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A single company has revolutionized
the business of 1anguage, the language of business,
and created the exciting new world of electronic
reference works—Borland!

Which isn't bad for a 3-year-old.
Turbo Pascal,” our first product,
now has more than half a million
users, and has become a world-
wide standard. And that was just

the beginning.

Since then, the Turbo Pascal
family has grown to a family of 9,
and today we're announcing our
second language, Turbo Prolog,” the
natural language of Artificial
Intelligence.

We've also introduced amazing
business productivity tools like
SideKick,” Traveling SideKick,”
Reflex, The Analyst,” and
SuperKey”

We broke new ground in 1985
with Turbo Lightning” It includes
the Random House® dictionary and
thesaurus. Turbo Lightning is the
forerunner of a complete electronic
reference library, newly joined by
the Word Wizard,” which solves the
unsolvable twists, and boggles and
challenges your mind. Word Wizard

Turbo Tutor®
Takes you from basic right

source code for every example

includes Turbo
Pascal source code
80 you can figure out
how the Turbo Light-
ning aceess system works.

And here is a brief
synopsis of current offerings from
the Borland library of history-
making software . .

Turbo Pascal® 3.0

The fastest, Pascal compiler,
plus an integrated pro-
gramrning environment.
Includes a free MicroCale™
spreadsheet, and 1,200 lines
of annotated source code,
ready to compile and run.

Minimum memory: 128K.

Lets you create high-res-

graphics, easy windowing,
and storing screen images to

memory. Complete with source
code on disk, ready to compile.

Minimum memory: 128K.

Turbo Database Toolbox™
Perfect complement to Turbo
Pascal. Contains complete
library of Pascal procedures
that allows you to search and
sort data and build powerful
database applications.
Minimum memory: 1R8K.

used in the reference manual.

Turbo Graphix Toolbox™

~ olution graphics. Includes
tools for complex business

Turbo Editor Toolbox™

It's all you need to build your
own text editor or word
processor. Provides all the
routines—you decide which
features you want. Source code
included. Also includes the
MicroStar™ text editor with pull-
down menus and windowing.
Interfaces directly with Turbo
Lightning to let you spell-check
your MicroStar files. Minimum
memory: 192K.

\
Turbo GameWorks™ NEW
Reveals the secrets and
strategies of game theory.
Includes source code so you
Can Write your own games.
Gives you ready-to-plgy Chess,
Bridge, and Go-Moku, an
ancient Japanese game that
will provide hours of fascinating
diversion. Even if you don't
want to write your Own games,
it's a terrific value. Minimum

Borland software library. Turbo
Prolog 1s a fifth-generation language,
and probably the most powerful pro-
gramming language ever concelved.
Includes a 200-page reference man-
ual and free GeoBase,” a natural
query language database with
commented source code on disk,
ready to comptle. It's all you need to
know about Aruficial Intelligence at
a Humanly Intelligent price.
Minimum memory: 384K

Turbo Lightning”
An electronic
reference library
which includes

the 80,000-word
Random House
Concise Dictionary
and the 50,000-word Random House
Thesaurus. Checks your spelling

&S you type. Gives you instant,
synonyms. Leads the revolutionary
way 1n electronic publishing.
Minimum memory: 256K

challenges your word skills and
ability to break codes and ciphers.
Scrambles, twists, turns, and boggles
your mind. Includes Turbo Pascal
source code and all the technical
information you'll need to figure out
the “nuts and bolts” of the Turbo
Lightning access system. Minimum
memory: 256K

SuperKey"
Amazing keyboard
enhancer for your
IBM PC. With easy-
to-write macros that
§ canturn 1,000

™ keystrokes Into 1.
Also includes powerful encryption
technology that keepe confiden-

tial flles confidential; locks your
keyboard with secret password
protection. (Because of encryption
technology, SuperKey Is under a US
Government export ban.) Minimum
memory: 128K

appolanenL scheduler, telephone
directory and autodialer, and ASCII
table. RAM-resident, it's always there
to help, and stays in the background
while you run other programs. One
keystroke activates it. Minimum
memory: 128K

\
Traveling ¥
SideKick™
BinderWare” that
includes an organ-
izer, a binder, a
software program,
and a report gen-
erator that picks
your SideKick’s electronic brain,
then prints out your appointments,
datly/weekly/monthly/yearly cal-
endar, phone lists, mailing labels, or
whatever else you need when you're
awsy from your desk. It's the smart
new way to take your computer with
you without taking your computer
with you. Minimum memory: 266K

