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Announcing a small imj

16 125 114" x 214" Because it inherited all the talents Abuilt-in half-high 143K single-
It weighs less than 8 poundq* of the eminently talented Apple [le: sided disk drive.
And costs less than $1,3007 The versatility to run over 10,000 Built-in serial ports for modems,
Yet with 128K, the new Apple IcPer-  different software programs. printers and an extra half-high drive.
sonal Computer is a lot bigger than it looks. The ironclad reliability of Even built-in
o the first true VST motherboard. = MOUSELronics so it's
The lieh@ uliiae hqpo And the artistic ability of ready to use 4 mouse
16 high-resolution colors. and all the new Apple 11
The lic also has some Eo | mouseware.
talents of its vervown. And our newest
For instance, a brainchild is certainly
switchable 80 /40- _u" M_;_ not an orphan.
character display. hin, iy 117 Even it s bul-in - Youcangrowit
Switchable disk drive with a whole flmlly of

QWERTY/Dvorak keyboard. Apple 1l accessories and peripherals.




ovement on the Apple Ile

Including the newApple Scribe—Apple's  pages of anything you'd like to remember.
first full-color print-on-anything printer

for under $300, it can handle anything
from business graphics to term papers.
The I1c’s father, of course, is the

granddaddy of the whole personal com-

puter industry, the Apple [le. Which, lest

we forget, has quite a few improvements

of its own this vear.
The Ile can now use our ProFile™
hard disk— so it can store about 2400

* Don't asterisks meke vou suspicious as all get-out? Well, all this one means is that the Il CPU alone weighs 7.5 poine
miake the I1c weigh move. Our layers were concerned that you might not be able to figure this one or
Yous can pay more if vou really wanit to. Or less. © 198+ Apple Computer. Inc. Apyile. the Apple logo an:

And the Apple Ile is still the most
expandable personal computer there is.

T TR LT

Built-in ports for making all the right connections.
You can increase its RAM to an elephan-
tine 512K Add a Z-80 card to run CP/M™

In fact, you can grow it with enough
cards and peripherals to run just about
any family business. Like Saudi Arabia.
So you see, the only question
is whether you need an expandable
Apple Il As in Ile.
Or a compact Apple I1. As in Ilc.
Just visit your friendly authorized
Apple dealer.
And tell them what size
improvement youd like. ‘

&s. The power peck, monstor: an extra disk drive. a printer and several bricks will
yoursel| ** The FTC is concerned about rice-fixing. So this is only a Suggested Reteatl rice.
rofile are trademarks of Apple Compuier: Inc. CP/M 15 a trademark of Digital Research Inc

For an authorized Ayple dealer nearest you. coll (800) 538-9696. in Canada. call (800) 268-7796 + (800) 268 -7637.
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Right from the pages of our
catalpg, we can deliver 68000-based
supermicro systems to match virtu-
ally any application.

Including yours.

Here's how.

Built on the IEEE-696 (S-100)
bus, Cromemco systems offer up to
21 board slots. And a family of 35
heards — CPU, memory and special-
izad I/O —to fill the slots any way
you choose.

At the heart of each system is our
68000/Z-80 dual processor. Backed by
as much as 16 Mb of error-correcting
RAM. Full multi-tasking capability.
I/0 to handle up to 16 terminals.

8

And that’s just the beginning.

You can select single or dual
floppies, 5% " or 8! A 50 Mb 54"
Winchester hard disk. And a nine-
track tape drive.

We can accommodate your
taste for the exotic, too. With boards
like our SMD interface that sup-
ports up to 1200 Mb of disk storage.
A fast floating-point processor. A
color graphics interface. A TV camera
digitizer. An IEEE-488 bus interface.
Communications. And more.

Then, if you're designing a dis-
tributed processing system, you'll
want to take a look at our C-10 per-
sonal computer. The Z-80-based C-10
can serve our 68000-based systems

™
+RIN

as a powerful intelligent workstation
in a distributed processing mode. Or
as an ind=pendent personal computer
with its own floppy storage.

That brings us to software. It
starts with CROMIX? our UNIX™-like
operating system that you're free to
tailor to your application.

CROMIX can ex=cute both
6B8000- and Z- 80-based programs. So
right along with your 63000-based
packages, your system will accommo-
date a wide selection of CP/M" soft-
ware written faor the Z-80.

And our high-level langnage
support is second to nane. ¥From a
68000 Macrn Assembler. To 68000
FORTRAN 77 PASCAL, GSA-certi-
fied high-leve! COBGL, C and BASIC.

You see, when we say, “Just tell
us what vou need’’ we're not kidding.
You won't find another family of
63000-based microcem puters that
car fit veur needs as exactly as ours.
Soif you're in the business of
praviding specialized computing solu-
t-ons, you really should be doing
tusiness with Cromemco.
For a copy of our Systems
Cazalog, corntact: Cromemco, Inc,,
28) Bernarda Avenug, P. 0. Box 7400,
Mcuntain View, CA §4039.
(415) 954-7400C.
In Europe: Cromemco GmbH,
6236 Eschborn 1, Frankfurter Str. 33-35,
P.O. 5267, Frankfurt Main, Germany
or Cromemco Lid.,
The Cambridge House,
173-182 Upper Rickmond Rd.,
Putney, London SW15 England.

Cromemco

* Cromenco and CROMIX aee registered trademarks of Cromenico,
Inc. M@N X is a trademark ¢f Bell Laboratories. °CF/M is a registered
trademert of Digital Researzh. €1983, Cromemco, Inic.
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EDITORIAL

THE CHALLENGE
OF THE HOME COMPUTER

Almost all major makers of personal
computers have concentrated on the
business market and on its most ob-
vious applications. From the moment
when VisiCalc made the Apple Il use-
ful in business, computer makers and
software houses changed their blue
jeans and sandals for gray flannels
and wingtips. There was nothing
wrong about this Business applica-
tions were the things that could be
done easily for the dollars that were
available and with the technology that
was available

Unfortunately, the rush to the busi-
ness market somehow tainted the
home computer. Some people forgot
that the problem was with the tech-
nology available for the dollars the
home could afford—not with the con-
cept of the home computer. The edu-

cational and entertainment value of
today’s home computers makes them
hot consumer items for many people
but is not sufficient to make the home
computer a universal appliance.
Neither technology nor economics is
yet ready for that.

Home computers must advance by
a generation before they will be
useful, friendly, and entertaining
enough for everyone. At the prices of
today's Commodore 64, home users
will need the computing power of
32-bit processors, a megabyte or
more of memory, and compact but
high-capacity and high-speed mass-
storage devices.

This hardware will be necessary to
run the software required for success
in the home. The software must be
multitasking, highly integrated, and
very friendly. It must do something
useful and entertaining for every
member of the family. It must elimi-

THE BIRTH OF BYTENET

ln September, BYTE started a project in computer conferencing as a means
of enhancing the content of the magazine. The 200 participants, to whom
we are providing free connect time for the months of this experiment, include
| about 100 of our subscribers chosen by lot {(many in a drawing at the BYTE Com-
puter Show in San Francisco). several of our authors, and other people interested
in personal computing. The first conferences will discuss Macintosh, the IBM
AT, BYTE Reviews. Ciarcia's Circuit Cellar, Pournelle’s Computing at Chaos Manor,
and other topics. Steve Ciarcia and Jerry Pournelle will be among the participants,
as will Bill Raike, our man in Tokyo. and Asao Ishizuka of Nikkei BYTE.

We believe that this project will lead to enhancements in the content of the
magazine. It will keep us in closer touch with the interests of our readers and
will help us learn the best ways to use electronic communications in conjunc-
tion with our traditional print publication. We'll let you know about new
developments in this area as soon as we can.

As a service to all subscribers, we are making some listings from BYTE ar-
ticles available on a bulletin board that we call Baby BYTEnet. The number is
603-924-9820. For the present, there is only one telephone line available, and
users must bear their own long-distance charges.

For those not yet participating in BYTE electronic communications, please write
us about your interests and needs in telecommunications.

6 BYTE « OCTOBER 1984

nate much domestic drudgery:
scheduling vacations, holidays,
medical appointments, and social
events; handling business and per-
sonal communications; managing
finances and keeping records; helping
with school work and with work
brought home from the office; and
providing access to important
reference works. Perhaps most impor-
tant. the home computer must be
able to learn by observing, to acquire
expertise in the family’s interests and
needs.

Curiously. the successful home com-
puters of tomorrow may resemble
today's revered Al research machines.
These often have 3% megabytes of
RAM, 32-bit processors, very high
resolution graphics, and large Win-
chester disks.

Similar developments in home com-
puters may seem distant indeed. But
Philips and Sony are both working on
800-megabyte optical-storage devices
based on compact audio disks. Pro-
duction 256K-bit RAMs will soon
abound, and megabit chips are on the
horizon. Several 32-bit micropro-
cessors are here or soon will be. And
some Al researchers say we are very,
very close to creating software that
learns.

These developments won't have
their first commercial applications in
the home, but they will one day make
the home computer a universal ap-
pliance. Today's pause in the sales of
personal computers gives manufac-
turers a chance to confront the
challenge of developing successful
home computers, opening a vast
market, and enriching the lives of
millions. Let's hope someone will be
ready to meet the challenge as soon
as technology and economics permit.

—Phil Lemmons, Editor in Chief
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LAWRENCE LIVERMORE NATIONAL LABORATORIES

(Also used at Polaroid, General Motors, Westinghouse, 3M, ITT, Reynolds Metal
Ernst Whitney, Owens Corning, Amoco, Christensen Diamond Products etc.)

It constructs and customizes your
own menu-driven application software.

Featuring:

1. Automatic Screen Design
Multi-page Free Form / Calculated Fields /
Search Fields / Wildcard & Continuous Search /
User Definable Function Keys

2. Relational DBM
Select / Joint / Sort / Index / Add / Change / Delete, etc

3. Report Generation
Multiple File Data Retrieval / Calculations /
Posting / Over 30 Format Commands

4. Automatic Menu Generation
Free Form Multi-page / Batch Processing

S. File Maintenance Programs
Multi Key Sort / Post / Reformat / Merge / Compress

What They Say DATAVU™Plus needs no utility or

S eocs Livernioce program enhancements for ease of operation.
B R s i clays and nights It is a complete software package.

with dBase I, ,Eas_vﬁ/_erk labyrinthian

manual, Lotus’ anemic macro feature and Disks & User's Manual

other so-called full featured programs, I

%’w; h{:u;gl((/l TI'I;gI,(,ers'Soﬁ’s DATAVU Plus FREE! s 2 5 o

“I have built several large databases with inventory
DATAVU and many people have used these management system
5;1: gﬁifd:;:: h[’)’tllt;lg;noa’g;;‘ablﬁiv!f o with the purchase plus $7.50 for U.S. & Canada shipping and
whether it be small or lurge, DATAVU of DATAVU™ Plus. probein, 2t ke SE L Lo
offers an attractive solution.” Azzgt‘::dn PGS, P AT
From June 1984
Personal Computer News Available for
Eﬁ' \ﬁ;’r”l" AZ%’S;”" .- CP/M'-80: DEC Rainbow, Kaypro, NEC, Sanyo, Heath 89/Z100, Epson Qx-10,
il - L 0L s L2 DOratories Micro Decision, North Star, Osborne, Xerox, Apple 1l CP/M, Televideo,
(Free copy on request.) Superbrain, Eagle.
CP/M'-86
MS-DOS?: Wang (PC), DEC Rainbow, Heath, Zenith
IBM PC DOS

Thinkers’ Soft, INC. ro. Box 221, Garden City, NY 11530 (516) 294-8104

\CP/M is a registered trademark of Digital Research, Inc., *MS-DOS is a registered trademark of Micro-Soft. Inc.
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Wordstar® Wordprocessing and SuperCalc 3" Integrated Spreadsheet now included Free with all Seequa computers.

oEEQUA
oHOWS YOU
HOW TO
GET AN
1BV PG
FOR JUST
51530.

BUY A CHAMELEON
BY SEEGUA.

The Chameleon by Seequa does everything an
IBM PC does. For about $1000 less than an [BM.
The Chameleon lets you run popular [BM soft-

processor that letsyourun
any of the thousands of CP/M-80®

ware like Lotus® 1-2-3™ and dBase IL.® [t has a full programs available. [t comes complete with two of
83 key keyboard just like an IBM. A disk drive like the best programs around, Perfect Writer ™ and
the IBM. And a bright 80 x 25 character screen just Perfect Calc.™ It’s portable. And you can plug it in
like an IBM. and start computing the moment you unwrap it.
But it's not just the So if you've been inter-
Chameleon’s similarities to The Chameleon by ested in an [BM personal com-

the IBM that should interest puter, now you know where you
you. Its advantages should, E U can get one for $1595. Wherever
too. The Chameleon also has COMPUTER they sell Chameleons.
CORPORATION

8305 Telegraph Road

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 (80()) 638-6066 or (301) 672-3600.

IBM is a registered trademark of International Business Machines Corporation.
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Staff-written highlights of late developments in the microcomputer industry.

Data General Unveils 9-pound Portable Computer

.....................................................................

Data General planned to introduce its Data General/One in late September. The computer
includes a CMOS 8088 microprocessor, 128K bytes of CMOS RAM (expandable to 512K}, a
640- by 256-pixel liquid-crystal display (7% by 10% inches) with full-height characters, and
two RS-232C serial ports, one of which is also RS-422A compatible. Functionally compatible
with the IBM PC, the DG/One will be priced at less than $3000 with one 720K-byte 3-inch
floppy-disk drive and room for a second drive and for a 300-bps modem. An optional ex-
ternal 5%-inch disk drive and a portable printer are also available.

IBM Announces PC AT, Network

The Personal Computer AT is an 80286-based computer using PC-DOS 3.0, a ].2-megabyte
floppy-disk drive, and an optional 20-megabyte hard disk. The base machine with one
floppy-disk drive and 256K bytes of memory is priced at $3995; with 512K bytes and a
hard disk, the price is $5795. The display adapter and monitor are not included. The AT is
compatible with the IBM PC but can also use expansion cards using an extended 16-bit bus.
IBM also announced Topview, a multitasking windowing environment that can run MS-DOS
1.0 or 2.0 programs, and the PC Network, a broadband local-area network for the IBM PC,
PC XT, and AT. {See page [08 for more information.)

Commodore Will Not Advertise Vaporware, Buys Amiga

The Federal Trade Commission and Commodore Business Machines signed a consent agree-
ment in August, under which Commodore agreed not to advertise capabilities that don't yet
exist. Commodore had advertised CP/M capabilities for its Commodore 64 computer long
before its optional Z80 coprocessor was available.

The FTC says it will investigate any companies that advertise capabilities or products that
are not ready at the time the ad is run. (A company may advertise planned products if the
ad mentions that the product is not yet available.) The FTC efforts will not apply to com-
pany announcements of product plans, unless paid ads are run.

Meanwhile, in England, Sinclair Research agreed not to make unrealistic claims about
delivery dates for new products, following complaints under Great Britain’s Fair Trading and
Trade Descriptions Acts. Sinclair missed delivery schedules following introduction of each of
its computers in England, including the recently announced QL.

Commodore has purchased Amiga Corp., which has developed a 68000-based microcom-
puter with a custom-graphics coprocessor. Amiga had planned to sell the machine for less
than $1500. Shortly before the sale was announced, Atari sued Amiga. charging that the
sale to Commodore violates agreements between Atari and Amiga through which Atari
would have licensed the Amiga computer technology. Earlier, Amiga had sold its joystick
line to Pride Electronics, which manufactures the joysticks.

IBM, DEC Announce Artificial-Intelligence Products

.......................................................................

IBM displayed a number of products at the National Conference on Artificial intelligence in
August. It showed versions of the LISP and Prolog programming languages for the IBM 370;
Scratchpad I, software that allows algebraic information to be entered directly on the
screen instead of requiring a computer program; PRISM, an experimental expert system
"shell”; and Handy, an IBM PC-based tool that can be used as an interface for Al
applications.

Digital Equipment Corporation also displayed new third-party products at the conference.
For the Rainbow 100 computer, DEC showed Gold Hill's GCLISP and Prologia’s PROLOG II.
DEC also showed products for its VAX and PDP-11 computers, including Inference Corpora-
tion's Automated Reasoning Tool, for developing expert systems; Interlisp, a LISP-based pro-
gramming environment; PLUME, a tool for constructing natural-language database inter-
faces; and SRL+, an environment for developing expert systems.

(continued)
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Tabor Adds 3's-inch Drive

...................................

Tabor Corporation, Westford, MA, is now making a 3/:-inch floppy-disk drive in addition to
the 3-inch drive that was its only product for the past year. Tabor and Dysan Corp. had
sought to make the 3%-inch soft-jacket disk the standard microfloppy. but major computer
makers—including Apple and Hewlett-Packard—chose the 3%:-inch hard-jacket disk and drive
instead.

Tabor says it will continue to support the 3%-inch drive and that several manufacturers
are shipping computers using the drives. However, only one company sells a microcomputer
using the 3%-inch drive. Seequa began shipping the Seequa 325, similar to its IBM-
compatible Chameleon portable computer, in August, but a spokesman said that the
3V4i-inch disk version would be manufactured in quantity only if demand is present. “We're
not betting the farm on it,” he said.

Two other companies had announced machines using the 3Y%-inch drives. Educational
Microcomputer Systems says its product is on hold while it is converted to use 3:-inch disk
drives instead. General Scientific Corporation says it is shipping workstations with 3 %-inch
drives but in limited quantity because of the small market for its PDP-11/23-based product.

Micro Peripherals Inc. had begun manufacturing 3 %-inch drives under a license from
Tabor, but it has since discontinued them due to a lack of interest. Seagate also licensed
the 3'%-inch drive but has not produced any. Dysan, which makes 3%-, 5%-, and 8-inch flop-
py disks, said it would publish popular MS-DOS software titles on 3Y%-inch disks this spring.
Instead, Dysan began selling the software in August for the Seequa 325 only.

NANOBYTES

....................

Microsoft will unveil version 2.0 of its BASIC for the Macintosh. The new version will be
priced well under $200, with upgrades available to those who bought the earlier BASIC.
Among the changes are sound and music capabilities, multiple output windows, pull-down
menu design, structured programming features, optional use of line numbers, and access to
Quickdraw graphics routines from BASIC. . . . Verbex plans to unveil a continuous speech-
recognition workstation this month. The Model 6000 will have a vocabulary of 100-120
words and a price less than $5000. . .. American Optical is selling special Videoterminal
Glasses for people who use computers. The tinted safety glasses are priced at about $100
and are also available in prescriptions. . . . ENG Manufacturing Inc.. Chandler, AZ, has an-
nounced Chirpee, a $180 "voice command module’ The speech-recognition unit works with
Commodore computers, with versions planned for the Apple Il and IBM PC. Chirpee does
not work with off-the-shelf software. . . . DFE Electronic Data Systems, Stutensee, West
Germany, has announced the Tiger-32, a coprocessor board for the IBM PC. Included for
$2495 are National Semiconductor’s 16-/32-bit 32016 processor, 512K bytes of RAM, and
the XENIX operating system. . . . Tandy now sells a $400 direct-connect 300/1200-bps
modem. . .. VisiCorp has sold its Visi On integrated-software technology to Control Data
Corporation. . . . Intel is now shipping 512K-byte EPROMs. . .. IBM’s new keyboard for the
PCjr may have had the desired effect: by late August, many dealers reported strong sales
even though the replacement keyboards weren't sent to dealers until mid-September. . ..
Corona Data Systems unveiled a laser printer using the same Canon printer mechanism
found in Hewlett-Packard's Laser]et and other laser printers. The Corona Laser Printer will
have a list price of $3395. .. . The International Standard Book Numbering Agency an-
nounced that microcomputer software should be included in the ISBN system used by book
publishers. More than 10,000 software titles from 1500 companies had been assigned
numbers by August. . .. Newstar Software, Pleasant Hill, CA, has introduced a Japanese
version of its NewWord word processor that supports English, kanji. and katakana
characters. . . . Osborne Computer Corp.. now reorganized and expected to emerge from
Chapter 11 protection, is selling the same IBM-compatible, battery-powered portable com-
puter overseas that Morrow is selling in the US. Morrow calls the machine the Pivot;
Osborne will sell it in England as the Encore and elsewhere as the Osborne 3. The com-
puter was developed by Vadem, a start-up company funded by Morrow.
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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

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.

TheTlI855

Printer

The printer for all major PC’s

Printegrated.

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 authorized

TI dealer. Or call toll-free:
1-800-527-3500. Or write Texas
Instruments Incorporated, P.O.

Box 809063, Dept. DPF-182BY

Dallas, Texas 75240. %

TEXAS
INSTRUMENTS

Creating useful products
and services for you.

OMNI 800 is a trademark of Texas [nstruments Incorporated
Copyright © 1984 Texas Insouments Incorporated.

2764-04
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“Dare to

T1 makes the best software
perform even better.

When choosing a computer, there are
two important things to look for. Who
runs the best software—and who runs
the software best! That’s why we're staging
a dramatic country-wide side-by-side
comparison against IBM™ called “Dare
to Compare””

Come to a participating dealer and
take the “Dare to Compare” challenge.
You'll see first-hand how...

T1 makes software
faster to use.

Take a closer look. See how we give you
more information on-screen than the
IBM PC? That way you'll spend less time
looking for data, and more time using it.
We also give you 12 function keys, while
they give you 10. Unlike IBM, we give
you a separate numeric keypad and cur-
sor controls. And that saves you both
keystrokes and time. We also isolated
the edit/delete keys to reduce the
chance of making mistakes.

FIRST QUARTER SALES

‘souncmsr

TT makes software
easier to use.

TI gives you up to 8 colors
on-screen simultaneously,
which makes separating

the data a lot easier. IBM
displays only 4. Our graphics
are also sharper. And easier
on the eyes.

NORTHENST

o~ \)"rﬁy/f &

i - NE— _—

IBM Personal Computer

LTI




And TI makes it easier to get your data
on-screen. Our keyboard is simpler—it’s
more like the familiar IBM Selectric™
typewriter than the IBM PC keyboard is.

T1 lets you see for yourself.

Right now, you can “Dare to Compare”
for yourself at participating TI dealers all
over the country. Stop in, put both
machines through their paces using the
same software titles, and see for yourself
how the Texas Instruments Professional
Computer makes the best software per-
form even better.

For the name of a participating dealer
near you, please call T1 toll-free at
1-800-527-3500, or write: Texas Instru-
ments Incorporated, PO. Box 402430,
Deﬁt. DCA-231BY,

Dallas, Texas 75240. .
{l’

TEXAS
INSTRUMENTS

Creating useful products and services for you.

BPS Business Graphics™ shown.
BPS is a trademark of Business
& Professional Software Incorporated.
IBM and Selectric are trademarks of
International Business Machines, Inc.

Copyright © 1984 Texas Instruments

e ————

Texas Instruments Professional Computer

DTC 2763-69-R1
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DATA COLLECTION
WITH AN IBM PC

This letter concerns your May article by
Stephen C. Gates, “Laboratory Data Col-
lection with an IBM PC" (page 366). | am
writing to correct some errors | found in
the article and to explain some inade-
quacies of the Tecmar LabMaster board.

My first comment is about using a low-
pass filter. When doing A/D sampling. a
low-pass filter is not just optional but re-
quired. This is because of the sampling
theorem that says A/D conversion must be
done at twice the rate of the highest fre-
quency desired; otherwise the high fre-
quency will fold back into the low frequen-
cies and produce erroneous results. Dr.
Gates seems to think that one can over-
sample and then use software filtering to
eliminate noise. Although it may eliminate
certain types of noise, software filtering
can never correct the aliased signal, and
it is dangerous because the result seems
clean but may contain low-frequency
signals that were never sent by the instru-
ment. The proper way is to use a sharp
cut-off filter, reduce the noise in the
system, and don't waste space or time by
oversampling.

The first step in eliminating noise is sam-
pling. using differential input. In fact, con-
trary to what the article says, except for
measuring DC voltages, single-ended in-
put should never be used. Next, the wires
connecting the instruments should be a
shielded twisted pair with only one end
of the shield grounded. Finally, to avoid
having the wires act as an antenna, the DC
potential between the instrument and the
A/D converter should be minimized. This
can be done either by using an isolation
transformer in the circuit or by using filters
with a DC offset adjustment. However. an
isolation transformer changes the phase
of the signals in a complicated (nonlinear)
way. Using such techniques, | am able to
use 12-bit A/D sampling with wires over
40 feet long and keep the outside noise
down to less than 1 bit. Thus one should
use good filters and low noise connections
and not go through software hoopla in a
doomed effort to “fix up" a signal.

For the past six years | have been using
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high-quality A/D and D/A sampling to
analyze and synthesize speech on a PDP
11/34, a VAX 780, and, most recently, an
IBM PC. We tried the Tecmar board but
found it inadequate for our use and had
to return it. The board we use now is the
Data Translation DT 2801-A and it works
very well.

As Dr. Gates observes, it is necessary to
turn off the system clock interrupts to
avoid missing data even at moderate sam-
pling rates. This fact in and of itself is a
clear indication that the Tecmar board is
inadequate for the job. Keeping structure
in a program or hardware system dictates
that one part should not affect another.
The Data Translation board. because it has
DMA., allows one to sample at over 25 kHz
and continue to do disk. terminal, and
other 1/O without skipping a beat. | have
no vested interest in selling the DT board;
however, | would like to keep people from
making a mistake by trying to use an un-
suitable board in their work.

Dr. Gates's article presents many good
and useful ideas but misses on some of
the most basic ideas of data acquisition.
And readers should be aware that data ac-
quisition requires more than just blindly
connecting hardware.

JOHN MERTUS
Providence, RI

Your letter discusses some useful points
about interfacing. I think, however, that
you missed one of the central points
about the article: the interface | de-
scribed was designed to be used on a
variety of instruments and hence has to
be more general purpose than the ap-
proach you describe. Indeed, much of
what you suggest | have used for several
years on a system in my research labora-
tory dedicated to collecting data from a
high-performance liquid chromatograph.
The difference is that for a single-purpose
system, parameters can be optimized for
that single purpose, whereas a more
general approach must be taken if the
computer is to be interfaced to several
instruments, each of which has its own
frequency of collection, noise character-
istics, etc. It would be difficult to suggest
a single set of filters, isolation devices,
etc., that would suffice for all of these in-

struments. For example, what is a low-
pass filter for one device may turn out
to completely eliminate the signal of in-
terest from another.

However, for dedicated applications of
the type you describe, your comments
are largely correct. For such applications,
I would highly recommend to the user
that he or she consult a more complete
reference on the topic, such as Elec-
tronics and Instrumentation for Scientists
by Malmstadt, Enke, and Crouch (Ben-
jamin/Cummings, 1981). The considera-
tions that you mention are just a few of
the many that are described in that text
and others. For example, Malmstadt et
al. recommend band-pass, rather than
low-pass, filtration as a preliminary step
but still suggest the need for software
filtering, such as Fourier transform-based
filtration. Indeed, the reduction of noise
by various techniques is different for
almost every case and often requires
considerable experimentation before the
desired result can be achieved.

1 think that you overstate the case for
direct memory access (DMA) devices.
While they are useful, particularly for
high-speed applications, they are gather-
ing dust in many labs where they were
purchased for low-speed applications. In
any case, in a single-user system, 1 do not
consider the necessity of turning off the
clock for a few milliseconds or even a few
seconds to be a major problem. | suspect
that if you had turned off interrupts
before using the Tecmar LabMaster at
high speeds, your feelings about it would
be quite different. However, | certainly
did not mean to imply in my article that
the LabMaster would satisfy all users; for-
tunately, there are several manufacturers
and a variety of options on each board
that allow the user to select the board
most suitable to her/his needs.

STEPHEN C. GATES, PH.D.
Normal, lllinois

A BYTE APOLOGY

Regarding your May issue on computers
and the professions—your cover artwork
makes me wonder. Are there no women

(continued)



WHO SAYS “YOU CAN'T TAKE IT WITH YOU™?

C 3=
zamy.

Z

When we at Intertec intro-  that’s exactly what it give you. HeadStart Standard Features:
duced our new HeadStart™ com- And because it’s also portable,

Size: 15.75” wide, 12.75" deep, 11.30" high.

puter we said “it’s the fastest, you can take it anywhere. Weight: 25 bs
' ; Processors: Z80A (8 bit) and 8086 (16 bit).
SmaHESt’ mOSt power,f;lﬂ bUSlness ‘fve“’ almOSt . Memory: 128K to IMBdepending on model. All models
computer in its class’ For more information call us are expandable to IMB. )
What more could we say? at (803) 798-9100 or write: 3';':f_};’gﬁﬁ&%’;}fé2{5,‘;;‘,{?;,’;‘;‘;‘;‘2’cg;‘;s‘;?tem

How about “it’s also portable” Intertec, Dept. “HeadStart” 2300 | drive.Optional 3% or 54" extemal drives

Display: 12" (diagonal) P31 phosphor, non-glare screen,

Every HeadStart computer ~ Broad River Road, Columbia, SC | b 2 diagonal) P31 o

ith 1 - ] Keyboard: Detachable with 104 total keys. A port-
comes Wlth ltS own easy Carrylng 29210‘ abe])e vear;ion :natl:asaontowtlhe front(;creeiy?or erjagy

handle. You can choose between rnsporbily st
M M S| ratin, re: f or 1
a full size keyboard or a special - I;‘IMS BOS for 16 bit LA DOS for multi-ueer 8or 16
/ : M5 DOS o
compact version that snaps easily Conement CP/M 86 optional.
on the front of the screen. Either Interfaces: One RS 449,‘55 232 t]:]orlnpz_nible serial port.
way, you get all the great features Bvtornal datn b, o communications iterface.
that make HeadStart Unlque. A E:;glrir:]agl ﬂ:tsgrlf;(c)el.nterface.Optlonal network print
blg twelve inCh screen, €lght a]’]d Networking: Up to 255 HeadStarts may be connected
: R via a coaxial, multi-user network into one of 2 optiona
sixteen bit processors, upgrad- o i 2 I
able to one megabyte and it’s
networkable up to 255 users. S0MB, " system (2SMB fived, 25MB remvable i
M expandable to in mcrements.
We nameHd Oclilé new lgusmess il‘l tel' tec c.g 13010 Concuen P gt vl s
Computer “ ea tart ecause L is a registered trademark of Microsol

data storage systems.
Optional Data Storage Systems: Two models are avail-
able. A 10MB, 5%” system is expandable to 20MB. A
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commercial software development system

© Full Version 7 *C' Compiler ® Fast and Compaci
Code ® Linker (overlay) ® Resource Editor ® No

Royalties ® Source Editor ® Compatible with AZ"EC.
'C' for PC DOS, CP/M-86, CP/M-80, APPLE //, TRS-

80, COMMODORE 64 ® 68000 Macro Assembler ®

Extensive Run Time Support ® Utilities ® Shell Envi-

ronment ® Requires 128K MACINTOSH ¢ Compati-
ble with LISA MACWORKS and 512 MACINTOSH ¢

Full access to MACINTOSH TOOLBOX (ROM & OS)

AZTEC CEBK:

e s
O L vas o vaa g DS R]

personal software development system

3, _q:._?‘i :‘32‘:{ I ® . a .
(make, grep, diff, Z editor)

"1\.. Gl .'\\% ~OMPILER
HOSTS & TARGETS
LISA, PC DOS MS DOS,
CP/M-80, APPLE /1, VAX,

MADNN

TO ORDER OR FOR INFORMATION

CALL OR WRITE:
Qa

MANX SOFTWARE SYSTEMS
Box 55

Shrewsbury, NJ 07701

TX 4995812

NJ RESIDENTS ADD 6% SALES TaX

. $249

= - T b A
,M’H'"

CALL:
800-221-0440
201-780-4004 (NJ)

TRS-80 1S A TRADEMARK OF TANDY CORP. MACINTOSH |S A TRADEMARK OF APPLE
CP/M-86 & CP/M-80 ARE TRADEMARKS OF DIGITAL RESEARCH, PC DOS IS A TRADEMARK OF IBM
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judges? Are there no women doctors/
scientists? Are there no women contrac-
tors in construction? Are there no women
surveyors? Are there no women profes-
sional types? (For the word “women” you
can also substitute “black” “handi-
capped.” or any minority. | am a white
female.)
In other words. are all professionals
white, male, storybook characters?
CAROL ]. BUECHLER
Kettering, OH

Clearly we goofed, and we apologize.

RE: THE SIMPLEX ALGORITHM

The article by Marco S. Caceci and William
P. Cacheris ("Fitting Curves to Data,” May.
page 340) was excellent—clear. lucid, and
a big byte in the direction of better
numerical software for microcomputer
users. Using the authors flowchart (figure
4 on page 346) | was able to write a rou-
tine in BASIC for the Radio Shack Color
Computer that takes under 3K bytes. By
replacing the sum of squares criterion by
(—2)x the log likelihood, the algorithm ob-
tains maximum-likelihood solutions (rapid-
ly) to problems that SPSS on the local
Cyber 170/720 cannot touch (logistic
regression, unbalanced random-effects
models, etc ). For the first time | appreciate
the power of the home computer.

For other BASIC programmers, | would
like to make a couple of remarks to speed
up the program. On each iteration, the first
step should be finding and storing the sum
by columns of the parameter values in the
Simplex (ie., a multiple of the centroid of
all the points). The values of the reflected,
extended. and contracted points may then
be written down without any IF state-
ments. Second. both the best and worst
vertices have to be found only initially and
after shrinking all vertices toward the best.
If the expanded or reflected vertices are
accepted. then only the new worst has to
be found. If the contracted vertex is used.
then either it or the previous best is best
and. again, only the worst has to be found.
In the flowchart, the question of termina-
tion cannot be examined until the new
best and worst vertices are known.

In the Michaelis-Menten example, when
holding parameter a fixed, to determine
standard errors (see below). negative (in-
admissible) values of parameter b some-
times occurred. Following the authors’
suggestion. | added Booleans to the sum
of squares criterion, ie.,

{continued)
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“APS is the nation’s leading supplier of
medical office management systems, serving
over 1,000 practices in 30 states.

Most of our customers require more than a
single-user desk top system. They need a
good, fast multi-user computer without a
minicomputer price tag.

We looked at many of the so-called low-cost
“Supermicros” running UNIX™ but decided to
continue selling IBC-OASIS™ computers. UNIX
requires a lot of horsepower to run well, and
the low cost UNIX systems did not have the
performance to do our customers job to our
satisfaction.

APS sells high performance systems based on
the OASIS multi-user operating system. OASIS
provides all the features that you find on @
good minicomputer multi-user operating
system. OASIS is user friendly and performs very
well on low cost multi-user systems.

At APS, we have selected IBC for our
customers, because they provide a computer
that allows us to efficiently run up to 16 users
with our OASIS software.

Circle 165 for Dealer inquiries. Circle 166 for End-User incuires.

o
5
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“We sell IBC computers
because it’s the best

way to attain a low cost, high
performance multi-user system.”

Roger Scaggs
President, APS Systems, Inc.
Dallas, Texas

Do you want a multi-user system which has
hundreds of applications already available?
Do you want to sell user friendly, low cost, multi-
user computers that outperform the low end
UNIX systems? Then | suggest you contact IBC
immediately.”

IBC/Integrated Business Computers is the
leader in multi-user technology. To find out
more about the company, its products and
support, please call or write:

OUTSIDE THE USA

Wnlegraled Business Compulers

21621 Nordhoff Street
Chatsworth, CA 91311
(818) 882-9007 Telex No: 215349

UNIX is a trademark of Bell Laboratories
OASIS Is a trademark of Phase One Systems
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Dow Jones Accounting Series.”

1]
e

Sofwaie for
;’2& Accowtng

[ —

/ | .\
Accounting software for small
businesses who think big.

) If you are serious about computerized business
accounting, the only software to invest in is the Dow Jones
Accounting Series. Your business is worth it.

/ No other accounting software combines the business
[/ expertise of Dow Jones with an easy-to-use format and
/ development and support by top accountants. When you
Li buy one of the core modules f the series— Dow Jones
' General Ledger,™ Dow Jones Accounts Receivable™ or
Dow Jones Accounts Payable™ —you are eligible for a
[ free training seminar designed by Arthur Young, one of
f the nation’s foremost accoun-ing firms. And the Dow Jones
Accounting Series is fully supported by a toll-free customer
service hotline staffed by computer experts trained in
accounting.

Big accounting power for the small business.

1-TEH K. For a free brochure on Dow Jones
business, investment and home
s dorst software, call:
T Sl 1-800-345-8500
—— ext. 244
Bl - §i 3 (Alaska, Hawaii and foreign call
18 T e g 1-215-789-7008 ext. 244)
Trade Lun i
. ruzw e By Trademark Software and \
Inter Lowoice § Dow Jones & Company, Inc
Auailable for the IBM® XT.
5 ! i : {
| i i {Copyright § 1984 Dow Jones & ry, Inc. All Rights Reserved.
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C=C-(A <0)x 1000 - (B < 0}x 1000

(the Color Computer returns -1 for true
statements). This appears to be a tech-
nique superior to the so-called "penalty”
methods, especially when, as in random-
components models, zero is admissible
and minima may occur on the boundaries.
In many experimental situations, the
standard errors are not of great interest;
the usual interest is in comparing the
values taken by the criterion, both when
the unrestricted model is fitted and when
(some of}) the parameters are fixed at cer-
tain prestated values, such as zero. If the
values of the criterion under these two
situations are C, and C,. respectively, then
when the sum of squares is used. the F-
test has the value F = (Co — Ci)x (n=n/(C,
x p) with p. (n—r) degrees of freedom,
where n is the total number of observa-
tions, r is the total number of parameters
fitted (for C,). and p is the number of
parameters constrained (for Co). 0 < p <
r. If (=2)x log likelihood is used as the
criterion, then for medium to larger
samples the corresponding chi-square test
is X = Co—C, on p degrees of freedom.
If p = 1, the square root of F, or X, is the
usual t (with n—p d.f.). or £, statistic when
the appropriate sign is attached
In nonlinear problems the standard er-
ror varies as the value of the parameter
varies. If (a,, b, ¢} is the minimum point,
take a fixed at ap = a4, —d, where d is "small;
and find the new constrained minimum,
say (do. bo. o). The standard error of a is
roughly d divided by t, or Z
]. B. GARNER, PH.D.
Halifax, Nova Scotia, Canada

‘Fitting Curves to Data” highlights splen-
didly one of the major deficiencies of
Pascal.

Back in my college days | grumbled if
| had to use FORTRAN for these purposes.
| had to take care of libraries for friends
and then link the main program (plus nec-
essary routines) with the code that de-
scribed the model function (and its gra-
dient). No wonder | always preferred the
slowly chugging BASIC version on the HP
9830 to the blitzkrieg version in FORTRAN
that ran on the Cyber. At least the users
were not on my heels all the time.

Now, in Pascal you have to recompile
everything, not just relink, when the model
function changes. | hear comments that
the version x of y compiler, interpreted on
Z, can support separate compilation. As
far as | understand, Pascal is Pascal as de-
fined by Niklaus Wirth {thank goodness for
that at least). And | saw no hopeful words

(continued)



AST SixPakPlus has
set the standard '
100,000 times.

We have manufactured and shipped more than 100,000
SixPakPlus multifunction boards in less than a year— an event
that proves quality and quantity are compatible. i

Important as it is, quality is just one factor that has made ‘
SixPakPlus the most popular, most respected multifunction
board available today.

Performance is another. SixPakPlus provides IBM PC, XT, and
compatibles users with an ideal combination of enhancements:

e Run sophisticated software programs and process more data
with an additional 64K to 384K RAM memory capability. }

* To add peripherals such as printers, modems, mice, plotters
or joysticks, we give you more Input/Output ports —serial,
parallet and optional game adapter.

Circle 3 for Dealer inquiries. Circle 4 for End-User inquiries. I

* More convenience, thanks to a built-in clock=
calendar that provides automatic time and date stamping
* More productivity with SuperPak™ utility diskette including
SuperDrive™ PC World's User Survey award-winner, that works
like a drive but fifty times faster—and SuperSpool™ so you can
print and input at the same time.

Quality extends to documentation, too. SixPakPlus is one of
the easiest hardware/software packages-o install-and operate.

And, with our new audio cassette, you don't even have to crack
our manual to learn how to take full advantage of SixPakPlus’
features and functions.

Meet the standard for multifunction enhancement boards
in person. Get a SixPakPlus from a dealer near you. SixPakPlus
isa member of the complete AST family of multifunction boards,
Micro-to-Mainframe com-
munications. LAN and
graphics products.

Contact:
AST Research Inc.
2121 Alton Avenue
irvine, CA 92714
Phone: (714) 863-1333
TWX: 753693ASTR UR

pet

*IBM PC and XT are registered trademarks

of International Business Machines.

D
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SURPRISE! A PER
THAT WONT SURPR

The NCR PC 4 is everything youd expect from one of the
largest computer companies in the world.

It’s a personal computer that’s easy to use, reliable,
versatile and elegantly designed.

So you get all the advantages a personal computer
should have. And no unpleasant surprises.

SOFTWARE, SOFTWARE, EVERYWHERE.
The NCR PC 4 is compatible with thousands of programs
available at computer stores everywhere. From the
best-selling Lotus 1-2-3™ to all sorts of other
business programs, educational programs,
or just plain fun programs.

IT'S COMPATIBLE WITH PEOPLE,TOO.
You'll get along with this computer the
moment you take it out of the box.
There are no complicated wires or
clumsy boxes to set up. All you
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SONAL COMPUTER
ISE YOU.

have to do is plug it in and vou're ready to go. many other industry standard accessories.

The keyboard is designed to help you work For larger businesses, the NCR PC 4 netwarks
faster and with fewer strokes. with other computers, including mainframes.

To make things easier still, we include two WE'LL BE THERE WHEN YOU NEED US.
special self-teaching programs. While the NCR PC is exceptionally reliable, it’s nice

One is called NCR PAL. It shows you, step by  to know that if it ever needs service you’ve got a
step, how to use the computer itself. big company like NCR behind it.

NCR TUTOR introduces you to the aperating Our dealers have the backing of our extensive
system as well as to word processing, spread- service organization, one of the largest and most
sheets and other popular business applications.  experienced in the world.

YOU WON'T OUTGROW THIS ONE. The NCR Personal Computer looks better the
The NCR PC 4 can grow as your needs grow. Our  closer you look into it.
basic model, for instance, starts you out with So look into it closer at your nearest Author-
enough memory to run most popular programs.  ized NCR Personal Computer Dealer.
Then you can easily add more. Up to 640K. We think you’ll be pleasantly unsurprised.

You can also add printers, a modem for For the name of your nearest dealer, call
telephone communications, a mouse, and toll-free: 1-800-544-3333*

4 & gl A BETTER PERSONAL COMPUTER
" IT'S EXACTLY WHAT YOU'D
W f-ht. EXPECT FROM NCR.

!ﬁ‘_ ﬁ | Circle 248 on inquiry card.

*In Nebraska Call 1-800-343-4300  Lotus and 1-2-3 are trademarks of Lotus Development Corporation. © 1984 NCR Corporation
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affordable & reliable. ..

NETWORKING

Bm_ MULTIPORT CONTROLLER |

Networking begins with your fine
computer. Where it goes is unlimited
when you interface your peripheral
devices with a 4. 8 or 18 port BayTech
Serial Port Expander. With BayTech's
units you can mix-and-match other
computers and/or peripheral devices
of different configurations without the
need to reconfigure. Port configura-
tion of the peripheral device ports
may be changed by the user with
BayTech's menu-driven software.

Computer

| ——

P %./
\/(
_

¥~ " Letter-Quality

High-Speed | Printer
Printer
A X - \U,
‘ Modem

BayTech's versatile networking
multiports, capable of any-port-to-
any-port interconnection, have virtual-
ly unlimited applications. With their
features and low cost, the user can
create a local network providing simul-
tareous communication for 5. 9, or 18
RS-232C devices.

_i::::::-

A few companies make a good,
expensive Serial Port Expander.
One company makes an excellent,
affordable line of them - BayTech.

e Model 524F . .. .. . $ 329,
¢ Model 528F .S 619
* Model 5218F . $1750.

“We design and price BayTech Mulliports so
everyone can have an affordable and reliable com-
puler network. To solve your networking
problems, call us.”

Charles R. Ramsey, President
Bay Technical Associates, Inc.

1-800-523-2702

J BAY TECHNICAL
ASSOCIATES. inc
- — —— . e .

Ny
| HICHWAY 603. P.O. BOX 387
BAY ST. LOUIS. MS 39520 1601} 467-8231

v

LETTERS

about separate compilation there.

Has anybody given any thought to the
possibility that there are cases where a
part of the problem changes from user to
user? So (again) a part of the code has to
change, but just a part—three or four lines,
or less than | percent. Why not have
something like comlink . . .end comlink in
the main program. which would read the
input file and compile instead of compute?

Well, in the meantime | will stick to inter-
preters. They are getting faster.

VITO SMOLE), PH.D.
Don Mills, Ontario, Canada

ID PROGRAM

Thanks for the Subscriber Identification
Card. It is a valuable part of my subscrip-
tion. Presented in listing | is an IBM Macro
Assembler program that will display your
number on your terminal when BYTE is
entered from DOS. If you don't have a
color/graphics adapter or CONFIG.SYS
with DEVICE = ANSL.SYS, just delete the
color statements and it will display in black
and white.
ALEXANDER V. PINTER
Columbus, GA

ENTHUSIAM FOR APL
AND LOGO

Thank you for publishing Fred Masterson’s
article “Languages for Students” (June,
page 233).

| have been using APL since the late
1960s and, although I routinely use about
a dozen languages, | use APL or Logo
unless there are overwhelming reasons to
do otherwise. | have often tried to explain
why | do this to other programmers and
| have found that the reaction | get is either
instant enthusiasm or total rejection.
Before reading Mr. Masterson's article, |
had decided that discussing the value of
APL and Logo is like discussing the price
of a Rolls-Royce: If you need to ask the
question, the answer is probably beyond
your means. Mr. Masterson has provided
a clear and concise explanation.

There is an extension to Mr. Masterson’'s
discussion that is worth mentioning: Most
expert programmers have a stock of
idioms {chunks of code that are used so
often that they have become as automatic
as primitives) that are major contributors
to their high productivity. The APL pro-
grammer's stock of idioms tends to be
richer, more concise, and much more
powerful. Another advantage is that many
idioms are handled like icons. They are
used and read like pictures or single sym-
bols (the APL “teepee’ commonly used
for handling leading and trailing elements
of a vector is an excellent example); some-
thing that is not possible with the lengthy.
multiple-line idioms of more primitive
languages.

[ was also delighted to learn about
AMPL. The first APL | used was on the
SDS Sigma 7. which included mnemonics
for ordinary ASCII terminals. 1 have had
many opportunities to regret the loss of

Listing 1: The Subscriber Identification Number Macro Assembler program.

BYTE — Dlsplays Subscriber indentification No.
CSEG SEGMENT
BYTE PROC FAR
ASSUME CS:.CSEG
START. PUSH DS
PUSH AX
MOV DX,OFFSET MSG + 100H
MOV AH9
INT 21H
RET
MSG DB 27:(36m' :CYAN
DB 1310 ALEXANDER V. PINTER'
DB 27.(3tm’ :RED
DB 13,10'SUBSCRIBER IDENTIFICATION '
DB 27(33m’ YELLOW
DB 13, 10NUMBER xxxxxxx',13,10
DB 27.(32m%’
BYTE ENDP
CSET ENDS
END START
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this capability and | hereby volunteer for
any reasonable task the creators of AMPL
would like to assign me that will assist in
the promulgation of this language and its
availability on as many mainframes as
possible.
MARC THIBAULT
Mississauga, Ontario, Canada

THE KELLER PLAN

Stephen Chorover's article "Cautions on
Computers in Education” (jJune, page 223)
was marred by a serious error of fact as
well as several questionable interpreta-
tions. Prior admission that he is presenting
a caricature does not excuse the mistakes
in description and interpretation. The
‘Keller Plan.” developed by B.F. Skinner's
best friend and colleague Fred Keller. is
a teaching method that enhances student
learning by (1) behavioral analysis of the
responses to be acquired so that an ap-
propriate sequence of learning exposures
is planned, and (2) intensive interaction
between the student and the teachers and
proctors. This method did not involve
automation. Moreover, like Mark Twain's
famous reply to his obituary, reports of the
plan's demise are greatly exaggerated.
Pennypacker and his colleagues at the
University of Florida have developed an
individualized instructional system along
the lines described by Keller that has not
only successfully taught less able students
in lower division courses, but also has
helped them acquire the general reading
and study skills that permitted over 80
percent of them to graduate.

That application illustrates the same
lesson that some of the early, less-success-
ful teaching-machine experiments also
showed. The materials (“software’} with
which the student interacts are more im-
portant than the machine that presents
them. Successful applications await both
an adequate understanding of what’s in-
volved in learning (as Keller's reinforced
learning procedures do) and the invest-
ment of time and testing the Florida group
contributed to make the materials work.

