and tables can be
pictorialized

Patterns and trends easier to
spot

*Partial List

www americanradiohistorv com
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We help a lot of different people
solve a lot of different problems:
from the simplest to the most
complex. . .from mailing lists to
integrated accounting, from
preparing tax returns to order
entry. Whether you need help
saving money or making it, the
Knowledge Manager can help
you manage your information
better than any other micro
software package.

Quality Software for
Quality Results

You can start just as simply as
you want and grow just as fast as
you like. The Knowledge
Manager’s powerful commands
are always ready when you are.
You get quick results, improved
productivity, accurate informa-
tion, custom tailored to meet
your needs. The Knowledge
Manager lets you use your
information, when you want it
and in the way you want it.
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Reliable and
Comprehensive

The Knowledge Manager is built
to last. You can start with the
Beginner’s Guide, or run right
through the instruction manual
to advanced data management
commands.

intricate. . .or somewhere in between

Chances are you won't find a job

the Knowledge Manager
can’t do.

Dealer inquiries invited.

KNOWLEDGE

man

KnowledgeMan is a trademark of Micro

Data Base Systems, Inc.; SQL/DS of IBM.

Circle 263 on inquiry card.

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

Please send me:

O Forms painter and graphics
information and pricing*
O Run-time package information
and pricing*
*Forms painter. graphics and run-
time package are available as
optional components.

O Please accept my order for
the Knowledge Manager

O Shipping and Handlingt
(Indiana residents must add
5% sales tax—3$25.00)

Machine:

O Free feature-by-feature comparison

$500.00
10.00

Operating Systems:
O PCDOS O MSDOS O CP/ M-86

Disk Format:
O 8" IBM-3740 SS,SD

O 5%” IBM PC SS

O 5%" Victor/Sirius

O 5%" DEC Rainbow

tAdd $20.00 if outside U.S., Canada
or Mexico

192K RAM required, 500K mass
storage suggested.

O Check or money order enclosed
(must be drawn from U.S. bank in
U.S. currency)

MasterCard No.
VISA No.

American Express No.

Expiration Datc
Bank No. (if M.C))
Signature

VISA, MasterCard and American
Express orders may be placed by
phone (317)463-2581.

www americanradiohictorv com

Name

Title

Company
Phone ( )

Address

City
State Zip

Send To:

(.) MDBS/Consumer Products
@) OP.O. Box 248
“»{ Lafayette, IN 47902
Phone: (317) 463-2581
Telex: 209147 ISE UR

Or Contact Your Local Dealer.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
Current release is 1.06 as of 4/1/84.
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TE 2213A/2215A B THE PERFORMANCE/
60 MHZ OSCILLOSCOPES PRICE STANDARD

Tek'’s best-selling
60 MHz scopes:
Now 25 ways better for
not a penny more!

Now Tek has improved its
2213/2215 scopes with brighter ﬂ
displays. Greater accuracy.

And more sensitive triggering.

At no increase in price.

The 60 MHz 2213 and dual time
base 2215 have been the most
popular scopes in Tektronix
history. Now, Tek

giving these scopes the final measure
of convenience
Triggering, sweep accuracy,
CMRR and many more major
ifications are better than ever.
heck the performance chart: not
bad for scopes already considered
the leaders in their class!
The price: still

introduces an ‘A" $1200* for the
Series update with 2213A, $1450* for
more than 25 speci- the 2215A. Or, step
fication and feature up to the 100 MHz
enhancements — 2235 for just $1650"!
things you have You can order, ob-
asked for such as tain literature, or