Minimum memory: 128K. memory: 192K.
NEW i NEWl NETN Tt
1 Turbo Prolog™ Word Wizard™ SideKick" Reflex,
The natural lan- Intriguing new Powerful desktop The Analyst”
guage of Arificial addition to the management Unlque, easy-to-use
. Intelligence, Turbo ey urbo Lightning | program. #1 besi- database manage-
. Prolog is our second © Library™ Solves ¢ seller for the IBM® ment and analysls.
!. | language and the ] | unsolvable l PC Includes Shows your spread-
—f— latest product In the —— crosswords, and oand notepad calculator, sheet data from

1-2-3° dBase,” and others in five
graphic forms—including bar charts,
ple charts, scatter plots, line graphs,
and stacked bar charts. Answers What
1f?questions. Minimum memory: 384K

* SideKick g,
for only §]05, OOBM‘Elmg Sldech}(

* SideKiek ang
anggy veling Sldechk
Tuto Lg},PKex for oniy 75,

and W
Wizard fop only $14g, gsord
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pressor with the added protection
of an anti-static touch pad that
safely absotbs harmful static charges
from your body. It protects com-
puter memory and data from dis-
ruptions, while shielding your
“system from static charges that
degrade delicate microcircuitry:

A multi-peripheral master switch
and an LED grounded outlet indi-
cator are also built into the total
protection of EnGarde™ _

EnGarde™also protects your
computer from powersurgescaused
by changes in electrical loads
and other electrical disturbances.
It includes a limited five-year

EnGarde™is a product of Sys-
tems Control, manufacturer of
power protection systems for the
nation’s utility companies.

Askyour dealer for the total pro-
tection of EnGardeMOr call toll
free 1-800-451-6866 10 order (in
Michigan call collect 906/774-0440).

If unsatisfied, return EnGarde™
within 30 days for a
full refund.

A product of Systems Control, a division of M.J. Hlectric, Inc.
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Circuit-Board-Artwork Software
for the Design Engineer
in a Hunry

S

.......

the design engineer create and
revise printed-circuit-board art-
work on the IBM Personal Com-
puter. You keep complete control
over your circuit-board artwork —
from start to finish.

Forget the tedium of taping it
yourself or waiting for a tech-
nician, draftsman, or the CAD

SMARTWORK® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:

O Complete interactive control
over placement and routing

O Quick correction and revision

0O Production-quality 2X artwork
from a pen-and-ink plotter

[ Prototype-quality 2X artwork
from a dot-matrix printer

O Optional Microsoft Mouse

For only $895, smARTWORK® lets [ Easy to learn and operate, yet

capable of sophisticated
layouts

O Single-sided and double-sided

printed circuit boards up to
10 x 16 inches

O Multicolor or black-and-white

display

: System Requirements:
department to get to your project. [ |BM Personal Computer, XT, or

AT with 256K RAM, 2 disk drives,
and DOS Version 2.0 or later

0 I1BM Color/Graphics Adapter

with RGB color or black-and-
white monitor

O IBM Graphics Printer or Epson

FX/MX/RX series dot-matrix
printer

O Houston Instrument DMP-441

pen-and-ink plotter
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The Smart Buy

At 5895, smARTWORK® is proven,
convenient, fast, and a sound
value. Call us today. And put it to
work for yourself next week.
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Wintek Corporchon Inquiry 367

1801 South Street

Lafayette, IN 47904-2993
Telephone: (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

In Europe contact: RIVA Terminals Limited,
Woking, Surrey GU21 5JY ENGLAND,
Telephone: 04862-71001, Telex: 859502

"SMARTWORK" “"Wintek” and the Wintek logo are
registered trademarks of Wintek Corporation.



E-DITORIAL

MICROBYTES DAILY,

WHAT'S NEW,

AND SPECIAL EVENTS

We've been busy here at BYTE. We
recently founded Microbytes Daily, a
daily news service about personal
computing available through the BYTE
Information Exchange. Lynne Nadeau
has done a fine job of enhancing
Microbytes so that it is now both a
two-page monthly section in BYTE and
a larger daily news service on BIX. In
BYTE, we have limited space available
for quick news items and an absolute
minimum lead time of six weeks. In
Microbytes Daily on BIX, we have a
lead time of minutes and more space
than we can fill. The Microbytes sec-
tion in BYTE is now a subset of the
Microbytes on BIX.