Lewis R. GoLLuB
College Park, MD

THREADED-SUBROUTINE
INTERPRETED LANGUAGE

It was a pleasure to read Ronald L.
Greenes article "Faster FORTH" in the
June issue (page 127). | struggled with the
same conflict of speed versus utility in

designing an application program. After
reading Ronald Loeliger's Threaded Interpre-
tive Languages and articles on Warnier-Orr
diagramming by David A. Higgins, et al.
(in Programming Techniques, volume 1; Program
Design. Byte books: and Program Design and
Construction, Prentice-Hall) and comparing
the goals of using a threaded interpretive
language with the microprogramming of
the 8088, | decided to use a threaded-sub-
routine interpretive language. My initial at-
tempts at a fast inner interpreter appeared
much the same as Dr. Greene's (see listing
| on page 420). | even tried to speed
things up by adding hashing and token ad-
dress tables. Not having read the BYTE
article by Terry Ritter and Gregory Walker
("Varieties of Threaded Code for Language
Implementation,” September 1980, page
206) I did not know that a threaded-sub-
routine (or subroutine-threaded) method
of language implementation was good
practice, but | tried it anyway.

For my application, and for transport to
other computers (eg. the Macintosh,
which has almost 500 subroutines in its
ROM) from the IBM PC, the threaded-sub-
routine method appears to be optimum;
my apologies to FORTH users. This does
not detract from the major goals of a
threaded interpretive language but is
simply an alternate method of implemen-
tation.

Thank you for printing Dr. Greene's arti-
cle. It was nice to see someone else con-
firming my experiments.

RICHARD DOUGLAS GREEN
Los Angeles, CA

MACINTOSH PASCAL
VERSUS WATCOM PASCAL

®e0e00000000000es00esssessss0ccssessse

I would like to bring to your attention a
fact that must have escaped G. Michael
Vose, judging from what he wrote in his
article "Macintosh Pascal” (June, page
136).

For two years | have used an interpreted
version of Pascal to teach the language.
On the same computer, | have used inter-
preted FORTRAN, again in an introductory
course on the language. After seeing a
micrccomputer spend several minutes
comgiling simple Pascal and FORTRAN
programs, | had begun to be very
pessimistic about the prospects of
teaching FORTRAN and Pascal on micro-
computers because the students would be
lucky to be able to enter, debug, and run
even very simple programs within an hour.
Then | was able to try a Commodore

(continued)

Circle 37 on inquiry card.

affordable & reliable... PORT

CONTENTION

Add more users to your multi-user
computer without expensive hard-
ware or software modifications. A
BayTech Port Contention unit will
maximize utilization of available ports,
thereby minimizing idle, valuable
system time. With 6-to-3, 8-to-4 and
12-to-6 port models available, Port
Contention problems can be solved
from micro to mainframe computers.

\1\;&\\

f BayTech ]

5218B
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The graphic above illustrates a typical
BayTech Model 5218B Port Contention
application. By adding a single 52 18B unit.
a 6-port muitiuser computer gains six
additonal users. thereby doubling access-
ibility to the computer.

e Model 528B; 6 portsto3..$ 625

e Model 5212B; 8 portsto 4 ... $1095.

e Model 5218B; 12 ports to 6 ... $1750.
To solve your

port contention problems . . .

- BAY TECHN X
N ASSOCIATE You're

‘ P> P iAol ™
' - HIGHWAY 603 Talkmg

BAY ST. LOUIS. MS
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SuperPET with its interpreted BASIC, FOR-
TRAN. Pascal, APL, and COBOL. These
interpreters were written by Waterloo
Computing Systems Limited and | under-
stand they are now available for the IBM
PC as well as the SuperPET.

While these interpreters do not offer the
windows as Macintosh Pascal does, they
do offer single stepping in the debugging
mode, as well as the ability to add break-

points in the program and to display
values of varnables, and to change their
values during these breaks,

I share Mr. Vose's enthusiasm for inter-
preted Pascal for learning the language.
| cannot, however, join in his congratulat-
ing Apple for “introducing” something
that has been around for some time.

Doucras H. UNDERWOOD
Walla Walla, WA

YOUR PC CAN BE YOUR
NEXT SMART TERMINAL.
SmarTerm software can make
your personal computer a ot

more intelligent than it really is

Qur terminal emulators have the
teatures that do the job: Full
keyboard emutation. Multiple
setups. TTY mode. 'Smart
softkeys Printer support. Help
screens. And a friendly user
manual

Built-in text and binary file
transter is powerful and simple
to use, and does not require

any special host software
SmarTerm also features
autoratic file transfer and two
different “error-free’ protocols,
including XMODEM

There's a SmarTerm emulator
that matches your needs
SmarTerm 100 for emulation
of DEC VT100, V1102 and
VT52. This program now
teatures 132-column display
mode support, using either
honzontal scrolling or special
132-column video display
boards. SmarTerm 125
includes all the features of
SmarTerm 100, plus

V1125 ReGIS graphic

support. SmarTerm 400

for emulation of Data

General Dasher D100

D200 and D400

More than 10.000 cus-
' tomers have discovered

THE SMART

just how smart ther PCs
can be with SmarTerm
We think you'll agree. Try
it tor 30 days with full re
fund privilege.

GET SMARTERM

Call today for more information

Available through your local
software dealer. or

Persoft, Inc.

2740 Ski Lane,

Madison, Wt 63713,
Phone (608) 273-6000
TELEX 759491

JIErSOfT
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Mr. Underwood is correct in pointing out
that the former Waterloo Computing Sys-
tems’ interpreted Pascal (formerly called
microPascal) is an earlier version of in-
terpreted Pascal than Macintosh Pascal.
He errs in claiming that | credited Apple
with “introducing” an interpreted Pascal.
I said only that Macintosh Pascal is a
“significant new Pascal product.”

Watcom (the company’'s new name)
Pascal has languished in obscurity since
its 1980 release mostly because of its
target market—the education industry.
Watcom Products Inc. also produces in-
terpreters for APL, BASIC, FORTRAN,
and COBOL. These language systems run
on IBM 370 mainframes, DEC VAXes, DEC
Pro 300 series machines, Commodore
SuperPETs and 64s, and IBM PCs. The
FORTRAN and COBOL interpreters offer
only subsets of the languages (primarily
because of memory limitations) and are
intended strictly for educational pur-
poses. Compilers for the mainframe ver-
sions of COBOL and FORTRAN are avail-
available but no BASIC or Pascal com-
pilers are available through the company.

In fact, company president lan McPhee
claims that Watcom Products’ market is
solely the “post-secondary education
market” and that the company does not
advertise in consumer markets or dis-
tribute its products ouside the educa-
tional mainstream. Commodore and IBM
are the only microcomputer manufac-
turers selling Watcom's products. Com-
modore bundles all five languages with
the SuperPET and IBM sells the five Wat-
com languages plus a micro-to-main-
frame link called Waterloo PC Network
as a package through its personal com-
puter education division.

McPhee claims an installed base of
25,000 Watcom Pascal systems on micro-
computers. An IBM PC version of the
language costs $250 while a Commodore
64 version lists for $150. Quantity central-
processor-unit licenses are available to
educational institutions.

For further information, contact Wat-
com Products Inc., 158 University Ave.
West, Waterloo N2L 3E9. Canada.

G. MICHAEL VOSE
BYTE Features Editor

MACGROANS REFUTED

The press is alive with the sounds of

MacGroans.
David Nibbelin (June Letters. page 14)
objects to subsidizing the Japanese
continued)
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LOOK NO FURTHER!
we'll get you low
prices ani fast

service, or else!

ALPHA OMEGA

LONPUTER PRODULTS

COMPUTERS

TAVA PC IBM Compatible, 128K, 3-320K

Drives, Parallel Port, Monitor . . ... .$1989
SANYO MBC 555 wisoftware ..1049
ROMAR 64K Apple compatible .. . ... SAVE
IBM PC 64K, 2-320K Drives, Color Graphics

Board, DOS 2.1, Amdek 300G ..... 2669

DISKETTES

SCOTCH3M SSDD .. .......
MAXELL MD2 DSDD .

PRINTERS

C.ITOH 8510 P. 120 cps . .......... $349

EPSON FX80 160 cps . .............. 439
EPSON FX100 160 cps . ............. 679
EPSON LQ 1500 .................. 1189
OKIDATA Microline 92 160 cps ... .... 419
OKIDATA Microline 93 160 cps ... . ...699
GEMINI 10X 120 cps . .. ... .... L....279
GEMINI 15X 120 cps .. ............. 389
NEC 3550 35 cps L/Q . ....... ... .. 1715
JUKI 6100 L/Q 18 cps .. .......... ... 435
C.ITOHF1040cps .............. 1075

HAYES Smartmodem 1200 . . ..
HAYES Smartmodem 1200B IBM .. .. .. 425

HAYES Micromodem lle .. ........... 249
BIZCOMP IBM Int. 1200 .. ... ... ... 345
ANCHOR A. Mark XII 300/1200 ....... 259
MONITORS
TAXAN 12" Amber . ... .. .. .. . . $125
TAXAN 121 IBMgreen ............. 159
AMDEK 310A for IBM PC .. ...... .. .. 169
AMDEK 300G 12" Green ........... 135
AMDEK 300A 12" Amber ... ... ....145
AMDEK Color 1+13” ... ... . ... .. .299
PRINCETON HX-12RGB.... ... ..... 495
PRINCETON SR15 Super Hi Res ... .SAVE

APPLE PERIPHERALS & SOFTWARE

VIDEX Videoterm 80C wi/softswitch ...$209
VIDEX Ultraterm . .. .. ...... ... ... .. 279
MICROSOFT 16K RAMcard ... .. . .69

MICROSOFT 280 Softcard ... .. .....245
MICROSOFT Premium Pack . 1
MICROSOFT Premium Softcard IIE ... .345

KRAFT & TG Joystick ............. ... 45

HAYES Mach Il Joystick . . . So......33
PROMETHIUS 2 Height Drives ... ....189
WIZARD IPI Parallel Interface . . . . . ... 75
PROMETHIUS Versacard L1149
EPS Keyboard ...... ... ... 289
KENSINGTON Systemsaver ... ... .. 68
COOL & TIME (fan, surge, clock) ..... 75
KOALAPad ... ..... ... ............ 79
PFS Filing System .. ......... ... ... 81
PFSReport ....... ... ... .. ... ... .81
DBase Il .................. .389
Wordstar .. ............ ... .. ... .249
Home Accountant . ...... ... ... ... SAVE
Multiplan .. ... .. .. ....165
DB Master Version 4 .. . .. Coo.......249
DB Utility tor2 ... ... ... ... .. ..95
Magic Window Il ... ... ... ... .. o....109
Multiplan Mcintosh . ............ ... 159
Microsoft Basic Mcintosh . .......... 115
Thinktank forMac . ................. 79
Memorex Diskettes forMac ........... 59
Mac CarryingCase ................. 69
IBM PERIPHERALS & SOFTWARE
TURBO 10 Int. 10MB Hard Disk . ... ... $949
TANDON TM100-2 360K .......... .. 219
TEAC "2 Height 360K .. .. ... ... ... 195

MICROSOFT Mouse .............. .. 139
QUADRAM Quadboard w/64K-384K . . . .319

QUADRAM Quadlink ......... .. ... .. 489
QUADRAM Quadcolor } .. ... ... .. .209
64K RAM Kit200ns ... ... ... ... 55
AST 6-pack plus w/B4K ... ... . . .. .279

STB w/64K clock, par, serial, game ....295
HAYES Mach II Joystlck ....... .....35

Property Management . ..... ... . .. ..335
Home Accountant + ......... SAVE
Multimate .. ....... .. ... .. .. ... . ... 319
PFS Filing System ... .......... .....85
PFSReport . ............ ... ... ... . 81
Lotus 1,2,3 C.. . tEEIRATNIE .319
Lotus Symphony . . . ... ... .. ... ... 485
DBase lll 2. o0 0 . o iawwnla: 449
DBase/ |l .. i85 SN s Sy 389
Framework. ... ........... ... . ... SAVE
Wordstar .. ....... ... .. ... .. .249
Wordstar Propack w/Mallmrg,

Spelistar. . ..... ... .. ... ... . .. 309
Multiplan .. .. . .....165
Flight Simulator New RGB ............ 39

See our ad or page 90.
Hundreds of available items. Call for complete pricing information.

We do not charge for VISA or MASTERCARD

615 345-4422

DWM ‘

18612 Ventura Blvd., Tarzana, CA 91356

All products are in factory sealed packages. We guarantee all items for 30 days. Within this period, defective merchandise returns must
be accompanied by RMA number. All other returns will be subject to a 13% restocking tee. For prepaid orders there will be a 3%
shipping charge; 5% for UPS Biue Label; $5.00 minimum: all orders outside U.S at 15% shipping. There will be an additional $4.00
surcharge on C.0.D. orders. Cash or Cashiers Check is required on C.0.D. orders Calif. residents add 6.5% sales tax. Prices subject to

change without notice.
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economy by using its parts in Macs. (Find
me a computer with all American-made
parts, Mr. Nibbelin))

Susan Gold (June Letters, page 33) can't
see the Mac as a productivity aid.

Everyone is having hysterics about the
lack of Mac software.

Well folks, 1 say sour grapes and fie upon
you! | have had my own (as opposed to
company-owned) Mac for just over two
months now and my valuation of it is still
growing. It rides back and forth to my of-
fice with me, through Washington traffic
shoulder-harnessed and seat-belted in the
passenger seat three or four days a week.

I'm “suffering,” along with the thousands

of other Mac users, from the inferred
‘awful burden” of only three useful tools:
MacWwrite, MacPaint, and Microsoft Multi-
plan. Instead of a burden. | find these
three tools can handle 90 percent of my
daily information-processing require-
ments. The secretaries in my daytime of-
fice are estatic because they don't have
to type from my scribbles anymore, and
my weekly and monthly status reports are
now on time, coherent, and edited when
they get them

All of my production organization charts
and other business graphics that used to
go through an iterative process at a local
high-priced graphic arts firm, now come
out finished the first time and ready to
paste into product documents.

My project-cost accounting and projec-
tion is all done in about 10 minutes a week
and presented to management in a far
superior form and content than | could
find time for pre-Mac. Project planning
milestone/resource schedules are a snap
with Multiplan (now that the more serious
flaws have been patched)

Presentation-quality overhead trans-
parency material with variable fonts and
classy-looking text/graphics go directly
from my Imagewriter to the transparency
format on our office copier and then to
the conference-table projector, untouched
by an artist's or secretary’s hands. Our
valuable secretarial staff now have a par-
tially new lease on life. doing more with
their heads and less with their fingers, at
least with respect to my material

Sure, | have outstanding orders at my
helpful Apple dealer (Falcon Systems Inc
of Bethesda. Maryland) for MacDraw and
MacProject as well as for Microsoft Chart
but those are frosting on the already
delicious cake. For business, for me, Mac
is already a success.

When the Applemodem/MacTerminal
combination arrives, | will be able to trans-

(continued)



The MacClassics from Videx.
Legends in Their Own Time.

& Mac Ueyos Gomes Craps Cashier
& Mot Vegos Games Slots  Cashier

& Moc Uegas Games Keng Cashier
@ Mac egas Games Blackjack Cashier

Games Sevens
Games Four in a Aow Dglions sk Lovel
Games King Ribert
“Gomes Klondike

FunPak™ $39

Klondike Solitaire -
King Albert Solitaire -

& Moc Vegas

Poker Cashier

& Mac yegss Gomes Aouleits Coshier

Four in a Row - Sevens

& Gomes Reverst Optlons Sk Leve!
@ M™acCheckers Optichs  SKHI Level

Introducing the MacClassics, a
collection of familiar games designed
to entertain and challenge. With
Macintosh™ or afriend as an opponent,
vou can enjoy such classic games
as solitaire, poker, checkers,
backgammon, roulette, etc., and they’re
all more fast-paced and exciting than
ever before, with a little assistance
from Macintosh. MacClassics let you
enjoy and explore the power of your
Macintosh while you relax and have a
good time.

The MacClassics are just another
example of the kind of high-quality

MacVegas ~$59

Roulette - Poker - Blackjack -
Keno - Slots - Craps

& caomes Cribbsge Options Scoring
& Macgammon  Oplion1

MacGammon'=

$49

Backgammon - Cribbage

products you've come to expect from
Videx. With a solid reputation for
dependable, innovative business
software and hardware, Videx is
consciously building that same degree
of excellence into its entertainment
software. Through development of
Apple® and Macintosh software, Videx
continues to provide the micro-
computer industry with an ever-
expanding line of exciting, reliable
products.

Call today for more information.
(503) 758-0521.

/-—v'

Innovation Backed by Support
Videx, Inc. o 1105 NE Circle Blvd.e Corvallis, OR 97330

Macintosh is a trademark of Apple Computer, Inc. Apple s 2 registered tradeniurk of Apple Computer, Inc
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Available for the IBM PC, XT, jr,*and true compatibles

CLEAR THE DES
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ALWAYS JUST A KEYSTROKE AWAY .
No matter what software you're rurming!

WHETHER YOU'RE RUNNING LOTUS, WORDSTAR,
dBASE OR WHATEVER . . .
JUST A KEYSTROKE AND A SIDEKICK WINDOW OPENS . . .

ry A CALCULATOR AN APPOINTMENT CALENDAR
g :\ A NOTEPAD AN AUTO DIALER
S

A PHONE DIRECTORY
AN ASCIHI TABLE

“SIDEKICK
IS A $50 SOLUTION

70 A 35,000 PROBLEM.”

Garry Ray, PC WEEK,
Judy 24, 1984



) -','-;;; 4 Here’s Sidekick in action. That’s Lotus 1-2-3 running under-
neath. In the Sidekick Notepad you can see data that's been

f\.,‘\ €@ Fa8 - imported from the Lotus screen. On the upper right, that’s the
ra o7 W : _ Sidekick Calculator.
‘J‘ 3 R 4

i, g BLIN TR

B 560,50 SeRL
$5.m i65e G

S470.08 $51T. 00 SS6QE N

INTRODUCTORY OFFER

$49.95

Copy Protected Version

MOW . . . Whether you're working in dBase. Lotus, Wordstar or
whatever . . . you can unleash the full power of your computes . . . and
make  lot of extra space on your desk at the same time.
Whenever you're using your computer . . . from start to finish
of your session . . . Sidekick™ will be there . _ . ready to serve And it's
as lighming-fast and compact as only Borland knews how to make it.
‘There's a notepad that has a full-screen editor that can time and
date stamp your notes, and then save them to disk. You can even pull
information into the notepad directly from the screen of yaur “underlying”
software.

\Nﬂb‘““‘ Suppose you're working in Lotus and the phone suddenly rings.

= wmhm\: CALENPAR " Give your Sidekick a call and it pops right up over Lotus with the notepad
‘,;‘:;1(‘.’\ T you need. Or an appointment calendar . . . ope you can never misplace.
L : What if you need to do a quick calculation? A keystroke instantly

brings up the calculator. And the results of vour calculations can even be
transferred to your “underlying” software.
Need to make a phone call? Up pops your personal phone directory.
e in the name you want . . . and Sidekick jumps right to the phone
BOR\N\D : Kp(nmer. Another lzleystroke, and the phone isl:z:;maghmlly diaﬂeg for you. T
{TERNATTONAL . There's lots more, too. You can move the Sidekick windows
v Caara 95065 anywhere on the screen you like. And you car have as many o0a screen at
a time as you need. There’s even an on-line help window for each of
Sidekidk's features.
We designed it because we needed it. If yon've ever been writing
a report and needed te do a quick calculation, or jot down a note, then
you need Sidekick, too.

10nty with Hayes Smartmodem and compasibles.

OT YOUR SIDEKICK YET?

YOU CAN ORDER YOUR COPY OF SIDEKICK™ TODAY!

For VISA and MasterCard orders call Toll Free 1-8(40-255-8008 in California 1-800-742-1133
(lines open 24 hours, 7 days a week) Dealer Distributor Inguiries Welcome 408-438-8400

SIDEKICK™ $49.95 O Please be sure your computer is an IBM PC, XT, jr,, or
Non-copy protected true compatible!
Version: $79.95 O

(Plus'$5:.OOs.hipping INEME e == .)) BORlﬂnD

Ly ADDRESS D) NTERNATIONAL

Check 0 Money Order O CITY/STATE/ZIP Borland International
gj; P MasterCard UJ TELEPHONE 4113 Scoftis Valley Drive
sl California resldents add 6% sales tax. Outside U.S.A add $15.00. (foutside of  Scoftts Valley, California 95066
Expiration Date — U.S.A. payment must be by bank draft payable intte U.S. and in U.S dollars.} TELEX: 172373
*PC fr. runs non-cofyy protected versson only. Sorry, no C.0.D. or Purchase Orders. 5 F15
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PERIPHERAL POWER

1. Model # 5SVA&T - Designed to house one
full size or 2 half height 5% floppy disk drivesin
the vertical position. As an added feature, the
mounting holes are duplicated in reverse so
the user can mount the drives door left or door
right. The power supply is @ custom linear,
proven in thousands of instalkations over the
years!

Retail....$60.00,($67.00 for half hgt
version) 1 year wamanty

2. Model # S5DVA&T - The 5DV is custom
designed for 2 full size 5% fioppy disk drives to
mount vertically. The mounting holes are dup-
licated in reverse so the drives may be mounted
door left or right. The power supply is our
custom linear.

Refail....$85.00 1 year warranty

3. Model # FD-PC8 - This unique enclosure is
designed to match the styling and size of the
IBM-PC and can mount on top of, under or
along side the PC. It is designed to house
Shugart 8 inch half height floppy disk drives,
and affords mainframe compatibility using 8
inch floppy diskettes,

Retall....$399.00 1 vear wamanty

4. Model # DHBA&T - The DH8 is designed
for one or two standard size 8 inch disk drives
such as Shugart 800 series, Qume DT-8, and
SIEMENS. The power supply is 206 series com-
mercial grade with a 2 year wananty! Cooling
fan standard. There is a space designed in
above the disk drive area for mounting circuit
boards if needed, Specify double or single
slded connectors.

Retail....$295.00 2 year waranty

5. Model # FD-PC-jr. - For those needing
expansion of their PC—jr., here is a matching
enclosure to house your disk drive. We have
the controller availabie also. The case has an
injected molded front bezel to duplicate the
{ooks of the jr.

6. Model # FD-PCS5 - This unique enclosure is
designed to match your IBM-PC perfectly.
Injected molded front bezel, with all steel 18
gauge constructionfor shielding and strength.
It boasts a custom linear supply that delivers 5
amps continuous cument. The FD-PCS is pre-
drilled to hold any 5%” half height floppy or
hard disk or any 5% full size floppy or hard disk.
We even have adaptor brackets to mount a
Syquest 5meg removabie!

Retail....$295.00 1 year waranty
30 BYTE « OCTOBER 1984

7. Model # SDHHHALT - The 5DHHH is designed
to house 1 or 2 haff height floppy or hard disk
drives in the horizontal side by side mode. A lit
on—off switch is mounted in the front where it's
convenient, and uses our custom linear power
supply. A blank plate is available forone drive
installations.

Retait....$12500 (floppy model)
$195,00 (hard disk model)
1 year wamanty

3. Model # SHBA&T - will house one full size 8
inch floppy or one or two half height 8” floppy
disk drives. Uses a commercial grade 206 series
supply, and camies a full 2 year wamranty!

Retail....$199.00

2. Hard disk & Fioppies, we cany only the
top brands like Shugart and Qumel Don't be
fooled by the cheap immitations. We camy only
the best, with the strongest wamanty around.
For example, all Shugart disk drives camy a 1
year wamanty. So call for the katest pricing to
upgrade your PC, Zenith, Heath, Radio Shack,
Tl or one of the many other computer systems
on the market!

10. We also cany data cables for your system. We
can custom make them to your specs, orallow
us to help you choose what's right for you.

Hoppy Disk Services, inc. is entering our éth year of
supplying disk drives and custom enclosuresto the
computer industry. Companies that demand qua-
fity such as CBS-TV, IBM and NASA to name a few,
purchase our products. Space restrictions do not
allow us to show all our products, so call toll free for
our FREE catalog of products. Or better yet, let one
of our sales staff help you make the right choice

.. Ask about our REPLACEMENT wamanty policy.

Dealer inquiries invited. All products available in
OEMquantities. Prices and specs subject fo change
without notice.

FLOPPY 39 Evereft Dr., Bidg. D

.)lSK Lawrenceville, NJ. 08648

SERVICES Ay
E——

EERINC.

TOLL FREE (800) 223-0306

Circle 138 on inquiry card.

LETTERS

mit my text output directly into our office
word processor through the modem from
my desk at the office, at home, or on the
road. Nothing new or earthshaking to the
initiated, but I suspect the Mac will rapid-
ly widen the initiated ranks.

As well as being a senior technical
manager for TRW Inc., | have my own boat
agency at home. A couple of MacWrite
files handle my PR material/mailing list suf-
ficiently well that | am pleased with the
results. Pricing of a custom set of options
for a boat customer takes only a few
minutes using a combination of Multiplan
and MacWrite to create a neatly printed,
signed. formal quotation.

My kids do homework on the Mac.

My wife has some of her professional
material on MacWrite documents.

While the Mac is my first personally
owned computer, | have been in the com-
puter business since 1965. | have day-
dreamed about a user interface like the
Mac's often. | recognized my daydream
machine, or a close facsimile thereof. as
soon as | palmed my first Macintosh
mouse. | ordered instantly.

My company DP department is pushing
the PC XT. [ looked it over and found it
a poor buy for me. It's a long way behind
the Mac in interface philosophy. The
diehard MS/PC-DOS experts mesmerized
by the IBM logo can have it. | prefer to
communicate directly with my software’s
capabilities rather than through a middle-
man translation protocol.

Despite the software delays and numer-
ous phone calls to Microsoft to report
bugs and find out my Multiplan version
1.02 still hasn't arrived, | have no regrets.

Anyone who bought a Mac expecting a
mature stable of software this year hasn't
enough experience in the computer busi-
ness to be seriously voicing publishable
complaints. | note with interest that Jerry
Pournelle has been relatively silent on the
issue. | suspect that's because he has
enough experience to wait until the prod-
uct is more mature before commiting his
time to evaluate it.

The competition has been printing large-
ly inaccurate reviews of prerelease Mac
software; many of them seem like rewrites
of producers public-relations material
rather than valid, in-use evaluations. | have
several prerelease programs and they are
bug-ridden as well as incomplete. I'm
hanging in there and waiting for the pro-
duction stuff to appear on retail shelves.
That's when the payoff comes, and I'm not
interested in promises of the Real-Soon-
Now family.

(continued)
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In the Hard Disk Jungle
'I'allgrass Clears
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MASS STORA:CE SYSTEMS withk formatted

HardFile™ capacities of 6, 12, 20, 35 and 70 Mb,
all with built-in tape backup.
CONVENIENT lNTEGRAL TAPE BACKUP
SYSTEM allows rapid tape “image” streamirg,
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 fully compatible with
networks such as PCnet” 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.

Follow the Tallgrass rath te your local computer

dealer and wetch your personal computer transform
into a powerf al data processing system.

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

New! _
IBM-XT Cartridge
_ Tape Backup

Warld Headguartere: 'hlll) tass Technologies Corp. /11100 W. 82nd St
Overland Park, KS 66214 /913/492-6002 / Telex: 215406 TBY1" UR

Canadian Headquarters: Tallgrass Techndlogies {Canada), 1775 Meyerside Drive
Mississauga, Ontarin, Canada 14V 1HL 416 /6733244

Furopean Distributer: CPS Computer Group. 111
Birmingham, Enganc 327613117(021) 7073866

Australian Headguarters: Tallgrass Technolgies (A astralia)/ Five Dock Plaza,
Suite 12750 Great Nocth Road/ Five Dock./Sydney, N.S.W. 2046 /(02) 712-2010

Tallgrass
/ Technologies

Carporation

IBM® 13 a regintesed trademark of lniernational Business Machunes Corp. PCnet® j«a trademark of Orchid Technology EtherShare 1 s o registered trademark of 3Com Corp.
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LETTERS

If anyone is interested in an owner's ad-
vice, read the Cary Lu book and the Clegg
book, and then run, don't walk, to your
nearest Apple dealer and get your order
in. Even if you are one of the thundering
herd with IBM engraved inside your eye-
balls, you won't be sorry.

And to the software developers whose
product ads state only “for IBM and com-
patibles.” | say: Wake up folks, there's an-

other large. hungry. and growing market
out here that you would do well to
service!”

And to Susan Gold: My thanks for re-
minding me that there are toy aspects to
the Mac. I had almost forgotten in my daily
use of the Mac that it's fun to use.

I have no trouble telling where the in-
sertion point is located despite bifocals.
| find editing with the mouse to be a joy

GET UP THE RAMP

WITN
our

R eliability
A ffordability
Maintainability

Choose from our Stand Alone, Intelligent, RS-232 units.

EE/EPROM PROGRAMMERS & UV ERASERS

9

COMPATIBLE WITH ANY COMPUTER OR TERMINAL.

GANGPRO-8.......... $995.00
High throughput Gang 8 EPROMS with the
fast Algorithm. Optional 512K buffer.
Progrcms ALL 24 pin & 28 pin EPROMS.
Other units to gang 24 EPROMS.

PROMPRO-8 ..........5689.00
Powerul commands, easy cornmuni-
cations, 128/256K buffer. Alpha Display.,
Simulction and Keypad option. Programs
ALLEFROMS & MPU's,

PROMPRO-7 ..........5$489.00
32K RAM buffer, ideal for programrming
8748, 8M9, other Intel MPU's and 16K -128K
EPROMS.

BIPOLAR & PAL rrogrammers...Catl!

UV ERASERS
ECONOMY MODEL QUV-T8/1.. .. $49.95

Erases over 156 EPROMS, Plastic case.

INDUSTRIALQUV-T8/2N......... $68.95

Metal case, UV indicator, tray, erases over 15
EPROMS in 15 minutes.

INDUSTRIAL QUV-T8/2T......... $97.50

With 60 minute timer and safety switch.

INDUSTRIALQUV-T8/Z. ... ... .. $124.95

Fast Eraser, 15 EPROMS in 7 minutes, 30 EPROMS
in }5 minutes.

PRODUCTIONUNIT............. $149.95

Model: ULTRA-LITE™. Erases 50 EPROMS in
15 minutes.

tolLFree 1-800-EE1-PROM
(331-7766) - FLORIDA (305) 974-0967

TELEX 383 142
L IBM PC

AVAILABLE SOFTWARE DRIVERS

2 APPLE I 3. Intel-MD$§ 4 CPM

5. TEXTRONX8002 6. COMMODORE44 7, TRS-80 COLOR 8 FLEX

ofcfi[dJn

LOGICAL DEVICES, INC.

DEPT 6.132°-E N-W. 65th PLACE - FT. LAUDERDALE, FL 33309
DISTRIBUTORS INQUIRY WELCOME

compared to the old Xerox. DEC. and
Wang word-processor methods | struggled
with in the past.

My government customers have been
enthusiastic recipients of the graphics in
our deliverables already, and we have just
begun. Onward and upward with Project.
Chart, Draw, and da Vinci' The Mac is a
productivity aid—and a very cost-effective
one.

BiLL MONROE
Fort Washington, MD

I am writing in response to Susan Gold's
letter, which appeared in the June issue.
Ms. Gold uses the example of deleting a
single character to establish the inefficien-
cy of the Macintosh's mouse. The same
analogy could be applied to the auto-
mobile: It would be inefficient indeed to
use an automobile to go to your next-door
neighbor’s house.

Ms. Gold has, obviously given the
Macintosh a cursory inspection and has
not used it to the point an owner would
(at which time use of the mouse becomes
second nature). Many editing functions can
be called from the keyboard (if you want
to memorize the commands). In short. the
mouse provides the operator the freedom
of choosing which mode to use. In fact,
t usually do use keyboard commands. But,
unlike the VAX 1 use at work, if | haven't
been on the machine for some time [ don't
find myself having to pull out the owner's
manual to rediscover some obscure
editing command.

The Mac is not just a toy. It is as power-
ful or more powerful than any micro on
the market | know of priced under $5000.
Ultimately. like any machine, the Mac will
only be as good as its software. As busi-
ness applications software becomes avail-
able for the Mac, | am sure it will be at
least competitive with the IBM machines
in speed, capability, and efficiency. and
superior in ease of operation.

JOHN BICKNELL
Lawton, OH &

LETTERS POLICY: To be considered for pub-
lication. a letter must be typed double-spaced on
one side of the paper and must include your name
and address. Comments and ideas should be ex-
pressed as clearly and concisely as possible.
Listings and tables may be printed along with
a letter if they are short and legible.

Because BYTE receives hundreds of letters each
month. not all of them can be published. Letters
will not be returned (o authors. Generally. it takes
four months from the time BYTE receives a let-
ter until it is published.
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FIXES AND UPDATES

BYTE's Buas

Bugs Sneak Through Sieve
A pair of bugs slipped through the Sieve
of Eratosthenes benchmark program that
complemented Rich Krajewski's review of
the Chameleon Plus (june. page 327).
The Sieve benchmark in listing | (page
334) and listing 2 (page 336). beginning
with 5 REM: THE SIEVE... and ending
with 180 PRINT..., is incorrect as it ap-
pears. Cut and paste listing 1 as presented
here.
We apologize for the error.

Listing 1: The corrected version of the
Sieve of Eratosthenes benchmark program
for the IBM PC and Apple lle.

5 REM: THE SIEVE BENCHMARK

10 SIZE = 7000

20 DIM FLAGS(7001)

30 PRINT “start one iteration”

40 COUNT=0

50 FOR I1=0 TO SIZE

60 FLAGS(l)=1

70 NEXT |

80 FOR I1=0 TO SIZE

90 IF FLAGS(l)=0 THEN 170

100 PRIME =I1+1+3

110 K=1+PRIME

120 IF K > SIZE THEN 160

130 FLAGS(K)=0

140 K=K +PRIME

150 GOTO 120

160 COUNT = COUNT + 1

170 NEXT |

180 PRINT ‘done: ";COUNT," primes
found”

Sorry, Wrong Numbers
A pair of incorrect telephone numbers ap-
peared in recent issues of BYTE.

The telephone number given for
Multimate in the review published in the
BYTE Guide to the IBM Personal Com-
puters was incorrect. The correct number
is (203) 522-2116.

In the August 1984 BYTE on page 308.
the telephone number for the SIGSTAT
(Special Interest Group for Statistics)
bulletin board was incorrectly listed. It
should have read (301) 596-3569. Please

note that the board's hours are 5:30 p.m.
to 9:30 am.

We apologize to all who have been
inconvenienced.

FEEDBACK ,

4sssesrs0sseccccsscns esesssssscessasense

Controlling Legalities
with Editors
Legal difficulties forced us to alter the pro-
gram listing of the videodisc game that ac-
companied the article “"Controlling Video-
discs with Micros.” by Rod Daynes and
Steve Holder (July, page 207). it seems,
however, that in our editing process we
took all the flavor out of the program.
Messrs. Daynes and Holder's program
is based on timing computer commands
to disc frames. By replacing the frame
numbers with a purely sequential series
of numbers, we completely undermined
the program’s logic. The authors would like
to offer a listing that retains the intent of
the original to anyone interested in more
than a mere vanilla version. For details.
write to Rod Daynes or Steve Holder. In-
teractive Technologies Corp.. 1131 G St.,
San Diego, CA 92101.

Show of Interest

to Videodisc Community

Steven D. Bristow, director of Technicom
Design Center Inc. in Mountain View, Cali-
fornia, sent us an update to a table in Stan
Jarvis's article “Videodiscs and Com-
puters” (July, page 187).

Under the heading “Information Sources
and Conferences” in table 2 on page 190,
please add the annual International Con-
ference on Consumer Engineering. This
conference, which features technical
papers of interest to the videodisc com-
munity, is sponsored by the Consumer
Electronics Society of the [EEE and is held
in conjunction with the Consumer Elec-
tronics Show. The venue is Las Vegas, early
in January.

Further information on the show can be
obtained from the Consumer Electronics
Shows Office, Suite 300, 2001 Eye St. NW,
Washington, DC 20006. (202) 457-8700.
The IEEE can be contacted at POB
639, Silver Spring. MD 20901, (301}
921-3491.

Magnetic-Stripe Card

Stores 2K Bytes

Vertex Industries markets a magnetic-
stripe card and card reader/writer with a
storage capacity of 2K bytes, according to
a letter we recently received from Jim
McMenamey, Vertex's product marketing
manager. This information refutes the
212-byte limit claimed by Mark Mills in his
January article "Memory Cards: A New
Concept in Personal Computing” (page
154).

Vertex's product, called the KB-32, is be-
ing used in machine-tool and health-care
fields. The company is located at 23 Carol
St.. POB 1123, Clifton, NJ 07014-1123, (201}
777-3500.

BYTE's BiTs

Call for Papers
Two calls for papers recently arrived at our
office.

The organizing committee for the Ninth
Annual Western Educational Computing
Conference seeks papers that deal with
computers and computer applications in
any area that might interest instructors and
administrators at the college level. The
conference is to be held in Oakland. Cali-
fornia, in November 1985, under the spon-
sorship of the California Educational Com-
puting Consortium.

The deadline for submissions is April 1.
1985. Send two copies of original papers
to Dr. Virginia S. Lashley, Glendale College.
1500 North Verdugo Rd. Glendale, CA
91208.

The Popular Culture Association will
hold its annual meeting from April 3 to 7.
1985, in Louisville, Kentucky. One session
will explore the question: Can computer
adventure games be considered litera-
ture? They are, after all. built from words.
and many of them have complex plots.
characters, and settings.

A lively discussion is expected. If you're
interested, contact Dr. Peter Jordan,
School of Arts and Sciences, Tennessee
State University. 10th and Charlotte, Nash-
ville, TN 37203.

(continued)
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IEEE- 488
High Speed Interfade
For Personal Computers—

IBM PC™——

PC/XT, PCjr . ..

Compatibles

AT&T, COMPAQ™ ...

Language Support — Interpretive
BASIC, Compiled BASIC, C,
FORTRAN, Pascal, Assembly.

Operating Systems — PC DOS,
MS DOS, CPM 86/80, FORTH.

Software Compatible with our family
of IEEE-488 Interfaces for VAX,
PDP-11, LSI-11, S-100 BUS, STD
BUS, MULTIBUS, VMEbus,
Rainbow 100, and SBX.

e

NATIONAL
INSTRUMENTS

The Leader in IEEE-488
Computer Interfaces

12109 Technology Blvd.
Austin, Texas « 78727
800/531-5066 - 512/250-9119

Rainbow ™ is a trademark of Digital Equlpment Corp.
IBM PC * is a trademark of jonal Business Mach
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FIXES AND UPDATES

Modify the Sanyo Drives’ LEDs
Frans ]. Janson, a BYTE reader in Santa
Barbara, California, sent us directions for
modifying the LED indicator used in the
Teac drives built into the Sanyo MBC 550
series computer. Normally. the LED lights
on the active drive and stays on until the
drive’s operation is completed. Mr. Jan-
son’'s modifications change the LED oper-
ation so that it lights only when a drive
access or an attempted access is taking
place. The rest of the time the light is off.

Here’s how you do it: Disconnect the
power supply and remove the computer’s
top cover. Figure | (presented here) rep-
resents your work area; it's located on the
top right-hand quadrant of the printed-
circuit board on each drive. Next, locate
and cut the trace on the printed-circuit
board as indicated in the figure. Install the
components listed in table 1. (Note that
no wires are needed, that the lead length
on the parts used is adequate, and that
the lead length may need to be shortened
for some connections.)

Make sure that there are no solder
bridges or splashes that can cause a short.
Component leads that are too close or

that are touching something will also
cause a short. Reconnect the power sup-
ply and check for satisfactory operation
before replacing the cover.

Swiss Finance Center

for Computer Music

The Swiss government agreed to finance
a Swiss Center for Computer Music last
May. Situated in the picturesque village
Oetwil am See near Ziirich. the center is
the brainchild of Gerald Bennett, Rainer
Boesch, Dr. Antonio Greco. and Bruno
Spoerri.

The Center provides facilities for visiting
and local composers, and sponsors con-
certs, workshops, and courses in computer
music. It's equipped with a MicroVAX, two
PDP 11/17s, and a DMX-1000 signal-pro-
cessing computer.

Future plans call for a second studio to
be located near Geneva and international
summer courses for composers having
previous experience in some area of com-
puter music. For more information, con-
tact Schweizerisches Zentrum fiir Com-
putermusik, Sommerau, CH-8618 Oetwil
am See, Switzerland. m

Table 1: List of components needed for modifying the Teac drives.

Number Part

Required Description

4 2N4401 silicon NPN transistors
6 1N 4148 silicon diodes

4 10K-ohm, Va-watt resistors

25

sdaodgidaiogng

CONNECT HERE
FOR D50
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Figure 1. Work area for modifying the operation of the LED indicators

on the Sanyo's Teac drives.
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UDS gives 212 users
three ways to gol

212A — Today’s most popular modem.
UDS offers a fully Beli-compatibie unit
with complete local and remote test
capability. Select 0-300 or 1200 bps for
full-duplex asynchronous communica-
tion.The UDS 212A is FCC certified for
direct connection to the dial-up tele-
phone network, and available in multi-
channel, rack-mounted configuration.

SINGLE UNIT PRICE

212 LP — Compatibie with 212As at
the 1200 bps, fuli-duplex asynchronous
communication rate. No power supply
or AC connection required; the 212 LP
derives its operating power directly
from the teiephone line. ideal for appli-
cations requiring 212A capability at
1200 bps only. The 212 LP is direct-
connect certified.

SINGLE UNIT PRICE

Inquiry Hotiine: 800/633-2252, ext. 357

Universal Data Systems

212A/D — Identicel to the 212A, with
automatic dlaling capability added!
The unit storss and dials up to five
30-digit numbters. CRT menu prompt-
ing, single-stroke commands and
automatic test capabiiities are pro-
vided. The 212A/D is direct-connect
certified.

SINGLE UNIT PRICE

MOTOROLA INC.
Inforrmation Systems Group

5000 Bradford Drive, Huntsville, AL 35805. Telephone 205/837-8100; TWX 810-726-2100

DISTRICT OFFICES: Atlanta, GA, 404/998-2715 * Bellevue, WA 206/455-4429 ¢ Blue Bell, PA 215/643-2336 ¢ Boston, MA, £17/875-8868  Columbus, OH,
614/895-3025 ¢ Englewood, CO, 303/694-6043 ¢ Glenview, IL, 312/998-8180 ¢ Houston, TX, 713/988-5506  Huntsville, AL, 205/837-8100 ¢ Mountain View, CA,
415/969-3323 » Old Bridge, NJ, 201/251-9090 ¢ Richardson, TX, 214/680-0002 ¢ Siiver Spring, MD, 301/587-0166 » Tampa, FL, 813/684-0615 » Tustin, CA, 714/669-8001

Circle 364 on Inquiry card.
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THE END OF SOFTWRRE
FREEBIES.

Finally there’s a foolproof way to protect Its genius is its simplicity and familiarity.
software against unauthorized duplication. And Prolok looks like an unprotected disk, loads like an
the technology is all on the disk itself. unprotected disk, works like an unprotected disk.

The new Prolok™ disk doesn't need add-on The user feels immediately at home and in com-
hardware. Instead each diskette is marked with mand. It's as easy as A>PROLOK B: filename.

a unique, physical “‘fingerprint.” No two are alike. Backups are easily made via normal

A precise description of the individual print is system utilities. However, to be read they must
encoded magnetically. The fingerprint AND the be accompanied in the system by the original
description must match exactly before the soft- Prolok disk.

ware is decrypted and released to the system. Prolok puts the casual copier—and even the
No match, no access. deliberate pirate—out of business. It barely

PROLOK. SOFTWRRE
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increases the price of your product, yet it makes
sure your customers don't buy one program and
copy ten.

Several command line slash (/) options are
built into Prolok diskettes for customized security,
depending on your needs.

Software can be loaded easily onto Prolok
diskettes using any system from a PC to commer-
cial mass duplication equipment.

Prolok is an engineering breakthrough of
Vault Corporation, which has been successfully

safeguarding software since the inception of
security disk technology. Over 2000 businesses
and organizations protect their valuable programs
with Prolok.

Simply contact Vault Corporation at 2649
Townsgate Road, Suite 500, Westlake Village,
CA 91361. Or phone us at 800- =
445-0193 (U.S.) or 800-821-8638
(California). And find out why
software freebies are becoming
a thing of the past.

PROTECTION, RIGHT ON THE DISK.

Copyright © 1684 Vault Corporation. Prolok is a trademark of Vault Corporation

Circle 365 on Inquiry card. OCTOBER 1984 « BYTE 37
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Modular disk drive systems by Maynard Electronics drive technology to the limit to deliver
unmatched performance with PC-DOS compatibility including self-booting off the hard disk.

10MB Winchester internal
Hard Disk Drive System!

This dynamic system
lets you upgrade your
PC or compatible to XT
effectiveness, is inter-
nally installed, and
does not require an ad-
ditional power supply!
The 10MB Hard Disk
Drive System is equip-
ped with the Sand-
Star™ Hard Disk Con-
t-oller Card which can
accept up to three ad-
ditional modular functions. Or, configure your system with
the Hard Disk Controller Module and the SandStar Flop-
py Drive Controller Card which runs 5% " and 8" Floppy
Drives while still leaving four expansion slots for additional
boards! Or, if you prefer, arrange your system with the
Hard Disk Controller Module and the SandStar™ Memory
Card which lets you add from 64K to 576K of memory us-
ing only one card slot!

With technolo}racing into the future, serious com-
puter users need to set their sights beyond ob-
solescence. Through the use of versatile Sand-
Star™ Cards and Modules, Maynard has been able
to engineer hardware to keep pace with tomorrow’s
needs. With Maynard’s Disk Drive Systems and
SandStar™ Cards and Modules, you won't be left
behind in the race for space. For more details, call
your dealer or distributor today.

NEW! “The Apollo” 30MB internal
Hard Disk Drive.

This powerhouse
comes with 30MB of
on-line storage using
PC DOS without any
special software dri-
vers. Discover new
worlds of data effi-
ciency and versatility.
Our 30MB system in-
cludes the Hard Disk
Controller Card or any
of the other Sand-
Star™ Cards with Hard
Disk Controller Module.

NEW! “The Gemini” Hard and
Floppy Drive System.

Now, for the first time,
add the Gemini to your
one drive system and
take full advantage of
internal Hard Disk
power along with two
internal Floppy Drive
units. The Gemini
comes with a sleek
10MB Half-Height Hard
Disk Drive, a Half-
Height Floppy Disk
Drive (DS/DD), and the
SandStar™ Floppy Drive Controller Card with the Hard
Digk Controller Module. Boost memory capacity
dramatically while using no more space than a standard
floppy drive! The Gemini can also be configured with
either the SandStar™ Hard Disk Controller Card or the
SandStar™ Memory Card with the Hard Disk Controller
Module. L]

' MAYNARD ELECTRONICS

430 E. Semoran Blvd

Casselberry, Florida 32/C7

Y 305/331-6402
We make modern times better.

* Serlal Port, Parallel Pori, Hard Disk Contioller, Slock
Calendar, Game Adaptor, and Prolotyping Modules are
avallable.

Circle 217 or Inquiry card




WHATS NEW

Al System Runs Smalitalk-80, Priced Less Than $15,000

ektronix’'s 4404 Artificial

Intelligence System runs
Xerox’'s Smalltalk-80. The
4404 generates an interac-
tive integrated software en-
vironment that supports
simultaneous program
design and implementation.
Reportedly, the 4404's archi-
tecture, when coupled with
Smalltalk-80's sophisticated
graphics interface, is so
responsive that on-screen
animation can be realized.

Tektronix, one of four
major companies selected
by Xerox in 1980 to
evaluate Smalltalk, an-
nounced that the 4404 with
Smalltalk-80 will sell for
$14,950. Shipments are to
begin after the first of the
year. Smalltalk was the topic
for the August 1981 issue of
BYTE.

Smalltalk-80 creates an in-
tegrated exploration and
development environment.
An object-oriented language,
it facilitates the invention of
large, complex systems by
letting programmers defer
many constraints and com-
mitments until the overall
framework has been
defined.

Smalltalk-80 works with
symbolic descriptions of ob-
jects and incorporates such
concepts as classes and
messages. Routines can be
executed immediately upon
definition, and Smalltalk's
internal definitions are
available through windows.

The basic 4404 is a
desktop unit built around
the 10-MHz 16-/32-bit
Motorola 68010 micropro-
cessor. Floating-point opera-
tions are supported through
a hardware accelerator.
Mass storage is provided by

a 20-megabyte hard-disk
drive and a 5%-inch floppy-
disk drive. User memory
comprises | megabyte of
RAM., which can be ex-
panded to 2 megabytes.
Page-on-demand memory
management produces an
8-megabyte virtual address
space, which permits
development of complex
programs without segmenta-
tion or overlays.

A 13-inch bit-mapped
monochrome graphics dis-
play operating at 60 Hz,
noninterlaced. is standard

equipment. The display for-
mat is 640 by 480 pixels,
which serves as a window
into the 1024 by 1024
display address space.
Smooth panning over the
entire display area is fea-
tured. A mouse completes
the user interface.