single sweep—all get expert tech-
included at no nical advice,
added cost. through Tek's
A Drighter e e PSR LA | R N L National Market-
display and ne ing Center.
vertical ampli- Direct orders
fier dgsign - | include optler-
provides sh " R ————— e ator manuals
crisp traces. . —— two 10X probes,
That makes the 221?1—\! ancement 22132215 A" Sarlos  2213/2215 15-day return policy,
2215A a pnme candidate AT brightness 14 kv accel. potential 10 kv accel. potential world-wide service back-
for tasks like TV trouble- Vertical accuracy 3%, 0° lo 50°C 3%, +20°t030°C up and comprehensive
shooting and testing, Chop rate 500 kHz 250 kHz 3-year warranty.
where fast sweeps are Inpul capacilance 20 pF 30 pF .
typical. CMRR 1010 1 a1 25 MHz 10101 al 10MHz Talk to our technical
New features include Channel isolation 100:1 at 25 MHz Not specified experts.
10 MHz bandwidth limit A Trigger sensitivily (int) 0.3 div at 5 MHz 0.4 div al 2 MHz Call toll-free:
switch, separate A/B TV triggering 1.0divcompos.sync 2.0 div compos. synC B
dual mtensnty controls Sweep accuracy (in 10X) 4%, 15°1035°C 5%, 20°10 30°C 1 800-426-2200
(2215A only), and power-  Delay jitter 20,00010 1 (2215A) 10,000 to 1 (2215) Ext. 157.
on light: additions custom- 1000010 1(22134) 500010 1 (2213) In Oregon call collect:
ers have suggested for ~ Holdoll Range 101 4 (503) 627-9000 Ext. 157.
]
Tekktronix
COMMITTED TO EXCELLENCE

“Price F O.B. Beaverton, OR.
All scopes are UL Listed and CSA
approved 3-year warranty includes
CRT and applies to 2000 lamily oscillo-
scopes purchased after 1/1/83

Copyright #1984, Tektronix, Inc. All rights reserved. TTA-438

www americanradiohistorv com
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Computerizing
a Medical Office

A physician’s advice can be handy for other professionals needing

tailored applications
Jonathan Javitt, M.D.

Computer Consultant for Medical Applications

As of July 1983, only 5 percent of
the physicians in the United States
owned microcomputers. Neverthe-
less, 1 believe physicians will no
longer be able to maintain an uncom-
puterized office. Perhaps by the end
of the decade all medical practices
will have a computer. [Editor’s Note:
The trend may extend to other profes-
sional offices with an extensive but
specific clientele. The following advice for
physicians may well apply to any profes-
sional needing a tailored computer sys-
tem.]

Why Computerize?

As medical practice costs rise and
the supply of physicians increases,
practices will need to pay increasing
attention to economics and market-
ing. Most good office-management
programs can generate productivity
reports by practitioner, by procedure,
or even by piece of equipment. Deter-
mining whether the practice is run-
ning a piece of diagnostic equipment
at a profit or a loss then becomes a
simple matter.

One of the most difficult aspects of
practice management is patient fol-
low-up and recall. With a computer-
ized record-keeping system, however,
mailing one or more reminder letters

to patients and tracking those who
don'’t respond can be done with ease.
Such a system might also allow you
to generate patient newsletters and
health alerts. This contact can make
a significant difference in a patient’s
satisfaction with your service.

A computer in a medical office can
also be an instant link to a world of
information, from the hospital
records of one’s patients to the exten-
sive database of the National Library
of Medicine. Up-to-the-second con-
ferences on a variety of topics are
available to anyone with a computer
and a telephone. Within the next few
years, electronic mail will be the most
efficient way for physicians to share
information about patients. Ordinary
mail will then be as useful as blood-
letting.

How to Computerize
Successfully

The selection of a computer system
for a medical office need not be pain-
ful, protracted, or even inordinately
expensive. When done logically and
systematically, it may even be enjoy-
able and informative. If at all possi-
ble, find a consultant who is experi-
enced in medical office systems. I
believe that the cost of mistakes in

www americanradiohistorv com

system selection is far more expen-
sive than any consultant’s fee.

By a consultant I mean someone
who is familiar with the medical-
management programs on the mar-
ket and with the computer systems
needed to run those programs, rather
than a programmer who offers to
write a program for running your of-
fice. Custom software is not an ideal
solution to medical-management
needs because if you have a problem
with the software, you have only the
original programmer to rely on. If he
or she is no longer available, then
you're stuck, with no one else able to
help you. With commercial software,
however, you will have the support
of a large company and access to suc-
cessive revisions.