BIX users can get the latest news
each time they sign on by typing join
microbytes. T make Microbytes always
appear first in the queue of materials
to read, use the BIX order command.

BYTE receives 2400 to 3000 press

releases each month, most of them’

announcing products. We try to select
from all these releases those that will
be of greatest interest to most BYTE
readers. Thanks to the extra efforts of
Dennis Barker and Cathy Baskin, who
regularly edit What's New, we now
have much greater scope: the “whats-
new.hard” and “whats.new.soft” con-
ferences on BIX. By joining those two
conferences, BIX users can see a large
selection of product announcements
divided into hardware and software.
Topics in the conferences provide sub-
divisions such as software for specific
machines. You can also use the BIX
search command to look for an-
nouncements that contain specific
terms of interest to you. The familiar
What's New will continue to appear in
BYTE as before. Now the print What's
New will be a subset of the on-line
whats.new.hard and whats.new.soft.
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In time, we hope to make the on-line
news services truly comprehensive.
We're investigating OCR devices for
reading press releases into personal
computers for efficient editing,
rewriting, and uploading to BIX. While
whats.new.soft and whats.new.hard
will continue to concentrate on prod-
ucts, Microbytes Daily will focus on
developments in new technology. We
hope that research centers in both
academia and industry will keep us up
to the minute on any research of
potential interest to people who use
computers so that we can quickly
pass along such information via
Microbytes Daily and Microbytes.

EVENTS AND ISSUE THEMES

We have arranged three month-long.

events on BIX for April, which are
related to the themes of future BYTE
issues and involve special guests.
These events may result in material
that will be published in BYTE. We
believe these on-line conferences will
enhance BYTE's coverage of issue
themes and that through BIX we can
learn more about what BYTE readers
want in the way of theme coverage.
We will use some upcoming articles
to stimulate discussion in conferences
on BIX.

The relationship of the BIX special
events to BYTE issue themes is in-
dicated in parentheses.

OPTICAL STORAGE

(May BYTE theme is mass storage)
BYTE editor Ken Sheldon will be mod-
erating this special event. Check the
system.news conference on BIX for
the exact title and location. Some of
the experts invited to discuss CD-
ROMs are William Zoellick, manager
of Software Research for TMS Inc;
William Casey, president of Advanced
Storage Concepts; and Tim Oren of
Activenture,

COMPUTERS AND MUSIC

(July BYTE theme) The special meet-
ing on electronic music will be chaired
by BYTE editor Rick Grehan and of-
fered as a part of the Music con-
ference. Among the experts invited are
Roger Powell, developer of MIDI
squeezer software and keyboardist for
Todd Rundgren's Utopia, and Craig
Anderson, editor of Electronic Musician
and designer of construction projects
for electronic musicians.

OBJECT-ORIENTED LANGUAGES
(August BYTE theme) BYTE's Eva
White will moderate this event. For
the exact title and location, see the
announcement in BIX system.news.
The lineup of experts discussing
object-oriented programming in-
cludes Daniel Ingalls and Larry Tesler,
formerly at Xerox PARC and now at
Apple; Brad Cox and Kurt Schmucker
of Productivity Products International,
the vendor of Objective-C; Charles B.
Duff, author of Neon, an object-
oriented extension to the FORTH lan-
guage for the Macintosh, and presi-
dent of the Whitewater Group; Jeremy
Jones of Coral Software and one of
the designers of Object Logo; Bjarne
Stroustrup of Bell Labs and designer
of C++; and Jim Anderson, president
of Digitalk, which developed
Methods, a Smalltalk development
environment for the IBM PC.

We hope to see you on line for
these events and the more than 100
other conferences on BIX. If you
prefer not to participate in telecom-
munications, however, we still expect
that you'll benefit from BIX events
and conferences because direct inter-
action with readers and technical ex-
perts will help the BYTE staff plan and
prepare better issues.

—Phil Lemmons
Editor in Chief
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Before you invest in a DEC"VT240 terminal,
consider the software alternative.

Stop and- think about what you really
need: A text terminal. Tektronix*
graphics. ReGIS* graphics. File transfer
capabilities. Communications.