The 4404 has Centronics-
type parallel, RS-232C, and
SCSI interfaces for connec-
tions to host computers and
peripherals. In addition. an
ANSI X3.64-compatible ter-
minal emulator furnishes im-
mediate access to other

Expert System Capabilities for the PC XT

IMM (The Intelligent

Machine Model} is an
expert system for the IBM
PC XT that has been ported
from mainframes. [t is writ-
ten in FORTRAN, a reflec-
tion of its mainframe origin.
Minimum hardware requires
an XT with 512K bytes of
RAM and an 8087 mathe-
matics coprocessor chip.

In operation, TIMM
organizes information into
sets of specific rules. These
rules are then generated
into general rules, which are
used by the program to
solve problems. A certainty
factor is produced at the
same time as a solution.
The program also will
explain, if asked, how it

computers.

An Ethernet networking
interface will be ready in the
spring. Optional languages
available include Franz LISP
and Prolog. A 40-megabyte
hard disk with streaming-
tape backup is also offered.
For further information on
the 4404 Artificial Intelli-
gence System, write on com-
pany letterhead to Tektronix
Inc., Marketing Communica-
tions Dept., Mail Station
63-635, POB 500. Beaverton,
OR 97077.

Circle 600 on inquiry card.

reached a decision by listing
the rules used to make the
decision.

TIMM costs $9500. Call for
an on-line dial-up demon-
stration. Contact General
Research Corp.. POB 6770.
Santa Barbara, CA 93160-
6770, (805) 964-7724.

Circle 601 on inquiry card.
(continued)
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WHAT'S NEW

32-bit Computer Series Has Networking Abilities
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S age Computers has
changed its name to

Stride Micro and introduced
a new series of multiuser
microcomputers. The Stride
400 series is made up of
three base units ranging in
price from $2900 to $8900.

The Stride 420 is the
series’ vanguard. lts founda-
tion is a VME-compatible
bus and a 10-MHz 68000
microprocessor. True vec-
tored interrupts, asynchro-
nous operation, a 24-bit ad-
dress bus that can address
16 megabytes, and optional-
ly polled 1/O are standard
bus attributes. The 68000
performs 2.5 million opera-
tions per second:; it has
16-bit data paths and 32-bit
registers.

System memory comprises

256K bytes of parity RAM,
expandable to 512K bytes,
4K bytes of battery-backed
CMOS RAM, and 16K bytes

of boot/debugger ROM. One

or two floppy-disk drives
each manage 640K bytes
worth of your data.
Liaison software and the
Omninet interface provide

Photo |: The Siride 420 is the base model of Stride Micro's Series

400 microcomputer. Stride Micro was formerly known as Sage

Computers.

access to a file server. The
local-area network has a
1-million-bps transfer rate
and uses a twisted-pair
cable. Stride 420 can ac-
commodate four users, run
concurrent operating sys-
tems. and serve as a com-
munications hub through
Liaison.

Four serial RS-232C ports
with data rates spanning
300 to 38,400 bps and a

Xerox Demonstrates Al System Linked

to IBM PC Peripherals

X erox recently demon-
strated an interface
option for its 1108 Al
workstation that provides
connections for third-party

peripherals designed for use

with the standard IBM Per-
sonal Computer extension
card cage.

Pricing for the 1108 inter-
face was not available at
press time. A company
spokesperson did. however,
say that shipments will
begin in the first quarter of
1985.

At the press conference,

Xerox demonstrated two dif-

ferent ways in which the
1108 can be used with IBM
PC peripherals. The first
presentation showed how a
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low-cost color monitor can
be used with the 1108; the
other displayed an analog-

to-digital speech input

scheme running with the
1108.

The Xerox 1108 Al work-
station is a single-user
system. It has a large-format.

high-resolution display,

keyboard. mouse, and Inter-
LISP-D. A variety of memory.
processor, and disk-drive
configurations are offered.
It's marketed by Xerox
Special Information Systems,
Xerox Artificial Intelligence
Systems Business Unit, 250
North Halstead St., POB
7018, Pasadena, CA 91109,
(818) 351-2351.

Circle 603 on inquiry card.

Centronics-type parallel port
connect peripherals to the
420.

System software includes
the p-System, a screen-

oriented editor, filer, utilities,

multiuser BIOS, RAM disk,
and communications. Soft-
ware options such as
CP/M-86K. P-DOS, APL,
BASIC, FORTRAN., and LISP
are offered. A floating-point
processor is also optional.

The Stride 440 comes with
256K bytes of RAM, ex-
pandable to 2 megabytes.
One floppy-disk drive, a
10-megabyte Winchester,
and 10 RS-232C serial ports
are standard. It can handle
up to 16 users. A streaming-
tape backup and UNIX V
are optional.

Up to 22 users can be
linked to the Stride 460.
Some of its additional
features are a VME card
cage. space for up to 3
megabytes of RAM, 10 to
22 serial ports. and Win-
chester storage capacities
that range as high as 448
megabytes.

A Stride 420 with two disk
drives and 512K bytes of
RAM would cost $3900. The
top-of-the-line Stride 460
with one 640K-byte floppy
drive, a 40-megabyte Win-
chester, 2 megabytes of
RAM, and a streaming-tape
backup is $18,300. For fur-
ther information. contact
Stride Micro, 4905 Energy
Way. Reno, NV 89502, (702)
322-6868.

Circle 602 on inquiry card.

S-100 Board Features 80186

and Z80 Processors

he Duplex 816 is a

dual-processor, S-100
board from Tarbell Elec-
tronics. Standard hardware
includes an 8-MHz Z80H
microprocessor, an 8-MHz
Intel 80186 microprocessor,
a floppy-disk interface, the
4K-byte 2732A PROM with
monitor. two RS-232C serial
ports with full handshaking,
an interrupt handler, and
memory-management capa-
bilities for up to 16
megabytes.

The Intel 80186 features
16-bit registers and data
paths. The Z80H is the
8-MHz version of the Z80.

The disk interface can
accommodate up to four
8-inch drives and four

54-inch drives at once. The
system BIOS can read
CP/M-86 disks formatted on
the IBM Personal Computer.
The Duplex 816 has pro-
visions for an 8087 co-
processor. which is not yet
available in an 8-MHz
version.

A complete system can be
created with the Duplex 816
and a memory board. A
manual, BIOS and XIOS
drivers for CP/M-86 and
MP/M-86. and cables are in-
cluded in the package,
which sells for $1100. Con-
tact Tarbell Electronics, 950
Dovlen Place, Carson, CA
90746, (213) 538-4251.
Circle 604 on inquiry card.
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This is THE PASCAL COMPILER
You've Been Hearing About

“It’s almost certainly better
than IBM’s Pascal for the PC.. .
Recommended.”

Jerry Pournelle
Byte, May 1984

$49.95

*If you don’t have CP/M [for
your Apple], Turbo Pascal is
reason enough to buy it.”’

C H
ERSION 2.0 Softalk Apple, ;:1?; 1;81':

“If you have the slightest interest in Pascal . . . buy it.”
Bruce Webster, Softzlk FEM, March, 1984

And Now It’s Even Better
Than You’ve Heard!

¢ Windowing (IBM PC, XT, jr. or true compatibles)

® Color, Sound and Graphics Support (IBM PC, XT, jr. or true compatibles)
* Optional 8087 Support (available at an additional charge)

¢ Automatic Overlays

® A Full-Screen Editor that’s even better than ever

¢ Full Heap Management—via dispose procedure

¢ Full Support of Operaring System Facilities

* No licerse fees. You c=r sell the programs you write with Turbo Pascal without extra cost.
Yes. We st ll include Mirrccalc . . . the sample spreacsheet written with Tu-bo Pascal. You can study the

source codz to learn how a spreadsheet is written . . . it’s right on the disk.* Ard, if you're running Turbo
Pascal with the 8087 op-on, you’.l never have seen a spreadsheet calculate th:s fast before!
*Ezcept Commadore 64 CP/M.
Order Your Copy of TURBO PASCAL" VERSION 2.0 Today
For VISA and MasterCard orders call toll free: 1-800-255-8008
In California: 1-800-742-1133
(lines open 24 hrs, 7 days a w=ek) Dealer & Distributor Inquiries Welcome 408-438-8400
Choose One (please add $5.00 for ship- Check — MoneyOrder . My system is: & bit 16 bit ___
ping and handling for U.S. orders. Shipped  vISA Master Card ___ Operating System: CP/M 80 ___
1) Card #: _ ______ CP/M86__ MSDOS__ PCDOS
Turbo Pascal 2.0 $49.95 + $5.00  Exp. date: Computer:
Turbo Pas;;l O\sith 8087 support Disk Format: :bﬂ_f =a LU T
$89.95 + $5. Please be sure mode! nu & format are correct.
——Update (1.0to 2.0) Must be accom- .)) BonmnD Name:
panied by theoriginalmastzr 52095 ) INTERNATIONAL  Addresss
+ $5.00 Borland International City/State/Zip: o Wi A
___Update (1.0 to 808?)_ Must be 4511::153:}5 V%':“Y&?r:;f%oss Telaphode: 4
accompanied by the original master TEEE)S(: 172e§'.73 California residents add 6% sales tax. Outside U.S.A. add $15.00 (If
$69~95 + $5-00 outside of U.S.A. payment must be by bank draft payable in the U.S.

and in U.S. dollars.) Sorry, no C.0.D. or Purchase Orders. F15



WHAT'S NEW

Lap-sized Big.APL Is Multitasking, Multiuser
lap-sized computer run-
ning APL has been in-

troduced by the japanese

manufacturer Ampere Inc.
The Big APL is constructed
about the 8-MHz, 16-/32-bit

Card Lets PC Read/Write Apple Disks

6066008 00086000000000000000000000000 000000000 0000000000000000000

ertex Systems’ Apple-

Turnover permits direct
file transfers between Apple
and IBM Personal Computer
disks, eliminating serial-file
transfers and modems.

The AppleTurnover pack-
age contains a half-sized
printed-circuit board, disk-
drive attachment cable, sup-

42 BYTE » OCTOBER 1984

porting software, and a test
disk. The board can be in-
stalled in any IBM PC slot
between the regular con-
troller card and the PC's
disk drives. The test disk
assures proper installation
and operation.

The file-copying process
is straightforward. You insert

transmission/reception of
both voice and digital infor-
mation. Both ROM and RAM
file areas are user-definable,
and data in the file areas is
retained on power-off.

Expansion possibilities
begin with the Big.APLs
two-channel RS-232C serial
interface; one of the
channels serves as the built-
in modem port. A parallel
printer interface and three
slots for plug-in CMOS
RAM, ROM, and EPROM
cartridges are supplied. An
external bus offers room for
such optional equipment as
floppy- and hard-disk drives,
memory units, and Ethernet
interface.

Among the other options
available are up to 256K
bytes of RAM and an inte-
grated software package
with a full-screen function,
1/0 editor, word processor,
graphics, and data manager.

The Big.APL weighs 6
pounds and measures 11.8
by 11 by 2.9 inches. It's
powered by nicad batteries
or by an AC adapter. Power
is switched on and off by
opening or closing the case.
The main Big.APL unit costs
$1495. Each 64K-byte CMOS
RAM cartridge is $500, and
the I-megabyte microfloppy
disk is $500. Contact
Ampere Inc.. Asahi Building,
5-20, Nishi-Shinjuku
7-Chome, Shinjuku-Ku,
Tokyo, Japan; tel:
03-365-0825; Telex: 133101
AMPERE.

Circle 605 on inquiry card.

HD68000 microprocessor
and is said to possess all
the functions, expandability.
and flexibility of a desktop
microcomputer.

Its basic hardware is 64K
bytes of battery-backed
CMOS RAM, 128K bytes of
system ROM, a full-sized
keyboard with program-
mable function and com-
mand keys, a 16-line by
80-column LCD screen, a
real-time clock/calendar, and
a built-in, 300K-byte micro-
cassette storage unit.

Big. APL runs an adapta-
tion of the APL.68000 Inter-
preter, known as APL.63000.
under the control of the
Big.DOS operating system.
APL.63000 is a full imple-
mentation of IBM APL.SV
that's been enhanced with a
component file system,
alpha report formatting, text
handling, and full-screen
editing capabilities.

A multitasking, multiuser
operating system, Big.DOS
lets you execute two tasks
concurrently. It provides
multiwindow control and
supports multiple character
sets for APL and applica-
tions programming. Simulta-
neous program execution
and interaction with an
external network can be
achieved with Big.DOS.

The LCD screen uses a bit
map with a 480- by 128-dot
resolution and two frame
memories. The microcassette
tape recorder can be used
for storing data and as a
call recorder for automatic

0800660000008 0000¢060000000080000000800000800s0000ssc0stssstsre

an AppleDOS 3.3 or Apple 128K-byte IBM PC or PC XT
CP/M disk into the IBM, with two disk drives and
follow AppleTurnover's MS-DOS. Most hard-disk
menu instructions, and copy  drives are supported. It sells
individual or complete disks  for $279.50. Contact Vertex
of Apple or IBM files. Blank  Systems, Suite 3. 6022 West
disks can be formatted Pico Blvd., Los Angeles, CA
within the IBM for use 90035, (213) 938-0857.
on the Apple. Circle 606 on inquiry card.
Appledurnover requires a (continued)



NEW PRODUCT NEWS
FROM TELETEK

Systemaster Il. Responding to SBC 86/87. As the name indi- Teletek Z-150 MB. Teletek is
market demand for speed and in- cates, Teletek’s new 16-bit slave the first to offer a RAM expansion
creased versatility, Teletek is proud board has an Intel 8086 CPU with board designed specifically for the
to announce the availability of the an 8087 math co-processor op- Z-150/Z-160 from Zenith. The
next generation in 8-bit technology tion. This new board will provide Teletek Z-150 MB is expandable
— the new Systemaster 1! The either 128K or 512K of parity from 64K to 384K. Bring your
Systemaster Il will offer two CPU checked RAM. Two serial ports Z-150 up to its full potential by
options, either a Z80B running are provided with individually adding 320K of parity checked

at 6 MHz or a Z80H running at programmable baud rates. One RAM (or your IBM PC, Columbia,
8 MHz, 128K of parity checked Centronics-compatible parallel Compaq, Corona, Eagle, or Seequa
RAM, two RS232 serial ports with port is provided. When teamed up | to their full potential). The Teletek
on-board drivers (no paddle with Systemaster Il under TurboDOS Z-150 MB optionally provides
boards required), two parallel 1.3, this 5MHz or 8MHz multi- a game port for use when your
ports, or optional SCSI or IEEE-488 user, multi-processing, combina- portable goes home or a clock/
port. The WD floppy disk control- tion cannot be beat in speed or calendar with battery backup!

ler will simultaneously handle feature flexibility! Evaluate the Systemaster II, SBC
8" and 54" drives. A Zilog Z-80 86/87 or Teletek Z-150 MB for
DMA controller will provide in- 30 days under Teletek’s Eval-
stant communications over the bus uation Program. A
between master money-back guarantee

and slave. Add
to the DMA QT

capability a true ELETEKI).’!IMES @, (A
dedicated inter- \'\; '
rupt controller NEW’ SBc 86/87’ p {}_. .

is provided if not com-
pletely satisfied! All
Teletek products carry
a 3-year warranty.
(Specifications subject to

for both on- change without
board and STE M = notice.
bus fl;‘nctions R H

and the re- 128K, __128K, 6/'8MH; y

sult is un-

precedented AND Z -150 MB

performance. ]

Systemaster |l will run under

CP/M 3.0 or TurboDOS 1.3, and In Europe:

fully utilize the bank sw1tch|ng Kode L mited

features of these operating systems. Station Road

Calne, Wiltshire
SN11 OJR England

tel: 0249-813771
telex: 449335

. In Canada:
4600 Pell Drive MAE Microsystems ’
Sacramento, CA 95838 8255 Mountain Sights, Ste. 1508
(916) 920-4600 Montreal, Quebec
Telex #4991834 H4P1W1 Canada

Answer back — Teletek tel: 514-341-1210
Circle 353 on inquiry card, 4 3 ’
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Yes,
I'm interested N
in information

regarding:

O Systemaster Il
[J SBC 86/87 (1 Z-150 MB

O Evaluation Program

O Teletek’s S-100 Board Line

Name
Company
Address
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WHAT'S NEW

Multiprocessor Mega PC Supports up to Eight Users
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orona Data Systems
Mega PC multipro-
cessor, multiuser microcom-
puter gives your office
shared integrated system
processing and stand-alone
IBM PC XT-compatible pro-
cessing. The power supply.
mass-storage units, and
peripheral connections for
up to eight workstations are
centralized in the Mega PC,
and‘two or more Mega PCs
can be networked together
using commercial PC-com-
patible network schemes,
The main unit of the Mega
PC contains a file-server
board with 256K bytes of
RAM and an 8088 micropro-
cessor that oversees all
housekeeping chores. Eight
of its 11 bus expansion slots
can be used for APCs (appli-
cations processor cards),
which are required for every
workstation. Empty slots can
be occupied by any IBM PC
peripheral card. An APC
~board contains a serial port
and a dedicated 8-MHz
8088-2 microprocessor and

256K bytes of user RAM,

A workstation consists of a
monitor and an 83-key key-
board. The 14-inch green-
phosphor display has a 640-
by 400-pixel resolution.
Coaxial cables are used to
connect users with the cen-
tral file server.

The Mega PC has two

Chess Computer Has 10 Levels of Play
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C onchess, a chess-playing
computer, offers chal-
lengers five levels of play,
five levels of practice play,
and two levels of game
analysis. At tournament level
4, Conchess has an esti-
mated British Chess Federa-
tion performance rating
estimated between 140 and
155, Its automatic sensory
recognition lets you move
pieces in a normal manner;
a keyboard is not required.
You can replay completed
games from its memory or
reenter a game at any
chosen position. It does not
permit illegal moves, but it
will suggest the best move if
you're stuck. For novices,
Conchess will show all legal
moves for each piece, im-
pose time limits, referee a
game between two players,

44 BYTE * OCTOBER 1984

and play against itself. It
even lets you take back a
move.

The average response time
at the practice level ranges

oo oo oo

modes of operation: stand-
alone IBM Personal
Computer-compatible pro-
cessing and shared
resources. Different users
can operate under either
mode concurrently, with
each user being assured of
password and read/write
protection and the ability to

from 5 seconds to 30
minutes. At the tournament
level, response time

averages between 5 seconds

and 3 minutes 45 seconds.

IR P R Y Y L R XY

access system resources.

System resources also
incorporate a hard-disk con-
troller with a real-time
clock/calendar, a 10~ 20- or
40-megabyte Winchester
hard-disk drive, a 16K-byte
ROM BIOS that boots the
hard disk, and single serial
and Centronics-type parallel
ports.

Bundled software includes
MS-DOS, GW BASIC, and a
productivity package. A sec-
ond 10- 20- or 40-megabyte
Winchester drive, a 10-mega-
byte removable-cartridge
Winchester drive, and a
43-megabyte streaming-tape
backup are optional.

A two-user Mega PC with
256K bytes of RAM and a
10-megabyte hard-disk drive
sells for $7805. Additional
workstations are $1495, in-
cluding an APC card. For
more information, contact
Corona Data Systems Inc.,
275 East Hillcrest Dr.,, Thou-
sand Oaks, CA 91360. (805)
495-5800.

Circle 607 on Inquiry card.

Conchess uses the 6502A
chip. backed by 24K bytes
of ROM and 4K bytes of
RAM. Both the hardware
and software are packaged
in a plug-in cartridge. Two
cartridge spaces for new
programs and an additional
port for future peripherals
are standard.

The Conchess playing
board is rosewood and
mahogany marquetry, silver
and black, or silver and
copper. It costs from £179
to £279, depending on
model. Contact Contem-
porary Chess Computers,
2-3 Noble Corner, Great
West Rd., Hounslow, Middle-
sex TWS OPA, England; tel:
01-5771700; Telex: 932905
LARCHG.

Circle 608 on inquiry card.
{continued on page 473)

Circle 360 on inquiry card. —»



BUYING A PASSWORD MODEM
\VE YOU UP TO $250.

AND THAT AIN'T HAYES!

You can bank on it. Your outlay will be less than This means that Password™ doesn’t tie you
if you settle for our major competitor, but not down, and its price won't hold you up. It features
your output! A Password'™ modem sends and auto-dial, auto-answer, and even knows when
receives up to 120 characters per second. Pro- to disconnect. If you're cost conscious,
vides both 1200 and 300 baud capacity. Offers but refuse to sacrifice high-speed
total interchangeability that lets you transmit ¢ capability and performance, hook up

with the right modem—Password "

information from any make microcomputer
The smart decision.

to any other make. And your investment
is protected by a 2-year warranty.

Unlike our major competitor, Password "
delivers operating simplicity, plus the
convenience of uncommon portability.
Thanks to lighter weight, it goes almost
anywhere. And because of the ingenuity
of Velcro™ strips, it attaches wherever
you need it, from the side of a desk to
the side of a computer!

by U.S. Robotics, Inc.

s

1123 W. Washington
Chicago, IL 60607
Phone: (312) 733-0497
Outside lllinois:
1-800-DIAL USR

5 A PASSWORD"

‘Based on suggested retail price
comparisons of U.S. Robolics, Inc.

and Hayes Microcomputer Products, inc.




Introducing the new
United they stand.

Programs in IBM’s Assistant

Series are like actors in a play. Alone,
each gives an outstanding performance.
Together, they've been directed to act well as
a troupe. (In the software world, this interaction
is called “integration.”)

Just as actors can easily perform

on different stages, these programs can easily
work on different IBM personal computers —
from PCjr to larger systems like PC/XT.

How integrated software works.

Wiant to get your facts and figures in order? Start with

IBM Filing Assistant. Then, to print the facts in tabular form,

add IBM Reporting Assistant. To write about what you've

been working on (and make sure the spelling’s accurate), use

IBM Writing Assistant — the word processing program. Want to

put a chart in the middle of your text? Use IBM Graphing Assistant.
It takes data directly from IBM Filing Assistant to turn numbers
into pictures. When it’s time to think ahead with scnedules and
forecasts — get IBM Planning Assistant,* the spreadsheet program.
The finishing touch? IBM Assistant Solutions. They

Little Tramp character licensed by Bubbles Inc., s.a.

* Available early next year,
**Prices apply at IBM Product Centers
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IBM Assistant Series.
Divided they stand.

make using IBM Filing Assistant
even easier. Jo help you with record
keeping, several predefined, often-used
forms are included in each

Solutions package.

Learn one, learn them all.

IBM’s Assistant Series works hard for you.
But the programs aren’t hard to work. Many
of the menus, commands and function keys are the
same. So once you've learned one program, you're well on
your way to mastering the rest.
They’re not hard to buy, either. Pick what
you want when you want. Each program is less than $150 **

There’s a demo in store.

We’ve shown you how affordable the new IBM Assistant Series is.
But we can’t show you how easy. Your dealer can. Simply ask for a
demonstration. For the authorized IBM Personal Computer dealer
or IBM Product Center near you, call 800-447-4700.

In Alaska or Hawaii, 800-447-0890. ===

Personal Computer Software

Circle 168 on inquiry card. OCTOBER 1984 « BYTE
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Conducted by Steve Ciarcia
DIBOL

9980000000000 00 00000000000ttt

Dear Steve,

At one time | thought | saw an ad in
BYTE that said programs written in DIBOL
could be run on an IBM PC. PC-DOS would
be preferable. If not, any operating system
that runs DIBOL and works on the PC
would be helpful. Can you help me?

STEVE GENTRY
Richland, IN

A survey of listings in several current
system-software publications reveals no
mention of the DIBOL language being
available on the IBM PC. The only ref-
erence to it was for commercial applica-
tions using the DEC PDP-II or DEC
VAX-11. | would suggest writing or call-
ing Digital Equipment Corp., 129G Parker
St., Maynard, MA 01754, (617) 897-5111
and asking for more information.—Steve

THE SPINWRITER AND
WORDSTAR

9800000000000 0000000 0000000000000t

Dear Steve,

For the past two years, | have been try-
ing to learn how to run proportional-
spaced thimbles on my NEC 5510 Spin-
writer.

So far, no one has been able to help in
any specific terms. I did get a lot of general
advice, such as, it should be really easy
with the right software, etc.

| have WordStar version 2.10 and
wonder if you could provide some instruc-
tions to make proportional spacing and
the extra characters {over the standard 98)
work with my Spinwriter.

GABRIEL BERCZI
Pacific Palisades, CA

Printing the special characters on your
Spinwriter requires programming two of
the USER printer functions to send the
ASCII SO (shift out) and Sl (shift in) codes.
This switches the printer back and forth
between standard and special characters.
The SO character, which is ASCII 14,
selects the special character mode, and
the SI character (ASCII 15) returns to
standard type. The USER codes recom-
mended are "PQ for SO and “PW for SI.
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Programming these functions can be
done by running the installation program.

I can talk only in general terms about
setting up WordStar for proportional
spacing since I have never tried it. | have,
however, tried the following procedure
on an IDS Prism printer. | assume you are
talking not only about proportional spac-
ing but also margin justification under
control of the printer.

The key is to prevent WordStar from
formatting lines and sending a carriage
return at the end of every line. This allows
the printer to do its own formatting
within each paragraph. The other re-
quirement is to get the program to send
a carriage return and linefeed at the end
of each paragraph. These can both be ac-
complished with the aid of the installation
program, and it seems best to set up a
copy of WordStar especially for this
purpose.

After you are set up to install a new
copy, start the installation program, go
to the WordStar features menu, and set
the justification default to OFF. Of course,
you can also set any other options you
want at this time. Next, go to the custom
printer installation menu to set up Word-
Star to allow the printer to control
formatting.

There may be two ways to do this: one
where the printer decides how many
characters to put on a line, and another
where the printer just distributes the
given line of characters uniformly. To
operate in the first mode, go to the
carriage-return function in the printer-
installation menu and replace the codes
there with a 20 hexadecimal (the code
for a space). This will prevent WordStar
from sending carriage returns at the end
of lines. Next, set one of the USER func-
tions to send a carriage return/linefeed
pair (OD.0OA hexadecimal). You will use
this to mark the end of paragraphs.

To operate in the second mode, if it is
available, find the code that the printer
wants to see at the ends of lines in place
of a carriage return. On the Prism, it is
“Z (IA hexadecimal). You will probably
also need the OD,0A hexadecimal USER
function as in the first mode also. For
both modes, it is necessary to set the

margins on the printer and to set Word-
Star to print in the first column on the
page.

The advantage of the second mode, by
the way, is that it allows WordStar to con-
trol page lengths and numbers and show
the correct page breaks on the screen.

This isn’t a complete story, especially
since it doesn’t refer directly to your
printer, but | hope it's enough to get you
started in the right direction. Don’t be
afraid to play around with the installation
procedure. You can't really hurt anything,
as any function you don't like can be
changed by running the installation pro-
cedure over on the same copy of the pro-
gram.—Steve

IMSAI INFORMATION
Dear Steve,

in the December 1983 Ask BYTE, Gisle
Hannemyr inquired about IMSAI manuals.
You responded with information about
Fischer-Freitas. | thought you should know
that Fischer-Freitas is out of business. |
bought $1400 worth of hardware from the
company for my IMSAI 8080. What | re-
ceived were wrong parts or damaged
parts. | wrote a complaint but received no
answer. | called, but the phone was discon-
nected. | finally received a letter stating
that Computer Performance (2479 In-
dustrial Parkway West, Unit F Hayward, CA
94545, (415) 887-2381) has contracted the
repair and warranty work from IMSAI and
Fischer-Freitas. | wrote to Computer Per-
formance about the wrong parts, but [
again got no answer. Evidently, this is an
example of the kind of service that we can
expect.

And now a question: How do I get up-
dates to CP/M? | wrote to Digital Research
about CP/M patches. While the company
was helpful with my other questions, it
wasn't able to answer this one.

GEORGE L. MORGAN
Cedar Park, TX

Thank you for your information about
Fischer-Freitas and Computer Perfor-
mance. I will have to store that away for
future reference.

(continued)



If you're looking for
a quality monitor, look for this symbol.

HX-12. A high resolution
monitor at a medium
resolution price.

HX-12 is a high resolution RGB color
monitor that’s colorful enough for all your
graphics needs and sharp enough for
word processing.

With its own cable that plugs directly into
the IBM PC, the HX-12 delivers a rainbow
of 16 colors on a non-glare screen. All that
includes clean whites without red bleed.
In fact, all the colors are clean and crisp
thanks to the HX-12’s .31mm dot pich and
690 x 240 (nen-interiaced) resolution.

Shop around. Nothing eise compares o
the HX-12 priced at just $695.

IBM® PC are registered trademarks of
International Business Machines Corporation.

©Copyright 1984 Princeton Graphic Systems.
All rights reserved.

The SR-12 delivers even
better resolution color for
a better-than-ever price.

Atfirst glance, the SR-12 might appear
similar to the HX-12 with a non-glare
screen and .31mm dot pitch supporting
690 horizontal resolution. But take a closer
look. SR-12’s scan frequency is 31.5 KHz,
allowing the SR-12 to support 46G vertical
resolution in non-interlaced mode. That
means a high-quality, flickerless image
with text that's up to monochrome
standards. What'’s more, you get all

that quality for $799.

For full compatibility with all IBM software,
get the Princeton Scan Doubler. Priced
at $249, it allows youto run the SR-12 from
astandard IBM or IBM equivalent color
cardinthe IBMPC.

You can't beat the SR-12 for resolution or
price.

PRINCETON

An Inteligent Systerns Company

Circle 286 on inquiry card.

MAX-12. You won't find a

better monochrome monitor

for a better price.

PGS combines easy-on-the-eyes amber
phasphor and exceptional 800 x 350
resolution to give you the MAX-12,the best
monochrome monitor for your money.

Check the non-glare screen. Dynamic
focusing circuitry keeps the image sharp,
notonly in the center, but around the
edges and in the corners. Then check
the price. At$249 the MAX-12is less
expensive than the leading green-on-
black competitor. And there’s more. The
MAX-12 works with the IBM PC and other
IBM compatibles. ‘

For clarity, performance and price, your
choice is clear. Make it the new MAX-12.

Princeton Graphic Systems

170 Wall Street, Princeton, N.J. 08540
(609) 683-1660/(800) 221-1490 EXT. 31
Telex: 821402 PGS PRIN
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Circle 24 on inquiry card.

ASK BYTE

HARDWARE

PC w/256K 2 DS/DD Disk Drives .. .. .$ Call
PC w/256K 1-360K Drive

1-10MB Hard Disk .$ Call
COMPAQ
w/256K 2 DS/DD Disk Drives $ Call
HAYES
Smartmodem 300 . $ 209
Smartmodem 1200 $ 489
Smartmodem 12008 w/Smartcom Il . _$ 419
Smartmodem-to-IBM 6 ft. Cable $ 25
Smartcom |l A $ 99
TAC
Irma (Emulates 3278 Terminal) .. Call
frma Line (For Remote Emulation) ...$ Call
CONTROL DATA
Full Size 320K DS/DD .. ... ... .. $ 209
Half-Height 320K DS/DD w/Bracket . $ 179
DAVONG
10 MB to 41 MB Hard Disk Int./Ext. .. .$ Cal
IOMEGA
Bernoulli Box (10 or 20MB) % Call
TALLGRASS

12—70 MB Hard Disk w/Tape Backup. .$ Call
TEAC

Half-Height 320K DS/DD w/Bracket . .
Half-Height 640K DS/DD w/Bracket . .
MAYNARD ELECTRONICS

10MB Hard Disk WS-1 (XT Lookalike). . $ 949
10MB Hard Disk WS-2 (XT Lookalike). . $1149

$ 179
.$ 265

MAYNARD ELECTRONICS
Modular Memory Brd. w/64K to 576K .$ 219
Modular Multifunction Board . . & B

AST RESEARCH

(Al AST boards include SuperDrive, SuperSpool
and 1 year warranty)

SixPack Plus w/64K to 384K $ 269
MegaPlus || w/64K to 512K .$ 269
Memory Board Il w/64K to 384K . . . .. $ 239

OPlusll ... ... $ 139
MegaPack w/128K or wi256K $ Call
Parallel, Serial, Game Options . . $ 35
ORCHID TECHNOLOGY

Blossom w/64K to 384K . $ 249
TECMAR

Captain w/64K to 384K w/Software .. .$ 269

EXPANSION BOARDS CONT.

QUADRAM

Quadboard w/64K to 384K $ 269
C. iTOH

Starwriter Letter Quality 40 cps ... . .. $1195
Printmaster Letter Quality 55 cps ... .$ Call

Cut Sheet Feeder (Feeds 200 sheets). .$ 445

EPSON
(Al Printers include GRAPHTRAX-Plus)

RX-80 (120 cps, 80 cols) . .. ... .. $ Call
RX-80 F/T (120 cps, 80 cols) $ Call
RX-100 F/T (100 cps, 132 cols) $ Call
FX-80 F/T (160 cps, 80 cols) . ... ... & Call
FX-100 F/T (160 cps, 132 cols) . ..$ Cal
Epson-IBM Cable . ... ...... % 30
HEWLETT PACKARD

HP—7470A Two Pen Plotter .. .. ... .. $ Call
HP—7475 Six Pen Plotter . . . . . $ Call
HP-1BM Cable (works w/Lotus 1-2-3)..$ 50
NEC

NEC 3550 Letter Quality 35 cps. $1699

NEC 2050 Letter Quality 18 cps. ... .. $ 895
Bi-Directional Tractor . . . . $ 235
Cut Sheet Feeder (Feeds 200 Sheets) $ 445
NEC-IBM Cable R $ 30
OKIDATA

Microline 83A (120 cps, 132 cols) . Best Price
Microline 92 (160 cps, 80 cols) . . . Best Price
Microline 93 (160 cps, 132 cals) . . Best Price
Microline 84 (200 cps, 132 cols) . . Best Price
Plugn Play ... ... N Best Price

Okidata-1BM Cable $ 30
SILVER-REED
EXP 550 (20 cps, 132 cols) . . . ..

.$ 596

Graphics Card .. $ 359

HERCULES
Color Card . .. .. $ 179

PC COMPONENTS  Bi-Graphix | ... .$ Call
PARADISE SYSTEMS Multidisplay . . . .$ 339
PC+ PRODUCTS Colorplus . . . ... $ 419
STB Graphix Plus .. .$ 389
QUADRAM Quadcolor | ... .$ 199
TECMAR Graphics Master $ 499
AMDEK
Video 300 Green Screen $ 140
Video 300A Amber Screen ... ... . $ Call
Video 310A IBM Monochrome in

Amber . $ 170
PRINCETON GRAPHICS
HX-12 RGB Hi Resolution Cotor $ 499
Max-12 1BM Monochrome in Amber . .$ Call
SR-12 Hi Resolution Color . ... . .. $ Call

Simply reter to this reference number—B11 with your order
and receive $10.00 credit toward your next purchase.”
*Minimum order $100.00. Limit one credit per custome

It looks like you took the right approach
when you wrote to Digital Research. |
would try again, but this time write to the
newsletter staff at Digital Research News,
POB 579, Pacific Grove, CA 93950, (408)
649-3896.

Microsystems magazine also covers
most of the new happenings in the CP/M
world. The July/August 1982 issue has an
article called "CP/M V2.2 Patches.” It is
a reprint of a Digital Research article
describing CP/M patches | through 9.
Write to Microsystems, One Park Ave.,
New York, NY 10016, (212) 725-6856.
—Steve

NORTH STAR CP/M
Dear Steve,

! have an S-100-based homebrew micro-
computer system that uses a North Star
single-sided double-density disk drive. |
have been using the North Star DOS and
now want to switch to CP/M. 1 would like
to know of sources of CP/M for the North
Star and how to customize the operating
system for my computer system’s 1/O. My
system uses an S-100 Z80 processor card.

Also, could you please describe the dif-
ferences between CP/M 2.2 and CP/M 3.0.

Thank you.

GEORGE C. Lysy
Palm Harbor, FL

Microsystems magazine publishes a
great deal of material on the North Star
systems. In the May 1983 issue,
“S.A.LL.ing Without a Lifeboat,” written
by Steve Leibson, discusses a version of
CP/M 2.2 for the North Star being sold
by SA.LL. Software. The price is S165.
Write to S.A.LL. Software, 86 West
University Ave. Suite 14, Mesa, AZ
85201.

CP/M 3.0 has many features that CP/M
2.2 was lacking. | will not go into the
details of these features, but the follow-
ing list should give you an idea of some
of the new features provided. time and
date stamp. multisector disk 1/0, device
redirection vectors, banked memory ac-
cess, and disk media change signals.
—Steve

ISAM FACILITY
Dear Steve,

| wish the popular operating systems like
CP/M, MS-DOS, and UNIX had an ISAM
(indexed sequential-access method) facili-
ty. Compared to the operating systems on
minicomputers, the operating systems on
micros are abominations. Don’t you think



ASK BYTE

it's time for the microcomputer industry

to move forward a step by providing an

indexed or symbolic key-access capabili-
ty for keyed files?

LAMONT PHEMISTER

Mt. Vernon, IL

You're right about microcomputers not
having the greatest operating systems in
the world, but unless someone writes
better ones, we'll be stuck with what we
have.

Several companies sell programs that
add such features as you've described.
For instance, SofTech Microsystems Inc.
(16885 West Bernardo Dr., San Diego, CA
92127, (619) 451-1230) sells KSAM for the
Apple lle. This is a keyed-sequential-
access-method utility that operates
under the p-System operating system.
For other companies, check the ads in
BYTE or try a software directory.—Steve

MEMORYWRITER
Dear Steve,

| am having a problem with my Xerox
615 Memorywriter. | bought it with an in-
formal understanding that | would be able
to use it as a letter-quality printer for a
microcomputer. | am now having difficul-
ty getting this accomplished.

| have written Xerox to ask about the
feasibility of having an RS-232C port put
in my typewriter. | was told that this could
be accomplished only by upgrading my
615 Memorywriter to a 620 Memorywriter
at a cost of more than $900. | have located
several companies that can change 1BM
electronic typewriters into printers for
micros for less than $500. | would ap-
preciate any help you can give me. | am
not prepared to spend $900 to upgrade
my typewriter into a typewriter with a
preview screen and additional memory. |
am prepared to spend $500 to convert my
typewriter into a machine that could func-
tion as my printer.

JoHN C. TOTH
Jackson, MS

Spending $900 is a high price to pay
if the only benefit is that the machine can
now be used as a printer for your com-
puter. At those prices, it would be bet-
ter to purchase a dedicated printer for
the computer and leave the typewriter
as it stands. Daisy-wheel printers with
rates of 10 to 15 characters per second
are now selling for less than $500. Ads
can be found in the advertising pages of
BYTE.

(continued)
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- No Credit Card Surcharge

» Special Corporate Accounts Division
e Company P.0. Accepted

* Training

¢ Equipment Maintenance

0 AT e Next Day Shipping
MICROSTUF
Crosstalk XVI (for Hayes
MAYNARD ELECTRONICS STRTTOIE &g SHIREL
Standard Disk Controller ... .. .8 115 MORGAN COMPUTING
with Parallel Port ... . ... . ... $ 165 Trace 86 (Assembly Language Debug) $ 99
with Serial Port. ... . ... ... .. .. $ 175 Ted (Program Editor) ... ... ... .. .. 79

Sandstar Modular Disk Controller ... .$ 209
All Sandstar Modular Options Avail. ..$ Call

SOFTWARE

ASHTON TATE
dBasell ....... ... .. oo L R $ 285
dBaselll. ... ................ ... 8% cal
Framework . . .................. .. $ Call
FOX & GELLER
Quickcode Ihor Il . ....$ 169

dGraph (Requires Graphlcs Card) .. 8 Call
dUtil (Utilities For dBase It or lIl} . . .. . $ Call

FUNK—Sideways . . ... ... U -
HAYES—Smartcom I} .. ...$ 99
IMSI—4 Point Graphics (Rated #1) .8 119
(inhance Lotus Graphics)

INDIVIDUAL SOFTWARE
Tutorial Set (1BM PC/XT and DOS). .8 79
Typing Instructor ... ... ..........8 39
INFOCOM—Zork [ 11, 1 ... ... $ 29
All games available .......... .. .§ Cal
INFORMATION UNLIMITED SOFTWARE
EasyWriter Il System .. .. ... ... ... $ 195
Accounts Receivable ... ... ... . ... $ 299
Accounts Payable. . .. ... ... ... . .. $ 299
General Ledger .. ... ...... .....$ 299
Payroll ... . ... ..............%369
LATTICE
C-Compiler . . Lo Tia e 0t $ 299
C-Food Smorgasboard 8110
LIFETREE
Volkswriter Deluxe w/TextMerge ... .. $ 169
LOTUS DEVELOPMENT
Lotus 1-2-3 (Version 1A) ... ... . . .$ Cal
Symphony ... ... .. . ... .. .. ..$ Cal
Symphony Upgrade .. ....... .. ...$ Call
MICRO DATA BASE SYSTEMS
Knowledgeman .................. $ 299
MICROPRO
Wordstar w/Tutorial on Disk . ... ... . § 229
ProPack (Wordstar/MaitMerge/

CorrectStar/Starindex) . ..... ....$ 329
ProfessionalPlus (ProPack plus

TelMerge Electronic Mail System

Mailing List Management and

Business Letters) .. .............$ Cal
MICRORIM
R.base4000 .. .. ... ... ... .. ..§299
Clout .. .. .. .. 8139
Extended Report Writer ... .S Call
MICROSOFT
C-Compiler. . ... ............. .. $ 349
Flight Simulator ... ... ... ... ... ... $ 35
Multiplan (New Version). ... . .. .8 149
Project (Project Manager) ... ......$ 180
Chart .. .. ... ... ... ... ... .. $ 180
Word ... .. .. a8 R D) 239
Word w/Mouse. . . .......... ... $ 299

Mouse w/Software . o0 8139

Professional Basic (170K Work Space
w/8087 Support) . . $ 259

MULTIMATE INTERNATIONAL

Multimate .. ... ... ... ... .. $ 269
PETER NORTON

Norton Utilities . .. .. ... . {155
ROSESOFT

Prokey (Newest Version) . o 95
SATELLITE SOFTWARE INTERNATIONAL
Word Perfect (includes Speller) . ... . $ 269
SOFTWARE PRODUCTS

Open Access . ..... oo 8 299
SOFTWARE PUBLISHING

PFS/Access .. ... ...... . $ 65
BRS/FiIR m . it [ 8. e Meaat® . ¥ s $ 89
PES/Graph ... ... . .............. % 89
PES/Report .. .. ... . .. ... .. $ 79
EESNRE $ 79

WANG PUBLICATION
Random House Proof Reader (50K) ..$§ 45

WORDTECH SYSTEMS
dB/Compiler (True dBase |l
Compiler) ... .. . ‘ $ 450

OUR POLICY

e We accept VISA, MasterCard, Money
Orders, Certitied Checks, Cashlers Checks,
Personal Checks, Wired Funds e We do not
charge your card until we ship ¢ No sur-
charge added on VISA and MasterCard e
Allow one week for personal and company
checks to clear ¢ COD maximum $500 Cash
or Certitied check on dellvery e Please use
locat phone number for order status Inqulries
o Prices subject to change without notice
Returns may be subject to restocking fee.
SHIPPING (U.S.). For monitors, and hard
disk drives add 2% to all orders. Blue labe!
and Next Day Air available. For alt other
jtems add $4. Most orders shipped next day.

When you need competitive prices,
prompt service and complete sup-
port, call us. Circle 25 on inquiry card.

r

APPLIED COMPUTER
PRODUCTS INC.

1916 Welsh Road #6, Philadeiphia, PA 19115
215-934-6990  Teiex 756876 UD

*|8M is a registered trademark of
International Business Machines.
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A new product for transforming elec-
tronic typewriters into computer printers
is being advertised by Cord Ltd. The
product, SuperCord I, is an update of
the original SuperCord. The claim is that
the SuperCord Il can transform type-
writers such as Adler, Brother, Royal,
Smith-Corona, Silver Reed, etc. into com-
puter printers. Maybe the etc. includes
the Xerox machines. The address is Cord
Ltd., 2815 Junipero Ave., Bldg. 102, Signal
Hill, CA 90806. The price of the Super-
Cord Il ranges from $295 to $365, de-
pending on the model selected.—Steve

MICRO DECISION
Dear Steve,
| have not seen any reviews and/or let-
ters to the editor on the quality/ease of
use of the Morrow Micro Decision. Have
I missed something? Would you ask users
to write in? It seems a shame that the unit
isn't covered, since it seems to be a true
bargain.
Thank you.
HOWARD BURNS
Diamond Bar, CA

The Micro Decision system looks like
a fine CP/M machine from the articles
that I have read. The terminal is an ADM
20 made by Lear Siegler, and the key-
board is detached. In the rear of the
machine are two RS-232C serial ports
and a card-edge connector for the addi-
tion of outboard disk drives. Inside the
main box are a switching power supply
and a single-board computer driven by
a Z80. The CP/M BIOS is claimed to be
well written and gives meaningful disk
error messages. The BIOS also supports
a virtual-disk drive that can be used to
overcome some of the disadvantages of
a standard CP/M system when changing
disks.

Reviews of the Micro Decision can be
found in the October 1983 BYTE and the
February 1983 issue of Microsystems. A
review of Morrow’s Decision I can be
found in the April 1983 Micro-
systems.—Steve

UPDATING WORDSTAR
Dear Steve,

Neil G. Wallace's "Full Use of the Epson
MX-80 Under Wordstar”' (May 1983, page
203) was about the IBM PC and Epson
MX-80. | have a Zenith Z-89 64K-byte com-
puter running CP/M and a Star Micronics
Gemini-10 printer. | would like to update
my version of WordStar. which is version
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2.25. 1 need a step-by-step guide, such as
this article. | understand that the Gemini
is a clone of the Epson. Where could | go
to get this information?
DaviD L. OWSLEY
Birmingham, AL

The procedure for modifying your
CP/M version of WordStar is the same as
for the IBM PC version. Since you are
working with CP/M, however, the debug-
ger is DDT instead of Debug. WordStar
is loaded from your experimental disk by
entering the command DDT WS.CMD.
The detailed procedure is too long to put
in a letter, but I will give you the dif-
ferences from the procedure shown in
the May 1983 article.

First, the addresses you will see when
you enter the data will look different than
those given in BYTE because they won't
be in the 8088 segment:offset format.
Where the addresses displayed by the
1BM PC look like 04B5:0793, you should
see just 0793. Second, the addresses
used are a little different. You should look
in your WordStar installation manual in
the "Printer Patch Area” section to check
this, but the information | have shows
that the "RIBBON" section, which is the
first ("PY ) place where code is entered,
starts at 06DD hexadecimal. Remember
that DDT loads the program at an offset
of 100 hexadecimal, so you will have to
start entering at 07DD hexadecimal, or
004A hexadecimal higher than the offset
addresses given for the IBM PC version.
This delta should hold for all addresses
given. Check the instructions on using
DDT in your CP/M manual for details on
writing the revised program back onto
your disk.

The Gemini-10 is supposed to be Ep-
son compatible, and it is in most respects.
The codes given in the BYTE article
should work, but when in doubt, go to
the manual—the printer manual in this
case. Once you get into it, you may find
that you can add other printer features
to the program.—Steve

FAST FOURIER
Dear Steve,

Would you publish a fast Fourier trans-
form routine for a 6809/68000 or Z80? In
case you can't, please tell me who could
supply me with this program. | would like
to do some applications on random noise
and spectral analysis.

GEZA HOLZHAKER
Meérida, Venezuela
{continued)

oland DG
manufactures a complete
line of high quality

monitors, each designed to suit
specific uses and applications,
from composite monochrome
and color monitors to
monochrome TTL-signal
monitors (ideally suited for use
with the IBM PC).

M ODE L
CB141

Composite
Color
Monitor

M ODEL
MBI121G

Monochrome
Composite
Monitor
favailable in
Amber or Green)

M ODEL
MB122 A

[ SURENEREEE
Monochrome
TTL-Signal
Monitor

favailable in
Amber or Green)

Circle 314 on inquiry card.




R
What Busmess
Can Afford To Use

Fuzzy Information?

@ M O D E L
l n this age of information CCl4l
processing, perhaps the

most 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 be-
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 easy
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 ' he most
personal computer and to please important
any computer's person. From { ’?fo" mation
high resolution RGB and Com- processing occurs

posite Color monitors to Mono- between your
chrome Composite or TTL signal | 'monitor and your
(IBM-PC) in either eyes.

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

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

2etil
4(@*-1-

IBM is a trademark X .\ !\l ’!,“ 7’!_

of International
Business Machines

here’s a
Roland DG

monitor for
every computer’s
person!

Roland DG
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Two articles published in BYTE may be
of use to you. The first ("Fast Fourier for
the 6800, Richard H. Lord, February
1979, page 108) presents a program for
the 6800, which is very similar to the
6809; the second article ("Fast Fourier
Comes Back,' Alastair Roxburgh, May
1981, page 458) discusses an overflow
error in the first program and presents
an improved program for the 8080. This
program will run on a Z80 if your assem-
bler uses the 8080 mnemonics.

EDN magazine is running a series of ar-
ticles by R. F. Cobb on Fourier
transforms, including one with an FFT
BASIC program in the March 8, 1984
issue. This program will process 1024
points, but since it is in BASIC it Is slow,
taking about a second per point. You can
obtain a copy of the series by writing to
Art Lehman, Cahners Reprint Service,
Cahners Plaza, 1350 East Touhy Ave., Box
5080, Des Plaines, IL 60018.