Seven steps for selecting a com-
puter system for a medical office are
listed below:

. needs assessment

. system specification

software survey and selection
hardware survey and selection
vendor selection

office task assignment
software support

N U W

While these stages may seem obvious
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at first, each one is crucial, and by-
passing any of them is an invitation
to disaster. If at all possible, do not
change their order. Especially try to
avoid allowing the vendor to be the
determining force in system selec-
tion; the vendor’s priorities are clear-
ly different from yours.

System Specification

What jobs do you expect the com-
puter to do? Your answer should state
exactly what information the system
will be expected to store on any given
patient, which report functions the
software must be able to write, and
so on. With this information, you will
be able to choose software that will

* do the job that you want done.

How expandable should the sys-
tem be? If the system cannot grow,
then you will have to stunt your prac-
tice or get a new computer system—a
costly way to do business.

How will the flow of information in
and out of the computer be man-
aged, and how many users will be on
the system at once? These factors will
determine the hardware that you'll
need.

How much can you afford? The
only intelligent approach to budget-
ing for this project is to sit down with
the practice’s financial advisers and
determine the monthly cost of the
system versus the projected return.
In all likelihood, the calculations will
justify a system large enough to han-

dle the office’s needs. Once all the
above questions are answered, you
can start choosing the software.

Software Survey and Selection

Currently, there are no microcom-
puter-based office-management pro-
grams that can store detailed clinical
information for each patient. While
the concept of a paperless office with
all patient data stored electronically
is highly attractive, it is not yet prac-
tical on microcomputer-based sys-
tems. At present, that level of data
management is available only on
minicomputers.

The reason for this situation is two-
fold. First, software development is
driven by market demand. At this
time, relatively few medical offices
have state-of-the-art microcomputers,
so why would programmers bother
writing a complex clinical informa-
tion-management system for such a
small market? Second, the nature
and structure of clinical information
vary greatly from one medical spe-
cialty to the next. It is simply not
possible to design a clinical database

Needs Assessment

Involving all office staff in needs
assessment from the outset is imper-
ative. A computer system is only as
capable as those who use it. If the
staff is unenthusiastic about the sys-
tem, the chances of a successful tran-
sition are minimal. All too frequent-
ly, the office staff first encounters a
computer system when it shows up
in boxes. The other side of this caveat
is equally important. Often the office
staff knows far more about work flow
than the physicians in the practice
and will be able to spot inadequacies
in a system while they can still be cor-
rected with an eraser and notepaper.
“If only I'd known . . ” is an expen-
sive utterance when it comes to com-
puterizing a medical office.

8087 SUPPORT and FORTRAN for your PC

87FORTRAN/RTOS" - our adaptation PC TECH JOURNAL REVIEW:

8087-3 CHIP.. $175

of the Intel Fortran-86 Compiler generates in
line 8087 code using all 8087 data types
including 80-bit reals and 64-bitintergers. The
compiler uses the Intel large memory model,
allowing code/data structures of a full mega-
byte, and supports overlays. Includes RTOS
and support for one year. . .. $1350

87PASCAL/RTOS"” is Intel's ISO-
Standard Pascal with 8087-8088 exceptions.
These make it possible to use allthe 8087 data
types directly. while generating modules in
one of thethree Intel Memory Models. Includes
RTOS and support for one year ...... $1350

RTOS DEVELOPMENT PACKAGE
includes 87FORTRAN, 87PASCAL, PL/M-86,
Utilities, TXScreen Editorand RTOS . .. $2500

RTOS—

REAL TIME MULTI-TASKING/
MULTI-USER EXECUTIVE

RTOS is a Micro Ware configured version of

iIRMX-86. Includes ASM-86, LINK-86, LOC-86,
LIB-86. and the ROM Hex Loader ... .. $600

OBJ—2>ASM"™ - a multipass object module
translator and disassembler. Produces assem-
bly language listings which include public
symbols. external symbols, and labels
commented with cross references. Ideal for

understanding and patching object modules
.$200

for which source is unavailable......

P.O. Box 79
Kingston, MA
02364
(617) 746-7341

Mic

Ware

“The Micro Ware package is prefer-
able ... it executes the basic opera-
tions more rapidly and 