Two sources of information that may be
of use to you are Fast Fourier Transform
by E. Oran Brigham (Prentice-Hall, 1973)
and 'A Guided Tour of the Fast Fourier
Transform” in the IEEE Spectrum for July
1969. These give routines written in FOR-
TRAN, which should be useful if you have
a compiler for one of the processors you
mention.—Steve

EXIDY SORCERER
Dear Steve,
| am trying to connect an Exidy Sorcerer
microcomputer running CP/M to an HP
150, using the RS-232C connectors and a
cable. Could you direct me to software to
run on the Exidy to act as a monitor or
terminal so that | could pass files between
the two systems? | would also like to get
software for the Exidy that would allow
me to use a modem. So far, | have not
been able to get the machines to even talk
to each other. Thanks.
ROB RANDALL
Sunnyvale, CA

The cable you need to interface the
two computers Is called a null modem.
This usually has the connections shown
in figure 1.

Pins 2 and 3 are DATA OUT and DATA
IN, 4 and 5 are REQUEST TO SEND and
CLEAR TO SEND, and 6 and 20 are DATA
SET READY and DATA TERMINAL
READY. You can get by with only pins 2,
3, and 7 if you use the XON/XOFF hand-
shaking protocol, and you may not need
the pin 6-20 connections.

Since the HP 150 uses MS-DOS 2, and
you are running CP/M on the Exidy
Sorcerer, you may be able to pass files
between the two computers using a sim-
ple communications program in the
Exidy and the MS-DOS COPY command
in the HP 150. The procedure for setting
up the HP 150 Is as follows:

1. Open the serial port on the HP 150
using the MODE command, for example:
MODE COMI:12,N,8,1,P to open port for
1200 bps, no parity check, 8 data bits,
! stop bit, and printer mode for con-
tinuous retries on time-outs.

2. Set the system up to send a file, say
from the B disk drive, with the command
COPY B:file.ext COMI.. To receive a file,
the command would be COPY COMI. B:
file.ext.

Don't press the Enter key until the
other computer Is ready to go.

You may be able to use the PIP com-
mand on the Sorcerer in a similar man-
ner if you have the proper device driver
installed for the serial port, but CP/M
doesn't seem to be as standardized In
this respect as MS-DOS. The command
would probably be PIP OUT = Bfile.ext
to send to the HP and PIP B:flle.ext=INP:
to receive a file. To ensure that data will
not be lost, you should press the Enter
key on the recelving computer first. Be
sure to set the serial ports up for the
same data rates and protocols on both
computers.

If you need to transfer files frequently,
you should probably get a communica-
tions program for at least one of the com-
puters and preferably both. HP has a ver-
satfle program for the 150, the Series
100/DSN/Link. | haven't seen any other
communications programs for the HP,
but an excellent program is available for
the IBM PC. PC-Talk 1ll comes from Free-
Ware, POB 862, Tiburon, CA 94920. You
might write the company and ask if it has

Computer A

Computer B

2

~NO OV B W

SO D YW

Figure 1: A null modem usually has the connections shown here.
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or plans to convert the program to the
HP format.

On the CP/M side, a lot of communica-
tions software is available. One popular
program is Crosstalk from Microstuf Inc.,
1845 The Exchange #140, Atlanta, GA
30339. Another one that is popular and
inexpensive is Modem?7 from the CP/M
Users Group, 1651 Third Ave., New York,
NY 10028. You might also send $3 to
SIG/M, POB 97, iselin, NJ 08830 for its
public-domain software catalog. There
are probably several communications
programs to choose from.—Steve

TI-99/4A PINOUT
Dear Steve,
| need the pinout of the TI-99/4A bus
so that I can build my own peripherals. |
assume your 32K-byte memory expansion
for the TRS-80 Color Computer could be
slapped right on a TI if someone would
come up with the pinout of the TI bus. |
tried once and nearly went blind trying.
Are there any sources for information
such as this? | enjoy your columns and
books.
GERALD APPLEGATE
Erie, PA

The pinout for the TI-99/4A is given In
the book The S-100 & Other Micro Buses
by Elmer C. Poe and James C. Goodwin
(Howard W. Sams & Co., 198]).

You can also get a technical manual
from Texas Instruments that gives
schematics and bus data.

The TI-99/4A is a 16-bit computer, but
the port has an 8-bit data bus, and data
is multiplexed onto the bus under con-
trol of the processor, which always sends
16 bits. Since this is handled internally,
almost any static-RAM board could be
adapted as long as it uses 5-V
chips.—Steve &

IN "ASK BYTE," Steve Ciarcia answers ques-

tions on any area of microcomputing. The most

representative questions received each month will
be answered and published. Do you have a nag-
ging problem? Send your inquiry to

Ask BYTE

clo Steve Ciarcla

POB 582

Glastonbury, CT 06033

Due to the high volume of inquiries, personal

replies cannot be given. All letters and photo-
graphs become the property of Steve Ciarcia and
cannot be returned. Be sure to include “Ask

BYTE" in the address.

The "Ask BYTE" staff includes manager Harv

Weiner and researchers Bill Curlew, Larry

Bregoli, Dick Sawyer, and Jeannette Dojan.



INPUT /0UTPUT TECHNOLOGY, INC.

25327 Avenue Stanford, Unit 113, Valencia, CA 91355 °

[BO5) 257-1000

Uncompromising Additions to your S-100/IEEE-696 BUS

B s o O SO T AT T SO

DUAL GPIB-488 INTERFACE
BOARD

A Stand-Alone, iIndependently Controlled
Dual Channei [EEE-A88 I/0 Processor. In-
terface Activity Modes for Controller-in-
Charge, Controller Assigned or Terminal
Bus Slave, and all Interface Functions are
handled transparent to Host Systermn CPU
through an on-board CPU and DMA con-
trolier. User Friendly operation.

A&T, P/N 52748-800-102

RGB COLOR GRAPHICS BOARD

Programmable resolution up to 512 x §12
pixels with 4 local video planes and on-board
graphics processor. Color mapper allows 16
colors from a palette of 4096. Light pen
input. Plus more ...

AT, P/N 52748-300-101

12-BIT A-D-A CONVERTER
BOARD

8 Channel A-D: 12 microsec. Conversion,
SOKHz Sample Rate, Programmable
Gains, Offset and Diff./Single Modes.

8 Channel D-A: 2 microsec. Settling,
Bipolar V or Unipolar | Output. Program-
mable Reference levels, Dual-Ported Char-
nel Refresh RAM. 16/8-8it Data
Transfers via IO or Memory Mapped

A&T, P/N 52748-800-101

BAR CODE PROCESSOR BOARD
The BarTender is a stand-alone 1I/0 Pro-
cessor that reads and prints mMost common
Bar Codes. Includes bi-directional reading,
wand interface, clock/calendar with battery.
Extensve documentation and software.
AGT,22748-500-101 Without Wand
AGT,E2748-500-201 With Wand

PERIPHERAL SUPPORT
BOARD

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three 8-Bit Parallel Ports, three Timers,
Real Time Clock/Catendar and Response
Programmable Interrupt Controller. Small
Proto Area with +5 and +12v.

A&T, P/N 52748-150-101

MULTI-PURPOSE
PROTOTYPRPING KIT

Industrial Quality with Plated-Thru holes for
Wire-Wrap or Solder projects. Complete
with +5, +12v Regulators, Bus Bar, Filter
Capacitors, and Manual.

P/N 52748-450 (ircle 174 on inquiry card

ALSO AVAILABLE: MULTI-FUNCTION 1/0 BOARD, SMART PROTOTYPRING KIT, 128Kx8/64Kx16 STATIC RAM MODULE
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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advanced, easy-to-use data manageme
system for the IBM”PC and compatibles.

| “Make Way for Hayes' Please”

bility and customer support.
Now these same standards have
been applied to a new data

nt

Want to get your paperwork out of
a lumsy file cabinet and ontc your
PC’s screen, where you can manage
it better? Frustrated with data base
software that's either too limited or
too difficult to use? Hayes offers you
a simple woid of kindness.

Please’™ A pawerful. yet easy-to-use,
system for organizing and managing
your information. Please is flexible
enough to store any data you enter.
and it'll retum data to you in exactly
the form you need. Please does
more.

Itdoes | “The menu, Please?”
it all Menus list all your options
faster. | andtell you exactly which
Andits|  keysto press for every
sure to Please feature.

please! L |

That's to be expected. As the
telecomputing leader, Hayes built its
reputation on quality design. relia-

+Dependent on key fielc length and key field value. Please i a trad

& of Haves Migrocomp

' management system that is go-
ing to instantly change the way you
do business!

Say you're looking for an efficient

your spreadsheet program. Please
will even look up a name and com-
pany for you, your Hayes Smart-
modem* will dial the phone number.
and you're ready to talks

Ialzing this same sales database.
you might also want to define special

way to maintain
sales data. Please
leads you every step
of the way in creat-
ing a sales database
that might include
names, addresses, dates and fi
These categories are called “fields” m
database lingo, and they're the very
heart of your database soructure.
Went last month's total in a par-
ticular region? Press a few keys and
it's vours! A few more keystrokes
and you'll know who's moving prod-
uct, and what's your biggest seller.
Please will supplv you with labels
for a mailing to selected customers. It
can send customer information to
wour word processcr for a promoticnal
letter. And it can receive ci)ata from

“Make it snappy, Please!”
Need a report fast? You and
Please car: put together a Quick
List in a matter of seconds.

fields for a custom
Ouxut Plan.
With a defined
field for “"COM:-
] MISSIONS DUE!
_ | Please can autcmat-
| ically compute each salesman’s com-
missions, and print them out in 3
report of your own design. All this
and more, just for saying “Please”
And if you ever change your mind
and want to change the structure of
rour database, please feel free. Step-
y-stegl instructions show you how.
You have this same flexibility wath
any database you and Please des:gn.
You can store up to 16 rillion recordst
and 200 custom Output Plans for each
database! More than you're likely
ever to require. But isn't it nice

oraducts, Inc. *Emartmodem 300, Smartmodem 1200 and Smartmodem 12008 are ttademarks of Hages Microcomputer Products. Inc.




“Put it here, Please’” l kr.owing

Design a special screen all that
format to position data storage
in a particular place. | power

* is there?

Just in case you ever need it?

Now you might think that a data
management system that does all
this must be difficult to use. Right?
Rest assured. Please works hard so
you don't have to. An easy-to-follow

Everything about Please is designed
to save you time and effcrt. So what
could make data management even
easier? Please Application Templates,
that’sh':ihat! ]

To help you get up-and -runnin
immediale(;. v%gve developad ag
series of practical, pre-designed
templazes. You'll apprediate their
well-thought-out structure, and "fill-
in-tha blank"” ease. Choose severzl

sample disk shows you everything for business and personal use.

you need to know to | Induding Mailirg
create your first data- | "Merge these, Please” | List Membership,
base. Three Please | Combine data from one Appointments,
menus show you |  database intc another, with- | Housekold

which keys to press out changing your crigiral. Records, Contads,
to access every fea- | - Applicants.

ture. And whenever you need it,
Please provides on-screen HELP
messages, tailored to a spexific task.
So you needn't waste time reading
through a list of unrelated instructions
on your screen, Or stop what ycuTe
doing to consult a manual. In nc time
at all, and with no assistance at all,
you'll be a Please database pro!

k of Inte

1BM is a regy:

Emplcye= Files, Inventory. Payroll,
Ledgez, Invoices, Cash Flow and
Stocks. And look for several new
templates, before you can say
“More, please!

See your dealer right away for a
demonstration of Please (and its
templates) You'll wonder how you
ever managed infermation without it!

jonal Busipess Machines Corp. €1984 Haves Miczomsputs Producz. Inc.

“My free Tem-
plate, Please?”
Which template
would you like?
Mail in your
Please Product
Registration Card,
and Hayes will
send it to you,
absolutely free!

el g
WMW///% vy ””//ﬁg’” “ ,,/////////% %{///////%

/ W / //% sl /M/
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Hayes Microcomputer Preducts, Inc.
5923 Peachtree Industrial Blvd.
Norcross. Georgia 30092 404/441-1617

Circle 150 on inquiry card.
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Now you can get personal
= witha Datasouth.

yll

Say hello to the Datasouth Personal Printer—an office-quality printer that makes
itself right at home next to your personal computer.

Technically speaking, the Personal Printer is “Epson compatible.’But it's better than
the competing Epson because it also does letter-quality printing.

Personally speaking, the Personal Printer is “checkbook compatible.” So you don't
have to sacrifice the money you need to get the printer you want. And it comes in two
models—one with a 10-inch and one with a 17-inch carriage.

Make a personal visit to your local computer store,

and bring home legendary Datasouth performance

for an affordably personal price. The Personal
Printer. Only from Datasouth.

lgouw@

HIGH PERFORMANCE MATRIX PRINTERS

Find Datasouth Printers At Datasouth Computer Corporation
Participating Computerdland® Stores Box 240947 - Charlotte, NC 28224
And Other Fine Dealers. 704/523-8500 - Telex 6843018 DASOU UW
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CLUBS & NEWSLETTERS

® CONNECT WITH THE
MAC—The Macintosh Connection
is a newsletter for Apple's
latest computer. Each issue
contains news, trends, pur-
chasing tips, questions and
answers, useful contacts, ac-
cessory products sources,
reviews of books about the
Macintosh, and an updated
listing of the Macintosh
product line. It is produced
every month except August
and December; a subscrip-
tion (10 issues) is $35. For
details, contact Hi-tek
Publications, POB 99, North
Salem, NH 03073.

@ TRS IDEAS GALORE
Compu-Hints Eighty is a
newsletter that contains pro-
grams, hints, techniques, and
reviews of material related
to the TRS-80 Models 1, IiI,
and 4. A $3 fee covers post-
age and handling; a disk of
the programs costs an addi-
tional $8. Contact Eighty
Computing, 49 Sleepy
Hollow Lane, Orinda, CA
94563,

® GEORGIANS MEET IN
ATLANTA—The Atlanta Area
Color Users Group meets at
7 p.m. at the Nash Middle
School in Smyrna, Georgia,
and uses a BBS at (404)
378-4410. Due to the school
schedule, it only meets ten
months a year. Dues have
not been established. For
details, contact Gary McCon-
ville, 4144 Rebel Trails,
Douglasville, GA 30135,
(404) 949-0369.

® TWIN STATE COMPUTER-
ISTS MEET—For computer-
ists in Kentucky and Indiana,
a BBS is up and running at
(502) 896-4419 from 6 p.m.
to 9 a.m. every day. The
Kentucky-Indiana Personal

Computer Users Group (KIP-
CUQG). formerly known as the
Louisville or Capital Holding
Users Group, maintains the
BBS and offers a program
library and a monthly
newsletter. It meets at 7
p.m. on the first Wednesday
of every month in Bullding
#4 of General Electric's Ap-
pliance Park in Louisville.
For details, contact Robert
Hastings, KIPCUG, POB
3564, Louisville, KY 40201,
(502) 589-0254.

@® REVIEW MORROW

The Morrow Owners Review is
a newsletter that is mailed
free to all owners of Morrow
computers. Although pro-
duction and mailing costs
are paid by Morrow Designs
Inc. of San Leandro, Califor-
nia, editorial control remains
with the users. For details,
contact Sypko Andreae, Mor-
row Qwners' Review, POB 5487,
Berkeley. CA 94705, (415)
654-3798.

® DELAWARE'S NORTH
STAR—Details about the
North Star Users Group of
Delaware County can be ob-
tained from Gil Holdsworth,
POB 298, Newtown Square,
PA 19073, (215) 566-2696.

® HARD COPY OF SOFT
HORIZONS—For a free copy
of the first issue of a news-
letter for owners and users
of Tandy's Model 2000.
write to Soft Horizons, RD |,
Box 432, State Highway 83,

Cape May Court House, NJ
08210, (609) 886-1511.

® TELECOMMUNICATIONS
NEWSLETTER—Reviews of
computers, modems,
printers, and software
relating to telecommunicat-
ing are featured in DS/DD, a
monthly newsletter devoted
to telecommunications. It is
sponsored by WDI Telecom-
munications, a computer
services company. An an-
nual subscription is $14. For
details, write to WDI Tele-
communications, DS/DD,
POB 1512, Ames, 1A 50010.

@ JOIN UP

An upcoming National Direc-
tory of User Groups welcomes
information from all users
groups. For a questionnaire
and information, send a
stamped, self-addressed
envelope to Ken Ryder, POB
4102, Rome, NY 13440, (315)
339-1069.

® IBM SUPPORTS GROUPS
A bulletin board, a monthly
newsletter distributed on
disk, and a telephone
number for general informa-
tion are offered by the new
IBM PC User Group Support
Department in Boca Raton,
Florida. Any IBM Personal
Computer user group can
receive support and infor-
mation directly from IBM's
Entry Systems Division by
registering the group’s of-
ficers. Contact Gene Barlow,
IBM PC User Group Support

000 0000000000000 0000000000800080000000000000000000000000080000

CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what
is happening in the microcomputing community. Emphasis is given to elec-
tronic bulletin board services, club-sponsored classes, community-help projects,
field trips, and other activities outslde of routine meetings. Of course, we will
continue to list new clubs, their addresses and contact persons, and other in-
formation of interest. To list events on schedule, we must receive your infor-
mation at least four months in advance. Send information to BYTE, Clubs
& Newsletters, POB 372, Hancock, NH 03449.

(2900), POB 3022, Boca
Raton, FL 33432.

® DENTAL REVIEW

An international group of
dentists, physicians, and
office-management people
who are interested in office
computers of all brands of-
fers members a variety of
services. The monthly news-
letter, Dental Computer Newslet-
ter, provides a forum for a
software exchange, hardware
and software reviews, hot-
line, and experienced advice
for users around the world.
The annual membership
dues are $15; $30 overseas.
For details, contact S. Nye
or K. Elsbury, 1000 North
Ave, Waukegan, IL 60085,
(312) 223-5077.

® TEENAGE COMPUTING
A monthly magazine de-
signed for teenage owners
of Apple computers, The Ap-
ple's Apprentice is also suitable
for readers of all ages.
Topics range from fantasy to
reviews, and articles com-
ment on the use of Apples
in everyday applications. A
subscription is $24 a year.
Contact The Apples Apprentice,
Emerald City Publishing Inc.,
POB 582-AA, Santee, CA
92071, (619) 562-7785.

® VOICES THAT CARRY
The Screaming Eagles, a
users group for owners of
the Eagle IIE 8-bit computer,
welcomes inquiries and in-
teraction with other users.
Contact Dave Yaros, 1006
Second National Building,
830 Main St., Cincinnati, OH
45202,

@® NET WITH 73s

In order to join the Com-

puter Nut Net all you need
(continued)
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LMC'’s 32-bit MegaMicro provides mainframe

or super-minicomputer performance at prices com-
petitive with today’s far less powerful 8- and 16-bit
microcomputers. This is made possible by use of
the next generation of logic chips—the National
Semiconductor 16000-series. LMC MegaMicros
incorporate: the NS16032 central processing unit
which has true 32-bit internal logic and internal data
path configured on the IEEE 796 multibus;
demand-paged virtual memory implemented in
hardware; and hardware 64-bit double-precision
floating-point arithmetic.

The LMC MegaMicro is supplied with HCR’s
UNITY* which is a full implementation of UNIX**
and includes the Berkeley 4.1 enhancements to
take advantage of demand-paged virtual memory.
Also included are C and FORTRAN. Typical multi-
user systems with 33 megs. of fast (30 ms. average
access time) winchester disk storage, a half meg.
of RAM, virtual memory, hardware floating-point
arithmetic, UNIX, C, and FORTRAN 77 are avail-
able for $20,000 (and even less with quantity or
OEM discounts).

* UNITY is a Trademark of Human Computing Resources.
**UNIX is a Trademark of Bell Laboratories.

LMC MegaMicros The Logical Alternative™

IMC

The Lagical MicroComputer Company
4200 W. Diversey, Chicago, IL 60639 (312) 282.9667

B B & A member of The Marmon Group of companies
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CLUBS & NEWSLETTERS

is an amateur radio license
and an interest in personal
computers. Meet with other
amateurs every Saturday
morning at 1430 Z (GMT)
standard time at the fre-
quency of 3.939 MHz. Dur-
ing daylight saving time the
frequency is 7.232 MHz. Net
control: K5DHZ Bud, or
write Bud Atkinson,

6708 San Luis Obispo

NE. Albugquerque, NM
87109.

® PCs IN THE OIL PATCH
The Permain PC Users
Group meets at 10 am. on
the third Saturday of the
month in the Composite
Technology Building of
Odessa College. For informa-
tion, contact the EDP
Department Chairman,
Odessa College, Odessa, TX
79760.

# WHAT COLOR AMERICA?
A public bulletin board
system (BBS) sponsored by
Color America Users Group
is operating in the Los
Angeles, California. area.
The group is dedicated to
users of the Tandy Color
Computer; users of all kinds
of microcomputers are
welcome to participate on
the BBS at (818) 334-2864.
For user group information,
contact Mark Randall, 2227
Canyon Rd., Arcadia, CA
91006. (818) 331-7903.

@® ATARIS IN PALM BEACH
The Atari Computer Club of
the Palm Beaches meets at
7:30 p.m. every second
Tuesday of the month in the
auditorium of the Science
Museum at Dreher Park in
West Palm Beach. Florida.
Members can access a pro-
gram/book lending library,
buy software and hardware
at discounts, converse with
other programmers, and see
demonstrations of new
products. A monthly news-
letter contains club news,
listings of regional bulletin
board services. product and
software reviews, and want

ads. For details, call or write
Marvin Cox, 4106 Fern St
Lake Worth, FL 33461, {305)
967-8895

® INSTRUMENTAL FOR
ENGINEERS—Personal Engi-
neering & lnstrumentation News
is a monthly newsletter for
engineers and scientists who
use personal computers on
the job. It contains industry
news, applications, a forum
for exchanging tips. com-
ments on the latest products
and design techniques. and
an annotated review of rele-
vant articles in the computer
media. A $25 annual sub-
scription fee entitles you to
membership in the Personal
Engineering Computer
Users' Society (PECUS). pro-
ducer of the newsletter. For
details, contact Paul
Schreier, Personal Engineer-
ing Communications, Box
983, Back Bay Annex,
Boston, MA 02117, {617)
536-8124.

® IRISH CLUB FOR THE 64
A nonprofit club centered in
Dublin, Ireland, CLUB64 in-
vites owners of the Com-
modore 64 to make use of
its debugged. public-domain,
program-disk library at no
extra cost. News, informa-
tion. product details, or pro-
grams are welcome for in-
clusion in a proposed disk-
formatted newsletter. A
charge of £5 per disk in-
cludes the cost of shipping
disks within the British Isles:
the international cost is
higher. For details, contact
Brendan Conroy. ¢/o Upper
Drumcondra Rd., Dublin 9,
Ireland.

® COMPUTER OLYMPICS
The Olympian Computer
Club of Athens. Greece,
represents users of all
brands of computers. It is
located on the Hellenikon
Air Base and welcomes cor-
respondence. Write to Paul
Mullens, Olympian Com-
puter Club, Box 4277, APO
New York. NY 09223. @



WHAT WOULD YOU SAY
TO A NEW LAP-SIZE COMPUTER
WITH SEXY GOOD LOOKS
LIKE THE APPLE lic AND
BONE CRUSHING POWER LIKE
THE $3000 H-P PORTABLE,
ALL FOR $995?




Of course you want it

The Epson” Geneva." A full-function, battery
powered lap-size computer with 64K of memory, an 80
character 8-line screen, a big, respansive keyboard,
cassette storage, plus four powerfui, popular pro-
grams on ROM capsules, all included free.

All Epson quality. All for S995.

Now that's technology.

 Ifthe Geneva is small where it counts, it is

also big where it counts. In software, you get the
big advantage of a universal operating system—
CPIM And to
start you off at
freeway speed, the
Epson Geneva
comes complete
! with WordStar.”
Also included

Cale, an
electromnc
spread-
sheet Portable Scheduler,

Want more?

The Epson Geneva offers a
romplete collection of advanced,
battery-powered mini-peripherals.
Customize your perfect computer
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system with a direct connect modem; an extra 120K of
RAM disk memory; a 320K 3" disk drive; there's even
an amazing four pound 80-column printer.
Here's the best part.
When you put an Epson
Geneva and every one of
these peripherals into
one briefcase, you
have a complete .
computer system .‘_‘—‘—
for a thousand @
dollars less than

—

TR where other powerful
portables begin.
4 The Epson Geneva. You know you want it
so when are you going to get it?
T .- For the name of your nearest Epson
QRen

dealer, call (800) 421-5426. In CA, call
(213 '539-9140,

Epson, Apple, WordStar, CP/M, and Microsoft are
registered trademarks of Epson Corporation, Apple
Computer, inc., MicroPro, Digital Research, and
Microsoft Corporation, respectively. Geneva is a

trademark of Epson America; Inc.




Somebod
hastobeb
than everybody

Ccr

else.

It’s inevitable.

Somebody is always more determined. Works
harder. And winds up on top.

Take Dysan, for instance.

We were the ones who helped develop the first
51" flexible diskette.

And while everybody else was trying to figure out
how to make them, we were busy making them better.

With superior materials. A special lubricant and
jacket liner that extend diskette life.

Unique manufacturing techniques. Like our bur-

nishing process that helps eliminate read/write errors.

And an almost fanatical corporate commitment
to quality.
See us at

COMDER "/ Fall '84

BOOTH #1378
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What docs all this mean to you?

Every Dysan diskette you buy will record and
retain all your data all the time. For as long as you own
the diskette and treat it right.

Dysan.

We're not just like evervbody else.

Dysan 5%" and 8" flexible diskettes are available
at your computer products dealer.

Call toll free for the name of the Dysan dealer
nearest you. (800) 551-9000.

Dysan Corporation, 5201 Patrick Henry Drive,

PO. Box 58053, Santa Clara, CA 95050, (408) 988-3472.

Dysan’

Circle 122 on inquiry card.

Dysan is a registered trademark o Dysan Corporation. © 1984, Dysan Corporation.



B-O-O-K REVIEWS

SMALLTALK-80:

THE LANGUAGE AND
ITS IMPLEMENTATION
Adele Goldberg and
David Robson
Addison‘Wesley
Reading, MA: 1983
740 pages, $34.95

SMALLTALK-80:
THE INTERACTIVE
PROGRAMMING
ENVIRONMENT
Adele Goldberg
Addison‘Wesley
Reading, MA: 1984
530 pages, $24.95

SMALLTALK-80:
BITS OF HISTORY,
WORDS OF ADVICE
Glenn Krasner, ed.
Addison-Wesley
Reading. MA: 1984
354 pages, $19.95

SMALLTALK-80: THE LANGUAGE
AND ITS IMPLEMENTATION
Reviewed by Richard Fritzson

Bits of History, Words of Advice.

The first book is a com-
plete description of the
Smalltalk computing en-
vironment and the associ-
ated language. The four
hardware companies used
a draft of this book as the
main guide to implement
the language. (It contains a
complete and highly de-
tailed description of how to
implement the Smalltalk-80
programming system.) The
second book describes
programming in Smalltalk.
While the first book ac-
curately describes the lan-
guage, the second one pro-
vides detailed descriptions
of the elaborate and inter-
active mechanisms the
Smalltalk-80 programming
system provides to design,
write, debug, and use pro-
grams in Smalltalk.

The third book is a collec-
tion of papers written by

he programming lan-

guage Smalltalk was de-
signed and developed during the last
decade by researchers at Xerox's Palo
Alto Research Center (PARC). Over a
period of 10 years, without much
publicity. the language went through
about five repetitions of a design/im-
plement/test cycle: programmers
would design a new version of the lan-
guage, implement it on one or more
computers, and test it, stretching it as
far as they could. Then, they would go
back and redesign it. (Few program-
ming languages, if any, have received
such intensive work before being
released in the marketplace)

In 1979, Xerox PARC decided to dis-
seminate Smalltalk to computer scien-
tists outside of the PARC environ-
ment. A collection of articles about

ILLUSTRATED BY RICHARD GOLDBERG

Smalltalk appeared in the August
1981 BYTE. and PARC's computer
scientists began collaborating with
four hardware manufacturers to im-
plement Smalltalk on machines other
than Xerox's in-house research com-

puters.

In 1983, Addison-Wesley began re-
leasing a series of books describing
the Smalltalk-80 programming system
{the version designed in 1980). Three
of these books have been released;
the fourth, Smalltalk-80: Creating a User
Interface and Graphical Applications, is
scheduled to be published this fall.
The three books | review here are
Smalltalk-80: The Language and lts Imple-
mentation; Smalltalk-80: The Interactive Pro-
gramming Environment; and Smalltalk-80:

programmers who have im-
plemented Smalltalk on
one machine or another. This group
includes not only the Xerox PARC pro-
grammers but also those from Apple,
Hewlett-Packard, Tektronix, and
Digital Equipment Corporation (DEC)
who participated in the Smalltalk dis-
semination project.

Because these books come from
Xerox PARC, 1 expect a lot from them.
Because they describe a novel pro-
gramming language and an excep-
tional programming environment at a
time when people still can't sit down
in front of a Smalltalk system and try
things out while reading, the books
must be models of clarity. The stan-
dards by which they have to be
judged are higher than those for
(continued)
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books on languages (such as BASIC
or LISP) where the readers are ex-
pected to be using the language while
they read.

The Language and Its Implementation, co-
authored by Adele Goldberg ard
David Robson, is the backbone of this
series. The book is divided into four
parts. The first covers the theory
behind the language and its syntax.
The second is on the features pro-
vided by this implementation {a
survey of the objects that are pre-
defined in Smalltalk-80). And the last
two parts provide some detailed ex-
amples of using Smalltalk in simula-
tions and a complete description of
how Smalltalk is implemented.

Smalltalk is an unusual language
because it is designed to facilitate
programming in an unusual environ-
ment. The Smalltalk computing world
contains a collection of small com-
puting objects, each of which knows

how to do a few particular things by
following small programs (called
methods). The methods are internal to
the objects, but all objects can send
messages to other objects requesting
that they execute one of their
methods. Programming in this world
consists of specifying what kinds of
objects there are, which ones should
send which messages, and when.
Although it sounds tricky, you need
to acquire only a few new concepts.
Three of them are mentioned in the
preceding paragraph (objects ex-
change messages and execute
methods when they receive them).
The rest of the theory is that each ob-
ject is an instance of a class (in the sense
that each of us is an instance of the
class of human beings) and the
classes are broken into paradigms of
subclasses (just as human beings might
be considered a subclass of mam-
mals, which are a subclass of verte-

PC FORTH™

IBM PC & XT,
HP-150,
Macintosh,

Apple I,
CompuPro,

Sage & CP/M-68K,
Wang PC,

All CP/M and

MSDOS computers.

1071AL

-

Try the professipnal language offering
the utmost performance in the shortest
development time. Transport your ap-
plicat ons between any of our enhanced
83-Standatd compilers or expanded
32-bit versions. [Choose |from our wide
selecrion of programming tools including
native code compilers, cross-compilers,
math coprocessor support, and B-Tree
file managers. |All fully supported with
hotling, updates, and Tewsletters.

Laboratory Microsystems Incorparated [/ =
Post Office Box 10430, Marina del Rey, CA 90295 ’i i

Phone credit card orders to (213) 306-7412
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brates, which are a subclass of
animals, and so on). Objects inherit
their methods and internal variables
from their classes (and subclasses in-
herit these from their superclasses).
This makes it particularly easy for
related objects to share code, which,
in turn, makes it easier to understand
and maintain programs.

The basic syntax of the language is
a new adaptation of an old idea.
While most languages (including
Pascal or LISP) use prefix notation for
procedure calls, and a few others
{such as FORTH) use postfix notation,
Smalltalk has, roughly speaking,
adapted infix notation. The receiver of
a message comes first, then the word
that identifies the message (the selec-
tor or keyword), followed optionally
by one or more parameters, with
other keywords (resembling preposi-
tions) identifying their roles in the
message. For instance

7 + 3 ; Send 7 a message
; to add 3 to itself

30 sin ; Send 30 a message to
. compute the sine
; of itself

anArray at: 3 put: 304
; Send to the array variable
; ‘anArray” a message
; to put the value 30.4
; at its 3rd cell:

While the first example makes Small-
talk look familiar and the second
makes it Jook like FORTH (a recurring
impression), the third resembles the
style of English used when instructing
individuals in a group: “John, stand
here. Mary, get the shovel. Steve, take
this down. . . " The expressions have
a subject (the receiver), a verb (the
message selector), and objects (with
prepositions).

The first part of this book does an
excellent job of explaining the theory
of the system. The language chosen
to describe the system (Smalltalk-80)
is clear. The presentation is well
organized; questions, both obvious
and subtle, are raised and answered
in turn using simple examples to il-
lustrate. After my first reading. |

(continued)



COMPUI'ERS

PC w/10Meg & 1-320 2495

PC w 2.320K & 10Meg 3195

Extended Warranty

Available on All Modds
APPLE

Hot New IliIC

MAC — All Models TALL

LISA — All Models "ALL

Spirtt I

Turbo XL
Spirit XL ... ..
Plus XL ...
PCPlus| .. ..

PCPluslt . ,..c
TELEVIDEQ
Televideo 1605H .. 3294
Televideo 1605E ... 2298
TPCH . gEpl930;
B03H .. . 2949
804 ... " 3289

Extended Warranty
Available on All Models

COLUMBIa
Columbia 16001 .._ 1789
Columbia 16004 .. 319
VP Portable

CORONA
DeskTop w/2 Drives 2099
‘Portable w/2 Drives 2099
Modeis w/Hard Disk CALL

8201A {Portable) ...
APC-H01

APC H02 ...
APC-HO03

APC HO4 ..

1 P
WV Pius ...
10 Meg

DeskTop 15121 ... 2159
DeskTop 151-22 .... 2495
Portabie 161-21 . ... 2349
Portable 161.22 ... . 2639
CALL FOR PRICES ON:
KAYPRO ¢ SHARP ¢

COMPAQ * EAGLE

OTRONO « NOVELLEs

NORTHSTAR*ALTOS «
DEC * EPSON »
SANYO » ATARI »

ACCESSORIES

IBM
Hercules Color Card 199

" Vulek CPSCd ..... 229

Keytronig 5151 — 5151 dr
09

Bi-Graphics 1 ... ...
Bi Graphics 11 :
Smart Cable by 'Q
Jr. Extender by
Faicon
UltraPak by TSENG
UltraRam by TSENG
Multidisplay by PS ..
Plantronics Color Piu. 299
Orchid Blossom . ..
Orchid PCriet
Orchid Combo ...
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AST 6 PAK

Quad Link

PC Saver

TG Joystick

61K Ram Chips ..

CALL FOR PRICE LIST!

APPLE
Disc Washer Cari ... 199
PrinterFace by P.P. .
Graphicard by P.P. .
2.80 Card
Touch Pad by Koala
MicroSoft Acces. .
GrapplersPlus ’
Videx 80 Col w/Sft Switch

Wesper Full Graphics 78
System Saver FAN . 67

TOSHIBA
Tostsba P 1351 P .. 1259
Toshiba P 13515 .. 1259
Toshiba P 1340se . 749
Tosba P 1340 Pz . 749

MANN- TALLY
Spnt ...
1601 . S 539
PETIL
180-1
=r=480: L.
4201123

K
Tracrar (g Daisy 2008
CALL
C\.t Steet Feeder CALL
QUADRAM
Quaddet
IEElK o Gemini 10X
A i i
[P Gemini 15X

Delta-15 ..

Radwx-10 .

Radix- 18

Power Tupe ...
OKIDAT\

MicroLine 84 P

MicroLine 92 P

Pacemark 2350 P .

Pacemark 2410 P .

News! Jinwriter 2 .
New! dinwriter 3 .
230-Faralel
2G0-Fardlel
390-F5232

330 -Faraiel
350-Faradiel
Estended Warranties CALL

“MODEMS”

HAYES
1 C Compatible w:Sht 59
MicoModem lle > =% PC212A IEM Inernal

RIXOM
R 103) ASYNC ...

PC 212A-WA
w ASYNC Port ...
RZI2AIR3232 ...
NOVATION
Access 1.2.3 .. ...

RIS, . . .
103 Smart Cat ..

Hawes 1200B .. . . =9

Smarth odemn 300 R§22 | =g

SmartModem 1200 RSE32 . B9

ChxonaGraph RS232 L9
U.E. ROBOTICS

[B+t P Modem Lo &9

Pazsward 300/120) Y

\'EN-TEL 212 Auto Cat -

Apple-Cat I

DISK I)RIVES
FLOPPY DRIVES HARD DISK

Tarcom 1002 . 10 Meg Intenal

Slire Lime Drives

Aprie Cormrpatible ..
FUI DISKETTES

10'Meg Exterral ... 1095
15 Meg Exterral . CALL
Bernoulli by lcmeza 2799
QUADRAM ¢ TECMAR
CONTROLL DATA

QuarterMaster C'N. SALE' B

SO=-TWA

FOR PC & XT
OZ by Fox & Gailer
Quick Code
FrameWork by

Please by Hayes

Lotus 12-3

Mayday by Teletek
Symphcny by Letus, BALE
Upgradss for, 1 23 Zall
DESQ ZALL
Inves. Anyl. by Dow Jones
Market Analyzer .. 249
Market Manager ..~ 219
PFS: Aecess .. ... 65

jl PES; Fie ... ... 89

PFSNWrite ... ... 89
PFS: Report .. ... 84
Bankstreet Writer . 17
EasyWriter I byJUs 269
Dow Jcnes Soft .. Zail
Volksw-iter Delux . 179
R-Base by MicrcRim 319
WordStar ... ON JALE!
MBS| Feal World «CALL
TIM

Call for Completz Pn- e List

RE
APPLE
dBase I!l by Ash/Tate 419
Fndzy by Aston-Tate 199
Bottom Line Strategist 269
C Dex Packages (each) 39
CPA Modules 1 thru 4
(each)

O2Z by Fox & Geller-
Graphox
Sales Edge
Format lle .
Knoware
Master Type
Micro Pro
Micro Soft
PFS: Access lle
PFS File ll ...
PES: File lle

~ The Handlers (all) ..
Terrapin Logo
VersaForm ...
BPI GL
Pie Writer by Hayden
Persona Pearl
Dow Jones .. ..
Lock Smith
Zork 1. 1} or 1t (each)
Deadiine .
Flight Simulator If ..
Jack Report

MONITORS

Rolanc DG 121G . 139
Rolanc DG 121A = 249
Rolanc CB-141 ... . 319
Rolanc CC-141 .. . 595
Taxand420 ... ... . 389
Taxan Amber ... . |i3
Taxan4is ... ... . 49
RGB-80 col lle ... . 139
RGB Cardille ... . 89
Quadchrome .... . 853

Quedscreen w/Card
Zenth 131

Zenth 135 . ..
Zenth 122

Amdek 310 . .......
Amdek Calo: 1VT $
NEC J4C 1215

NEC JC 1215
Amiek 300 G
Amdek 300 A

TERMINALS call”
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BIG NAME,
NO NAME

DISKETTES:

THE BEST BUY
YOU CAN FIND!
$119% - $159"

Qty 50 5% DS-OD y 50

s1 899584. ss.DD_%mSz 14eaA

Qty 50 514" DS.DD-96TPI Qry 50

SOFT SECTOR ONLY!
(These are bulk packed diskettes with reinforced hubs
and white Tyvek sleeves. User identification labels and
write-protect tabs are included.)

You've used these diskettes a hundred times
when you bought software...and never knew their
name. Now these same diskettes that software manu-
facturers use are available to you at tremendous
savings.

SUPER SPECIAL!

Order 50 BIG NAME, |
NO NAME Diskettes on
this special offer and you
v can get an Amaray Media
| Mate 50 for only $9 99
V (shipping included). Nor-
mally, a 214.95 retail value,
this 1s one of the best de-
signed disk storage units we've seen. Special
slots and ridges for stacking. A great buy.

With 50 BIG NAME 5%’ Diskettes $9.99
Ordered alone 31095 $2.00 Shpng. J

3M HEADCLEANING KITS
Stop swearing and start cleaning. This non-abrasive

cleaning kit has everything you +5$1.50
need for 30 applications. $ 1 8 00 Shpng

DISKETTE 70 STORAGE:

STILL A GREAT BUY

Dust-free storage for 70 5%" disk-
ettes. Six dividers included. An ex-

cellent value $ 11 . 9 5 Sﬁgn%o

DISK CADDIES
The original flip-up holder for 10
5%’ diskettes. Beige or grey only

$1.65 ea. suov

PRINTER RIBBONS

AT BARGAIN PRICES!
Brand new ribbons produced to manufacturer's specs
Epson MX-70/80 $3.58 ea. + .25 Shpng.
Epson MX-100 $6.99 ea. + .25 Shpng
Okidata Micro 83 $1.48 ea + 25 Shpng
Okidata Micro 84 $3.66 ea. + 25 Shpng.
Shipping: 5% DISKETTES—Add $3.00 per 100 or fewer
diskettes. Other Items: Add shipping charges as shown in
addition to diskette shipping charges Payment: VISA and
MASTERCARD accepted. COD orders only, add $3.00
handling charge. Taxes: illirnois residents only, add
8% sales tax.

FOR ORDERS ONLY:

1-800-621-6827

(In linois: 1-312-944-2788)
INFORMATION & INQUIRIES:

1-312-944-2788 only!
HOURS: 9AM - 5PM Central Time
Monday - Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!

-

DISK WORLD!, Inc.
Suite 4806 30 East Huron Street » Chicago. lllinois 60611

BIG NAME,
Home of NO NAME
DISKETTES

DISK WORLD!
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gained an understanding of the
general style and operations of the
language; and after reading all three
books carefully. | found that this first
part does indeed provide a good,
basic understanding.

While presenting what is probably
the hardest concept in the section, the
idea and use of metaclasses, the ter-
minology becomes obscure. Here the
authors chose an unfortunate graphic
technique for showing the paradigms
of classes and subclasses and their
associated metaclasses ("boxes in
boxes” instead of the more traditional
tree structure). In contrast, however,
the rest of the book is highly readable.

PREDEFINED OBJECTS

The second and longest part of the
book describes the objects that are
built into the Smalltalk system. These
form the raw materials that program-
mers work with. While the theory and
syntax described in the first part pro-
vide a framework in which you can
write large and complex, but modular,
programs, it is this encyclopedia of
predefined objects that makes the lan-
guage both rich and powerful.

If other languages came with fifty
complex data structures and hun-
dreds of procedures and functions
that operated on them, this is where
they would be listed. However, it
would scare most sensible program-
mers away. Three characteristics of
Smalltalk make this part of the book
readable, understandable, and
assimilable.

The first is that the paradigmatic
structure of the objects (the relations
between general classes of objects
and more specific subclasses) results
in the same message name doing the
same sort of thing for different kinds
of objects. That is, Smalltalk is unlike
some programming-language libraries
where you need the procedures
SIADD to add single-precision inte-
gers, DIADD to add double-precision
integers, and SFADD to add single-
precision floating-point numbers. In
Smalltalk each object defines the
message "+ ' to do the appropriate
thing. Furthermore, the messages are
categorized (in the system, not just in

the presentation) into sensible
groups, again with the same name
used when appropriate for a variety
of objects.

The second difference between this
section and a more traditional presen-
tation of data structures and opera-
tions is perhaps the most important.
While Smalltalk provides traditional
data structures, you don't need to use
them because the predefined objects
serve as information structures. Informa-
tion structures are arrangements of
data with predefined characteristics
and methods of access. If you were
to take a computer science course in
data structures, you would learn
about arrays, lists, and hash tables.
The purpose of such a course is to
show you how to select an appropri-
ate data structure and write code for
it to implement information struc-
tures, such as sets, bags, dictionaries,
ordered collections, and so on.

In Smalltalk, sets, bags, dictionaries,
sorted collections, and other informa-
tion structures are predefined types
of objects, complete with methods
that implement their characteristics. If
your program needs to associate in-
formation with keywords, instead of
designing a data structure, you ask for
a new instance of the object class
called "Dictionary” and store your
command words and their associated
pieces of information in it. It is much
easier to use these predefined objects
than it would be to adapt a hash-table
routine or a binary-search routine
from a Pascal library.

If your application needs a spe-
cialized version of a standard informa-
tion structure, you can inherit what
you need from these built-in ones and
add other methods or redefine exist-
ing ones to suit your purposes. If it
turns out that the standard methods
used to implement these information
structures are too slow or use too
much memory for your needs, you are
free to reimplement them, modifying
the methods provided by Smalltalk.
It's all written in Smalltalk and it's all
accessible. Your code or any existing
system code won't need to change as
long as you don't introduce errors.

(continued)



MiCroAge

“THEY PROVIDED THE LINK BETWEEN US
AND MILWAUKEE'S MAJOR CORPORATIONS.”

“Both of us had experience in the corporate world and we wanted to open a
business reflecting that orientation. We chose MicroAge because they shared our
business phiwsopha.”

"Back in 1981, some of the major vendors stisl hadn't entered the micrecomputer
market. We anticipated that when they did, they would channel theis products
through a national organization. With MicroAae behind us, we're able to offer
Milwaukee Fusimesspeople and professionak such respected products as 1BM,
Compaq, Hewlett-Packard and most recently ATET. And we have the technical
expertise to provide service after the sale.”

“MicroAge has supported us from day one. Without this help, we wouldn't be
opening our second store!”

~ =
T /z,,-,__ Loyt X

Ernic Vorta Efayne Kaman
Franchise Osn=r Franchise Gwuer

To build your own professional computer sales organ.
ization with Mic-cAge requires an initial irvestmen: of
$200,000 to $350 000 wAich includes $80,000 in liquid
assets. Write tox

MicroAge

COMPUTET STOres

“The Sclution Store”
1457 West Alameda + Tempe, Arizonz 85282

(602) 968-3168

MicroAge franchisees Ernie Venta and Elayne Kalman shown with an IBM Personal Computer. Circle 223 on inquiry card.




BOOK REVIEWS

In addition to the powerful collec-
tion of information structures, this
chapter also describes specific types
of objects: numbers (integers, floating
point, rationals), strings and charac-
ters, date and time quantities, a vari-
ety of display objects for use on the
bit-mapped display screen, process
schedulers (Smalltalk supports multi-
ple processes with objects such as
queues and semaphores), and others.

These sections contain pages of
Smalltalk source code and associated
text, providing dozens of examples on
the uses of these objects. (Many
Smalltalk objects implement mes-
sages that provide examples of their
uses.) Two chapters in particular made
me want to start trying things out:
chapter 18, which is a detailed discus-
sion of the graphics kernel of Small-
talk, and chapter 17, which provides
a brief look at the system’s program-
ming interface. (Because the second

book in the series is entirely about the
programmer’s interface, I'll reserve
comments on this matter until then )

A BIG EXAMPLE
The third part of the book consists of
five chapters about using Smalitalk to
design and implement discrete simu-
lations. The topic here is technical; a
quick look at these chapters might
scare a reader off. However, for any-
one who stays with it, the effect of this
extended example is to clarify how
programming in Smalltalk can make
a complex task both manageable and
understandable. As a programmer,
you feel more like a director: you ex-
plain to each object how to carry out
the instructions (messages) it is sup-
posed to understand, and then you
step back and direct your cast of ob-
jects to perform in a well-coordinated
fashion.

A simple example, occupying only
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one chapter or less, wouldn't have
been sufficient. Any language can
look good when handling a simple ex-
ample. This section also shows how
Smalltalk lets you interactively de-
velop tools for working on a class of
problems, resulting in a language that
easily implements simulations, in-
stead of just a simulation program.
The authors deserve recognition both
for the effort involved in writing these
chapters and for devoting so much
space to an illustration. Readers who
skip these chapters risk missing much
of the point of Smalltalk.

If you read the first book, you'll
know that a program is a description
of a group of new object classes
needed to implement a task. Each
class is described by first saying what
it is a subclass of (is it an array, a dis-
play form. or something completely
new?) and then optionally adding
local variables: the names of new
messages that objects in the class
understand (entry points), a descrip-
tion of what effect the messages are
supposed to have (documentation),
and the methods needed to imple-
ment these messages (the code).

However, programming in Small-
talk-80 isn't done by typing the text
of the program into a text editor and
then compiling it. For one thing, you'd
need an encyclopedia of Smalltalk by
your side in order to take advantage
of the objects already in the system.
For another, the researchers at Xerox
PARC seem to believe that the com-
puter should help with the program-
ming task as much as possible.

The researchers have turned the
Smalltalk system into an electronic en-
cyclopedia with an interactive
mechanism for accessing classes, ob-
jects, methods, and documentation.
This interface, described briefly in
Goldberg and Robson's book, is ex-
plained in detail in the second book.

SMALLTALK-80:
THE INTERACTIVE
PROGRAMMING ENVIRONMENT

Adele Goldberg's Smalltalk-80: The In-
teractive Programming Environment is
(continued)



better graphics
for 1-2-3, they

chose a better
oraphics card-HERCULES.

And then we became a standard.

When the IBM® PC was introduced over 2 years ago, the talented
people at Lotus realized that it was limited by a lack of high resolution
graphics. They knew that this was going to have an adverse effect on
1-2-3’s graphics. And Lotus didn’t want anything to hold back their
revolutionary software.

So they turned to Hercules.

Lotus recognized that the Hercules Graphics Card delivered
the performance they wanted. It offered high quality text and high
resolution graphics on IBM’s monochrome display. It completely
replaced the IBM monochrome card. And it didn’t cost an arm and
aleg.

Since then, Hercules has sold a lot of Graphics Cards. So many
that the Hercules Graphics Card has become the high resolution stan-
dard for the IBM PC. And this means that there is more high resolution
graphics software available for Hercules than for any other graphics
card you can buy.

Software like Microsoft® Word. Our high resolution makes
Word’s text much sharper and easier on your eyes. And there are
other programs for business graphics, computer aided design,
terminal emulation and programming.

Call for our free information kit. See why the
company that made the first graphics card for
the IBM PC still makes the best.

Hercules. We’re
strong on graphics.
800 255 5550 Ext. 408

Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph: 415 540-6000 Telex: 754063 Features: | BM monochrome display graphics resolution of

720 348; parallel printer port; text mode software compatibility; free software for programming; 2 year warranty. Foreign distributors: Compuserve/
Canada; Reflex/U.K.; Computer 2000/W. Germany; Edisoft/France; SourceWure/Australia. Trademarks/Owners: Hercules/Hercules Computer Tech-
nology; Microsoft/Microsoft Corp; IBM/International Business Machines; Lotus & 1-2-3/Lotus Development.
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An Easy

to Use Word Processor
with the Power of BASIC

VEDIT PLUS will change your concept of what a word
processor can do. It's a significant extension of VEDIT, ac-
claimed for the past 4 years by reviewers as the industry stand-
ard text editor. VEDIT PLUS makes other word processors or
even program compilers seem obsolete.

Any system looks good at first, but down the road you
may outgrow it. Not with VEDIT PLUS. It’s not only easy to
learn, but it can do things that other word processors can’t:

® Sort a mailing list

® Perform arithmetic computations

® Compare two files and show you the differences
® Automatically search files for particular data

® Format text in any special way.

Actually VEDIT PLUS can do virtually anything, since it
has the power of a high level programming language. Things
you previously had to write complex programs for in BASIC,
PASCAL or C can be done much more easily with VEDIT PLUS.

Sound Complicated? It's not.

VEDIT PLUS has two modes of operation. One mode of-
fers what reviewers call the most intuitive style of editing of any
package available - Full cursor control, single key search and
selective replace, horizontal scrolling, printing, cut & paste and
much more. Plus special features for program development.

V-PRINT - Print Formatter

For enhanced print formatting with VEDIT PLUS. Fea-
tures automatic table of contents and index generation,
underlining, overstrike, foreign character support, and
more. V-PRINT is compatible with virtually all word
processing systems; CP/M, CP/M-86, MS-DOS and
CP/M-68K.  $120

CP/M is a regstered trademark of igilal Research, Inc
MS-D0S is 2 regustered trademark of Micrasoft, Inc
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Z80 to 8086 Translator

A complete translator written in the VEDIT PLUS lan-
guage. Translates 8080 or Z80 to ready-to-assemble
8086. It can show you areas for possible hand opti-
mization. The supplied ‘source-code’ may be modified
or used as a model for other translators.  $50

The second mode gives you extensive file handling capa-
bility. Merging sections of multiple files has never been so ef-
fortless. Any editing operation can be automated and run on
multiple files - without intervention. On-line help is a
keystroke away. Its programming language gives you:

® Numeric capability (including a built-in calculator)
® Pattern matching

® Variables and strings

® Testing and conditional branching

® User prompts and input

With VEDIT PLUS you will get capabilities that you will
never outgrow - which even a non-programmer will find easy
to use. As a serious professional who needs the best in word
processing, expect a lot from VEDIT PLUS - it was developed
specifically for you.

VEDIT PLUS runs on practically every computer, CRT
terminal, and memory mapped display made. (CP/M,
CP/M-86, Concurrent CP/M-86, MS-DOS, etc.) To order, call
(313) 996-1299 or ask for it from a reputable dealer.

VEDIT PLUS & s ¢t mocecacs »'o ¢3¢ si@zEzors e 20 - $225
VEDIT PLUSWith V-PRINT . ..... ... .. .. .. $295
VEDIT PLUS with V-PRINT & V-SPELL . . . ... .. $395

CompuView

1955 Pauline Blvd., Ann Arbor, Michigan 48103  (313) 996-1299 Telex - 701821

Orders: P.0. Box 1349, Ann Arbor, Michigan 48106



Leave Your Dictionary

On the Shelf
Where it Belongs

V-SPELL Spelling

Corrector vs.

A Spelling Checker — No Contest.

Every spelling checker on the market today will point
out the words that you have misspelled.

Then what?

You still have to look up the correct spelling in a dic-
tionary and in most cases correct it yourself with your word
processor. (Try looking up a number of words you didn’t
know how to spell in the first place.)

Introducing V-SPELL - the spelling corrector.
V-SPELL not only finds misspelled words, it highlights
each word in context and immediately displays a choice of
correct spellings from its
L dictionary. Choose or enter
SPEL the right spelling and
v- V-SPELL will automatically
make the correction. You
won't have to spend time

SPELLING
CORRECTOR

leafing through a dictionary.

Several spelling checkers provide hyphenation based
on a mathematical formula. It guesses where hyphenation
should occur. No guessing with V-SPELL. Its hyphenation
is built directly into the dictionary.

V-SPELL provides you with two dictionaries - a 60,000
word main dictionary, carefully balanced to include often
used and commonly misspelled words, and an extra diction-
ary for your own words. You can add as many words as you
like to either dictionary.

V-SPELL is fast. It can proof 40 pages of text in under
2 minutes. Menu driven operation and on-line help make it
easy to learn, easy to use.

Every spelling checker can show you words you've
misspelled - only V-SPELL will help you correct them.
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The Word Plus is a regstered trademark of Gasis Systems, [nc . Super SpeliGuard & a registered
trademark of Sorcim Corporatien, CP/M is a regstered trademark of Digital Research, Inc
MS-DOS s a registered trademark of Microsoft, Inc

V-SPELL The  Super
Spelling ~ Word  Spell-
Corrector ~ Plus  Guard
Displays words in context  Yes Yes No
Automatically provides
alternative spelling Yes No No
Corrects automatically Yes Yes No
Special use dictionary Yes Yes Yes
Size of dictionary 60,000 45,000 20,000
Expandable dictionary Yes Yes Yes
Dictionary hypenation Yes No No

Technical Features

V-SPELL can ignore printer control characters and other
non-ASCII characters in your document.

Any text can be hyphenated by V-SPELL for typesetting and
other professional applications.
Parameters and options such as the number of lines of text

displayed in context, character to use for hyphenation, and treat-
ment of high-bit characters may all be customized.

V-SPELL runs on practically every computer made (CP/M,
CP/M-86, Concurrent CP/M-86, MS-DOS, etc.) and is compatible
with most word processing programs. To order; simply call (313)
996-1299 or ask for it from a reputable dealer . . . .. .. . .. $125

CompuView

1955 Pauline Blvd., Ann Arbor, Michigan 48103  (313) 996-1299  Telex - 701821

Orders: P.0. Box 1349, Ann Arbor, Michigan 48106
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BOOK REVIEWS

divided into five parts. The first is a
general introduction to the Smalltalk
environment. This environment is
where the desktop metaphor origi-
nated. In fact, one thing that becomes
clear as you read these books is that
Apple's Lisa-technology software en-
vironment is directly descended from
Smalltalk, not from Xerox's 8010 com-
puter. Not only the windows, the
menus, and, of course, the mouse, but
the Macintosh's text- and graphics-
editing programs also have precursors
in Smalltalk’s built-in text and graphics
editors. There are small differences in
style that are related to the fact that
Smalltalk uses a three-button mouse
while Apple uses a one-button
mouse, but a Macintosh user would
feel right at home. Conversely,
perhaps, a Smalltalk user might feel
constrained on a Macintosh because
Smalltalk provides a completely in-
tegrated computing environment with

text manipulation, graphics, and pro-
gramming, while Macintosh provides
more traditional application programs
and operating system.

The next three parts of the book are
ordered in the same way you would
actually begin programming: how to
find things in the system, how to
change things, and how to correct
things.

Much of a programmer’s interaction
with Smalltalk happens through a win-
dow called a system browser. This
resembles a four-pane slot machine
with a jackpot window in the bottom
part of the screen. The window at far
left displays categories of classes
defined in the system. If you select
one, the next window lists all of the
classes in that category: if you select
one of those, the next window (third
one over) lists the kinds of messages
this class of object can understand:;
and if you select one of those, the

names of these messages appear in
the far right-hand window. Select one
of these and the large window under-
neath displays both the Smalltalk
code that implements the message
and its documentation.

You can edit the contents of the win-
dow, immediately recompile the code,
and try it out. At any step along the
way, you can add new categories of
classes, new classes, new kinds of
methods, or new methods, and the
text in the window will display an ap-
propriate skeletal form for carrying
out that operation. You edit it, with a
minimum of typing. and the opera-
tions are carried out.

Another type of interaction with the
system is done through an inspector.
Every object in the Smalltalk system
is capable of presenting its internal
state in a separate window along with
a workspace in which you can test ex-

(continued)

EVENT: COMPETITION OF HI-RES COLOR DISPLAY FOR IBM PC

WHO IS THE WINNER?

You are the Q}§

Judges!! ®@*

Exceeds 700
dots resolution

Ergonomical
tilt/swivel *

Green text mode Y
One year

warranty” *
31mm pitch CRT YW

*

2000 characters

16 colors

(by intensity) *
FCC class B ) ¢
Direct Plug-in *
to IBM PC/XT

Price $ 699

* MONITOR NEWS *
PX-IV TAKES THE GOLD!

By Hyres Vesion
The crowd is estatic as Quimax con-
gratulates their Hi-Res champion
PX-1V. One observer at the Olympiad
Mr. Misty Focus stated, "“That
PX-1V clearly demonstrated to the
competition what a real winner is
made of, superior pixel resolution
like I've never seen before.™ Another
observer Mr. Hunch Neckacker
states “PX-1V displayed tremendous
tilt and swivel action that looks
fantastic from any position.” Finally,
Mr. Tex Writer shouts, “PX-1V
showed his switching versatility be-
tween color and green text display,
he really knows how to turnit offand
turn it on.”

SYSTEMS INC.

— COME TO SEE US —
® San Francisco PC Faire Booth #12

o COMDEX/Fall Las Vegas Booth #M1346

568 WEDDELL DR. SUITE 4
SUNNYVALE, CA 94089

408-734-8283 (Sales Manager)
408-734-8476 (Customer
Service Manager)

IBM is a trademark of International Business Machines, Inc.
* See our warranty policy for details
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PGS is a trademark of Princeton Graphic systems, Inc.

Ask your local dealer for a demo.
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NOW YOU CAN HAVE YOUR IBM*
AND KEEP YOURAPPLE 1IL°

A Piece of Cake
Finally! A disk to disk
transfer from Apple to IBM
and back again. Impossible!
Not with APPLE-TURNOVER™
An extraordinary new PC
Board from the innovators
in microcomputer products
at VERTEX SYSTEMS. No
modems! No serial links! But
a truely compatible way to
quickly copy any file back and fort.h
from IBM to Apple—from Apple to
IBM in just seconds!

An APPLE-TURNOVER™ in your IBM
PC®; PCXT®, or PC Compatible allows
direct reading, writing, and formatting
of APPLEDOS® 3.3 and Apple

CP/Me® disks.

Choices Abound
APPLE-TURNOVER™ isn't choosy,
either! It can copy Datafiles; Textfiles;
Spreadsheets; Program source codes,
and more. It supports all Apple [
formats. APPLE-TURNOVER™ makes
sharing files so easy you'll be amazed
with the endless possibilities.

For Example: Create a Visicalc®
spreadsheet on your Apple computer
at Home. At Work insert the Apple 1(
disk into your PC. Use your APPLE-
TURNOVER™ to copy the Visicalc file
to your IBM disk. Now use an
advanced 16 Bit program like Lotus

1 8 3® to work on the spreadsheet.
APPLE-TURNOVER™ will then copy
the spreadsheet file back to the
Apple [ disk. That night at Home use
it on your Apple computer. It's that
Simple! And it works!

XENO COPY PLUS 3.0 AIMPROVED _

WITH
APPLE-TURNOVER"

COPY FILES FROM APPLE
DISKS TO IBM DISKS
OR IBM TO APPLE.

NO MODEMS! NO SERIAL LINKS!

NO HASSLES!

Sideorders
Add 80MATE 2.0 ™. Now you can run
most Apple CP/M and other CP/M-80
Programs directly in your IBM
without an expensive coprocessor
board or other hardware!
Add XENO-COPY Plus 2.0". Now you
can copy your Apple and IBM files to
more than 70 different disk formats
including most CP/M formats and read
those formats, too! Version 2.0 will
now initialize blan.k disks also.

XENO DISK -

The Minimums
All you need to free yourself
of the Apple/IBM dilermnma,
is a PC, PCXT or Compatible
with 128K of memory and
two disk drives. One of those
7/ drives can be a hard disk!
/ DOS 2.0 or later is required
for full wild cards! One thing
“though . . . APPLE-TURNOVER™
will not work properly with TEAC
disk drives. It will not support copy-
protected disks.

In The Box

Included with your purchase of the
half-sized APPLE-TURNOVER™ board
you get an additional cable to connect,
it to your regular disk controller card.
An APPLE-TURNOVER™ Software
program disk (unprotected) which
contains four main files: APFORMAT™
for formatting a blank disk, APREAD™
to copy a file from Apple disks to DOS
disks, APWRITE™ to copy a file from
DOS disks to pre-formatted Apple
disks, and APSIFT'" a text file
modification utility.

One To Go . .. Please!
What are you waiting for! Say goodbye
to the past. Say hellow to APPLE-
TURNOVER™. Your high performance
alternative to complicated serial links
and modem madness! Set yourself free
in business and in the home with the
fastest and simplest way to copy
Apple/IBM information ever
developed.
APPLE-TURNOVER™ is your key to
unlocking the Tower of Apple Babel!
$279.80

B8OMATE

NOW YOU CAN FORMAT, READ,

AND WRITE OVER 70 DIITER.EN‘I‘
DISKS! Think of the advantages of effortlessly
moving foreign disk files to your PC and back again
with XENO COPY PLUS 2.0™. Without Modems,
Serial links or Hardware your PC can copy a 16K
file in well under a minute! It supports most soft-
sector double density CP/M-80/86 formats. TRSDOS;
p-System® (read only), NECDOS, TurboDOS and
other popular international formats. XENO COPY
PLUSR.0"™ runs undsr DOS in the IBM PC, PCXT,
and most, PC Compatibles with 128KB. Also available
is IMPORT™ for the DEC Rainbow. Ask about new
formats, features and hosts coming soon. $149.50

TURNOVER, X:ENO COPY PLUB 2 0; XENO DISK; 80 MATE, 80 TERM;
T, APREAD,

IBIPORT AFRORMA' ; and APSIFT are m@m trade-
marks of VERTEX SYBTEMS INC.
“IBM, IBMPC; PCXT; are of L
Machines Corp.
'APPLE md APPLEDOS are of Apple G Inc
of D
(}’/M CP/I(OO&ndBGm of Digital Ing.

'Vunu.lc 18 & registered trademark orvmioox-p
“Lotug 1-2-3 18 & regist of Lotus D
*p-8ystem 18 & nofBORechu

© Copyright 1984 VERTEX Systems, Inc. All rights reserved.
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TURN YOUR PC INTO A DISK
PRODUCTION MACHINRE. If you need to
produce different disk formats but shreek at the
high cost of other solutions try the XENO DISK ™
Software Development System. Import and Export
disk files plus initialize blank disks in foreign
formats. Fast track-by-track duplication and exten-
8ive table-driven text-translation capabilities are
Just two of many features needed by businesses, DP
space departments, software developers and pub-
lishers, typesetters, schools and other organiza-
tions. XENO DISK™ supports more than 80 dif
ferent, 40 track, 80 track and 8 inch floppy formats.
$379.80
SEE YOUR DEALER OR CALL FOR

INFORMATION

213/938-0857

RUN CP/M-80 AND Z-80 PROGRAMS
ON YOUR IBM PC WITH NO ADDI-
TIONAL HARDWARE! 80MATE"™ Software
CP/M 2.2 emulator with 80-TERM ™ video emulator
allows your IBM PC or PC Compatible to run
almost any CP/M program. Many MS DOS® pro-
grams are simply translations so why duplicate
your software library when you can legally trans-
fer them to your PC. All the familiar CP/M com-
mands are included. 8OMATE ™ uges ordinary DOS
disks and devices such as your printer, hard disk,
ramdisk, etc. Version 2.0 adds Z-80 capability and
vidso and keyboard emulation for Apple CP/M.
$149.80

rtex

sSystems.inc.

INNOVATION IN MICROCOMPUTER PRODUCTS
6022 West Pico Blvd., Los Angeles, CA 90035



BOOK REVIEWS

T implement Smalltalk
on a given machine,
you implement the
virtual machine then
load the virtual image
into the virtual machine.

pressions and inspect their effects on
the object.

If you read this book without sitting
in front of a Smalltalk machine, you
will have no difficulty following the
text. This is due to an abundance of
large, clear illustrations of both the
computer screen and the state of but-
tons on the mouse. The pictures, typi-
cally one-half page in size, average
more than one per page. However,
because the system is so much fun to
use, the frustration of reading text like
"Here, try this to see how it works” will
probably force you to put the book
down from time to time In a field
where many people say they love
their work but so few books show it,
these two books are pleasant excep-
tions to the rule.

The level of detail here goes beyond
what a casual reader needs to know.
You'll learn what it's like to program
in a highly interactive environment
where spelling checking is automatic
and where interactive debugging
tools appear in separate windows and
disappear when not needed. It lets

you edit, debug, consult, reprogram,
and then pick up where your program
left off, without you even being aware
that you were using three or four dif-
ferent tools.

The book concludes with a section
on linking Smalltalk with external files
to facilitate the exchange of informa-
tion and programs. It also contains a
Smalltalk-programming appendix of
“do's and don'ts” written by a
member of Xerox's Special Informa-
tion Systems (SIS} group. This group
distributes and supports the commer-
cial version of Smalltalk; the appen-
dix makes it clear that there are pro-
grammers outside of Xerox who are
using this language to implement
complex, interactive systems. This ap-
pendix and the final section offer sug-
gestions and practical advice.

IMPLEMENTING SMALLTALK

To get a Smalltalk implementation, call
Xerox's SIS branch in Pasadena, Cali-
fornia, and arrange to send them
$55,000 for a Xerox 1100 SIP com-
puter, plus $5000 for a Smalltalk
license. If you can do that, you'll
become the best-equipped program-
mer on the block. If you can't afford
$60.000, you'll have to wait, but not
that long.

All current Smalltalk implementa-
tions use the virtual-machine technique
for implementing languages. First, you
decide what kind of machine the lan-
guage should run on, considering
both the design and the run-time
characteristics of the language. Then,

you implement a virtual-machine
emulator in software (usually in
machine language or microcode).
However, most of the system is writ-
ten in hardware-independent Small-
talk code This collection of Smalltalk
objects is called the virtual image. To im-
plement Smalltalk on a given ma-
chine, you implement the virtual
machine and then simply load the
Smalltalk virtual image (the objects)
into the virtual machine. A well-known
example of this technique for a
simpler language is UCSD Pascal with
its p-code interpreter serving as the
virtual machine while most of the sys-
tem is written in machine-indepen-
dent Pascal.

All of the details of how to imple-
ment a Smalltalk virtual machine are
spelled out in the last part of the first
book | review here. And it's not easy:
the virtual machine is a complex pro-
gram. But the details are there. In fact,
a complete implementation of the vir-
tual machine is provided as an il-
lustrative sample implementation. In-
dividuals with experience writing
large programs will look at the de-
scription and say, "Hey, | can do that
In fact, this was the purpose of this
part of the book: to guide Smalltalk
implementers.

However, the implementers the
authors had in mind were a small
group of individuals involved in a
research project with Xerox. While the
description of the virtual machine is
very clear, there is no incentive for an

(continued)

DATA TRANSFER PROBLEMS ?

Your Simple Solution is REFORMAT TER® Diskette Conversion Software

-

ol

* Avoids serial communication protocols.
* Needs only one system to transfer data.
* Converts source code and data files.

* Allows 2-way transfer.
* Quick, reliable, and inexpensive.

[ "N;icroTech,
Exports
N\
‘ 467 Hamilton Avenue, Suite 2, Palo Aito, Calif. 94301

VERSIONS
Runs On Reads/Writes
CP/M -«— |BM 3740
CP/M ~«—» DEC RT-11
CP/M-86 -+—» |[BM 3740
CROMIX -«—»DEC RT-11

DEC RT7-11 -4—3»CP/M
MS-DOS -+——» |BM 3740
TRSDOS II* €—»CP/M
TRSDOS || -«—»DEC RT-11

PRICE $350 *$249

Requires 8" floppy drive
(415) 324-9114 TWX: 910-370-7457
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NEW 128K —MEGA BYTE DUAL DISK DRIVE—80 COLUMN

COMPUTER SYSTEM SALE!

HOME e BUSINESS ®« WORD PROCESSING

8050
Dual Disk Drive
1 Mega Byte

(If ordered
before11/1/84

B128 Computer

~ 128 K

@ B128 COMMODORE 128K 80 COLUMN COMPUTER

(@ 8050 DUAL DISK DRIVE (over 1 mullion bytes)

® 4023

e 1100 SHEETS FANFOLD PAPER
o ALL CABLES NEEDED FOR INTERFACING

TOTAL LIST PRICE

List Price

LOOK AT ALL YOU GET FOR ONLY $ 895-

100 CPS 80 COLUMN BIDIRECTIONAL PRINTER
@ 12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249 00
e BOX OF 10 LORAN LIFETIME GUARANTEED DISKS

100 CPS

4023 Printer

$3717.95

12" Hi Res Monitor

LIST PRICE
$ 99500
1795 00
499 00

$895.

PRICE
4995 SALE

1995
102 05

$ 3717.95

Printer replacement options (replace the 4023 with the following at these sale prices)

+ Olympia Executive Letter Quality Serial Printer
+« Comstar Hi-Speed 160 CPS 15'=" Serial Business Printer
* Telecommunications Deluxe Modern Package

LIST SALE
$699 00 $ 399.00
$ 77900 $ 499.00
$ 199 00 $139.00

Plus You Can Order These Business Programs At Sale Prices

LIST SALE LIST SALE

Protessional 80 Column $119.95 $99.00 Payroll $149 95 $99 .00
Word Processor Inventory 14995 99.00
Protessional Data Base 149 g¢ 99.00 General Ledger 14995 99.00
Accounts Recevable 149.95 99.00 Financial Spread Sheet 149.95 99.00
Accounts Payable 149 95 99.00 Program Generator 149.95 99.00

15 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM PACKAGE'" If it doesn't meet your expe
tations. just send it back to us prepaid and we will refund your purchase price'

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or programs
fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge!!

Write or Call For Free Catalog and Spec Sheets!!

PROTECTO

I$100.00 for Canada, Puerto Rico, Hawaii orders.

l WE DO NOT EXPORT TO OTHER COUNTRIES
| Enclose Cashiers Check, Money Order or Personal Check Aliow
14 days for delivery, 2 to 7 days for phone orders, 1 day express |
| mail! Canada orders must be in U S dollars Weaccept Visaand
lLAasterCardv We ship C.O.D to U S. addresses only

ENTERPRIZES < oveouncusioness,

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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FREE
SHIPPING

WEST OF MISSISSIPPI

EAST — % UPS CHARGES

CALL FREE
1-800-841-2748
COMPUTERS

ALTOS580-20 . . . ... ...... $3350
ALTOS586-20 . . . ... ... ... $5899
ALTOS986-40 . . . . .. .. ... $CALL
APPLE LOOK-A-LIKE. . . . . .. $CALL
IBMPC. .. ... ... ...... $CALL
CORONA . . . . ... ... ..., $CALL
NEC8201 . . .. ... ... ... ... $459
SANYO 650-585 . . . . ... ... $CALL
TELEVIDEO
803. .. .. $1769 1603 . . . .. $2019
1605 $CALL
NORTHSTAR
ADV . .. .$2135 15MEG. . . .
ABATI . . .. .. .. ...
BROTHER HR 16P. . . . . . ... ..
DAISYWRITER 48K. . . . . . .. $CALL
EPSON. . . . ... ... ... ... $CALL
GEMINI1OX . . ... ... ... ... $258
JUKIB100. . . . . .. .. ... .. $429
OKIDATA (LOW PRICES) . . . . $CALL
QUME 1140+ W/INF. . . . ... .. $1365
CITOH
8510 . . . . . $319 1560 . . . . .. $499
F10-40C PS .$899 F1055 . .. .$1179
) DIABLO
620. . .. .. $769 630 APl . . .$1669
NEC
3550 . .. .$1495 3510 ... .. $1235

7710 . . . .$1645 2030 . . . . ..

ALTOS I ... ..o
QUME 102G. . . . .. ... ... ...

AMDEK 300G. . . . ... .......
AMDEK 300A. . . . .. ... .....
AMDEK COLOR I+
AMDEK COLOR I+
BMC COLOR . ... ... ... ...
PRINSTON HX12 . . . ... .. ...

DISK DRIVES — MODEMS

INDUS APPLE . . . .. ... .....
MICRO SCI A2
ATARI 1050
INDUS ATARI . . . ... ... ... .
RANA1000. . . . .. .. ... ....

PROMODEM 1200 . . . . . . ... ..
HAYS SMART MODEM
SMARTMODEM 1200. . . . .. . ..
SMARTMODEM 12008

1st PLACE

COMPUTER SYSTEMS
13422 N. CAVECREEK RD.

PHOENIX, AZ. 85022
OTHER INFORMATION: 602-867-9897

- m
L ‘] Frae shipping is on UPS ground only. E

Send cashier’s check or monaey order all other checks will
delay shipping two ks.
Prices & availability subject to change without notice.
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average reader of these books to im-
plement the machine The reason is
that while the virtual-machine descrip-
tion is in the public domain, the vir-
tual image of the Smalltalk system
(more than half a megabyte of Small-
talk objects) is owned and copy-
righted by the Xerox Corporation and
can be acquired only by hardware
companies that purchase a license to
incorporate the image into a hard-
ware product.

While this is a good guide to imple-
menting Smalltalk, and the details il-
lustrate some of the difficulties of im-
plementing an object-oriented lan-
guage on a standard computer, it may
be wasted on those who are reading
the book primarily to learn about
Smalltalk.

SMALLTALK-80: BITS OF
HISTORY, WORDS OF ADVICE

Smalltalk-80: Bits of History, Words of Ad-
vice delivers the essential implemen-
tation details to the programmers
who seek them. It is a collection of
papers edited by Glenn Krasner and
written by people who are reporting
the results of implementing Smalltalk
on some machine. The quality of the
papers ranges from fair to fascinating,
and the quantity of detail is great.
Amusing Smalltalk cartoons drawn by
Ted Kaehler and Jean Depoian add to
the lightness of the book. The four
sections that the papers are broken
down into are "Background’ “Ex-
periences,” ''Measurements and
Analyses” and 'Future Proposals.’
In the first of four “"Background”
papers, Adele Goldberg describes the
process of releasing Smalltalk outside
of Xerox. The second, written by Dan
Ingalls, presents a short history of the
Smalltalk language, beginning with
Smalltalk-72 (which started as a
1000-line BASIC program and became
an assembly-language implementa-
tion for the Nova minicomputer). One
interesting nugget of information is
that Smalltalk-78 was designed for,
and ran on, a transportable computer
with an 8086 microprocessor in a box
resembling current transport-
able-computer designs.

Glenn Krasner describes how the
world of Smalltalk objects is trans-
lated into the more traditional world
of disk files for communication be-
tween machines. The final paper was
written by Allen Wirfs-Brock of
Tektronix (the first three authors are
from Xerox PARC), and it is the start-
ing point for implementers looking for
advice from someone with experi-
ence. The writer recommends that
you implement in a high-level lan-
guage first, study the results, optimize,
experiment, and only then go on to
assembly language.

The papers in "Experiences’ are
detailed descriptions of problems en-
countered, ranging from coding errors
and Pascal-compiler bugs to using im-
plementations that required 10
minutes to clear a screen. It also con-
tains the decisions made while imple-
menting Smalltalk. The implementa-
tions described are for a range of
computers, including the MC68000,
the VAX-11/780, and Xerox PARC's
Dorado (a desktop unit more power-
ful than the VAX). In both this and the
next section, you can glimpse some
well-trained professional program-
mers who spend a significant amount
of time analyzing, studying, and
criticizing the performance of their
work; they know where to put the in-
tensive effort at improving code. The
details presented at this level will
probably stop most people who
haven't worked on a large and com-
plex computer program.

The programmers at Tektronix, who
worked with an in-house MC68000
machine, present a history of their
successful attempt to implement the
Smalltalk virtual machine in Pascal
(cross-compiled from a DECSYSTEM
20). They include their analyses, im-
provements, and error logs.

At Hewlett-Packard, the implemen-
tation team also used DECSYSTEM
20 Pascal, but they actually ran the
code on the system (using a graphics
terminal). Later they moved it to a
VAX running UNIX and translated
their virtual machine into C. Their
paper presents the changes they had
to make to adapt the standard Small-

(continued)



Most Choose PC,
but
Most Need JC.

Circle 187 on inquiry card.

PC, personal computer has become a
commodity product. It is just like a personal car.
It has limitations and problems. People expect PC
to do more than it can do.

JC is a growing computer. The superb
architecture can offer you painless expansion for
your organization. If your computer must be able
to grow as you grow, JC is your only choice.

JC computers have been available thru our
world-wide dealer network since 1979. The
installed base of computers is now reaching
10,000 units. Our latest addition features a multi-
user, multi-processor system, based on our 80186
master/slave processor modules. It runs under
TurboDos* 1.4 operating system with PC/DOS
emulation.

JC users agree that our computers truly offer
expandability, low cost, and high performance.

If you want to know more, contact us. Let one
of our professional dealers help you. They will
hold your hand until you get solutions, not
problems.

See us at

COMMDEX /Fall ‘84

. Las Vegas Hilton
= Booth #7220

JC SYSTEMS

== ==  HIGH PERFORMANCE COMPANY

JC INFORMATION SYSTEMS, INC.
469 Valley Way
Milpitas, CA 95035
(408) 945-0318
TWX 910-381-7041

“TurboDos is a trademark of Software 2000, Inc.
"PC/DOS is a trademark of IBM Corporation.
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Now last minute presentations
can be made from
your personal computer.
In color. In house. In minutes.

Introducing Polaroid Palette.

Whether vour presentation is in 30
minutes or 30 days, the new Polaroid
Palette Computer Image Recorder will
make it easier. Priced at under $1800* it
lets you make Polaroid instant 35mm
slides or prints from personal
computer-generated data. Right at your
desk. So now you can create a presen-
tation in minutes. Without sending out
for processing, paying premiums for
rush service or risking the security of
your confidential information.

Works with the graphics
packages of the IBM PC or XT,
DEC Rainbow, Apple Ile and 11+
as well as other pcs.

The Polaroid Palette is designed to
work with many graphics software
packages. In fact, when using such
popular programs as Graphwriter,
Chart-Master, Sigri-Master, DR Draw
and DR Graph, Palette can virtually
double both the horizontal and vertical
resolution of your moritor. Plus, a

Circle 276 on inquiry card.

“backtill” feature reduces raster lines
for a smoother, more finished appear-
ance. The result— presentation quality
slides. On-the-spot.
Color 35mm slides, even from a
black and white CRL
Think of it as an artist’s palette. Be-
cause Palette “paints” your graphs,
charts and text. You're choosing from
up to 72 colors. If you don’t want red,
press a few keys—it’s green. And if
you're not the artistic-type, Polaroid
has developed a menu of color sets:
combinations of colors that have been
specially coordinated to complement
your presentations. And all of this is
yours, even if you have a black and
white monitor.
Lets you1 make last minute
changes or add
up-to-the-minute information.
The Polaroid Palette is the fast, con-
venient, low-cost way to prepare slides
for your presentation. And perhaps

even more important, Palette allows
you to keep confidential information
confidential. You won't have to send
your work out to anyone again.

So why wait until the last minute to
find out about Polaroid Palette? Call
this toll-free number or return this
coupon. Because with Palette you'll
make your deadlines, in no time.

For a demonstration, call toll-free, or mail the |
coupon to Polaroid Corp., E.1. Marketing, Dept. I
| 604, 575 Technology Sq., Cambridge, MA 02139. |

| CALL 1-800-225-1618 |

| OSend information. O Have representative call. |
| B 10/84

Name. Title
|

| Company______

| Address

| city — o State Zip —

| Telephone &

| PC make and model —

3 = Polaroid

*Suggested list price. Polaroid®
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The HP team concluded
that a system this
flexible is vulnerable
and will not make

a supportable product.

talk image into an environment whers
32-bit addresses are typical. As with
all papers here details are not
skimped on; bugs in the virtual image,
problems with floating-point arith-
metic, and problems in getting the in-
put and output routines running effi-
ciently are mentioned. as well as a de-
scription of the multilevel debugging
system used to attack development
problems. Unlike the others involved,
the HP team was disappointed in
Smalltalk and concluded that a system
this flexible is vulnerable and thus will

not make a supportable product.
The paper on the Xerox Dorado im-
plementation presents the issues that
confront those who are in a position
to implement all or part of their vir-
tual machine in their processor's
microcode. Here they chose to split
the implementation between micro-
code and macrocode (conventional
machine language) and described the
details as they apply to the unique ar-
chitecture of the Dorado computer.
The DEC group tried an initial im-
plementation on a PDP-11/23 but later
moved to a VAX-11/780; all of their
details apply to the latter. Unlike most
other implementations, where mem-
ory management is handled by refer-
ence counting, the DEC team adapted
an incremental garbage-collection al-
gorithm. While they prefer their tech-
nique, the body of the paper suggests
they haven't reached a consensus.
The "Measurements and Analyses”

FOR MACINTOSH, APPLE lls

MODULA-2 COMPILER/
INTERPRETER — $90

An advanced programming environment
supplied on diskette for the Apple I, I+,
and lle, Macintosh, lisa and the IBM
PC, XT and compatibles.

PASCAL-TO-MODULA-2
CONVERTER — $100

Increase the efficiency of your Pascal
programs by converting to Modula-2.
Run larger programs and take advantage
of Modula Corp's efficient interpreter.

IBM-PC AND LISA

N =
R e

<=

MODULA ENHANCER MEMORY
CARDS FOR APPLE II's AND
IBM-PC’s — $245

A revolutionary idea. An extra 64K of
memory and a four times increase in
execution speed of your Modula-2
programs compared to Pascal.

MODULA ENHANCER MEMORY
CARDS AND MODULA-2 SOFTWARE
FOR ONLY $285

Get the combination for a $50 savings.
The card requires its own version of the
compiler and interpreter to work properly.

e EER LgEBR. mmam  E B aa

AN

Al A 4 A 4 ' )

CORPCRATION
950 N. University Ave., Provo, UT 84604 801/375-7400 or 800/LILITH2

1984 by Modula Corporation. Apple” Apple Computer Inc., IBM* 1BM Corp.

82 BYTE - OCTOBER 1984

Circle 240 on inquiry card.

section’s papers are primarily tables
of performance analyses. (In par-
ticular, the question repeatedly
answered is: Where is the interpreter
spending all of its time?) However, the
first paper, by Kim McCall of Xerox.
has a table of benchmarks using a col-
lection of well-described tests that ran
on 10 implementations. The paper
quite rightly disclaims the significance
of any comparison, both because of
the disparity of the hardware involved
and the varying levels of effort that
had been applied to optimizing dif-
ferent implementations. However,
there are still some interesting facts
here. First, the Xerox Dorado imple-
mentation was between five and twen-
ty times faster than its next com-
petitor, the Xerox Dolphin (which is
the Xerox 1100 SIP). The second fact
is that one of the implementations, on
a 10-MHz MC68000 chip, compared
very favorably with Xerox's implemen-
tation on its 1100 SIP. Other papers
in the book make it clear that this chip
has been targeted for intensive work
by many implementers. This suggests
that we might soon see a Smalltalk
machine with a 68000 processor for
much less than $60,000.

The final section of the book con-
tains six papers discussing proposals
for improving Smalltalk. Three discuss
projects under development that were
at the time just proposals. At Xerox,
Glenn Krasner and Ted Kaehler are
working on an object-oriented (as op-
posed to the traditional page-
oriented) virtual-memory scheme, and
they describe the system here. Steve
Putz, also of Xerox, is in charge of
managing the evolution of Smalltalk-
80 systems. This is a common prob-
lem with all extensible languages;
isolated implementations (installed in
non-networked environments) tend to
quickly evolve into incompatible
dialects where improvements to one
version are difficult to transfer to an-
other. (LISP is one example)

D. Jason Penney of Tektronix de-
scribes using Smalltalk to implement
a file system. Interesting bugs and
snags aside, he liked its reliability and
usability, and he was using only an ex-

(continued)



ADS 2000

DOT MATRIX

PRINTER

165 CPS DRAFT MODE 9X9 DOT MATRIX
40 CPS VERY NEAR LETTER QUALITY 17X17 DOT MATRIX
QUAD DENSITY HIGH RESOLUTION GRAPHICS

The Antex Data Systems ADS 2000
prints at 165 characters per second
in correspondence quality using a
9x9 dot matrix. By turning on the
“FINE"” mode with a push of a button
or through software command it is
possible to obtain Very Near Letter
Quality (VNLQ) at 40 characters per
second using a 17x17 dot matrix. The
Epson FX-80 compatible ADS 2000
uses the full 96 character ASCII and
includes true descenders and graphic
resolution. Typestyles included with
the ADS 2000 include Pica, Elite,
Proportional and Italics and the
ability to design up to 256 characters
that can be combined with the
standard 128 typestyles. Subscripts
and Superscripts can be used for
scientific equations, notations and
formulas. The ADS 2000 can inter-
face to aimost any computer on the
market using the Centronics parallel
interface or the optional RS 232-C
serial interface.

ADS

ANTEX
DATA
SYSTEMS

SuperFont an optional software
program designed to utilize all the
special features of the ADS 2000 is
also available for popular computers.

SuperFont features include:

e A user friendly means of gen-
erating user designed fonts.

e 20 different fonts — the user can
print these characters in an elon-
gated or compressed character
size as well as regular sizes.

e An editor able to interface with
most commercially available word
processing software for down-
loading the 20 different and user
designed fonts.

A Division of International Antex inc.
2630 California Street ¢ Mountain View, California 94040
(415) 941-7914 o Telex: 704 969

INTERAX UD

DATA
EXCHANGE|
64K

SPOOLER

o
AL maor gosy
[ 4

ADS

Q%e ExcHANGE

The ADS-8212 DATA EXCHANGE/
64K is a computer independent inter-
face converter and print spooler. It
can be installed between virtually any
computer and any peripheral.

Data can be input in either serial
or parallel, stored in its 64K bytes of
RAM, and output serial or parallel.
Serial ports support baud rates from
50 to 19,200 and both hardware and
software handshaking. The input and
output ports are completely indepen-
dent; input data with one protocol
and baud rate and output it with a
different protocol and baud rate.
Selections are dip switch selectable,

A unique feature is its ability to
make unlimited numbers of copies.
Hitting the copy button will send
another copy to the printer. When
done making copies, hit the reset
button to clear the memory.

Included with the DATA EX-
CHANGE/64K are two 4 foot output
cables, one parallel cable with
standard Centronics type connector
and one serial cable with standard
DB 25 connector. Standard plugs are
supplied for input ports,

Suggested list price: $339.00
Dealer inquiries welcome.

DATA EXCHANGE/64

INPUT QuUTPUT
RS-232 RS-232

-~

50 TO 192K ~ o ¥ 5070192k
BAUD \\< BAUD
e
N

\\

PARALLEL 84K BUFFER PARALLEL

RS-232 HANDSHAKING:
RDY/BSY (DTR)
Xon/Xoff

ETX/ACK

ADS is a registered trademark of International Antex, inc
Epson FX-80 is a registered tradomark of Epson America
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The Quick Silver Fox
Jumps Over The Big Blue Dog.

We really hate to pick onfthe
big guys but compared to the
Silver Fox your basicIBM-PC™
is a slow, overpriceddog.

256k RAM

Why? Well, for starters, your
basic Silver Fox comes with 256k
of RAM which acts like a disk
drive so that more of your soft-
ware is accessed at the speed of
light rather than the speed of a
mechanical drive head.

1.6 Megabytes

Youalsohave morethan twice
as much software to access be-
cause the Silver Fox comes with
dual 800k disk drives for a total
of 1.6 Megabytes. Yet the Silver
Fox can read and write to all
popular PC formats.

14 Free Softwares

MS-DOS
HAGEN-DOS™
M-DISK
WordStar™
EasyWriter
DataStar
ReportStar
FILEBASE
CalcStar
10. Color Graphics Basic
11. MailMerge
12. SpellStar
13. 10 Games, graphics
and utilities .
Thebest free software bundle
inthe business, and the Fox will
run many programs written for
the IBM-PC like dBase Il and
Multiplan, and programs written
for Sanyo’s new MBC-550 series.

Reliability

Because the Silver Fox is
born on a totally automated
production line in Japan it is
inherently more reliable than

E9EIUER BIS LIS =
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systems built by hand. The Fox
is burned and tested for 14 days
inJapan,and furthertested after
final assembly here in the good
old U.S.ofA.

One Year Warranty

The Silver Fox is built better
so we can back it with a limited,
one-year warranty, four times
longer than IBM. We’re Scotts-
dale Systems and since 1980
we’ve shipped over $10,000,000
of microcomputer equipment
directly to microcomputer users.

Becausewe deal directly with
users, wethink wehave a better
idea of what you want. So the
Silver Fox includes graphics
with twice IBM’s resolution, a
printer port, a keyboard with a
big return key, and a 12", high-
resolution monitor as standard
equipment.

Of course, you could spend
$4729 at Computerland for an
IBM-PC that will perform almost
as well as a Silver Fox. But why
bother when you can call

1-800-FOR-A-FOX

and get your

$1398

to perform like $4729?

Foradditionalfinformation call®W800-367,2369, orin AZ.
AK, or Ml call{602)941-5856. Or write Silver[Fox Computers,
617 N. Scotisdale Road #B, Scottsdale. AZ 85257

IBM-PC price is based on a phone quote from the
Mesa, Az Computerland on July 30, 1984.[Pricefncluded
256k RAM. dual 360K drives {800K's weren’t available),
software, and a graphics /monitor.

Trademadks: Siiver Fox and Hagen:DOS. Scottsdale
Systems Ltd. IBM-PC, International [Business Machines
Corporation. Wordstar, Calcstar, Malimerge, Spellstar,
andinfostar, Micropro International. MS-DOS, Muitlplan,
'Microsoft Corporation. Filebase, EWDP Software, Inc.
dBASE i, Ashton-Tate.

Ordering: Telemarketing only, Silver Fox price is for
cash, F.O B. Scotisdale, price subjectito change. product
isubject to llimited supply Visa, Mastercard add 3%, AZ
residents add 6%. Returned merchandise subject to a
20%rrestockingfee.Personal/company checks take upito
3 weeks to clear. No C.0.0"s or AP.O.is.

BOOK REVIEWS

perimental implementation.

The remaining text contains three
proposals for future implementations.
One sketches an implementation on
the Intel 432. Another discusses
general ways of speeding up the sys-
tem by reducing the time necessary
to find the method that implements
a message. And the last is about
adapting an old. but not widely used,
reference-counting technique to re-
place the current one.

SUMMARY

Every student of computer science
should read Smalltalk-80: The Language
and lts Implementation. Whether or not
Smalltalk becomes a successful and
widely used language, the ideas it em-
bodies will be essential parts of future
programming systems. Anyone else
planning to design or work on interac-
tive computing environments would
also benefit from reading this volume,

The two other books require more
specialized interests. The Interactive Pro-
gramming Environment is plainly a
manual for Smalltalk users. While it is
definitely readable without an accom-
panying Smalltalk system, you'll need
to want to know the details of work-
ing with the Smalltalk-80 system in
order to read it through. The third
volume, Bits of History, Words of Advice,
contains papers that are essential to
implementers of Smalltalk, are poten-
tially useful to implementers of com-
plex programming systems, and might
be interesting to advanced computer
science students.

As a result of these three books,
Smalltalk, if and when it becomes
widely available, will be one of the
best-documented languages around.
We can only hope that when other
programming languages are intro-
duced to the computing community,
they are complemented by texts of
similar scope, clarity, and style. B

|Editor's Note: A review of the last book in this
Smalltalk series is forthcoming |

Richard Fritzson (5814 Russett Rd. #4
Madison, W1 53711) is a consultant and pro-
prietor of Computing Insights, a software com-
pany based in Madison, Wisconsin.



Trivia Quiz#1

Fill in the Blank.

Ittakes programmers to change a database.
Cerberus was amythical _______withthree _ ____and guarded the gateof _______.

Multiple Choice.

On Howdy Doody Time the kids sat
A. Onthe Hot Seat.
B. Inthe Peanut Gallery.
Jammed in the office IN basket.

Fill-in & Calculate.
SHIPPING INVOICE
VESSEL Noah's Atk ACCOUNT # 00202-21 WEIGHT RATE 8.065  VOLUME RATE 3. 750

UNIT
DESCRIPTION WEIGHT VOLUME RATE AMOUNT
Hippos 978 kilo 200 cubits 8.655 8464.59
Caged Doves 6.5 kilo 350 cubits 3.750 1312.50
Giraffes 760 kilo 2987 cubits SR SRR T i et

|

Ifyou can fill out a form, tity. VersaForm XL fills out the Free Offer. ‘ $50 retail value). Proof of purchase ‘
you can automate your | invoice, checks inventory, posts Send us just $1.00 for postageand | required.
business. to accounts receivable, and ages handling and receive our free VersaForm XL is used with IBM |

the client’s account —all at the VersaForm XL demo disk. You'll PC, XTand compatibles. Available
same time. . also receive a free template coupon. | soon forTl Pro, DEC Rainbow;
VersaForm XL has a versatile Buy one template program, get and Wang PC.

calculator Total across, down, or the second template free (up to a List price $449.00.

NewVersaForm XL is designed for
real people working in real offices.
| Unlike other databases, you don’t

iw\e (0 learn programming select from different rates based
o use it. R A\ V 4
’ on your own criteria. VersaForm XL m = ! !
| Speed and simplify makes the job easy. __—_= ==_
office paperwork. Instant Productivity. Applied Software Technology 170 Knowles Dr., Los Gatos CA 95030 }
l Write invoices. Do payroll. Control | VersaForm XL will format the ‘ HH h
inventory. Track receivables. Post | screen, enter data, manage the i i
dishursemenls. Process insurance da[al’)a’sesY gen(ura[e repor[s’ : $S() Template ——Free' : [
Clﬂinls. Maintain mallmg lists. | and prin[ f()rmsl It's ac()mple[e 1 ® 1
Analyze sales. Record palient his- business management system : OK, convince me. I'm enclosing $1.00 for postage  Check vour computer :
trics Prepare bids Ofienwith | i gne integrated packagc e :
single entry simplicity. Without Our optional templates save ! December 31,1984, Columbia .
| changing vour existing forms. ’ you even more time by giving you E Iflx:[r:ne;:lxgn E
Q1 o - A H ‘ ey N
Fill in the Blank. Multiple | alprCAdeslglrllf)d) form. With tem- ’ ! \\/rlr/ gggkgge i l(\;l:;:)\:egADrm Eamc :
X plates you'll be automated the very | | Technology 95030 DEC Rainbow i
- Choice. Calculate. first day for: Invoicing, Purchase ! (408) 370-2662 Other IB3M compatible :
Creating adatabaseis aseasyas | Order, Mailing List, Expense i — 1
typing your current forms onto the | Journal, Cash Receipts Journal, i ] - |
screen. Filling in the blanks enters | Check Writer, Job Costing, Legal ! Name |
your data. VersaForm XL even Office Manager, Medical Billing, 1 Company — - - !
checks your entries for correctness. ] and Medical Insurance Claims. Just | | ) - - e o |
| Multiple files can be quickly open the box, insert the diskette, i Address i
| updated.Type in the item and quan- | and you're off. 2 & = T sum |
o i o) o e T e B e e, S i i )

— e — ___ o=

TriviaQuiz Answers Zero programmens are requsred with VersaForm XL Cerberus was a mythical dog with three heads and guarded the gate of Hades On Howdy Doody Time the kids
sat in the Peannt Gallery. Giraffe. Rate 3.750, Amount 1/201.25. VersaForm X1, can choose the right rate according to pre-established criteria and make the correct calculations. Circle 26 on inquiry card.



ALL MAIL: Conroy-LaPointe, Inc. 12060 SW Garden Place, Portland, OR 97223
SHOWROOMS AT: PORTLAND, OR and SEATTLE, WA — BOTH OPEN M-SAT 10-6

HARDWARE for your APPLE

eorpic BUSINESS & TRAININ

5% TOLL FREE (800) 547-1289

SOFTWARE for your APPLE

UTILITY & SYSTEM

* ALS, The CP/M Card V3.0{+ or e)SPECIAL $399 $169 | » ALS/Silicon Valley, Word Handler LST  OUR
APPLE lic, CALL ASTAR, RF Modulator, to use TV $ 35§ 25| List Handler PRICE  PRICE
APPLE MACINTOSH CALL | * CCS, Serial Interface 7710 {Set BAUD)  § 150 99 | » Applied Soft Tech., VersaForm Beagle, GPLE or Aipha Plot, each $ 35 ¢ 27
APPLE lle, STARTER SYSTEM BY APPLE CALL | » CPS/Eastside Wid Card 2 (copier,+or ¢) $ 140 99 | Arktronics, Jane (Ii+ or tle} Ap. Mechanic, Disquick o ProntoD0OSea. $ 30 $ 19
LIMITED WARRANTY is 100% Parts & Labor for 90 days by us Chalkboard, Power Pad (Requires Kit)  $ 100 73 Jane (lic) Doube Take or Utility Cty, each $ 30 19
Digitsl Res., CP/M Gold Card (w/64K) $495 $359 Artsci, Magic Window || Typefaces, Tip Disk #1 o DOS Boss, each § 20 15
* Expand 64K Gold Card to 192K $325 $239 | » Ashton-Tate, dBase Il (Req CP/M 80) Central Point, Filer, DDS 33 & Util $ 20 15
TSR Kensington, System Saver $ %0 65 Friday (Requires CP/M 80) * Copy Il Ptus (bit copier) $ 40 30
PRICE  PRICE Key Tronic, KB200 Keyboard (Ii+} $298 $219 BPI Systemns, GLARAP,PR or INV each Epson, Graphics Dump $ 15 9
| Koala, Touch Tablet w Micro lllustrator  $125 § 85 | « Broderbund,Bank StWrtter or Speller.ea Hayes, Terminal Prog for Smartmodem)  $ 100 § 65
AMMOEK Amdisk |, 3" Micro-Fioppy, 143k § 299 $249 | ran “joystick (Ap 11 /11+) $ 65 $ 49| Business Solutions, Jack 2 (le} NEW * Insoft, GraFORTH Il by Paul Lutus $9 $65
« CENTRAL PT., Filer, Utility& Apple D0S § 20 § 15 Paddle(Ap |1 N1+ $ 50 39 Incredibbe Jack NEW Microsoft, ALD.S. $ 125 85
@__C%E M&R, Sup R fan (+ or ¢) $ 50 30 | Continental, GLARAP or PR, each Fortran 80 $195 $135
— * Microsoft, 780 Softcard (+ or &) $345 $235 |« Home Accountant COMPLETE MICROSOFT LINE IN STOCK
C1214 Dual Drives, ‘% Height, flat pack * 1280 Softcard Pus {+ or &) $695 $465 | CDEXtor Visicalc, Muthplan, Apple lie.each Penguin, Complete Graphics System I} § 80 54
{ke Apple Duodisk™) NEW $589 $425 |« 180 Softcard Premum{lle)  $395 $275 | Dow Jones, Market Analyzer _ Graphics Magician $ 60 41
€130 Controller (DOS & ProDOS) NEW S 89 $ 65 | » Orange Micro, Grappler Plus feor +) $149 $119 Market Manager Phoenix, Zoom Grafix $ 40 34
16K Buffer Board for Grappler Plus  $175 $119 Market Microscope Quality, Bag of Tricks $ 40 29
« A2 143K Disk Drive  $345 $219 Buffered Grappler Plus, 16K $239 $179 | Fox & Geller, Quickcode or dGraph, ea. Terrapin, Logo $ 9 65
A2 Controller Card ~ $100 79 Paymar, Lower Case Chip, Rev. 7{I1+) $ 50 39 dUtility (for dBase 1) United SWI, ASCI| Express-The Pro $130 87
MIGRGYSE * ﬁ“u 160K, Drive ggdg 599 * ;CP&. Applicard, lgfeatu;es \ 6Mhz §3;g 2;3 Hayden, Pee Wr‘i’ter " Utilico, Essential Data Duplicator 1l $ 80 49
i -SClL « A70 286K, Drive 9 99 H Electronics, Super Fan tl Harvard, Harvard Project Manager  NEW 1
AO/AT0Conroler $100 §79 | # Titan/Satgrn, cceertoril - $593. §399 | « Howard Sot s e, 194 ' HOME & EDUCATIONAL |
Transend/SSM, AlOli, Serial /Para | 22 169 | Knoware. Knoware NEW $ 95 i
TEAC, T40, Direct Drive, 163k $349 §239 | TG Products, Game Paddles (i+)  § 40 $ 29| Living Videotext, MinkTank NEW = &i“%‘:i“ﬁ;f’fu”n’g?l.i"ﬁt"“’ :E?n 2 gg §§
TEAC TEAC: 180, Double S<de'd, 326K $449 $329 i Joystick {Il+} $ 60 45 LI.K. Letter Perfect w/Mail Merge Blrronl‘. Study p'mg,am for SAT : $ 90 60
1/2 HIGH Controller Card by ComX, $110 § 49 | Videx PSIOI/ Card $229 $169 | Micro Pro, (all require Z80.CP/M Card) Beagle Bros., Beagle Bag $ 30 $ 19
x mgg; P{:'/Aoohca‘arg ga E/PM %E::LL g gg gg Bluechip, Milionaire $ 60 § 40
Elite 1, 163K, 40 Track 379 $239 f essiona, Broderbund, Print Shop NEW $ 50 34
Rana Ev:(e e 0 T::ck § et Of Youf *  WordStar ™+ Training Manual $4% $239 “hopifer or Lode Runnereach $ 35§ 23
Eite 3 652K 160Track  $849 $499 1 Do Bak OSSN STEUAL S13%5 [$.155 Arcade Machine $ 60§ 40
@F it Controller $145 § 89 M AC ¥ Peugoiilmecerca) [SRCAIS 20 $1129 Apple Panic $30 8§ 20
7 * memﬁa(d &CP/M  SPECIAL $4395 $295 CBS, fLarge Inventory) 35% off list
3 { % an pple DOSor CP/M) $195 $129 | & Continental. Home Accountant $ 75 49
RAM EXPANSION e * Osborne /ComX, (Disk and Boak) (Stat, Bus. & Math] Datasof, Aztec o Zaxxon, each $ 40 § 27
| A% Some Common Basic Programs(75ea) $100 $ 49 |  Dayidson, Speed Reader I $ 70 § 47
* ComX.80col, +64K RAM/for lle, 1 YrWty $199 ¢ 99 ] = — Practical Basic Programs{40ea) $100 $ 49 Word Attack! or Math Blaster! ea $5 § 34
e i 15 1 8 i B i o | i i
* Microsoft, RAM Card (11 +) 166 §100 69 Bluechip, Millionaire 60 45|  perfect,Perfect Wrter /Spell- 2 pakiCP/M) § 399 § 199 Harcourt, Computer Prep for SAT $ 8 54
* Titan /Saturn RAM Card (il+) 32k $249 $139 ; 5 Hayden, Sargon IH {Chess) $ 50 34
RAM Card (114 B $425 $229 Continental, Home Accountant 100 75| « Quark, Word Juggler & Lexicheck {lle) 189 $129 Infocom, Zork LilIl, or Starcross, each $ 40 27
RAMCard (Ii+) 128K $599 $329 ';("""-'" “’"Msg'“ Edge f‘?g igg Sensible, Sen. Speller or Bookends, €3 $ 125 $ 85 | » Inso®,3Games.Zarg/Spider Raid /Grapple § 82 $ 25
Sottware Call ensington, S o emS S0 30 Sierra/On-Line, Screen'iriter Pro, 2Pak $200 $135 Knoware, Knoware NEW S 95 64
S;”g: A 0 3 ea Screenwriter Il 130 § 89 Koala, Full line in stock, CALL 35% off list
. Microsoft, Fils e ori etk 195 3145 ThelDictionary INEWL $$100 69 Learning Co., (Large Inventory) 35%off list
VIDEO CARDS roso o 2 18 fie Gen. Manager || NEW! $230 $155 Microsoft, Typing Tutor |} $ 25 17
L r:] ('tD an il R0 Homeword 50§ 34 Monogram, Doilars and $ense or SAM  $100 $ 69
L BASIC 150 $113| " somtware Arta, IKSowe forleor ) 595 §109 |  onemUmel) %3 %
PRICE  PRICE et olVerllIonicior Penguin, Transylvania NEW § 35 24
BASIC Interpretel 150 99 3 A .
» Comx, 80col 64K M) Lytwty  $199 $ 99 | ponguin, Graphics Magioan 50§ 37| fom o e e 122 % 78 | Scarvorough/Lightning. Mistertype § 40 § 27
* Videx, VideoTerm 80 col. {+ or e} $279. $189 Software Publishing, PFS: File 125 94 PES. Graph 1% 70 ggar_lr_a /r?nwl.m:. Uttima Il g gg ;g
* UltraTerm (+ or | $379 $279 S Ren guid ir-Tech, Wizardry
Soft Video (Swuch)(ll*) bR I et PES: Report 125 ¢ 94 PES:Wirile (le]  $125 $ 79 | Spinnaker, Full ine in stock, CALL 35%oft list
PFS:File & Report $195 $145| Stoneware, DB Master Version 4.0 350 $229 i
Ennancer I {14) $149 $ 99 | v /Maker, Cickart NEW CALL " DB Uity for 129 § g7 | SublogicfrentSmuatorl o § %0 $ 37
Function Sirp (114 $ 39 8 29| yigex, Macalendar NEWS 89 $ 59 vidax, UtraPlan 18 $119 i oot Missian Pinball” 3 40§ 22
We Have Full Videx Line. Call. Up to 35% off ; Terrapin, Logo $ 99 § 65
P FunPak NEWS 39 § 26| wisiCorp, Full Line In Stock Call
OVERSTOCK SPECIA AND
LTSN | DISKETTES MODEMS %%ssones 5t % | PRINTERS essomes
APPLE HARDWARusr 02 | »CONROY-AAPOINTE-DISKETTES New:| ANCHOR Swmanbarkts o 2% $269 DOT MATRIX: P P
* - " DISKETTE oM PC Smartmodem 1200
ALS, The CP/M Card (3.0) ;‘5’% s?:g We guarantee these top qualty products with the Conroy- 1BM-PC Smartcom | Software 149 $109 EPSON;&B%?;%&:ZQCED m Sl% CC:
TG, Tractal $ 1 ¢ 24 | LaPontename. 3YEAR LIMITED WARRANTY. Micromodem lle w/Smartcom  § 329 $239 RXB0. 100 cps 3% Cal
Titan 30K RAM Card 1+ 4 30 10¢a, SS/3D, 35 Track (Apple, etc) 17 Micromodem 100 (S- 100 bus) 399 $275 RX80 F/T 1% Cal
/Satum, Card i+) $249 8 1
100ea; SS/SD; 35 Track (Apple, etc) 149 ok SC,:';‘MWD" %3353,22)321 ggg oy FXB0. 160 ops 69 Cal
1000 ea, SS/SD, 35 Track (Appie. etc. 1245
APPLE SOFTWARE 0 DS/00, ik (B0 1P} P Snartnosem 1200 (RS 230 3639 $535 e 0 tE o
Ashton. Tate, dBase It CP/M) § 495 ¢ 269 | 100€2.0S/DD, d0Tack IBM. H/P) 2301 {IBM FC to Modern,Cable 90529 Apgie l Grapiucs Dump Progam 15 9
P n; A3E i C 10002, DS/DD, 40 Track {IBM. H/P) 1995{ KENSINGTON, Modem 1200 NEW $595 $385| MANNESMANN Sort, 80 col 80czs s % 299
B silageeqventory 30 | 106 DS/DD, 40 Track (BMIPC Preformatec) NEW NOVATION. 103/212 Smart Cat 595 $415 | W o0 80 loys § 7% § 568
mym‘nes"vfrﬁa Ner. 22 i 129 % 43| 100ea DS/DD, 40 Track (1BMPC PreosmateciNEW § 289 N s§33 o 180100 160ps 108§ 778
g o 1000 ea, 0S /DD, 40 Track {IBM-PC Pre-form. NEW $24: ppl
Quark, LexCheck (e $1298 79 acd e 95| e GoL 1200 BALD 3350 $%9| owDATA A B0 10 gx 9§ 319
ca sig s130) G % 8109
. oS, para.
Af st OuR il $149 s 104 9, 80 ol 160 cps. para. 599 § 469
PRICE  PRICE 212 Auto Cat $695 $579
AMDEK_ 3" Disketes, Pac-10 $ 60 § 49 | QUADRAM S3LBeol fle0Tespara g e
e PR | COC, 100ea SS/00, 40T (Appe, M) $550 $195 Quadmodem, nternal BM NEW! § 505 $425 20peTuk g, 000 0
Blectronic Protaction, Lemon $ 60 ¢ 40 lé.gea SSS/}D% n;g{ ((fgae#%w § 72(5) 23% Quadmodem, Stand alone NEW! $ 695 $495 Mm Plug N P!ay,TrécttnOhgvaph Ccal
Lime $ N$ 60 fatee ANy H/P) s SOFTWARE-SEE APPLE OR {BM UTILITY SOFTWARE SECTIONS ORANGE MICRO, Grappier+ for Apple $ 165 § 119
Foh : i g 581 Dvsan. 10ea /00 (Ap‘w o ) BR O o PRACTICAL, Mcrobuff InLiné 64K Pra § 349 § 259
Kensington,PC Saver'Lne Cord w/iter  § 50 $ 39 10es o0 sromiimee) 5 69 3 35 | MONITORS Cessories McrotuttinimelodrSec I 0540 £ 39250
QUADRAM, Quadjet, Jet Color Printer 8% 795
NetworX, Wrretree, 4 outiet, w/ffter-surge § 70 $ 32| MAXELL 10 each, MD1, SS/DD $ 5 24 AMDEK, 300 400 500 60Q 700 NEW ca| STAR MIC... Gemini 107X, 120cps 499 289
DN B A TR M T R
. 10each, L 27 {» 12" Amber, #3008 1
ICALCULATORS 10each MD34DS/OD  § 84 § 32 [+ 12 Amber, #310A for BMPC 230 $159 | LETTER QUALITY:
41CX Caiculator NEW! § 325 § 275 * 13" Color 1+, Composite 399 $249 AMDEK, 5040 40cps, Para & Ser, $1675 $1395
() B g e s sl TOUOML B e e R R
41CV, Caiculator w/2.26 § 275 $ 219 GENERIK™ DlSKETTES * 13", Cotor 1V, RGB, 720Hx400V, 1BM) 5 same & s
* DVM (11, Color Il or Il to Apple H1/F  $ 179 $129 MACpac, interface TTX to Appie MAC Cal
PLOTTERS — * PRINCETON, RGB Hi Res, HX-12 795 $499 | * JUKL, 6100 18cps, Para 3 pich $ 59 § 458
HO WASSLE . RGB Hi Res, SR-12 799 $539| PRINTER INTERFACES and BUFFERS:
AMDEK. Amplot 11 6pen, 10x 14Bed  $1099 § 899 ASLOWAS $1 | wonevosce | |. ApETber, MAX 12 for Mono Board) § 249§ 199 | ™ \giy.pt pacllel Pnter Cable s 6D § 35
W/Jackess, oncememxs [ [* QU 3"::5’:’& Qr‘:*’l“ﬁ‘;%'gfsllzz" RCBCONgSIEEs u“& Apple Il I/F & Cable for Epson or Gemini § 95 § 59
no labets. top qualry. d QUADRAM, Al expandiable tw/copy to S12K) Snap-on lo 63K)
PRINTER SUPPLIES J00es. SS/S0, 5 Track ople Aar) $415 § 130 |+ Antchamer 12 Amter . NEW § 530 185 |  Moolae ooy 7. B WPEWAS. 5 179§ 139
Tractor Feed Paper, Ribbons, Daisy Wheels.  Call 10006y, 070 Je Trac ADD ‘Aa, o ZENITH, 12 Groen, M 123 00 89 Microfazer, w /Copy, PP, 64K #MP64wPS § 299 § 229
100es” 03/00, 401A e i $66 § 170 NITR. 13- amber 2vM124 200 s149| Mooazerw/Copy PP 2K wPS - $ 315§ 343
10005a. DS/D0, 481! M, 1/P) 50 1800 12 Golor, M13 599 gagn| Mool Snapon, BK PP Epsonw/PS § 169§ 129
Y MEANS A BEST BUY GRO LB {0 WA SE2ELILSER00 ZaCooe DM 135 Microfazer, Snapon, 64K, PP, Epson w/PS § 299 § 229
ORDERING INFORMATION AND TERMS: 3. L e e B anene To00 ot v o o s ey ot Pt o ome Congary CASH & CARRY OQUTLETS:
Lr:e&(:s ;Hospéoua;sys to u;u No cﬂ.ovu. Prices. v;!led!; I%cash Uscnur;! 50 ADD Jx‘m abowe prices for YISA, MasterCard or American ‘[xulzss For US. Mainland, add 3% ($5 minimum) for shipping, nsurance and handhing Over-the-counter sales onty. Open Monday through Saturday, 10:00t0 6.00
e e e e m ae7s o . S e ot ot s 30% (388 o o G A e, sy s e s bt SAN FRANCISCO — NEW STORE! OPENING 9/84. For information,
o estors or change ithout rice so call to venfy. Al goods are new, mclude waranty and are guatanteed fo work Due o our low prices and our assurance that you wil get new unused products. ALL SALES ARE FINAL Call call (415) 561-9050 PORTLAND, OREGON—NEW LOCATION! At
belore returning goods for repair or replacement Orders recewved with insutficient SIAH charjges will be refunded ORDER DESK HOURS 6 A.M. to 6 P.M. PST. Monday theough Fridey and 10to & Saturday. 6AM here s 9 Park 217 ri ard at mtersection 0{ 21 7 and 99” Call 620'5
AM in New York Thrs ad supersedes all previous ads. y - Lal 595.
Q‘H“L%'EJERE%%IEZSZ; grl‘elhu; e i computer 310 secttoncs snce 195 3 computer s since 1978 and in compuler mail order since 1980 Banks: Ist Interstate Bank, (S0% 643 4678 We belong 1o the Eg:?;rrTnla%n'swP\sa’z‘é:gasrdga cltgri';h Al\::'reSES'E %?Iﬁv;emvg‘\& 99%0?&(1 Ia';
¢ meice n y reet | | \
P P et e o ol Crgr s P MR snd S AN s o Magrum Compute SE 36th & Richards. Call 641-47%%
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romery COMputer Exchange

EXCESS
INVENTORIES

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!
SUPPLY CENTER for :=%-PC or XT

360K Disk Dnves by CDC

90 Day Limited Warranty By Us
Call for Details

® 1983 Conroy-LaPointe, Inc.

DRIVES ACCESSORIES

OQUR
PRICE

for the
1BM-PC or XT

PC-Backup, 16MB, Cartridge Tape System ~ $2195 Call
PC-STOR 41MB/1 7MB Disk&Backup System  $5995 Call

Amdsi V, ¥ hesght, internal, 320/360K
Amdsic I, 3" Dual Floppres, S00K

G®
CONTROL
DATA

$ 329 § 249
$ 499 § 439

320K /360K DS/DD DISK DRIVES

MAI &in-1 Mutiple Board,Color
AMDEK a:;ms&&or?(‘rehram $ 499

$399

ComboPlus Products Call

MegaPlus Products Call

SixPakPlus, 64K S/PCC+S/W § 395 $ 265

Sl 256(S/PACHSW § 6% $ 495
SixPakPhis, 382K S/PAC+S/W § 895 $595

Game Port for SixPak $ 50 39

1/0 Plus I, S/P/CC $215 $150

170 Plus 1l, S/PCC/G $265 $185

1/0 Pus I, 28/PCC/G $315 $215
Mono(yaphPus™PCClorlotus) $ 495 $ 375

Starter K, PCO02 $1095

PCNet, Circuit Board, PCH01 495

'ccs SuperVision, 132 col,mono.bcard § 799 $399
Graphics Adapter for Supervision $ 250 99

Power Pad{Requires Kit) $ 100 73

Chalkboard, oiirad st i 3 5 § 34
* Comx EoonoRAM™ 256K RAM Carciw /Fastrak™RAM disk

emulator and spooler software. $ 495 $ 325

UNE-I, Monttor bit & swivel base 50 39

CURTIS 3to 9foot keyboard cable 40 30

Vertical CPU “System Stand” 2% § 19

Monochrome Ext. Cable Pair 50 35

8087 Chip NEW § l75 159

HAUPPAGE g7 Mah Pk~ NEW 245

(HCW) 8087 Software Pk MEW 180 129

B(.‘ISQ7)‘0V§¢élg:)d %k/ MEW § 245 $195

w/para 245 $169

HERCULES Graphics Card, Mono 499 $ 349

5150, Std. keyboard 209 $159

Key Tronic, 3 KB5151, . keyboard  NEW $ 255 § 199

KBKgal'SlP]deREym/;édﬂm NEW igg 199

la Pad ™ w gn 89

Hoala mmme(s(;ucged 15 § 14

nchon (6} Card, MFC 8 § 79

MAYNARD' yerory cor oo it 19 §169

Memory Card 256K 495 §395

SANDSTAR HardDisk I/F Modue (HDM)  § 499 § 399

SERIES HardDisk Ca 0 $ 27

Para Port Module (PPM) 59 49

Serial Port Module (SPM) % § 79

Clock Cal. Module (CCM) 55 43

Game Adapter Module {GPM) 49 43

Memory Module “0"K (MMO) 12 99

Memory Modise 256K {MM256) 42 $357

© 1984 by Conroy-LaPointe, ine.
All Rights Reserved

UST  ouR ~
« Maynard, XTlOmegHars?mldlzsv&Sl Slgg 81150 JHIF;:E:,‘AIE[ASOR
$
MICROSOFT e 145
MOUSE SYSTEMS.PC Mouse w/sokware  § 295
PC jr Booster with Mouse  NEW $ 495 8 329
MMNUM PC MasterCard™, 1,536K Multrfunction|
S/P/G/CC with SofRAM ™ software which provides printer
spooler, RAM disk & many other functions  $4995 $ 3950
Color Board & Colormagic, 16 cokr, w/Para § 559 ¢ 395
Color Board & Draftsman, 16 color, w Para § 559 § 395
PARADISE, MutbDesplay Card NEW § 595 § 43
# Quadiink NEWEST VERSION § 630 $
Quadboard, no RAM, expand to 384K $295 ¢ 21
Quadboard 64K, expand to 384K S/P/CC $ 3% $ 26!
Quadboard 256K, expand to 384KSPAC  § 675 § 5
# Quadboard, 384K, S/P/CC $7% ¢
Quadboard |1, no RAM, expand to 256K $ 295 § 21 ©1983
T 2 $ 3% 3383 Conoy-LaPointe, Inc.
Eﬂ;ﬂ B2 : %"g’,;g?,‘amn § 7 : 2580 Prices and availability subiect to change. Call
wad 512 + 512K plus senai port $ 895 § 625 ]

SJadcolor I, board, 16 colors $29 § 215 ¥ Chip 49 Call for Larger
# Upgrade Quadcolor lto/g/kgcc $215 ¢ ‘l:‘" Kit Quantity Prices
Quaghuedboard Mono/S/P/0CH 9Each, 64K, 200 ns, MEMORY CHIP KIT

# Quadchrome, 12" RGB Color Monitor $ 795 $ 495 . ‘ 3
gwchmme i, 14" RGB Color NEW $ 650 § & 90 Day Warranty by us
Amberchrome, 12" Amber NEW § 250 $ 165
ad 3278 NEW $1195 Call 325
gag": IV; :E: C" $295 Two or mora.
30N
Tecmar GeheMaster s 6% 3 5451 ComX EconoRAM™ 256K BOARD
o m%g&ss%/lc& g ggg : §75 With Fastrak™ RAM Disk Emulator and Spooker Software
Captain, 64KS/PAC  § 4214 § 324 Fully Compatible, 1 Year imited Warranty by ComX
Captain, 384KS/PAAC  § 795 § 595 Workson D0S 1.1,2.00r 2.1
Wave, 256K(short board) § 499 $ 369
Titan iR g—
ator PC (8086 +
TG PRODUCTS, oystck $ 458 %* MEANS A BEST BUY

BUSINESS & RMNING

SOFTWARE for

BUSINESS & TRAINING

or XT

UTILITY & SYSTEM

With Detailed Installation Instructions NPT AT 285 5 S R e T ST ouR
; ’ i ne Report Wrier
30 Day Limited Warranty by Factory Authorized Distr ASHTON-TATE, Friday Clout NEW $ (35 $129 | DIGITAL RESEARCH,
Same as now 1 85 Framework (avail, July/Aug) NEW MICROSOFT, Chart NEW $ 125 85 Concurrent CP/M-86" w/ windows 350 $225
installed by IBM FULL HEIGHT dBase IIf favail. July/Aug) NEW Project NEW $250 $169 CP/M-B6™ PC/XT) 60 $ 40
5 dBase ), {req. PC-DOS & 128K) Muttipian $195 $129 CBASIC 86™ CP/M386 200 $135
) HALF HEIGHT dBase fl to 11l upgrade Word 375 $259 |  CBASK Compder CP/M-86r PCDOSez) $ 600 $365
Call For Larger Quantity Prices dBase If User's Guide [Book) Word with Mouse 475 $325 Pascal /MT+ [CP/M- 86} 400 $269
Everyman’s DB Primer (Book) MONOGRAM, Dollars & $ense 165 $110 Pascal /MT+ {(PCDOS} 600 $399
y Y Hi Dual Drve risonl; $ R0 2:1,3 AT, Training Programs —Wde ine in stork MULTIMATE. Multimate 495 $295 |  PL/1 PCDOS or CP/M-86 each) 750 $499
Srnar ks varu o ons| [ st S DR | gelpsinT B HE
Quaddisk Internal Hat ks w /Controller , Gen'l Acctg ARAP or PR, eacl OPEN SYS, GLARAP.PRINV or PQ,eac 4
6MB Removable NEW $2295 $1695 BUSINESS SOLUTIONS, jack 2 NEW « OSBORNE /COMX, Book & Business, tatistics FUNK SOFTWARE. Sideways  NEW § 60 40
6MB Fixed NEW $1335 $1495 CDEX, Training for .. (Large inventory} & Math Programs on DS/DD Drsks) HAYES, Smartcom || {Data Com.) 149 $109
%2MB Fixed NEW $2250 $1650 CHA%(’;‘IE.:B.} McTcroS’an Some Common Basic Programs{70ea) $ 100 29 * mngOT‘#aFFORm(‘Tm‘eD‘;tD&%::?m }gg 1;3
B Fixed NEW $2895 $2195] |« CON TAL, Tax Advantage Practicat Basic Programs {40 each) 100 9 MICROSTUF, Crosstaik XVI(Data
72M8 Fixed NEW $6500 $4795 Home Accountant Plus PEACHTREE, Peach Pak {GLARSAP} 395 $239 MICROSOFT, muMath/muSimp 300 $199
FCM (Fiing, Cataloging. Mailing) Peach Text 5000 395 $239 Business BASIC Comp. 600 $399
10 MEG (XT) DISK K T SREfecT: ieiacinifer us s219 Pasal Compier 3w 3199
q - f nalyzer Writer es, 2 Pak mpil
Convert your PC to 10 meg and to be XT compatible with Marhet Manager Perect Filer ™or Perfect Calc. exch 249§ 149 BASIC Compier 3% $269
f the foll INTERNAL HARD DISK SYSTEMS. Kits
v Qulty mpneei o wotk i DOS.2/2 . Compiety T e S gl Forld Weler Spefer, "g’kﬁg‘}“e‘” A rORaNconpler, || 33013280
X & GELLER, SOFTWARE PUBLISHIN 89 mpiier
X1 0;}";93}'”;9 ’}"0 {lne=d : L EO&ﬂ”JJf"J‘a" i Quickcode, dGraph, Gralox or Oz, each  $295 $195 125 $ 79 | NORTON, Ltiities 2.0, 14 programs 80 $ 54
;‘r‘]g:u e gty Hard] s aroan dUtil (MSDOS or CP/MBS, eachj =, 9 § 65 Prswme 140 $ 89 | ROSESOFT, Prokey 130§ 87
HARVARD, Manager L 3% $265 PFSGraph  § 140 89
ComX Intemal 10meg Hard Disk kit NEW  $869| | HAYDEN, IBM P Wrter . 200 $135| SORCIM, SuperCaic 2 ESE Ml HOME & EDUCATIONAL
Kamerman Pie Spetier or Sargon I,each 50 SuperCalc 3 395 $265
€ HOWARDSOFT, $S1/SATELLITE WordPertect 495 $275 | ATARL. Centpede, PacMan or Donkeyeach § 35 § 28
5 . Tax Preparer, 1984 —tor 1983 year $ 295 $220 Personal WordPerfect $ 195 $149 | EPYX/Auto. Sim., Tempie of Apshai 40 29
Megaflight 100 10 mbyte Hard Disk Kit NEW  $869 HUMAN EDGE. Management or St ea $ 250 $ 169 STONEWARE. Advanced D.B. Master 595 $395 |« ARMONK, f.lecmwe Suite 40 27
MAYNARD 1US, EasyWrter || System 350 $259 SUMMA. Trader's Forecast NEW $250 $189 BLUE CHIP, Millonaire or Tycoon.each § 60 39
E£asySpefer It 100 68 Trader's Data Manager  NEW $ 200 $ 150 BP! SYSTEMS, Personal Accounting 99 66
10 M;EJHSaa’ddDIM &W'Sl Sandstar w‘"ﬂ‘:{;gg $1150 Business gy(ﬁem: GL+AR AP l;gg 995 Trader's Accoumtant NEW $350 $259 |« BROB: RguUND, Ag:)le Panic (A)lo‘) gg ;g
acce| indstar ules GLARAP,OF or INV, each 395 Compiete System NEW $ 700 §525 e Runner or Serpentine, eacl
+ |NSOFT, Data Designeasy to use DEMS  $ 250 95 T/MAKER, T/Mahes I 215 $169 CBS, Chas. Goren Learn Bridge ~ NEW $ 80 54
C"Amm fanimated 3D K'GD'“C;IN lg 95 THOUGHTWARE, Mgt Senes s 33%off list gg:msgf‘l":meAu Lor an,;a) l% ;g
. KNOWARE, Knoware {reg. graphics} 64 VISICORP, VisiCalc 4 250 $169 me Accountant Plus
SLERSTOCK SPECIALS Tl - M B I o e g 8
g A writer 30 rd Attach! or aster, eacl
IBM HARDWARE Volkswrter Deluxe 25 $195 UTILITY & SYSTEM HAYDEN, Sargon IIf ichess) 50 § 34
CCS. Supervision, 132 Col. Mone. Bd $ 799 ¢ 399 « LOTUS 1-23 495 $309 INFOCODIA, Deadhne orZDS'usrmom each 38 3;
Symphony, (avail. July /Aug) NEN $695 $465 - Zork | or Zork H or 2ork LI, each 2
CCS, Graptics Adapter for Supervision $ Zgg g gg 1231 Symaheny. (wal oy /Ausg NEW § 200 § 135 '1983 CL SOfF |WP0A RSER:\WAR"D. ¢ the best | * INSOFT, Mystrix Wordi o uotrineach § 35 8§ 25
KENSINGTON, PC Saver $ UE. Using 1.2.3 (Book 15 12 Copy Il PC by Central Poit are 15 still one of the MICROSOFT, Flight Smulator 1 5 33
KOALA, Graphic Pad w/PC Design $150 § 89 o NG V|K OT(EXT )mnh " 1 software buys avaiable. it wdl copy more copy protected MONOGRAM. Dallare & Som 165 $110
Quadram, 256K Quadboard 256¢ Max_ $ 595 § 395 i gk tack  MEW $ 1 $129 { citryare and faster than any other backup system Unihe T e 38tz R
IBM SOFTWARE 'CROPR% Word Star 4Pk g}-gm g 239 | other copiers it makes an exact dupiicate of your onginal and PBL CORP. '";:m" oy St 145 99
ASHTON-TATE, dBase I 34 3 260] [* GRS SO 195 " NEW § 195 8 129 | "90es 100% verficaton of copy. Documentaton s exclent” SCARBOROUGH, MasterType 50 § 34
DIGITAL RES, Access Manager (PC/DOS) § 400 § 175 MadMerge™ 250 $129 | * CENTRAL POINT, Copy Il PC.Backup $ 40 $ 30 SPINNAKER, Snooper Troops {1or 2) 45 35
DIGITAL RESEARCH. full Line Call Starindex ™ 1% $109 | * COMX, Fastrak™ RAM /Disk emulator Story Machine or Face Maker 3 24
;%‘vgi%"s%lﬁm&"ﬁ%m : ggso : igg Froptrs SE/MMIS! Sal ol 05 LEg ;E%éﬂvevwﬂ” slmﬁ &m% V'J:’I:‘sio&'::" $100 $ 59 STRQAEE(;G:;C'“T}': V:*arp'fac;'a lmn : ﬁg gg
' InfoStar ™+ SPECIAL $ 495 $259 SUBLOGIC. Night Mission Pin
MICROPRO, Option Pak MM/SS/Si $ 295 § 145
r FREE G | FT Mail To: 12060 SW Garden Place, Portland, OR 97223 | OURAD m‘)&t TOLL FREE P
I Use of our order forms qualrhies you for a free l # 89 800) 547‘ 1289 Pnrt%lnd
| gt with your order. Get on our mailing kst NAME | OREGON ONLY {800) 451-51511 03 6209877
| now for order forms, and our new newsletter | MEMBER
and sales specials announcement Our - ADDRESS 4 HOT LINE | ORDER DESK HOURS
OUR ggtomers are already on our list | \ e mbrmmsg\oyc&v% mrﬁmw GP#MPSPTS
- - o
| s’ COUPON ary —STATE— 2P| | e oo | NO SALES TAX | RS P o nder”

Circle 81 for IBM Peripherals. Circle 82 for Apple. Circle 83 for all others.
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A truly great terminal

88

Great. In one word, that’s the new VISUAL 60. The display
is crisp and clear for easy viewing. The low profile keyboard
is built for comfort and speed, as well as high reliability.
And the streamlined enclosure saves precious space—
beautifully. Moreover, you get the emulation capabilities
you’d expect from VISUAL—code-for-code compatibility
with the Esprit I, ADDS Viewpoint’, Lear Siegler ADM-3A"
and DEC VT52.

All this, plus renowned VISUAL quality throughout, at
a price below any other terminal in its class. Contact VISUAL
for full details or a demonstration. See for yourself just how
great the VISUAL 60 really is.

BYTE * OCTOBER 1984

« See for yourselt ®

Visual Technology Incorporated

540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539

REGIONAL OFFICES:

Northwest: (415) 490-1482
Southwest:  (213) 534-0200
North Central: (513) 435-7044
South Central: (214) 255-8538
Northeast: (201) 528-8633
Southeast:  (301) 924-5330

Circle 371 on inquiry card.




E-V-ENT

QUEUE

October 1984

® MEDICAL COMPUTER
SEMINAR—Medical Com-
puter Weekends, various
sites throughout the US. For
cardiologists, internists, and
primary-care physicians.
Focuses on the role of the
multipurpose medical office
computer. Seminars qualify
for 13 hours CME Category
| credit. Contact Interna-
tional Medical Education
Corp., 64 Inverness Dr. E,
Englewood, CO 80112, (800)
525-8651; in Colorado, (303)
790-8445. October

® SEMINARS FOR PROFES-
SIONALS—Professional De-
velopment Seminars, various
sites throughout the U.S.
Topic areas: data communi-
cations, database manage-
ment, EDP operations,
microcomputers, software
engineering, CAD/CAM, IBM
mainframes, office automa-
tion, and others. Fees range
from $195 to $1095. Contact
Institute for Advanced Tech-
nology. 6003 Executive
Blvd., Rockville, MD 20852,
(800) 638-6590; in Maryland,
(301) 468-8576. October

® COURSES FROM ICS
Courses from Integrated
Computer Systems, various
sites throughout the US.
Among the courses offered
are "Computer Network De-
sign and Protocols” and
“Data Communications.”
Fees are generally $895. For
more information, contact
Integrated Computer Sys-
tems, 6305 Arizona Place,
POB 45405, Los Angeles,
CA 90045, (800) 421-8166; in
California. (800) 352-8251 or
(213) 417-8888.
October—November

® SHOWS IN GERMANY
Chip Microcomputer Weeks,

various sites throughout
West Germany. Microcom-
puter products, trends, and
applications will be demon-
strated. Sponsored by Chip,
a leading German computer
magazine, Contact Network
GmbH, An der Friedenseiche
10, D-3050 Wunstorf 2,
Bundesrepublik Deutschland
(West Germany); tel: (0 50
33) 10 56; Telex: 92 45 45.
In England, Network Events
Ltd., Printers Mews, Market
Hill, Buckingham MKI18 []X,
England; tel: (02 80) 81 52
26; Telex: 83111,
October—November

® BRUSH-UPS FOR
ENGINEERS—Continuing
Engineering Education
Courses, George Washington
University, Washington, DC.
Among the course titles are
“Microcomputer Application
Workshop: Evaluating Micro-
computer Software Pack-
ages’ and “Workshop in
Data Communications for
Microcomputers.” Tuition
ranges from $625 to $875.
Contact George Harrison,
Continuing Engineering Edu-
cation, George Washington
University, Washington, DC
20052, (800) 424-9773; in
the District of Columbia,
(202) 676-6106.
October—December

® COMPUTER SHOWCASES
Computer Showcase Expo,
various sites throughout the
U.S. These traveling shows
feature regional and national
vendors of computer sys-
tems, peripherals, software,
and accessories. Admission

is $7.50 or $5, depending
on location. Discount tickets
are available from par-
ticipating exhibitors. For a
schedule, contact The Inter-
face Group Inc., 300 First
Ave,, Needham, MA 02194
(800) 325-3330; in Massa-
chusetts, (617) 449-6600.
October—December

® INDUSTRIAL ENGINEER
PROGRAMS—1984 Institute
of Industrial Engineers’ Con-
tinuing Education Programs,
various sites throughout the
US. Among the programs
on the agenda are “"Robot-
ics—Equipment, Applica-
tions, and Methodology”
and “Effective Utilization of
Microcomputers.” A com-
plete listing is available from
the Institute of Industrial
Engineers, 25 Technology
Park/Atlanta, Norcross, GA
30092, (404) 449-0460.
October—-December

® INFORMATION-
PROCESSING SEMINARS
New York University
Seminars in Information Pro-
cessing, various sites
throughout the US. “Fun-
damentals of Data Process-
ing for Administrative
Assistants and Secretaries”
and "Managing Systems
Projects” are two of the
seminars offered. For a
calendar listing and more in-
formation, contact School of
Continuing Education,
Seminar Center, New York
University, 575 Madison
Ave, New York, NY 10022.
(212) 748-5094.
QOctober—December
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IF YOU WANT your organization's public activities listed in BYTE's Event
Queue, we need to know about them at least four months in advance. Send
information about computer conferences, seminars, workshops, and courses
to BYTE, Event Queue, POB 372, Hancock, NH 03449,

® INTEL WORKSHOPS
Microcomputer Workshops,
various sites throughout the
US. and Canada. Intel, the
semiconductor memory
manufacturer, is offering
more than 20 workshops on
microprocessor applications.
A brochure is available. Con-
tact Customer Training, Intel
Corp., 27 Industrial Ave.,
Chelmsford, MA 01824-3688,
(617) 256-1374.
October—December

® LECTURE SERIES
Montclair State College Col-
loquium Lecture Series and
the Nobel Laureate Lecture
Series, Richardson Hall,
Room W-117, Upper Mont-
clair, NJ. Topics to be ad-
dressed include “The Birth
and Prospects of Expert
Systems” and “Industrial Ap-
plications of Input/Qutput
Analysis”” Admission is free,
Contact Professor Gideon
Nettler, Department of
Mathematics and Computer
Science, Montclair State Col-
lege. Upper Montclair, NJ
07043, (201) 893-4294.
October—December

® PROFESSIONAL
EDUCATION—Seminars from
the Institute for Professional
Education, various sites in
the US. Programs in
statistics, management,
simulation and modeling.
personal computers, and
computer science. Contact
the Institute for Professional
Education, POB 756, Arling-
ton, VA 22216, (703)
527-8700. October—December

® SHOWS IN FLORIDA

The Great Southern Com-

puter Show, various sites

throughout Florida. Com-

puter hardware, software,
(continued)
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THE HARD ONE
IS RIGHT
TO FIND!

We’'ve Got it at

ALPHA OMEGA

COMPUTER PRODLLTS

TURBO 10

HARD DISK PACKAGE $949.00

® TURBO 10 is designed for the IBM PC®, to
achieve IBM PC/XT® capacity, and full PC/XT
compatibility.

® Access seek time 300% faster than IBM PC/XTE®.

® |deal with the use of serious application pro-
grams, such as Aston Tate™ dBase Ill and
Framework, Lotus™ 1, 2, 3 and Symphony™,
Micropro Wordstar, etc. . .

@13 month defective exchange policy, covering
both parts and labor.

® TURBO 10 comes complete with all necessary
interfacing and cables, and installation and user
documentation.

® Speed, Convenience, Affordability, and Reliability
...at Alpha Omega Computer Products we put

it all together for you.

Contact your local dealer,
and ask for the TURBO 10.

or call:

o1 345-4422

18612 Ventura Bivd., Tarzana, CA 91356

All products are pre-tested before delivery. and are guaranteed for 13 months. Within
this period. defective returns must accompany an AMA number. All other returns
subject to a 10% restocking fee. Please include S6 for shipping and handling. There will
be an additional $4 surcharge on COD orders. Calif. residents include 6.5% sales tax.

Circle 14 on inquiry card.
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peripherals, accessories. and
word- and data-processing
equipment will be featured.
Schedules are available from
Great Southern Computer
Shows, POB 655. Jackson-
ville, FL 32201, (904)
356-1044.

October—December

® MIDWEST ELECTRONICS
The Mid-America Electronics
Convention, MAECON/84,
St. Louis, MO. Exhibits
seminars, tutorials, and sym-
posia. Contact Electronic
Representatives Association,
20 East Huron St., Chicago,
IL 60611, (312) 649-1333.
October 10~11

@® NETWORK ARCHITEC-
TURES—Introduction to Net-
work Architectures, Atlanta,
GA. This course provides an
introduction to network ar-
chitectures and prepares
participants to pursue the
study of specific network
components applicable to
their needs. The fee is $795.
Contact Elaine Hadden
Nicholas, Department of
Continuing Education,
Georgia Institute of
Technology. Atlanta, GA
30332-0385, (404) 894-2547.
October 10-12

® NETWORKS EXPLORED
Localnet ‘84, Sheraton Har-
bor Island Hotel, San Diego.
CA. Speakers, papers, and
exhibitions will look at local
network technology and the
effects of office automation.
Contact Online Conferences
Inc., Suite 1190, 2 Penn
Plaza, New York, NY 10121
(212) 279-8890.

October 10~12

® PROJECT MANAGEMENT
SEMINAR—Software for
Project Management and
Estimating. Washington, DC.
Fee: $425. Contact CIP Infor-
mation Services Inc., 1105-F
Spring St., Silver Spring, MD
20910, (301) 589-7933.
October 11-12

® GOLDEN STATE EXPO
Computer Expo and PC
Faire, Cal Expo, Sacramento,
CA. Contact Computer Expo
& PC Show, Suite 395, 2020
Hurley Way, Sacramento, CA
95825, (916) 924-9351.
October 11-14

® EDUCATIONAL COM-
PUTER FAIR—Fourth Annual
Educational Computer Fair,
Cleveland, OH. Contact
Educational Computer Con-
sortium of Ohio, 4777 Farn-
hurst Rd., Cleveland, OH
44124, (216) 291-5225.
October 12-13

® LONE STAR COMPUTING
The Second Annual Heart of
Texas Computer Show, Con-
vention Center, San Antonio,
TX. Exhibits of computers,
games, robots, and other
high-tech products. Contact
Heart of Texas Computer
Show, POB 12094, San An-
tonio, TX 78212, (512}
681-2248. October 12-14

@® COMPUTERS IN LAB
Laboratory Computer Inter-
facing, McGill University,
Montreal, Quebec, Canada.
Two short courses, “Com-
puters in the Laboratory”
and “Laboratory Computer
Interfacing,” are offered.
Contact Dr. Eric Salin.
Department of Chemistry,
McGill University, Montreal,
Quebec H3A 2K6, Canada,
(514) 392-5784.

October 13—-14

® TENTH VIDEO SHOW
VIDCOM, Cannes, France.
The tenth anniversary of this
meeting of video-communi-
cations professionals. Con-
tact Commissariat Général,
179, Avenue Victor-Hugo,
75116 Paris, France; tel: (33)
(1) 505.14.03; Telex: 630.547
MIDORG. October 13~17

® FUTURE OF VIDEODISC
The Second International
Conference on the Future of
Optical Memories, Video-
discs, and Compact Disks to
the Year 2000, Loew's Sum-



EVENT QUEUE

mit Hotel, New York City.
Speakers and demonstra-
tions. The fee is $795. Con-
tact Technology Opportunity
Conference, POB 14817, San
Francisco, CA 94114-0817,
(415) 626-1133.

October 15~17

® HIGHTECH TUTORIAL
Tutorial Short Course from
Hellman Associates, Boston,
MA. Topic: "Error Correc-
tion.” The fee is $895. Con-
tact Hellman Associates Inc..
Suite 300, 299 Calitornia
Ave.. Palo Alto, CA 94306,
(415) 328-4091.

October 15~17

® UNIX INSIDE AND OUT
UNIX Operating System Ex-
position and Conference,
Sheraton Centre Hotel and
Marina Exposition Complex,
New York City. Seminars,
social functions, and 350 ex-
hibition booths. Contact Na-
tional Expositions Co. Inc.,
14 West 40th St.. New York,
NY 10018, (212) 391-9111.
October 16-18

® WEST COAST EXPO,
CONFERENCE—The Wwest
Coast Electronic Office Expo
and Conference, EOE "84,
Convention Center, San Jose,
CA. More than 200 exhibits.
Contact Cartlidge & Asso-
ciates Inc.. Suite 205, 4030
Moorpark Ave., San Jose, CA
95117, (408) 554-6644.
October 16-18

® OFFICE COMPUTERS
The Sixth Annual Calgary
Computer and Office Auto-
mation Show, Roundup Cen-
tre, Calgary, Alberta,
Canada. Contact Industrial
Trade Shows, 20 Butterick
Rd., Toronto, Ontario M8W
378, Canada, (416} 252-7791.
October 17-18

® COMPUTERS. COM-
MAND, CONTROL—The Sec-
ond Annual Symposium and
Exhibition of AFCEA, Inn at
Executive Park, Kansas City,
MO. The theme for this
year's symposium is "The

Role of Knowledge-Based
Systems in Command and
Control.” Panel discussions.
paper presentations, and ex-
hibits. Contact Armed Forces
Communications and Elec-
tronics Association, POB
456, Leavenworth, KS 66048,
(913) 651-7800.

October 17-19

® ASIS MEETING

The Forty-Seventh Annual
Meeting of American Soci-
ety for Information Science,
Franklin Plaza, Philadelphia,
PA. This year's theme is
'1984—Challenges to an In-
formation Society” Contact
1984 ASIS Convention, The
Automated Office. 3401
Market St., Philadelphia, PA
19104. October 21-26

® HUMAN FACTORS

The 1984 Annual Meeting of
The Human Factors Society.
Hyatt Regency Hatel, San
Antonio, TX. Panel discus-
sions, workshops. and
research reports will focus
on the theme "New Fron-
tiers for Science and Tech-
nology.” Contact Patrick
Dowd, USAF Scheol of
Aerospace Medicine, USAF-
SAM/VN, Brooks AFB, TX
78235, (512) 536-3464.
October 21-26

® [SMM SYMPOSIUM

The Twenty-Sixth Interna-
tional Society for Mini and
Microcomputers [nterna-
tional Symposium, Statler
Hotel, New York City. This
symposium covers all areas
of engineering, signal pro-
cessing, communication,
robotics, networks, educa-
tion, and graphics. Contact
Canadian Secretariat (ISMM),
POB 25, Station G, Calgary,
Alberta T3A 2Gl. Canada,
(403) 286-1589.

October 22-24

® SOFTWARE USERS MEET
Annual Meetings of the Ox-
ford Software International
User Group, Hyatt Regency.
Crystal City, Washington, DC.
(continued)

High performance to cost ratio...

Programming Chips?

Projects develop profitably with development hardware /software from GTEK.

MODEL 7956 ...... ... ... . ..

(with RS232 option) . ... $1099.
MODEL 7956 (stand alone) $ 879.

GTEK’s outstanding Gang Pro-
grammer with intelligent
algorithm can copy 8 EPROMS at
a time! This unit is used in a pro-
duction environment when pro-
gramming a large number of chips
is required. It will program all
popular chips on the market
through the 27512 EPROMS. It

MODEL 7228 - $549

This model has all the features
of Model 7128, plus Intelligent
Programming Algorithims. It
supports the newest devices
available through 512Kbits; pro-
grams 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips. Supports
Tektronics, Intel, Motorola and
other formats.

also supports the Intel 2764A &
27128A chips. It will also program
single chip processors.

EPROM & PAL

PROGRAMMERS

—These features are standard from GTEK—

Compatible with all RS232 serial interface parts ¢ Auto select baud rate ® With or without hand-
shaking ¢ Bidirectional XowXoff ¢« CTSDTR supported ¢ Read pin couipatible ROMS ¢ No per
sonality modules © Intel, Motorola, MCS86 Hex formats ¢ Spilit fadility for 16 hit data paths ¢
Read, program, formatted list commands ¢ In driven — and verify real time while
sending data ® Program single byte, block, or whole EPROM e Intelligent diagnostics discern bad
and/ar erasable EPROM e Verify erasure and compare commands ¢ Busy light ® Complete with
Textool zero insertion farce socket and integral 120 VAC power (240 VAC/50Hz available) *

MODEL 7128 - 5124
This model has the highest
performance-to-price-ratio of any
MMI. National and TI 20 and 24 || unit. This is GTEK's most popular
pin PALs. Has non-volatile || unit! It supports the newest
memory. It operates stand alone || devices available through
or via RS232. 256Kbits.

MODEL 7316 Pal Programmer .................. .. ... .. .. $ 599
Programs Series 20 PALs. Built-in PALASM compiler.

DEVICES SUPPORTED

by GTEK's EPROM Programmers
NMOS CMOS EEPROM MPU'S

2758 2764A 2508 68764 27C16 5213 12816A 8748 8741H
2716 27128 2516 8755 27C16H 5213H [2817A B8748H 8744
2732 27128A 2532 5133 27C32H 52B13 8749H 8751
2732A 27256 2564 5143 27C64 X2816 8741 68705
2764 27512 68766 27C256 48016 8742H

UTILITY PACKAGES

GTEK's PGX Utility Packages will allow you to specify a range of addresses to
send to the programmer, verify erasure and/or set the EPROM type. The PGX Utili-
ty Package includes GHEX, a utility used to generate an Intel HEX file.

PALX Utility Package — for use with GTEK's Pal Programmers — allows
transfer of PALASM® source file or ASCII HEX object code file.

Both utility packages are available for CPM,®* MSDO0S.® PCDOS.® ISIS* and
TRSDOS® operating systems. Call for pricing.

AVOCET CROSS ASSEMBLERS

These assemblers are available to handle the 8748, 8751, Z8. 6502, 68X and other
microprocessors. They are available for CPM and MSDOS computers. When order-
ing, please specify processor and computer types.

ACCESSORIES

MODEL 7324 - $1199
This unit has a built-in compiler.
The Model 7324 programs all

NMOS

Model 7128-L1, L2, L2A XASM (for MSDOS) $250.
. (OEM Quantity) $259. U/V Eraser DE-4 $ 80.
Model 7128-24 $329. RS232 Cables $ 30.
Cross Assemblers $200. 8751 Adapter $174.
SIM48 Simulator Call for pricing 8755 Adapter .. 8135.
PGX Utilities Call for pricing 48 Family Adapter $ 98.
PALX . Call for pricing 68705 Adapter Call for pricing

Development Hardware/Software
P.O. Box 289, Waveland, MS 39576
601/467-8048

, INC.

GTEK. PALASM. CPM, MSDOS, PCDOS, 18IS, and TRSDOS
are all registered trademarks.

Circle 146 on inquiry card.
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Everything .

you éxpected
from
Symphony f

~and Framework™
is now *

-~ being delivered.

- ByEnable:




Think about it a moment.

If you were to sit down and design your own
integrated PC software system, what would you
aim for?

Wouldn’t you want to be able to integrate infor-
mation from all modules in one window right on
the screen? And then print ic?

Wouldn't you work at it until every module
gave you the functionality of the very best stand
alone programs?

Wouldn’t you design each module to have its
own appropriate file structure?

Beyond the brass ring.

Naturally, you'd also want it to run on a stan-
dard 256K PC.

It goes without saying that you'd want com-
patibility with the leading single-purpose
programs.

And if you were to dream a bit, you'd go for
concurrency because it would be great to do two or
three jobs at the same time.

If you'd do all that in designing your own inte-
grated program you'd certainly expect companies
like Lotus and Ashton-Tate to do the same.

It didn’t happen.

They left it all out.
We put it all in.

And because we did put it all in, Enable lets
you produce at levels far beyond Symphony or
Framework.

Enable can integrate data from all modules in
one window and then print or transmit it. For
instance, you can create graphs from a spreadsheet
or database. Then insert the graphs, the spreadsheet
and DBMS data between text in a single word pro-
cessing document »/ght on the screen.

Functionality? Just as yo«'d do it, Enables word
processing, spreadsheet, database management,
graphics and telecommunications are, without ex-
ception, equal to the leading stand alone business
programs.

Further, Enables files are not forced into clumsy
or unsuitable structures. Enable isn’t spreadsheet-
based or document-based or DBMS based. Each
module is designed for a specific application.

Symphony and Framework? Hardly.

More? There’s more.

Your eyes blinked at our mention of 256K.
Yer thats all you need to operate a spreadsheet with
136K of workspace. Or a word processing docu-
ment whose size 1s limited only by available disc
space. Or a DBMS file with up to 130,000,000
bytes of data.

We're sure you put a high priority on com-
patibility. So did we.

With Enable, you can use files from dBase II,
Lotus 1-2-3, VisiCalc, WordStar, Easywriter [ and
Volkswriter—all automatically, without conversion
or rekeying. Then you can produce files in those for-
mats for anyone who hasn’t yet switched to Enable.

And you can work on your spreadsheet while
you're printing a monthly report and receiving
stock quotes over the wire—all at the same time.

How much good news
can you handle?

Its time to admit there’s one area in which
Enable does not rise head and shoulders above Sym-
phony and Framework. Price. We're the same.

$695.

And now for the next step.

Borrow a loaner copy from one of our dealers
and give it a workout on your own.

Or, if you're a company with at Jeast 25
PCs we'll send you a complimentary copy. No
obligation.

Once you're thoroughly satishied with Enable
you can trade up your Lotus 1-2-3 for $200, your
dBase II for $400.

Just dial 1-800-932-0233. In New York dial
1-800-338-4646.

Will Enable live up to your expectations? Well,
you designed it didn’t you?

Integrated
software shouldn’t
be a matter of

choosing which compromises
to live with.

enablc =

integration without compromise

For the IBM®-PC and selected compatibles-

Trademarks: Enable—The Software Group, IBM - International Business Machines Corp., Volkswriter—Lifetree Software, Inc.,
Easy Writer [—Information Unlimited Software, Inc., WordStar—MicroPro International Corporation,
dBase 11, Framework — Ashton-Tate, Symphony, 1-2-3 and Lotus— Lotus Development Corporation, VisiCalc— Visicorp.

© Copyright 1984, The Software Group Northway Ten Executive Park, Batiston Lake, New York 12019
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EMACS
FOR UNIX,
MS-DOS &
VMS

You can now run the famed Gosling EMACS on your VAX,
Sun, Pyramid, Cyb, Callan, Masscomp, integrated Solutions,
Apple Lisa, Pixel, Charles River Data, Perkin Elmer, Dual,
Momentum, Cadmus, Tandy Model 16, NCR Tower, Fortune,
Apollo, HP9000 and the list goes on!

UniPress Gosling EMACS: The famous multi-window full-
screen editor. Edit several files at once. Interprocess com-
munication on UNIX and VMS. Extensible via macros and
the built-in compiled MLISP language.
UniPress Gosling EMACS: The ultimate programmer's
tool: C, Pascal and MLISP language assist. EMACS
manages execution of Unix makefiles, and automatically
points to lines containing errors in the source code. Keys
can be bound as desired, macros can be named, customized
MLISP routines can supplement the many included
packages, and much more!
UniPress Gosling EMACS: Use EMACS as your session
manager — Divide your screen into a ““shell window’ torun
commands, and one or more source file windows.
UniPress Gosling EMACS: Runs under Unix 4.1/4.2,
System II/V and Version 7. VMS and MS-DOS too!
PRICES: UNIX: $395/Binary; $995/Source
VMS: $2500/Binary; $7000/Source
MS-DOS: $375/Binary; $995/Source
(Requires at least 384K)
Call us with your hardware type.

ALSO NEW! MINIMACS-Special efficiency-conscious
EMAGCS for Unix. Runs on a wide range of hardware types.
MINIMACS: Faster and smaller version of the famed
Gosling Emacs. Its features include full screen editing,
multiple windows allowing several files to be edited
simultaneously, full EMACS keybindings, macro capability
and many more powerful Emacs features, such as com-
mand output being directed to a window.

MINIMACS: Minimizes your resource load and is much
smaller than the vi editor.

Price: $375/Binary; $795/Source

UNIPRESS OFFERS A FULL LINE OF
SOFTWARE FOR UNIX, VMS AND MS-DOS.

Lattice® C compilers to the 8086-family; both native and
cross. Write programs on your mainframe for execution on
the IBM-PC, etc. (Cross compilers for UNIX and VMS.)

Window Shell: Muitiple windows on any CRT!

Q-CALC » Lex » Phact * /RDB ¢ The Menu System » UniCalc
¢ Full UNIX System V Operating System for the Apple Lisa
* and much more powerful software.

UmPress
Product
UPDATE

Call or write for more information.

UniPress Software, Inc.

2025 Lincoin Highway, Edison, NJ 08817
201-985-8000 = Order Desk: 800-222-0550 (outside NJ)
Telex: 709418

Mastercard and Visa

EMACS and MINIMACS are trademarks of UniPress Software, Inc. « Unix
is a trademark of Bell Laboratories  VMS is a trademark of Digital
Equipment Cog MS-DOS is a trademark of Microsoft
« Lattice C and UniCaic are registered trademarks of Lattice Inc.

* IBM-PC is a trademark of IBM.
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EVENT QUEUE

Commodore Grace Hopper
will deliver the keynote ad-
dress. Contact Oxford Soft-
ware International User
Group, 174 Boulevard.
Hasbrouck Heights, NJ
07604, (201) 288-1515.
October 22-24

® HOOSIER COMPUTER-
FEST—Indy/Con ‘84, Indiana
Convention Center and
Hoosier Dome, Indianapolis.
The largest microcom-
puter/electronics exhibition
and conference in the state.
Contact indy/Con. 5160 East
65th St., Indianapolis, IN
46220, (317) 842-3024.
October 23-24

@ INTERNATIONAL CON-
FERENCE IN FRANCE

The Sixth International
Conference—IDATE, Mont-
pellier, France. A forum for
the exchange of information
and experiences. Contact
Bureaux du Polygone Rue
des Etats du Languedoc,
34000 Montpellier, France;
tel: (67) 65.48.48; Telex:
IDATE 490290. October 24-26

® COMPUTERS IN
CONSTRUCTION—Compu-
ters in Construction, Atlanta
GA. Fee: $425 For further
details, contact CIP Informa-
tion Services Inc.. 1105-F
Spring St., Silver Spring, MD
20910, (301) 589-7933.
October 25~26

® COMPUTERS AND
SOFTWARE—The Third An-
nual Twin Cities Computer
Show and Software Exposi-
tion. Minneapolis Audi-
torium, Minneapolis, MN.
Contact CompuShows, POB
3315, Annapolis, MD 21403,
(800) 368-2066; in An-
napolis, (301) 263-8044; in
Baltimore. (301) 269-7694, in
the District of Columbia,
(202) 261-1047

Oclober 25-28

® COMPUTERS IN ARTS
Symposium on Small Com-
puters in the Arts, University
Hilton Hotel. Philadeiphia.

PA_ Introductory and ad-
vanced courses in computer
animation, music. graphics.
interfaces, and legal issues
complemented by talks. ex-
hibits, research presenta-
tions, a computer art gallery,
and film shows. Contact
Symposium, POB 1954,
Philadelphia, PA 19105.
October 25-28

® PC FAIRE

The Second Annual PC
Faire. San Francisco, CA. Ex-
hibits, speakers. seminars,
and workshops. Contact
Computer Faire Inc., 570
Price Ave.. Redwood City.
CA 94063, (415) 364-4294.
October 26-28

® ENGINEERS MEET IN NC
The 1984 North Carolina
I[EEE Symposium and Ex-
hibition, Adam's Mark Hotel
Charlotte, NC. Seminars and
a keynote session on "Per-
sonal Computers and Work-
stations: Applications for All
Professionals™ will be
featured. Contact Gene
Rohrer, 65C, 202-3, IBM
Corp., 1001 W. T Harris
Blvd., Charlotte, NC 28257.
October 29-30

® FINANCIAL COMPUTING
MicroScape-84: Profits at
Your Fingertips, Amfac Hotel
and Resort, Dallas/Fort
Worth Airport, TX. A con-
ference and exposition for
financial institutions. Hands-
on workshops and evening
labs using Apple, Compaq,
and Wang computers, Con-
tact Joanne Wise, Banking
Administration Institute, 60
Gould Center. Rolling
Meadows, IL 60008, (312)
228-6200.

October 30—November 2

@® PROGRAM FOR PRO-
FESSIONALS—Wescon/84
and Mini/Micro West-84
Anaheim, CA. Topics include
artificial intelligence, com-
puter peripherals, graphics,
speech recognition/synthesis,
and telecommunications.
(continued)



WE DRESSED OUR
UNIX* SOFTWARE FOR
YOUR IBM PC/XT

Try it Risk FREE — the first AT&T-licensed UNIX
implementation for the IBM PC/XT. Shipping since
August 1983, Venix/86 is the popular choice among
knowledgeable UNIX users and developers. Here’s why!
Multi-User Capability...
Share the same PC, disk, and printer with up to
three users! Simply plug in a CRT and run.
Multi-Tasking...
Edit a file, print a report, run a spelling check,
format a diskette...all at the same time.
Berkeley Enhancements...
Including vi, termcap, more and the c shell.
Real-Time Extensions
With semaphores, raw and asynchronous 1/0,
priority, shared data, 1/0 page addressing.
Quad-Screen Windowing...
Featuring four unique and powerful windows.
MS-DOS Partitioning...

Keep your DOS files and programs!

Lean and Clean...

192K RAM, 3.5 Mbytes on disk. Proven reliability.
Applications...

Networking, word processors, database managers,
spreadsheets, menu interfaces.

One Source with Unisource...

Unisource is the leading publisher and devel-
oper of UNIX software for the IBM PC/XT
and compatibles, DEC Professional 350,
Rainbow, Micro-11, PDP-11, VAX series,
and NCR computers. All our packages are

fully documented and supported by our
800 user hotline. Call for a complete
information Kit or to arrange your 30-day
Risk FREE Trial of Venix/86. Unisource
Software Corp. Department 4109
71 Bent St., Cambridge, MA 02141.
Telex 92-1401/COMPUMART CAM

CALL 617-491-1264

* UNIX is a trademark of AT&T Technologies, Inc.
Venix/86 implementation by VenturCom, Inc.

Getting UNIX Software
Down to Business
Circle 363 on inquiry card.
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COMPUTERBANK

o W SN"\':\X‘

GET SERIOUS. STOP PAYING HIGH PRICES NOW!

THOUSANDS OF AVAILABLE ITEMS. CALL FOR COMPLETE PRICING.

PRINTERS DOT MATRIX
STAR MICRONICS Gemini 10X . ..
mini 15X

SYSTEMS

IBM PC

256K. Two 360KB Disk Drives, Color
Graphics/Monochrome Graphics board,
Paralle! Printer Port, Monochrome Display
{Amber/Green), DOS 2.1.

LIST PRICE $2950.00 — ONLY $2095.00

CALL FOR OTHER BUNDLED SYSTEM
CONFIGURATIONS INCLUDING
PRINTERS MONTTORS, CABLING, AND
SOFTWARE!

IBM SOFTWARE

ymp!
MICROPRO Wordstar .
ASCII For IBM
Wordstar Professional. . . .
Infostar. ... ...

Mulimate .....................

MICROSOFT Word .

Word W/Mouse . . .

Multiplan .........

BREEE 00000

AS!TON TATE Friday

dBASEIl ...

dBASE IXI ...................

Framework ..............

LIFETREE SOFTWARE Volkswriter <109.00

Volkswriter Deluxe .............. 178.00

POX & GELLER Quickcode 139.00

IR 0 60 1000 oo . 89.00

(cl(Gr AR 149.00

MICRORIM Rbase:4000 298,00

PPSWrte. .............ooovvunns 89.00
R r I SR AT IR e 89.00

BHEEM 00000000 0000010000 0 89.00

35558 00000 Bloboodb b o oo T F 0080 CALL

ACCeSS ...t CALL

ENERGRAPHICS . .............. 289.00

NORTON UTILITIBS ............. 58.00

1BM HARDWARE

AST Six Pack Plus 64K. .. ........ 259,00

MegaPlusll .................... 289.00

PC Net ] Starter Kit.............. 830.00

QUADRAM Quadboard O-K. ... ... 219.00

Quadcolor I or Microfazer 64K ... . 199.00

Quadlink ...................... . 479,00

MICROSCIENCE

10MB Winchester . .............. 899,00

HERCULES Mono Graphics. . . . ...335.00

ColoriCard g Sivi - v k0 ..189.00

PLANTRONICS Colomplus . ... ....389.00

STB Rio plus 64K ... .. ..249.00

SUPe RIS .

Graphix +[l NEW . 1]

TEACS5B . ... ..

BP0 non . noa

TANDON TM100-2

TALL GRASS

12MB External W/Tape ......... 2799.00

20MB External W/Tape .
MOUSE SYSTEMS Optical Mouse 189.00
ALSO - XCOMP, PERSYST, ORCHID,
TITAN AND OTHERS

84A

PANASONIC 1091 ....
TOSHIBA 1350-P . .. ..
EPSONLQIS00 ..............

TAXAN Composite Amber ..

WRAWE) 560060000
420 (RGB} .
415 (RGB)
P‘RIN

Z!N'!TH ZVM-122 Amber . ..
ZVM-123 Green ........... 8ol
ZVM-135Color ... vaiiii
NEC 1201 Hi Res Green ........

1205 Hi Res Amber . ..
1260Green..........

Micromodem /e
ANCHOR Mark X ..

Passworduu.‘.”“““.“‘.::349.00
PROMETHEUS Promodem 1200 329.00

APPI.E PRODUCTS

GRAPPLER Work-alike
K

Multiplan
MAC Multiplan (MacIntosh) .
Basic {Maclntosh) .. .. .. ..
APRICORN Serial Card .

KOALA Touch Tablet
HAYES Mach Il JoyStick
ERCLOCK

THUNDERCIOCK. . ... ... 1119.00
MOCKINGBOARD CALL
APPLEMOUSE Il . . . B 1129.00
VIDEX Ultraterm . ... ............ 179.00

80 COLUMN/ 64K Interface /2 only 99.00
80 COLUMN Card i[+only ........ 59.00

WE SUPPORT THESE FINE SYSTEMS:
Apple, Compaq, [BM, Sanyo and many

more.

TELEX #550757/ANSWER BACK--COMPUTERBNK UD

" ES  714/841-6160
COMPUTERBANK

16783 Beach Bivd., Huntington Beach, CA 92647

Allprodu usmmfaclmys«ukd ges
RMA number. All other refums will be

i is required on C.OD:. onders

We guarantee af sems for 30 devs merchandise retums

subject 10 & 10% rest fee For prepaid there will be a 3%

sxrm Bluzlabd $5 00 minirmum; all orders outside USA ot 15% qinmw\nt.mmmomu m?OT) s
rrua residents edd 6% sales tax. Prices subject 1o change without

\Mmmlhlspz:k:d

© Copywnght 1984 COMPUTERBANK All Rights Reserved
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EVENT QUEUE

Contact Electronic Conven-
tions Management, 8110 Air-
port Blvd., Los Angeles, CA
90045, (213) 772-2965.
October 30—November 2

® COMPUTER SHOW IN
EDMONTON—The Second
Annual Edmonton Computer
and Office Automation
Show, Convention Centre,
Edmonton, Alberta, Canada.
Contact Industrial Trade
Shows, 20 Butterick Rd.,
Toronto, Ontario M8W 3Z8,
Canada, (416) 252-7791.
October 31~November 2

November 1984

® CONFERENCES, MEET
INGS—Conferences and
Meetings of the [nstitute of
Electrical and Electronics
Engineers, various sites
throughout the US. and the
world. A calendar of con-
ferences and meetings com-
plete with contact persons is
available. Contact IEEE Com-
puter Society, POB 639,
Silver Spring, MD 20901
(301) 589-8142.
November-|anuary 1985

® EDUCATIONAL CON-
FERENCE—The Fourth An-
nual Educational Computing
Conference, Plymouth State
College, Plymouth, NH. Six
simultaneous sessions will
explore the conference
themes "Practical Applica-
tions in the Classroom’ and
‘Computer Literacy for
Students and Teachers.”
Contact Ms. Peggie Riley.
Department of Computer
Science, Plymouth State Col-
lege. Plymouth, NH 03264,
(603) 536-1550. ext. 533
November 3

® COMPUTERS FOR SALE
The Computer Supermarket.
Santa Clara County Fair-
grounds, San jose. CA.
Retailers, manufacturers,
and distributors will display
and sell hardware and soft-
ware for the home, busi-

ness, and school. Admission
is $6. Contact Microshows,
POB 4323, Foster City, CA
94404, (415) 340-9113.
November 3—4

® SOUTHWESTERN FAIR
The Third Annual Tucson
Computer Fair, Park Mall,
Tucson, AZ. This fair, run
entirely by students of the
Management Information
Systems Department at the
University of Arizona, fea-
tures hardware and software
for business, home, per-
sonal, and entertainment
use. Admission is free. Con-
tact Tucson Computer Fair,
Management Information
Systems Association,
S.U.P.O. Box 20826, Tucson,
AZ 85720, (602) 621-4615
November 3-4

® MEDICAL COMPUTING
The Eighth Annual Sym-
posium on Computer Ap-
plications in Medical Care,
SCAMC, Washington Hilton
Hotel, Washington. DC. A
varied program covering
new, controversial, and
state-of-the-art topics on
computers and health care.
Contact Gail Mutnik, SCAMC
Symposium Coordinator, Of-
fice of Continuing Medical
Education, George
Washington University
Medical Center, 2300 K St.
NW, Washington, DC 20037
(202) 676-8928

November 4~7

® GRAPHICS COURSE
Introduction to the Graphics
Kernel System (GKS). Hyatt
Regency Hotel, Austin, TX
In addition to its specific
technical features, the
history and the relationship
of GKS to other standards
will be covered. Tuition is
$495. Contact Nova Graph-
ics Internationai Corp., 1015
Bee Cave Woods, Austin,
TX 78746, (512) 327-9300.
November 5-6

@® SHOW IN BEIJING
China Comm 84, Beijing Ex-
(continued)



Until now your PC was
missing an essential piece.
Master Piece.

Introducing the only accessory your IBM® PC will ever need.
The Master Piece is four accessories in one, offering your PC
the protection and convenience it's been missing.

SEE EYE TO EYE WITH
YOUR IBM PC.

The Master Piece
provides a swivel for your
monitor. This swivel lets you
adjust the viewing angle of
your monitor with just the
touch of a finger.

PUTS YOUR ENTIRE

SYSTEM AT YOUR

FINGERTIPS.
Stop fumbling with

cords and scrambling for

outlets to plug in your

B EEE . : .
peripherals. Stop lunging to
) the other side of the room

( just to turn on your printer.
The Master Piece functions
as a five outlet power strip to organize all your power needs.
Power up with the master switch, then use the individual
switches to control your peripherals. Touch the master switch
to shut down and the Master Piece makes sure you never
accidentally leave your peripherals running overnight.

POWER LINE PROBLEMS
ARE NO PROBLEM.
Surges, spikes and line
noise are responsible for
70-90% of PC malfunctions.
They can wipe out memory
in your PC, taking hours of hard work with them. That just
costs you time. Even worse, they can zap your delicate
chips, sending your PC in for repairs. That costs you money.
The Master Piece stops power line problems dead. You
end up with an IBM that's more accurate and more reliable.

EVEN YOU ARE A THREAT
TOYOUR IBM PC.

During the course
of an active day, you build
up static electricity—ijust
as much athreat as surges
and spikes. Until now, the
only solutions to static were unsightly floor mats or pads
that fit under your computer. The Master Piece offers an
elegant alternative. Just touch its nameplate before you
begin work and all static charges are safely grounded.

Master Piece, the most versatile, most convenient,
most useful peripheral ever made for the IBM. In fact, you'll
come to think of it as the piece your PC was missing.

$139.95 at computer stores everywhere.

251 Park Avenue South, New York, NY 10010, (212) 475-5200, Telex: 467383 KML NY.

Trademarks. Master Piece/Kensington Microware, IBM/International Business Machines

Circle 192 on inquiry card. © 1984 Kensington Microware Ltd



Circle 336 on inquiry card.

AN OUTSTANDING VALUE
“We bought and evaluated over $1500.00 worth of
‘C’ compilers...C/80 is the one we use.”
Dr. Bruce E. Wampier, Aspen Software
™ author of *‘Grammatik s
LUl Full featured G Compiler for CP/M® with
170 redirection, command expansion,
execution trace and profile, initializers,
Macro-80 compatibility, ROMable code.

IR W N [eRl Adds 32 bit data
types to C/80 3.0 compiler. Includes
I/0and transcendental function library.

IR ACTNO  Call or write for 16 page booklet

detailing our programming languages LISP/80,

RATFOR, Assemblers, and 25 other CP/M products.

A Software Implementation
within Your Product Hardware

If you manufacture a computer system or a computer based product,
allow it to EMULATE/COMMUNICATE by installing one or more of
Systems Strategies “C" Language based communication packages.

® 3270 SNA/SDLC Emulation

e 3270 BSC Emulation

& 2780/3780/HASP Emuiation

e X.25 Levels 1, 2, 3 Communication

You can purchase these “C" Language packages with source code
and license to distribute in your hardware product. Each package is
available either “Port it Yourself” with instruction manual and training or
ported to your hardware by Systems Strategies’ communications staff.

Systems Strategies/Advanced Technology Division
Specialists in Data Communications Software

- Systems Strategies Inc.
) 225 West 34th Street
€/ New York, New York 10001
- (212) 279-8400
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Circle 349 on inquiry card.

EVENT QUEUE

hibition Center, Peoples
Republic of China. This ex-
position includes telecom-
munications, electronics,
and computer exhibits. Con-
tact Clapp & Poliak Interna-
tional, POB 70007, Washing-
ton, DC 20088, (301)
657-3090. November 5—13

® ERGONOMICS CON-
FERENCE—The First Interna-
tional Symposium of
Ergonomics, Industrial
Design. and Manufacturing:
Ergodesign ‘84, Conference
and Exhibition Centre, Mon-
treux, Switzerland. A non-
commercial exhibit will pre-
sent equipment and
materials that meet
ergonomic and aesthetic
needs. Contact Ergodesign
‘84, Conference and Exhibi-
tion Centre, POB 97,
CH-1820, Montreux,
Switzerland; tel: (021)
630440; Telex: 453 222.
November 6—9

® DPMA SHOW IN
FLORIDA—The Fifth Annual
Vendor and Trade Show,
Sheraton Inn. Jacksonville,
FL. Sponsored by the
Jacksonville chapter of the
Data Processing Manage-
ment Association. Contact
Jacksonville DPMA, POB
272, Jacksonville, FL 32201.
November 7-8

® COMPUTERS IN
NUTMEG STATE—The Com-
puter and Electronics Show,
Civic Center, Hartford, CT.
More than 160 manufac-
turers will display a variety
of electronic gadgetry, in-
cluding hardware, software,
peripherals, and communica-
tions equipment. Contact
Daniels Productions Inc.,
211 Park Rd.. West Hart-
ford, CT 06119, (203)
233-9611. November 8—10

® MOTION CONTROL
SEMINAR~—Seminar from
the Electronic Motion Con-
trol Association. San Jose,
CA. Contact EMCA. Suite
1200, 230 North Michigan

Ave., Chicago. IL 60601,
(312) 372-9800.
November 12-13

® X.25. PACKET NETS
X.25 and Packet-Switching
Networks, Atlanta, GA. This
course will cover the inter-
nal operations of the
packet-switching network
and its implementation. In-
ternational standards and
X.25 interfaces will be
discussed. Tuition is $795.
Contact Elaine Hadden
Nicholas, Department of
Continuing Education,
Georgia Institute of Tech-
nology. Atlanta, GA
30332-0385, (404) 894-2547.
November 14—16

® WESTERN EDUCATORS
MEET—The Eighth Annual
Western Educational Com-
puting Conference, Vacation
Village, San Diego, CA.
Refereed papers on com-
puter science, humanities
and the fine arts. CAl, ad-
ministration, and research
support. Contact Dr. Virginia
S. Lashley, Glendale College,
1500 North Verdugo Rd..
Glendale, CA 91208.
November 15—-16

® FORTH CONVENTION
The Sixth Annual FORTH
Convention and Banquet,
Hyatt Palo Alto, Palo Alto,
CA. Contact FORTH Interest
Group. POB 1105, San
Carlos, CA 94070, (415)
962-8653. November 1617

® IBERIAN COMPUTING
SIMO '84—The XXIV Interna-
tional Show of Business
Equipment and Data Pro-
cessing, IFEMA Fair
Grounds, Casa de Campo,
Madrid, Spain. A conference
and exhibition. Contact Feria
de Muestras Monografica
Internacional del Equipo de
Oficina y de la Informatica.
Plaza de Alonso Martinez, 3.
Madrid 4, Spain; tel: 448 47
94: Telex: 27307 CLAVE 514.
November 16—-25

(continued)
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from Robert Brannon's fire.

*WHAT A RAGING FIRE TAUGHT US
ABOUT RELIABLE PERSONAL PRINTERS.

That's a printer? We've always
known that Okidata makes the tough-
est printers, but Robert Brannon really
proved it. A fire left his Microline 92
looking more like a pile of charred Silly
Putty® than a printer, but being an
optimist, Mr. Brannon took it to his
Okidata dealer to see if anything could
be salvaged.

The service department at Wolff
Computers in New York City wasn't
quite as optimistic, especially when
they saw that the heat of the blaze had
actually melted the casing and molded
the plastic onto the internal workings
of the printer.

But willing to try anything once, they
plugged the unit into one of their com-
puters, snapped on the print mode,
tapped the printhead lightly, and
Robert Brannon's smokey, burned,
half-melted Okidata did just what it had
always done . . . it printed. It printed
fast and it printed beautifully.

Red-hot performance. We're not
surprised. The durability of Okidata
printers has become downright leg-
endary. With a printhead that lasts well
beyond 200,000,000 characters and
a warranty claim rate of less than 1/2
of 1%.

Okidata speed and versatility have
become famous as well. The Microline
models print data at rates up to 200
characters per second. That's three
pages a minute, There's an additional
print mode for enhanced or emphasiz-
ed text. And their letter quality rivals a
daisywheel for clarity with full graphics
printing capabilities.

Okidata printers are fully compatible
with all popular software packages and
personal computers. Special configu-
rations are available for IBM and Apple
Macintosh™ at no extra cost. And if
you're like Mr. Brannon and occasion-
ally need a little service, it's easy to find
at Xerox Service Centers nationwide.

Every now and then any printer can
have a rough day, but the Okidata
Microline printers are built to take it. Call
1-800-OKIDATA (609-235-2600 in NJ)
for the Authorized Okidata Dealer near-
est you. Okidata, Mt. Laurel, NJ08054.

OKIDATA

an OKI AMERICA company

Technological Craftsmanship.
Circle 253 on inquiry card.
Macintosh is a trademark of Apple Computers Inc.

Silly Putty is a registered trademark of
Binney & Smith, Inc.

Photo is of the actual printer rescued



EVENT QUEUE

® FARM COMPUTER CON-
FERENCE—The 1984 Purdue
On-Farm Computer Use Con-
ference and Trade Show,
Purdue University, West
Lafayette, IN. Workshops will
complement exhibits and
conference sessions. Contact
Continuing Education Busi-
ness Office, Stewart Center,
Room 110, Purdue Univer-
sity, West Lafayette, IN
47907. November 18-20

® CANADIAN CON-
FERENCE—Annual CIPS
Computer Conference, Inter-
national Centre, Toronto, On-
tario, Canada. Speakers will
address a variety of issues.
Contact Canadian Informa-
tion Processing Society, Fifth
Floor, 243 College St.,
Toronto, Ontario M5T 2Y1,
Canada. (416) 593-4040.
Novembper 19-22

® COMPUTERS IN
TORONTO—The Fifteenth
Annual Canadian Computer
Show and Conference, Inter-
national Centre, Toronto,
Ontario, Canada. Contact In-
dustrial Trade Shows, 20
Butterick Rd., Toronto,
Ontario M8W 328, Canada,
(416) 252-7791.

November 19-22

® SHANGHAI EXPOSITION
The China International
Microelectronics/Computer
Exhibition and Conference,
Shanghai, Peoples Republic
of China. Integrated circuits,
semiconductors, personal
computers, minicomputers,
peripherals, and software
will be exhibited. Contact
American Exhibition Ser-
vices International Inc,, POB
66373, O'Hare International
Airport, Chicago, IL 60666,
(312) 593-2462.

November 21-26

® TRADE SHOW IN
MOSCOW—Systemotronica
‘84, Sokolniki Exhibition
Centre, Moscow, Union of
Soviet Socialist Republics.
An international trade ex-
hibition of office systems,
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electronics, and compo-
nents. Contact Disseldorfer
Messegesellschaft mbH-
NOWEA, POB 32 02 03,
D-4000 Diisseldorf 30,
Federal Republic of Ger-
many; tel: (0211) 45 60-729;
Telex: 8 584 853 mes d.
November 22-30

® CANADIAN ATLANTIC
SHOW—Moncton Computer
Exhibition ‘84, Moncton,
New Brunswick, Canada.
Home computers, video
games, and office automa-
tion equipment will be
displayed. Contact Anne
LeBlanc, Commerce Building,
University of Moncton,
Moncton, New Brunswick
E1A 3E9, Canada, (506)
858-4555. November 23-25

® COMPUTERS IN CHINA
Computer China, Xiamen
Special Economic Zone,
Peoples Republic of China.
Contact Kallman Associates,
5 Maple Court, Ridgewood,
NJ 07450, (201) 652-7070.
November 25-December |

® ENGINEERING
INSTITUTE—The Twenty-
Second Annual Reliability
Engineering and Manage-
ment Institute, Tucson, AZ.
Contact Dr. Dimitri
Kececioglu, Aerospace and
Mechanical Engineering,
Building 16, Room 200-B,
University of Arizona, Tuc-
son, AZ 85721, (602)
621-6120. November 26-30

® ROBOTICS IN WEST
Robots‘West, Anaheim Con-
vention Center, Anaheim,
CA. Robot manufacturers
and component suppliers
will exhibit their wares. Con-
tact Robot Institute of
America, POB 1366, Dear-
born, MI 48121, (313)
271-0778. November 27-29

® LOCAL NETWORK
COURSE—Local Area Net-
works, Atlanta, GA. This
course looks at the alter-
native technical approaches
(continued)

Prentice-Hall computer BOOKWARE™

ALABAMA

Madison Books

8006- 13 Magison Mall
Madison/{205) 772-9250

ARIZONA

Arizona Bookstore

815 North Park Ave,
Tucsonl(ﬁO?’ 622.4717
Bookminder's Medical &
Technical Buoks

1302 N. 15t 5t

. Phoenin/(602) 254.0738
C

Booll
901§
Temoel(ﬁo?) 967-1111

CALIFDRNIA

A Clean Well Lighted Placs
for Books

21271 Stevens Creek Bivd
Cupe nlnolédﬂe) 255-7600
Associated Students UCLA
Bookstore

308 Westwood Plaza

Los Angeles/
(213) 825-7711
luoknnd: Boukmm
1014 Coombs St
Napal(707) 224 1077

Bool
160 Calllomla St
San Francisco/
g:S) 421.7822
itols Book Cste

1475 415t Ave
Capitola/(408) 462-4415
Computer Literacy Bkshp.
520 Lawrence
Sunnyvale/(doe) 730-9955
Golden Gate Univ. Bkstr.
28 Jessie St.
San Francisco/
(415) 442.7277
Kegler's Books &
Magazines
821 €l Caming Real
Menlo Park/{415) 324-4321
Qpamp Technical Books
1033 N. Sycamore Ave,
Los Angeles/

213) 4b4-4322

ena Sclentific &

Technical Bkeir.
4225 Rio Hondo Ave,
Rosemeaul(s'&j 444-3102
Printer's, Inc
310 Cafifo!
Palo AHo/(Ms) 327-6500
Softwaire Centrs
Internstionsl
477 University Ave.
Palo Ano/(M;) 3270520
Softwaire Centre
International
470 Convog St.
San OiegoX619) 576- 1424
Stacey's
219 University Ave
Palo Alto/(41 ) 326-0681
Stacey's
581 Market St.
San Francisco/

415) 421-4687

antord Bookstore—
Palo Alto
135 University Ave,
Palo Afto/(415) 327-3680
Technical Book Co.
2056 Westwood Bivd.
Los Angeles/
(213)879-941¥/

213) 4755711

ower Books
2538 Watt Ave.
Sacramento/
(916) 481-6600
Unlvmlrcy Bksir. 0-008
Univ. of Cakl. San Diego
La Jotla/(619) 452 3149

COLORADQ

Aurarla Book Center

955 Lawrence

genveﬂ(JOS) 629-3230
c0

p
1646 Pearl St

is available at these fine stores:

FLORIDA

Delray Mall Bstr.
1660 S. Federal Hwy,
Delray 8each/
&3005) 272-6666
ftware, Software
392 No. Federal Hw
Boca Raton/(305) 391.7223

GEORGIA

Ox{ord Bookstors

2345 Peachtree Rd N.E.
Atlania/{404) 262-3332
Software Atlanta, Ltd.
Northlake Triangle

2244 Henderson Mill Rd
Attantas(404) 934-0924

1LLINOIS

Chicago Circle Center
Bookstore

750 S Halsted
Chlca?ol(m 2) 9962651
Comglete Compuling

898 £. Roosevelt Rd,
Lombard/{312) 620-0808
DsPaul Univ. Bookstore
25 E Jackson Blva.
Chicago/{312) 341-8313
The Follett Student Center
Booksiore

106 N. Univ.

Narmat/(309) 438-2581
Folletts U of | Book &
Supply Store

627-631
Cnamga\qnlxzng) 356-1369

Stors
15E 32n

cmcago/(31 2) 567-3120
Kroch' | l Bununo ]

295 Wi

Chlcagolm?) 332-7500
N. Conter Store of
Northwestarn Unly.

1999 Sheraton Ra.
Evanston/(312) 492.5295
Student Center Bookstore
Northern IlHnois Univ.
Qekalb/(B15) 753-1081
Tha Unliv. of Chicago
dookslore

970 € 58th St.
Chicagoi(312) 962-7712

INDIANA

Foliatts Purdue Bkstr,
1400 W. State St.
West Latayette/

317) 743-9642

raham Elacironics
133 S Pennsylvania St.
Indianapolis/(317) 263-6296
Indlana Unlv. Bookstore
Indiana Memortal Union
Bloomington/
{B12) 335-8487

10WA

Information Unllmlleﬂ
2380 Cumberland Sq.
Benendoﬂll319) 359 7593

KANSAS
K-State Unlon Bkstr,
Kansas State Univ.
Manhattan/(913) 532-6583

KENTUCKY

Lingle's

153 Patchen Village
Lexington/(606) 269-4611
Preacott Books

Civic Ctr. Mail 410 Vine
Lexington/(606) 2547863

LOUISIANA
Anders—The Bookstore

Boulder/(303) 447-0441 210 € St Mary's Bivd.
Softwalre Centre La1ayene/(31%232-2087
Intyrnational Univ, of New Orteans
1475 Lawrence St, Bookstore
Denver/{303) 534.3707 Laxefront Or.—Univ. Ctr
Tattered Cover Bhatr. New Qrleans/
2930 E. 2nd Ave. {50¢) 286-6921
Denver/(303) 322--7727
CONNECTICUT MAINE
55 Asyum ' = University of Maine Orono
Hatford 203) 527 1535 Orono/(207) 581-1700
Unlv n nn
B1F
Slons/(?OS) 4663537 MASSACH\_}SE_TT_S
UBroadway Boston Unlv. Bkstr.
New Haven/ 660 Beacon St
(203) 772-2200 x40 Boston/{617) 267-8484
Comgular ,Knn\gladqe Str.
DISTRICT OF COLUMBIA  cheimrontiie 1) 250.0076
Sidney Kramer Books Dartmouth Bookstora
1722 H. St N.W. 335 Main St
202) 298-80° 1t 031 643-3616
Either/0r Bookstore
122 North St

Studeni Book Co.
Relier’s Scientific &
Prof. Bks.

2120 Penn N.W.

Plttsteld/(413) 499-1705
Harvard Business Coop
Soldiers Field St

617) 492-1

02) 223-3337

Circle 282 on inquiry card.

New England Mablls
Book Falr
82-84 Needham St.
Newton Highlands/

617) 527-

aperback Booksmith
Chetmsford Mall
Cheimstord/(617) 256-3514
Softwaire Centrs
International
1000 Mass Ave,
Cambridge/{617) 497-9128
Tech Coop
84 Mass Ave.
Cambridge/(617) 491-4230

MICHIGAN

Campus Boolmon UotMm
4901 Evergreel
Dearborn/(313) 593 5530
Michigan State Unlv.
MSY Bookstors

East Lansing/

{517) 355-3454

MISSOURI

Clmnu: Bookstare
Washington Univ.
Malhinckrodt Ctr Box 1074
St Louis/(314) 889-5696
Wast Port Bookssllers
31t West Port Plaza

St Lours/(314) 434-6499

MONTANA

MSU ﬁouillou, Inc.
185 Student Union
Bozeman/(406) 994.5845

NEW MEXICO

Holman’s, Inc.

401 Wyoming Bivd. NE

Aibuquerque;

505) 265-7981
ewsland

2112 Central SE.

Albuguerque/

(505} 242-0694

NEW YORK

Bagnn & Nnn!e Bookstore
1

New Vovk/(212) 675-5500
Barnes & Noble Bookstora
1400 Washington Ave.
Albany/(518) 457-7510
Barnes & Noble Bookstare
S.UN.Y. at Stony Brook
Student Union Center

Stony Brook/

(516} 246-3666

Cornsli Campus Stora
Comell Univ

fthaca

PU?) 256-3702

olletts Unlv, Bookstiore
200 Lee Entrance
Buttalo/(716) 636-3131
Laco Bonll!wu ne.
3610 Main St.

Buﬁalol(ﬂs) 833-7131
McGraw Hill Bookstore
1211 Ave of the Amenicas
New Yorw(212 512-3663
N.Y.U. Book Center

18 Wastington PI

New York/(212) 598-2259
Scranton's Books &
Statlone

334 East Main St
Rochester/(716) 454-6060
Syracuse Univ, Bkstr,

303 Unive vtg Pt
Syvacuse/(a ) 423-4194

NORTH CAROLINA

Bulls Head Bookshop
UNC Student Stores
Chapel Hillt{919} 562-5060
The Compulav ore

1023 S. Main St
Launnburo/(mm 276-4424
Duke University Bkstr.
Bryan Center
Durham/(919) 684-6793

OHi0

Abacus Comauln Store
225E. 6

Cmcmnzn/(5l3] 421-5900
Books ana Co.

316A Stroop Rd
Qayton/(513) 298-6540
Cincinngtl Computer Sir,
11711 Princeton Prke
Cincinnan/(§13) 671-6440
Howard's Otfice Suppiies
2698 Scioto Parkway
Cotumbus/(614) 876-8080
MicroCenter

Lane Ave Shopping Cir.
Columbus/(614) 4818041
Roth Office Equlp. Co.
108 N. Jetterson St
Da{mn/(sﬂj 228-6175
Wiikle Newa

Cormer of 4th & Ludiow
Oayton/(513) 223-2845

OREGON

Book Vault

Bemard’s Mall

3125 S. Cedar Hulls Bivd,
Beaverton/{503) 646-0396

ansanu State Bookstore
Hail
Ponlana/(503) 226-263

PENNSYLVANIA

Penn State Bkstr. on
Cmps.
Pann State Unlv.
University Park/
(814} 863-3586

RHODE ISLAND

Brown Unlv. Bookstore
71 Qirve $t
Pvuvrdencel(don 863-3168

TENNESSEE

Burke's Book Stors, Inc.
634 Poplar Ave
Memphis/(901; 527-7484
Univ. Book & Supply Str.
Univ. of Tennsssee
Unwversity Center
Knoxville/(615) 974-1054

TEXAS

Austin Community College
Bookstors
817 W 121h St
Austin/{512) 474-7534
Book Marchant
1810 Main St
Dalias/{214) 748-5195
Bookstop
1-10 & Huebner Road
San Antomo/
(512] 697-0588
The Brown Bookshop
1218 Fannin
Housmnl(ﬂJ& 652-3937
Brown Book Shop West
10001 Westheimer
Houston/(713} 783-2002
The Micro Store
634 S Central Expwy
Richardson/{214) 231-109€
Rice Campus Stors
8100 S. Main
Houston/(713) 527-4052
The Software Place
6369 Westheimer
Houstan/(713) 781- 1488
Taylor's No.
5455 Belt Line Ry
Dallas/(214) 934-1500
Taylor's No. 2
4001 Northwest Piwy
Dallas/{214) 363-1500
Taylor's No. 3
254 Lincoin Square
Shopping Center
Arlington/{817} 277-1100
Taylor's No. 4
6346 Camp Bowre Bivd.
Fort Worth/(817) 763.0011
Toxat A & M Univ,
Bookstore
University Center
College Station/
1409) 845-4461
Univ. Coop Society
2246 Guadalupe
Austin/{512) 476-7211
University 8tore
North Texat State Unlv.
P 0 Box 13647 Umon Biag
Denton/(817) 565-3194
Univ. of Texas
;allnglun Univ. Blestr.
Anmqmn/(sm 273-2785
Varsity Bookstore
1305 University
Lubbock/(806) 763-9368

UTAH

Varsity Bookatore
200 Unwv. St

Satt Lake City/
(801} 583-5085

WASHINGTON

Elliott Bay Book Co.
103 8. Main St
Seattie/(206) 624-6600
To"v nnll

20 Mercer St
Seamel(?%l 283-6333
University Book Store
4326 Univ Way N.E.
Seattte/(206) 6!

WISCONSIN

BAB Entarprises of Wi
d/b/a Softwaire Centre Ini’)
22295 108th St

Wast Allis/{414) 545-5727
Harry W. Schwartz Bkshp.
Grand Avenue #1149

275 W. Wisconsin Ave
Miwaukee/{414) 276-4144
Harry W. Schwartz Bkshp.
205 E Wisconsin Ave
Milwaukee/{414) 276-4144
Harry W. Schwartz Bashp.
440 W Wisconsin Ave
Milwaukee/(414) 272-2700



CONSULT
BOOKWARE"

for expert, affordable advice on your computer.

Application Development without C: A Reference Manual py Tartan C Programming Guidelines by Thomas
Programmers by James Martin. $40.00(c!) Laboratories, Inc. $19.95{pa) Plum. §26.00(pa)

CPM Software Review by Michael Microcomputer Systems The Operating System Design: The XINU
Gonzales. $19.95{pa) 8086/8088 Family, Architecture, Approach by Douglas Comer.
Programming. and Design by Yu-Cheng $29.954cl)

Liv & Gtenn Gibson $35.95(ci)

Pascal Under UNIX by J.N.P. Hume & Using the UNIX System by Richard VAX-11 Assembly Language VAX BASIC by David Welrman &
R.C. Holt. 516.95(pa) Gaurhier. $16.95(pa} Programming by Sara Baase. $28.95(cl) Barbara Kurshan. $16.95(pa)
Bookware™ is a trademark of Frentice-Hall. Inc. Prices are subject to change.

Prentice-Hall, Inc.



EVENT QUEUE

on which local area net-
works are based. The fee is
$795. Contact Elaine Had-
den Nicholas, Department of
Continuing Education,
Georgia Institute of Tech-
nology. Atlanta. GA
30332-0385, (404) 894-2547.
November 28-30

@& SIMULATION CON-
FERENCE~Winter Simula-
tion Conference, Sheraton
Dallas Hotel, Dallas, TX.
Papers, tutorials, sessions,
and panel discussions will
complement commercial ex-
hibits. Contact Udo Pooch,
Department of Computer
Science, College of Engi-
neering, Texas A&M Univer-
sity, College Station, TX
77843, (409) 845-5498.
November 28-30

@ KIDS SHOW
Bits & Bytes, Disneyland

Convention Center,
Anaheim, CA. This con-
ference and exposition at-
tempts to show educators,
parents, and children how to
use computers in the home
and classroom. Contact In-
formation Processing Group,
Suite 113-150, 350 South
Lake Ave., Pasadena, CA
91101, (818) 792-5111.
November 30—-December 2

December 1984

@ TELECOMMUNICATIONS
CONFERENCES—Telecom-
munications Programs,
various sites throughout the
U.S. "'Finding Telecom-
munications Information”
and "'Satellite Technology
for the Nontechnical
Manager will be offered.
Contact Phillips Publishing

WHAT DO ALL TABLETOP
DIGITAL MULTIMETERS
HAVE IN COMMON?

b

AR\

/AN

N\
N N\ | / )
N\ \/ AN
> THEY WORK LOUSY
‘ AS
K APPLE ™ COMPUTER
ADD-ONS.

‘4 Buy the best: Our new Model
=4 DM-100A DMM plug-in will
give you more flexibility and
performance, for 50% less
cost and 100% less aggrava-
tion,or our name isn’t:

L7z

R ————
INSTRUMENTS, INC

100 Lincoln Street e Akron, Ohio 44308 o (216) 434-4284
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Inc., Suite 1200N, 7315
Wisconsin Ave., Bethesda,
MD 20814, (301) 986-0666.
December—]anuary

@ SNA EXPLAINED
Systems Network Architec-
ture, Atlanta, GA. Systems
Network Architecture (SNA).
IBM's design for an end-to-
end communications net-
work. is investigated. Course
fee is $795. Contact Elaine
Hadden Nicholas, Depart-
ment of Continuing Educa-
tion, Georgia Institute of
Technology. Atlanta, GA
30332-0385, (404) 894-2547.
December 4—6

® BUSINESS SOFTWARE
Software Connection, Col-
iseum, New York City. This
computer software exposi-
tion focuses on business ap-
plications. Contact Con-
ference Management Corp.,
17 Washington St., Norwalk,
CT 06854, (203) 852-0500.
December 5-7

@ OPTICAL, VIDEODISCS
CONVOCATION—The
Fourth American Videodisc
and Optical Disk Con-
ference, Washington Hilton,
Washington, DC. Speakers
and sessions will highlight
this event. Contact Meckler
Communications, 520 River-
side Ave., Westport, CT
06880, (203) 226-6967.
December 57

@ FIFTH GENERATION
COMPUTERS—Fifth Genera-
tion and Super Computers:
An International Sym-
posium, Rotterdam, The
Netherlands. Lectures and
panel discussions will be
featured. Prototypes of
Japanese machines are ex-
pected to be shown for the
first time outside Japan.
Contact Fifth Generation
and Super Computers Sym-
posium 1984, Rotterdam
Tourist Office, Stadhuisplein
19, 3012 AR Rotterdam,
The Netherlands; tel: (010)
14 14 00; Telex: 21228
vvvnl, December 11-13

® DEC SHOW

DEXPO West 84, The Sixth
National DEC-Compatible In-
dustry Exposition, Disney-
land Hotel, Anaheim, CA.
Products and services that
support Digital Equipment
Corporation's machines will
be displayed. Contact Ex-
poconsul International Inc.,
55 Princeton-Hightstown Rd.,
Princeton Junction, NJ
08550, (609) 799-1661.
December 11-14

@® TECHNOLOGY UP-
DATE~Hi-Tech Update ‘84,
Delta Ottawa Hotel, Ottawa,
Ontario, Canada. A series of
presentations designed to
inform senior management,
engineers, and consultants.
Sponsored by the Carleton
University Faculty of Engi-
neering. For further details,
contact Conference Coll Inc.,
1138 Sherman Dr., Ottawa,
Ontario K2C 2M4, Canada,
(613) 224-1741.

December 12—13

® EDUCATIONAL COMPUT-
ING—The Second Annual In-
ternational Computers in
Education Conference,
Queen Elizabeth Hotel,
Montreal, Quebec, Canada.
More than 100 exhibitors
and 125 speakers will par-
ticipate in conferences spon-
sored by the McGill Univer-
sity Faculty of Education.
For more information, con-
tact GEMS Conference and
Consulting Services, POB
367, Snowdon, Montreal,
Quebec H3X 3T6, Canada,
(514) 735-1388.

December 12-14

® COMPUTERS AND
SOFTWARE—The Fourth
Annual Southeast Computer
Show and Software Exposi-
tion, Civic Center, Atlanta,
GA. Contact CompuShows,
POB 3315, Annapolis, MD
21403, (800) 368-2066; in
Annapolis, (301) 263-8044;
in Baltimore, (301) 269-
7694: in the District of Col-
umbia, (202) 261-1047.
December 13-16 B



#1 Rating
{Spreacsheet Configuration)
A serbach’s Index

‘*. . . a terrific machine”’ ‘", .. a great bargain”’
Microcomputing May 1984 Compuers and Electronics May 1984

"The MBC-550 is more computing machine
for the dollar than any other personal
computer on the market.” Byte August 1984

We have the lowest
prices forthe #2Sanyo550’s

(and more free software)--

*Our prices this moath are at least $10 less than ony other bona-fide advertised price in this mogazine fot Sanyo 550's, 555's. 550-2's, 555-2, and our new 720
"daosh fours”. Plus im addition to Sanyo's regular sofrware bundle we include two free disks with games, graphlcs, diagn sstics, ond more.Low prices aren’t the
only reason we've sold more Sanyo computersthan any dealerin the United States. To find out why these "under § 1000’ M5-DOS machines cre the best value
in microcomputing call or write for our free brochure.

Plus (w/free LQ Printers) 1150's - $1499 1250’s - $1849 4050's - $1999

COLUMBIA

Whet are you looking for in o compotible

sysem? If maximum comeatibility. minimum

=z orices, $3C00 worth of safrware, reliakiliry and

At - > From the lowest-priced dsal-fioppy multi-user Jotianwide service are on your checklist you
RN a7 systems fo frue 16-bit 10 Mhz. multi-user - should consider buying o Columbia from

d / systems. Local service available via TRW. We 8 Scomsdale Systems. Each system comes with

will canfigure. test and in=rall your systems for ¢ - e MS-[OS. cpf:‘ Caic, Fost Grophs, Home Acc't

on additional charge (col far prices). " Jlus. Space Coammanders. a tutonol and

Jaisnwide Beil and Haweill service. (Prices for

1600 series Indude video cord and keyboard).

ALTOS

580-20 . 586-40 - $7444
580-40 i . 8000 Series — . Calt V.P.(Portable) $1899 “60C-1V
58620 ... ._ Altos I —-=" The Pro-10Mb, 600K Coll *600-4V (10mb) ... §3239

TERMINALS APPLE MACINTOSH LIMITEDQ SUPPLY PRINTERS

N

— —

-~ AN

/\ '
Scottsdale Systemsus f wome

617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257 8::32;2 3§ ) sassgrc";f

Plug n’ Play ... Free if you ask

== (602) 941-5856 (] [ ouems,

: Prism 132 "loaded” ...
Also greof prices on ACDS, ather Wyse Call 8-5 Mon.-Fri. Taolly 160L .

rQngdels. Y"e‘:evt'deo. altos, Zenith and Tally 180L
= "\‘ We paricpate In arbirratian for business and customers through the Derrer Epson FX-80 ... New Low Price
PLOTTERS $1795 Business [ureau of Maricopa County. ;00:;00:: 13031 ’ $306
HI DMP-29 1 oshiba P134
HIDMP-40 . . . 3745 SINCE 1980 Toshiba P1351 $1299

e DMP‘41M ODEMS S TELEMARKETING OMLY: Ifyou planto visit please call firs* for an appointment. Prices LETTER QUALITY
listed are for cash ard include a 3% discount. We seil on a Net 30 basis to Fortune Diablo 630
Password .............. $309 1200 companies amd universities. No C.O.D.'s or AP.O’s. P.Os add 2%, Visa. Juki 6100
Mork Xl ... $249 Mastercard add 3%. Az. residents add 6%. Prices subject to change, product subject to Sitver Reed 500
Compatible Drives availabillity. Personal'company checks take 3 weeks ta clear. All items listed are new Silver Reed 550
Teac Slamline with monufacturers womranty, 0-20% restocking fee for returned merchandise. NEC 3530
FD54A (160K) . ~ Shipping extro-products are F.O.B. point of shipment. Software Is not warantied for NEC 3550 ..
FD54B (360K) suitabllity. Registered trademarks: Teievideo-Televidec Systems, Inc: Unix-AT&T NEC 7700's

FD55F (720K) = Technoiogies. inc.
OKIDATA

dow you can have fwice the resshian at an
Dkidota 92 for abowt the some price. Buy an a3

Dkidata 82 atthe retal price of 3349 cad wellinstallt ~ $419 i Gemini 10X PC
an Ok-Writer enhancement for $70. You Il have the i L ==

dertect double duty grinter with 12C c.ps. in drak - — " Power TYPe
mode and an 18x17 esolution in camesponcence  Oki 82 S -y Radix 15 PC
node - plus a serial pent. Call for print samole.  w/Ok-Writer /

OCTOBER 1984 * BYTE 103



DATAEASE

“DATAEASE is a true winner
— on technical merit alone,
DATAEASE would put dBASE I
out of business.”

Business Computer Systems
April 1984

DATAEASE is the most complete information
management system available. While literally
hundreds of systems claim to offer simple solu-
tions to complex business infarmation needs,
rave reviews from our clients, application devel-
opers and the media confirm DATAEASE as the
only product which delivers on this promise.

"DATAEASE received the highest ‘Overall Evalu-
ation’ rating of the five fully refational programs
tested by Software Digest in its report on 20 IBM
PC database and file management programs ap-
pearing in the March 1984 issue of The Ratings
Newsletter.”

The Ratings Mewsletter
Software Digest, 1984

Thousands of business clierts worldwide —
large and small — say DATAEASE increases pro-
ductivity. And that is why, in a few short months,

DATAEASE has become a top-seller within the
Fortune 500 companies.

“What took five man-months of development
with dBASE I, was accomplished in two weeks
with DATAEASE.”

Bob Scawvullo, President
Noesis Computing Company

"DATAEASE enabled us to change files, records
and reports with no fear of losing data — | can’t
begin to put a value on that.”

Peter J. Newcombe, Corp. MIS Manager
General Defense Corporation

Here are some of the features that make
DATAEASE the best buy on the market today:
» Layout your forms on the screen.

» Connect any number of files in seconds
+ Access functions with single keystrokes.
» Modify records and design custom reports.




DATAEASE dBASEII® R:base™ power-base™

Features Menu driven with built-In commands »

! Full apptication development functions .
Applications can be modified by user -

Menus can be defined by user .
Over 200 fields/record & characters/field .

More than 8 indices per file .

More than 16 concurrent open files

Data Entry Full screen editing for form creation

Selection from predefined choices

Table look-up, dollar and date fields ‘ "
_Checks for duplicate records . . :

Form modification with auto file update e .
Reports & Queries Query selection through English prompts .

Multiple field sort -

Create form letters and malling labels .

Update multiple files concurrently . =

Update data between files B e
Interfaces Read/write both DIf and ASCII . .

Menu integration with 1-2-3/MultiMate, etc. .

+ Sort, group and calculate statistical information
* Access up to 32 files concurrently.

DATAEASE

+ Interchange data with popular programs Demonstration Diskette
» Import and export data from mainframe data- Check one: [JIBM PC [JWang [JDEC (1T
bases [0 Check attached for $10. Send complete
+ Define menus to customize your zpplication information package and DATAEASE
flow Demonstration Diskette.
. - : [0 Send information package
"DATAEASE requires no training, and very little Mame
support . . . that keeps my customers happy, and Title -
coming back.” Company
MNancy Lubecker, Assistant Manager Address 000
Softwaire Centre International Gty State_____2ip_
Send to: Software Solutions, Inc, 305 Bic Drive,
Take a look at DATAEASE today. DATAEASE is Mitford, CT 06460 ¢ 203-877-9268 ¢ Telex: 703972

available at participating Computerland stores For information or nearest dealer call:
and other fine retail dealers. Call or write for 800-243-5123

detailed information on the entire SOFTEASE™
family of products (DATAEASE ™, WORDEASE™ eicnsSomion oot
GRAPHEASE™, DOSEASE ™ and MEDEASE™) SPE Siems 5o OLLAL NS Lopouct o sl 57 9631

Circle 335 on inquiry card 1984 Software Solutions, Inc.

S. Africa West Germany
Datafiex, Uaighati; 11724-6353 MA&T Publishing, Munich; 089-4613-0
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THE IBM PC AT
by BYTE Staff .. .. ................ 108

CIARCIA'S CIRCUIT CELLAR: AN ULTRASONIC
RANGING SYSTEM

by Steve Ciarcia . . .................. 112
UsING A MOuUSE wiTH LoTus 1-2-3
by John Doolittle . . ... ... ... ..... . . 124

IMPLEMENTING CRYPTOGRAPHIC ALGORITHMS
ON MICROCOMPUTERS
by Charles Kluepfel . ... ........... .. 126
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NUMBERS

by Charles A. Whitney ... ... ... . ... 128
DATA ABSTRACTION
by Gary F Simons ......... ....... . 130

CHASTISED FOR DUMPING the underwhelming PCjr on a new-technology-
starved public, IBM blazed forth with its latest marvel, the Personal Computer
AT, in mid-August. Qur product description of the new machine reveals some
curiosities: its Intel 80286 microprocessor runs at only 6 MHz: an upgraded
PC-DOS is neither multitasking nor multiuser but does provide support for
networking; and the redesigned AT keyboard breaks with the previous 1SO
standard layout, which will no doubt generate a sigh of relief from the PC-
using public. (Alas, the AT cannot be used with prior-model Personal
Computers.)

Our Circuit Cellar dweller Steve Ciarcia embarks on an ambitious project
to build an ultrasonic ranging device called the SonarTape. It measures
distances from 1Y to 35 feet using sound waves. It's the ultimate measuring
tape based on a Polaroid ultrasonic transducer. Accurate to Y, foot, the Sonar-
Tape can be built for about $50.

Computer science has certain recurring themes—difficult problems that ideal-
ly test and eventually succumb to the number-crunching power of computing
machines. Sorting and prime-number generation are two standard computer
problems. The computation of irrational numbers to outrageous decimal places
is another. But surely two of the science’s favorites are cryptography and ran-
dom numbers.

These two esoteric disciplines are often interwoven in the search for the
ultimate cryptographic key. The generation of random numbers, however, plays
a major role in numerous other endeavors, from simulation to statistical
analysis. But random-number generation is not as easy as it might seem.

Two articles this month explore these classic problems. Charles Whitney's
voyage into the murky world of random numbers shows that testing the ran-
dom processes for generating these numbers is important but not difficult.
Whitney's techniques may prove to be the definitive method for testing the
high-level language routines, such as those used by the various purveyors of
BASIC, for producing random numbers.

A feature by Charles Kluepfel shows how to build 200-digit cryptographic
keys using a modified RSA algorithm and the muMath/muSimp package on
an Apple computer. This article is an excellent introduction to both cryp-
tography and to the LISP-like muMath package.

Complex computer-science concepts come to the fore again in Gary Simons's
feature on data abstraction. The key to this idea is building data structures
that you can manipulate without having to worry about the nature of the data
that will eventually populate the structure. Simons explains the concepts of
information hiding and abstract data types and presents a practical applica-
tion of data abstraction in a BASIC program.

The mouse seems here to stay. so BYTE features an article that shows you
how to write a driver to adapt a mouse for use with the popular Lotus 1-2-3
software. The technique involves reading the mouse pointer position and in-
terpreting a mouse-click as a carriage return to select menu items.

—G. Michael Vose, Senior Technical Editor, Features
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P-RO'D'UCTDESCRIPTION

Powerful hardware with a split personality
e e e

BY BYTE STAFF
R I [ e

Rich Malloy is Product
Review editor; G. Michael
Vose is Features editor, Tom
Clune is a technical editor.
They can be contacted at
POB 372, Hancock, NH
03449.

108

BYTE « OCTOBER 1984

THE IBM PC

Editor's Note: The following is a BYTE product descrip-
tion. It is not a review. We provide this advance look
at this new product because we feel it is significant. A
complete review will follow in a subsequent issue.

xactly three years after the in-

troduction of the IBM PC, IBM

announced the PC's second

upgrade, the second network

for its personal computers, and,

finally, a reasonable keyboard.

The new IBM PC AT (ad-

vanced technology) has a number of interest-

ing features: a 6-MHz 80286 microprocessor

(with 2 to 3 times increased performance over

the PC), a 1.2-megabyte minifloppy-disk drive,

an optional 20-megabyte hard-disk drive, an

enhanced yet compatible expansion bus, the

aforementioned keyboard, and an on/off lock

switch. On the software side, IBM announced

a new version of IBM PC-DOS (3.0), which has

some minor improvements and supports net-

working but not multitasking. However, in the

first quarter of 1985, IBM will release TopView,

an operating environment that allows multi-

tasking and costs $149, and an 80286-based

version of XENIX (UNIX System 3) with multi-
tasking and multiuser capabilities.

The prices for these new products are sur-
prisingly competitive. The base price of an IBM
PC AT without the 20-megabyte disk drive is
$3995, but a working system in the standard
BYTE configuration (two disk drives, 256K
bytes of RAM, display, color capability, inter-
faces, DOS) costs about $5700. In the standard
BYTE configuration, plus a 20-megabyte hard-
disk drive, total cost is about $6700.

THE SYSTEM UNIT
The system unit is about an inch thicker than
the PC. Also, the disk drives are half-height and
medium beige. Finally, what looks like an igni-
tion key dangles from the front panel (see
photo 1).

The most dramatic changes in the system are
inside the unit. First is the 80286 microproces-

sor, running at a clock speed of 6 MHz. Like
the 8086 microprocessor, the 80286 is a true
16-bit microprocessor with both external and
internal data buses 16 bits wide. Also, the
80286 has advanced memory-management
capabilities that let it access a virtual memory
address space of 1 gigabyte.

The 80286 can run under two modes. Under
PC-DOS, the 80286 runs in the "real address”
mode, in which it emulates an 8086 similar to
the 8088 in the IBM PC. In this mode, the
80286 can access only 640K bytes of system
memory directly. In the second mode, under
XENIX, the 80286 can directly access up to
16 megabytes of physical memory.

IBM claims that the AT performs 2 to 3 times
faster than the PC. We expected a 25 percent
increase in speed just due to the difference in
clock speed. The true 16-bit data bus usually
provides another 40 percent increase in pro-
cessing speed. In actual tests, we found an in-
crease of 150 percent; that is, the AT is 2%
times faster than the PC.

Minimum system memory is 256K bytes; the
maximum is 3 megabytes (using five 512K-byte
memory expansion cards).

Disk DRIVES
The AT comes with a new type of floppy-disk
drive capable of storing 1.2 megabytes of data.
These half-height drives achieve this high den-
sity by using special disks, a track density of
96 tpi (tracks per inch) as opposed to 48 tpi
on the PC, and 15 sectors per track instead of
9 sectors per track as in PC-DOS 2.0. These
drives can read standard 360K-byte disks but
have trouble writing to these disks in a way that
can be read by ordinary 360K-byte disk drives.

The AT has enough space for two of these
drives. Or, for more compatibility with the PC,
a regular 360K-byte drive can be installed in
place of the second high-capacity floppy-disk
drive,

In addition to the two possible floppy-disk
drives, an optional 20-megabyte hard-disk
drive is available for the AT. Also available is



a half-height version of this drive that lets you
install two 20-megabyte drives with one floppy.

OTHER HARDWARE

The expansion bus in the AT (see photo 2) fea-
tures some compatibility with the PC but also
lets the expansion cards have access to the
80286's extra data and address lines. Two con-
nectors are provided for six of the eight slots.
One is the standard 62-pin IBM PC expansion
slot connector. Just forward of this is another
36-pin connector for the additional lines.

You can use the lock on the AT's front panel
to lock the machine off or on. This lock dis-
ables the on/off switch along with the key-
board. It also locks the cover on. For exam-
ple, if you are running a network or a program
that requires a long time to execute, you can
lock the system on. This disables the keyboard
and prevents passersby from interfering with
the system.

The keyboard itself looks perfect. It features
oversize Return and Shift keys (see photo 3),
and the dreaded Backslash key has been
moved up next to the Backspace key. It also
has indicator lights for Caps Lock, Num Lock,
and Scroll Lock. The keyboard feels and
sounds exactly like that of the PC. Also, the
keyboard has a long cord that lets you put the
system unit on the floor rather than on your
desk.

We really like this keyboard, but we have
used at least one word processor program
(XyWrite 1l Plus) that does not work with the
Caps Lock indicator light. Unfortunately, this
keyboard cannot be used with the PC.

The AT has serial and parallel interfaces on
combination serial/parallel expansion cards.
Each card has one serial and one parallel in-
terface. You can use up to two cards in the
system. The parallel interface uses a female
DB-25 connector, just like the PC, but the serial
interface uses a male DB-9 connector. This
means you have to buy a special DB-9/DB-25
cable. The reason for this strange connector
is probably because the card did not have
enough room for another DB-25 connector.

Despite the many rumors, the AT uses the
same display adapter cards as the PC. How-
ever, these cards fit only in slots 1 or 7.

And [BM finally knows what time it is. The
AT has a clock/calendar chip with a small bank
of CMOS (complementary metal-oxide semi-
conductor) RAM powered by a battery. The 50
bytes of CMOS RAM store information such
as how much memory is installed and what
kind of drives are available. This eliminates the
need for DIP switches on the motherboard. In

(continued)

Specifications: IBM PC AT

MANUFACTURER

IBM Entry Systems Division
POB 1328

Boca Raton, FL 33432
(800) 447-4700

PROCESSOR
16/16-bit Intel 80286. 6-MHz clock rate

MEMORY
256K bytes to 3 megabytes

DISK DRIVES

One 5Y%-inch 1.2-megabyte floppy drive
Optional 20-megabyte hard disk
Optional 5%-inch 360K-byte drive

OPERATING SYSTEM
IBM PC-DOS 3.0
Available soon: DOS 3.1 and XENIX

SOFTWARE
IBM PC BASIC 3.0

PRICE
With 1.2-megabyte disk drive. ... ............ $3995
Above with monochrome display, color graphics

card, interfaces, second disk drive, and DOS. .$5469
With 1.2-megabyte drive, 20-megabyte hard-disk

drive, interfaces, and 512K bytes of memory..$5795
Above with monochrome display, color graphics

card. and DOS. .. ...... ... ... ... ... $6694

Photo 1: The IBM PC AT with a 20-megabyte hard-disk drive, This unit is
equipped with an 1BM monochrome monitor and a second, 360K-byte floppy-disk
drive. Note the switch lock on the front panel.
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Photo 2: Iuside the 1BM
PC AT. The expansion bus
is at the left. Note the
connectors for extra address
and data lines. A
20-megabyte hard disk is in
the lower middle. The power
supply is in the upper right.
Photo 3: Close-ups of the
IBM PC AT keyboard. Note
the proper position of the
Shift key (left). Also note
the indicator lights in the
upper right and the large
size of the Return (Enter)
key (right).
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fact, the only real switch on the motherboard
is a poorly labeled slide switch that tells the
system what type of display is attached.

PC-DOS 3.0

An enhanced version of the PC-DOS operat-
ing system drives the IBM PC AT. Labeled ver-
sion 3.0, it provides a software upgrade path
within the PC product line while accommodat-
ing the hardware differences of the AT’s archi-
tecture. The new DOS runs on IBM PCs and
XTs and the PCjr as well as the AT.

The first time you use PC-DOS 3.0, you must
run a startup routine. The routine defines the
system’'s hardware—how many disk drives are
installed, how much memory is installed, etc.,
and this information is stored in the above-
mentioned CMOS RAM. This setup informa-
tion is referenced each time you turn on the
computer.

PC-DOS 3.0 supports the high-capacity (1.2-
megabyte) floppy disks as well as the standard
single- and double-sided floppies and one or

two fixed disks. These disks can be used in a
variety of combinations.

The high-density floppies can store 600K
bytes of information per side on 80 tracks, with
15 sectors per track. Four enhanced PC-DOS
3.0 commands, Format, Backup. and
Diskcomp/Diskcopy. provide support for this
new class of floppy disk.

Enhancements to Backup also permit selec-
tive backup in three categories: backup of files
modified since the last backup, addition of
new files to a backup disk, and backup of files
modified after a certain date.

Perhaps the most significant new command
is Device, which permits the installation of vir-
tual disks. Virtual disks, often called RAM disks,
can number up to 24 in PC-DOS 3.0. In IBM
PC AT with extended memory, it is possible
to locate virtual disks above the 1-megabyte
boundary.

Version 3.0 of PC-DOS comes with three
manuals and a quick reference card. The User's
Guide is an introduction to PC-DOS written for
the novice user and covers the basics of the
operating system with simple text and color
graphics. An Applications Setup Guide prompts
you through the process of porting existing PC-
DOS applications over to version 3.0. The DOS
reference manual is a standard three-ring.
loose-leaf binder with documentation similar
to previous versions. A technical reference for
software developers is available at extra cost.

BASIC, TopVIEW, AND XENIX
Version 3.0 of BASIC incorporates several ex-
tensions.

The SHELL statement loads and executes a
program file (called a child process) that can
be run from the system level from BASIC. If the
file executed is a .BAT file ending in EXIT, con-
trol is returned to BASIC. There is a wide varie-
ty of conditions under which SHELL might
cause the system to crash, including access-
ing the DMA controller, interrupt controller, 1/O
(input/output) latch, or counter timer from a
child process, or altering any file opened from
BASIC from a child process.

The ENVIRONS function returns information
on BASIC's environment table (position in DOS
directory). The ENVIRON statement modifies
BASIC's environment table.

TopView is a separate software package that
contains what we expected to find in PC-DOS
3.0. It will be released in the first quarter of
1985. TopView is an interesting multitasking en-
vironment with windowing capability. The
demonstration we saw of TopView showed that
you can use it with a mouse to set up windows
that can execute applications concurrently.



At 5149, this package will compete against
Digital Research’'s Concurrent PC-DOS {Concur-
rent CP/M-86 version 3.1 with PC-DOS emula-
tion). which is similar in features and price.
However, Concurrent PC-DOS can also run
CP/M-86 applications.

As is the case with TopView, we have not yet
received XENIX for this system (release date
is also set for the first quarter of 1985), but we
have seen a demonstration. It is limited to
three users (because of the AT's two-serial-port
limitation). Also, it has a nice user shell that
looks very much like Multiplan. In fact, as of
this writing, Multiplan is the only application
program that IBM has for XENIX.

PC INCOMPATIBILITY

IBM states that the following PC hardware
products will not work with the AT the stan-
dard PC keyboard, the parallel-printer adapter
card, the 64K to 256K-byte memory cards, the
asynchronous communications (serial port)
card, and the expansion unit. We have not yet
tested any of the numerous third-party expan-
sion cards, but we are not optimistic.

As for software, IBM states that the follow-
ing programs (among others) will not run: BPI
Systems Accounting (1.0); Peachtree Account-
ing (1.0); EasyWriter (1.0); pfs:File and Report
(1.0); VisiCalc (1.0 and 1.1); and BASIC (1.X and
2.X). We were disappointed to find that Micro-
soft’s Flight Simulator would not work. Most
other programs that we have tried (WordStar,
Lotus 1-2-3, Multiplan, PeachText) do work.

Technically. IBM states that the AT might not
be able to run PC programs that include mem-
ory-specific commands such as POKE; pro-
gramming loops to control timing; back-to-
back 1/O commands to the same port (because
of insufficient recovery time); the PUSH SP
command {(this command on the AT pushes
the current stack pointer, while the PC pushes
the new stack pointer); and the divide-error ex-
ception (the AT pushes the address of the in-
struction causing the interrupt, while the PC
pushes the next instruction's address).

CONCLUSIONS

All testing we have done with the AT to date
has involved only the real address mode
{under DOS 3.0). Under this mode, we have
found that the AT provides an increase of 2
times the processing speed of the PC. We have
no indication of how it will perform under
XENIX in the multiuser environment.

The AT might be of interest in data-acquisi-
tion applications. The system comes with 16
interrupt levels and 7 channels of DMA. The
DMA controller operates at 3 MHz, which is

relatively fast. DMA channels O through 3 sup-
port 8-bit transfers throughout the system's
16-megabyte physical address space in 64K-
byte blocks. Channels 5 to 7 support 16-bit
transfers in 128K-byte blocks. Channel 4
cascades channels O to 3 to the 80286. IBM
has documented the AT's DMA controller in
the Technical Reference Manual. The PC and XT are
a little too slow to keep up with the output of
most high-speed data-acquisition systems, so
the AT might find a home in these applications.
The IBM PC AT is an impressive machine, but
the most important reason for its existence has
yet to arrive—a powerful multiuser operating
system such as UNIX. When XENIX is avail-
able, we'll be able to give a more complete
evaluation of this system. For now. the AT
represents a solution for applications that are
taxing the PC and XT to their limits. m

THE IBM PC NETWORK

BY GEORGE BOND

BM'’s entry into the microcomputer local-area network field probably
{ will have an impact similar to that of the original IBM PC on the personal

computer field—big.

gram by midyear 1985.

radius of the translator unit.

and an eight-way splitter.

ture, IBM notes that the 75-ohm coax is "CATV compatible’

372, Hancock, NH 03449

The company introduced a local-area network (LAN) for PCs and an
emulation program to give PCs access to mainframes. The IBM PC Net-
work Program is the LAN. It is designed to connect PC-family machines,
except for the PCjr and PC Expansion Unit, to each other. The IBM PC
Network SNA 3270 Emulation Program is meant to provide System/370
mainframe applications to PCs on the PC network using IBM 3270 or SDLC
(synchronous data-link control) communications protocols. The LAN is
scheduled for release in the first quarter of 1985, and the emulation pro-

The PC Network uses standard broadband hardware components and
is designed for user installation. It transmits data at 2 megabits per sec-
ond using carrier-sense multiple-access/collision-detect (CSMA/CD) pro-
tocol. The physical network consists of an IBM PC Network Translator Unit
{$595). IBM PC Network Adapters ($695), and IBM PC Network Cabling
Components. As many as 72 nodes can be attached within a 1000-foot

The network adapter unit {made by Sytek). which looks like a regular
add-in board for the PC, includes an Intel 80188 microprocessor and an
82586 communications controller among its circuitry. The Network
Translator Unit is composed of a frequency translator. a directional tap.

IBM’s vision of the future appears to be just that—vision. It is giving
strong hints that its goal is to combine video with voice and computer
data transmission, a prime AT&T objective, on the PC LAN. The LAN uses
standard RG-11 coaxial cable, a broadband cable found in cable televi-
sion installations. IBM notes in one of the printed announcements relating
to the AT introductions that the cabling system and the IBM PC Network
media have the “inherent capability to transmit voice, video {using addi-
tional vendor equipment), and data." In another piece of introductory litera-

George Bond is BYTE's managing editor for User News. He can be contacted at POB
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CIA-RRCIAS CIRCUIT CELLAR

AN ULTRASONIC

RANGING SYSTEM

BY STEVE CIARCIA

Build the

Those of you who have
followed the Circuit Cellar
projects over the years will
recognize that | have
discussed sonar and
ultrasonic ranging before.
November 1980’s “"Home
In on the Range! An Ultrasonic Ranging
System” used the Polaroid Ultrasonic Rang-
ing System Designer’'s Kit. This $150 kit,
based on a modified. custom-manufactured
sonar-ranging circuit board from Texas In-
struments for Polaroid’s SX-70 camera,
greatly simplified the circuitry normally
associated with ultrasonics. The November
1980 project described circuit additions
that facilitated connection of the ranging kit
to a computer’'s 1/O (input/output) port.

To my knowledge. these kits are still avail-
able from Polaroid if you are interested in
producing the stepper-motor-driven scan-
ning system described in the original arti-
cle. However, if you are looking for a cost-
effective distance sensor for your computer,
you'll be happy to know that LSI (large-scale
integration) technology did not stand still
in the interim. Texas Instruments introduced
a new sonar-ranging module that is both
cost-effective and simple to integrate into
computer-based systems.

I'll first describe this new module in detail
and then demonstrate how easily you can
attach it to a computer or use it indepen-

Sonaflape

dently with an LCD (liquid-crystal display)
to create an electronic tape measure.

THE SONAR-RANGING MODULE
The latest Texas Instruments sonar-ranging
module, the SN28827. is actually an up-
dated and higher-functioning version of the
original SX-70 module, both of which are
shown in photo 1. The newer unit has
similar performance characteristics but re-
quires far less support circuitry and inter-
facing hardware. It is designed to drive a
50-kHz 300-volt (V) electrostatic transducer,
which Polaroid is still manufacturing. The
module and the transducer are the only
components necessary to measure dis-
tances from 1.33 to 35 feet with an accuracy
of +2 percent.
In operation, a pulse is transmitted toward
a target and the resulting echo detected.
The elapsed time between the transmission
and echo detection is a function of the
distance to the target. Basically, this
distance in feet is simply the elapsed time
in seconds (actually milliseconds) multiplied
by the speed of sound in feet per second
(continued)

Steve Ciarcia (pronounced *'see-ARE-see-afi”) is an elec-
tronics engineer and computer consultant with experience
in process control, digital design, nuclear instrumenta-
tion, and product development. He is the author of
several books about electronics. You can write to him

at POB 582, Glastonbury, CT 06033.

COPYRIGHT (c} 1984 STEVEN A. CIARCIA. ALL RIGHTS RES=RVED.
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Specifications

Minimum Transmitting Sensitivity at 50 kHz 110 dB
300 V AC peak to peak, 150 V DC bias
(dB re 20 uPa at 1 meter)

Minimum Receiving Sensitivity at 50 kHz -42 dB
150 V DC bias (dB re 1 V/Pa)
Suggested DC Bias Voltage 150 Vv
Suggested AC Driving Voltage (peak) 150 Vv
Maximum Combined Voltage 400 V
Capacitance at 1 kHz (typical) 400-500 pF
150 V DC bias
Operating Conditions
Temperature 32%-140° F
Relative Humidity 5%-95%
Standard Finish
Foil Gold
Housing Flat Biack

Figure 1: Specifications for the Polaroid electrostatic transducer.
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Figure 2: The parts of the transducer.
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NOTE: dB normalized to on-axis response

Figure 3: The transducer's beam pattern at 50 kHz
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(approximately 1100 ft/sec). More
specifically, the rate is 1.78 millisec-
onds (ms) per round-trip foot. It takes
3:55 ms for a pulse to leave the trans-
ducer, strike a target 2 feet away, and
return to the transducer.

The transducer most frequently
used with this module is the instru-
ment-grade Polaroid electrostatic
transducer (see figure 1 for its speci-
fications), which acts as a speaker in
the transmit mode and a microphone
in the receive mode. The transducer
(shown in photo 2 and disassembled
into its component parts in figure 2)
is 1.5 inches in diameter and consists
of a 3-millimeter gold-plated foil
stretched over a concentrically
grooved aluminum disc.

The foil, electrically insulated yet
bonded closely to the metallic back-
plate, forms a capacitor. The foil is the
moving element in the transducer that
converts electrical energy into sound
and the returning echo into electrical
energy.

The Polaroid sensor is larger and. in
my opinion, considerably more ex-
pensive than other 50-kHz trans-
ducers. However, it is designed this
way for a specific purpose. (I've tried
50-kHz transducers from two other
manufacturers with no success.) The
diameter of the transducer deter-
mines its directional sensitivity. The
Polaroid unit is extremely directional,
as indicated in the graph of
acoustical-signal strength shown in
figure 3.

OPERATING THE MODULE

The sonar-ranging module (pictured in
photo 3 and diagramed in figure 4} is
a two-chip. 2- by 2-inch module. 1t is
a l2-component, custom-manufac-
tured module built around the Texas
Instruments TL851 and TL852 sonar-
ranging controller/receiver chip set. In
small quantities, the assembled
module is far less expensive than the
individual components, and it elimi-
nates the ever-present aggravation of
finding the correct coils and chokes.
Electrical connection is made through
an eight-conductor flat ribbon cable
or direct solder attachment to the
connector base, which contains three
output lines, three input lines, power,
and ground.

The two basic modes of operation
for the module are single echo and
multiple echo. The single-echo mode

(continued)
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Figure 4: The schematic and layout of the Texas Instruments sonar-ranging module.
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implies that only one target exists and
that a single ranging value is desired.
In the multiple-echo mode. the echo
monitoring time is extended to "hear”
the echo from objects farther away
than the closest target. Differentiating
among these echoes can be a data-
reduction nightmare, so I will limit my
discussion and the use of the ranging
module to the single-echo mode.
Figure 5 is the basic timing diagram
of the ranging module. Within 5 ms
of applying power (at 4.5 Vt0 6.8 V),
the internal circuitry has reset and sta-
bilized and the module is ready. The
distance-measuring sequence is ac-
tivated by raising the INIT input line
to a logic 1 state. This enables the
420-kHz on-board ceramic resonator,
and 16 cycles of a 300V 49.4-kHz

Photo 1: The original Texas Instruments ultrasonic ranging module (left) provided (420 kHz divided by 8.5) signal are
in the experimenter's kit from Polaroid compared to the new T1 ranging module (right) generated. The 16 cycles are passed
that is the basis of this article. through a driver/transformer com-

bination that boosts the signal's
magnitude to 300 V at the transducer.
At the end of the 16 cycles, a DC bias
, , of 150 V remains on the transducer
for optimum operation, and the
3 Il oscillator output steps up to 93 kHz
2 (420 kHz divided by 4.5), where it re-
mains as long as INIT is high.

In order to prevent any ringing in
the transducer from being detected as
a return signal, the receive input of
the ranging control IC (integrated cir-
cuit) is inhibited by an internal blank-
ing signal for 2.38 ms. This blanking
interval corresponds to 1.33 feet,
which is the minimum distance that
the ranging module can sense without

. external control intervention. To
Photo 3: A dlose-up of the Tl detect objects closer than 1.33 feet,
the blanking inhibit line, BINH, can be
taken high prior to 2.38 ms to enable
the receiver.

In the single-echo mode, all that
must be done is to wait for the echo
from the target. After INIT, the trans-
mitted pulse travels at a rate of 0.9 ms
per foot. When the ranging module
hears the echo, the ECHO output line
goes high. The difference in time be-
tween INIT and ECHO both going
high is a measure of the distance to
the target. This elapsed time can be
measured through a timing loop in a
computer or gated with the oscillator
output to increment a counter and
drive a display. | will explore both of
these techniques.

Photo 4: A rear view of the Photo 5: A front view of the One final note on the ranging-

disassembled tape measure. disassembled tape measure. mogiule electronics. If you have ex-
perimented with ultrasonics, you've

Photo 2: A close-up of the Polaroid
ultrasonic transducer. ranging module.
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probably found, as I have, that fixed-
distance reception is far easier to ac-
complish than variable-distance
reception. Sound intensity decreases
geometrically proportional to in-
creases in distance. If you have de-
signed a transmitter-and-receiver sys-
tem that works well at 6 feet, it may
not function at 12 feet without sub-
stantially increasing the receiver sen-
sitivity (gain) to account for the re-
duced echo amplitude. Leaving the
sensitivity at a high level and reduc-
ing the distance again invites other in-
terference and false-echo-detection
problems. To adequately compensate
for changing distances, the sensitivi-
ty setting must also be adjustable with
distance.

The TI ranging module dynamical-
ly tailors the receive amplifier's sen-
sitivity. Lower ampilification is needed
for close objects, higher amplification
for distant echoes. Twelve gain steps
within the range of 0 to 35 feet are
automatically incremented as the time
between INIT and ECHO lengthens. If
the distance is 6 feet, the receiver will
be at its second gain setting. At 20
feet it will be at its sixth level. The
twelfth level is sufficient for unaided
reception of echoes from 35 feet. The
addition of a direction cone to the
transducer, which will further improve
sensitivity, will facilitate measuring
distances beyond 35 feet.

COoMPUTER CONNECTION

Figure 6 is the schematic for connect-
ing the ranging module to the parallel
port of a computer. The entire single-
echo-mode interface requires only |
input bit and 1 output bit. The out-
put bit connects to the INIT line: the
input bit connects to the ECHO line.
To measure distance, the computer
merely raises the INIT line and
measures the time until ECHO goes
high. The repetition rate depends on
the distance. The cycle is repeated
when INIT is lowered and raised
again. This can occur at any point
after ECHO. For short distances, a
100-Hz repetition rate is possible. To
allow a full 35-oot range, however, the
repetition rate should be limited to 10
Hz.

Unlike the Polaroid Designer's Kit,
which is specified to run on 6 V, the
Tl ranging module can function be-
tween 4.5 and 6.8 V. If you use a 5V
supply. the ranging module 1/0 is TTL

(continued)

GENERAL PURPOSE
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can be easily constructed.
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Figure 5: A timing diagram of the sonar-ranging module.
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Figure 6: The sonar-ranging module's connection to the Z8 BASIC system
controller (6a) and to the Apple 11 system controller (6b).
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MAIN BASIC PROGRAM :

START

RANGE SETUP:

INTERRUPT - DRIVEN RANGING ROUTINE .

START )

INITIALIZE

START

ADD 1 TO
PERIOD COUNTER

SET COUNT =
FF(HEXADECIMAL)

-SET INTERRUPT
VECTOR
_SET PORT 2
1/0 LINES DISABLE INTERRUPTS
~INITIALIZE TIMER ENABLE TI
REGISTERS INTERRUPT FLAG
- ZERO PERIOD
COUNTER AND ]j
DONE FLAG
TURN ON
INIT LINE
CALL RANGE ]
fﬁ;gleE LOAD AND START
LANGUAGE ) TIMER
ENABLE INTERRUPTS

EXIT

== Tl == =
UNT = |
{F heangcmac
CALCULATE
FEET AND INCHES
F =COUNT /4
INDICATE
OVERFLOW | =(COUNT - (F#4)}%3

DO

APPLICATION
CODE

Programming Notes

Z8 Version Ranging System

Z8 timer-period calculation. 6.445 ms desired

i =t x p x v; where t=8/sysclock, p = prescale value, v = timer value
i = (8/73728x108) x 10 x 41

I = 044487847 ms

il

Z8 program uses port 2 for /O

BO = Echo Line (IN)

B1 INIT Line (OUT)

B2 = ALARM-activated-output (QUT)

A 1.78-ms period indicates a round trip of 1 foot. Maximum range assumed for programming purposes to be 40 feet.
Counter for periods is 8 bits wide, yielding 255 counts. Each period count wilt represent Vs foot, or 3 inches.
valid range counts are 1 to 254. A count of 255 indicates overfiow. 1.78 ms/4 = 0.455-ms period.

SET DONE FLAG

I

TURN OFF
TIMER.

DISABLE TIMER-
INTERRUPT FLAG

|

TURN OFF
INIT LINE

( EXIT ’

Figure 7: A flowchart of the ranae-finder program for the Z8 controller.

(transistor-transistor logic) compatible
and can be connected directly to
most computers. The module normal-
ly requires about 100 milliamperes
(mA) except during the l1é-cycle
transmission period, when it can

K18 BYTE + OCTOBER 1984

resach 2 amperes (A). Any power
source intended for use with the
module should have an intermittent
power rating this high. For portable
operation, you can use either stan-
dard AA or larger alkaline batteries or

Polaroid's Polapulse high-current
batteries.

Fcr the purposes of this article, |
chose to demonstrate connection of
the ranging module to an Apple I and
the Z8 system-controller board, which



is an improved descendant of the
original Z8-based computer controller
presented in the June and July 1980
Circuit Cellar articles. The description
of connecting the ranging module to
the Z8 system controller through a
parallel 1/O0 port, measuring the
elapsed time in a callable machine-
language routine, and manipulating
the results within the tiny BASIC inter-
preter are transferable in principle to
any computer. (I have since had a 728
FORTH chip produced that is inter-
changeable with the Z8671 tiny BASIC
chip. The FORTH chip could also have
been used.) By using the Z8 board,
however, 1 can produce a dedicated
measuring system that can sense and
average a number of readings, make
decisions, activate specific control
outputs, and communicate readings
to larger host systems serially.

Figure 7 is a block diagram of the
necessary steps to initialize the
module and measure distance with
the Z8. Figure 8 is a block diagram of
the Apple Il version of the same code.
Figure 9 is the block diagram of a
typical proximity-detector application
with alarm outputs. Listings 1. 2, and
3 show the code to perform these
tasks.

ELECTRONIC TAPE MEASURE
While describing the electrical char-
acteristics and computer connection
of the ranging module might ordinari-
ly suffice as a Circuit Cellar project,
I was intrigued by the simplicity of
using the ranging module and de-
cided to build the electronic tape
measure shown in photos 4 and 5.
The circuit shown in figure 10 required
only three additional CMOS (comple-
mentary metal-oxide semiconductor)
chips and can be constructed as a
hand-held device.

The Circuit Cellar Sonar Tape
Measure, hereafter called SonarTape,
consists of the Tl ranging module, a
CDA4049 inverter, a CD4029 counter,
and an Intersil ICM7224 4'%-digit LCD
counter/decoder/driver chip (shown in
photo 6). When pointed at an object
or a wall and activated, the SonarTape
transmits once and holds its reading
(so that you can turn the unit and see
the display if it wasn't already in view).
The LCD indicates the distance in feet
and tenths of feet.

The SonarTape is activated by turn-
ing on the power (6 V provided by

(continued)

MAIN BASIC PROGRAM :

RANGE
ROUTINE

MACHINE - LANGUAGE ROUTINE:

|

INITIALIZE TURN ON
INIT LINE
RESET INIT
LINE
\_[ 1
. SET DELAY
CALL RANGE €OUNTER TO 169
ROUTINE boowgll 45
{MACHINE
LANGUAGE )
PICK UP ADD 1 TO
PERIOD DELAY COUNTER
COUNT ]
M ouNT - '}
_ “FF (HEXACECIMAL) NO OP
W el e - FOR TIMING
G PURPOSES
YES CALCULATE _
FEET AND INCHES NO
F=INT {CGUNT /4)
INDICATE £ Ly
OVERF LW 1= (COUNT-(F*4))*3
YES

CLEAR CARRY,
aDD 1 TO
PERIOD COUNTER

SET PERIOD
COUNTER:=FF
(HEXADECIMAL)

Apple Version Ranging System
A 1.78-ms period indicates a round

trip of 1 foot. Maximum range assumed
for programming purposes to be 40 feet.

Apple program loop-time calculation
System Clock = 1.023 x 108 Hz
1 machine cycle = 1 clock cycle
Cede-period calculation:
=25+(5" 86}
= 455 cycles

AN1 = INIT (OUT)
SW1 = ECHO (IN)
AN2 = ALARM-activated output (OUT)

[

Counter for periods is 8 bits wide, yielding 255
counts. Each period count will represent %4 foot,
or 3 inches. Valid range counts are 1 to 254.

A count of 255 indicates overflow. 1.78 ms/4 = 0.455-ms period.

for every execution of the delay loop, overflow, and echo test:
number of cycles is 2+2+4+42+42+4+42+4+1+2) + ((2+1+2)*(256-170)

Apple program uses game /O connector for 11O

TURN OFF

INIT LINE

]

Figure 8: A flowchart of the ramge-finder program for the Apple 1.

OCTOBER 1984 * BYTE

119




four AA alkaline cells) to the circuit
through a momentary push button. A
resistor/capacitor timing circuit con-
nected to V. and attached to pin 3
of IC1 resets 1C3. presets IC2, and
keeps the INIT input line to the rang-
ing module low until the 5-ms power-
on stabilization time has passed.
When the capacitor charges up to a
logic 1 level, the INIT line goes to a
logic 1, allowing the ranging module
to transmit.

Once the INIT line goes high, the
clock output, CLOCK, from the rang-
ing module is enabled, and a 93.333-
kHz clock (after the first 16 cycles at
49.4 kHz) is presented to the clock in-
put of IC2. Configured as a divide-
by-16 counter, the carry output, pin 7,
will be at 5.83333 kHz. This frequen-
¢y is connected to the count input of
the counter/decoder/driver chip, IC3,
which continues to count input pulses
(started when INIT went high) until the
ECHO line, connected through an in-

(continued)

APPLICATION
CODE

OVERFLOW

NOT SET

INSIDE
RANGE

RESET
PASSES
T0 20

SUBTRACT 1
FROM PASSES

0o

ANOTHER
SET OFF RANGING
ALARM PASS
LOOP

Figure 9: A flowchart of the
alarm-monitor program.

Listing |: The Z8 programs to initialize the ranging module, measure the
distance, and print the results. The BASIC program (1a) initializes the module
and calls the machine-language routine, represented here in assembly language
(16). The machine-language program oversees the distance measurement. Finally,
the BASIC program prints the results (1c). Remember to delete the REM
statements.

(l1a)

1 REM Z8 BASIC PROGRAM FOR RANGE FINDER

10 @%100F =%8D:@%1010=%15:@%1011 =%O0C :REM SET UP INTERRUPT
VECTOR

‘REM SET UP PORT 2 I/O.
RESET INIT LINE

:REM SET UP TIMER
REGISTERS

‘REM ZERO COUNTER
AND DONE FLAG

‘REM CALL RANGE-SETUP
ROUTINE

20 @246="%F9:@2=0

30 @243=%2B:@242=41
40 @%30=0:@%31=0
50 GO @%1500

60 REM LOOP UNTIL DONE FLAG SET
70 IF @%31 =0THENGO :REM TEST DONE FLAG
AND LOOP

‘REM PICK UP COUNT
VALUE

‘REM CLEAR FEET,
INCHES, OVERFLOW
‘REM SET OVERFLOW IF
COUNT =%FF

‘REM CALCULATE FEET
:REM AND INCHES

80 C=@%30
90 F=0:1=0:0=0
100 IF C=%FF