Purchasing a state-of-the-art terminal
may be one option, but Persoft has a
smarter soluion—SmarTerm® 240,
the ultimate in terminal emulation
software.

SmarTerm can do everything the state-
of-the-art terminal can do—and more.
That's why we call it state-of-the-smart.

With SmarTerm 240, the emulation is
so exact you'll forget you're using a
PC. It features superior text emulation,
ReGIS graphics, Tektronix graphics,
outstanding communications and file
transfer capabilities.

- currently using—Data General Dasher*

You also get on-line help screens,
remappable keyboard layouts and
programmable softkeys which can
simplify your most frequently performed
tasks. You can even customize your
own menus!

And because SmarTerm runs on your L
PC, you've always got a wealth of Pammmme
computing power right at your fingertips.
All SmarTerm products are backed

by Persoft's strong technical support
network. It's a service you expect from
the industry leader in terminal emulation
software.

No matter which' terminal you're

SmarTerm has a state-of-the-smart
solution for you.

To find out more about the SmarTerm
family of terminal emulation software,
see your local dealer. Or contact:
Persoft, Inc.

2740 Ski Lane

Madison, WI 53713

(608) 273-6000 — Telex 759491

D400, Tektronix 4010/4014, DEC VT100,
VT125, VT220 or even the new VT240,

© Persoh, inc., 1986, All ights 1eserved. o

*SmarTatm s & registered trademark of Persoft, Inc, *DEC, VT and ReGIS, are frademarks of Digtal Equipment Corp,
*DASHER is a regislered trademark of Data General Corp. ‘Tektronix is a regsierad trademark of Tektranix, Inc.
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Staff-written highlights of late developments in the microcomputer industry.

Visi On Is Back On

Remember Visi On, the highly touted integrated program for the IBM PC? Control Data Cor-
poration purchased the program from the now-defunct VisiCorp about a year and a half
ago. CDC has been busy retooling the product and now is almost ready to rerelease it, ac-
cording to a spokeswoman at the firm's Business Information Services division in Min-
neapolis, MN.

"What we've done is enhance the applications manager [the central controlling compo-
nent of Visi On| and the individual applications,” said the CDC spokeswoman. “We recognize
people have favorite DOS packages, so were positioning [Visi On| as a value-added
package.” Each Visi On application will be priced at $150, as will the applications manager.
The minimum suggested configuration to run Visi On is an IBM PC with a hard disk and
512K bytes of RAM. Visi On came out at a time when most PC users were still adjusting to
the idea of hard disks and 256K RAM. CDC hopes that Visi On will get a better reception
than it did earlier now that more powerful PCs are the norm.

Customers will be able to purchase Visi On directly through a still-unannounced 800
number and various value-added retail channels.

Intel Controller for 8/16-bit Programmable Bus

Intel Corporation of Santa Clara, CA, announced what it calls the first 16-bit microcontroller
that lets a system'’s external data bus be programmed at 8 bits, 16 bits, or both. The first
implementation of this controller is an EPROM chip called the 8796BH. which is designed
for prototypes and low-volume production where software is not yet complete. The 8796BH
is priced at $75 in quantities of 1000. A ROM version of the chip, called the 8396BH, will
sell for $9.96 in 25,000-unit quantities. The chips will be available in the second quarter and
second half, respectively, of 1986.

Demonstration of Project Andrew for 3M Computers

Carnegie-Mellon University of Pittsburgh, PA, has given the first hands-on demonstration of
its nascent Project Andrew educational-software system. Andrew is expected to run on so-
called 3M computers. The 3M specification refers to a computer with a minimum of |
megabyte of RAM, processor speed of I million machine instructions per second, and
screen resolution of 1000 by 1000 pixels. (However, Andrew does run on the IBM RT PC,
which has a screen resolution of 1024 by 750 pixels.)

The Project Andrew system runs on top of UNIX 4.2 and is designed so that applications
written for it will be transportable across different hardware systems. Although Project An-
drew will not be completed for another year, a Carnegie-Mellon official said that at least
one major hardware vendor (and perhaps several) is expected to announce 3M computers
within the next 12 months.

A number of vendors (IBM and DEC chief among them) have contributed to the CMU
project. Apple Computer has stated that it plans to participate in the 3M market. That
market has also been targeted by Next Inc., a start-up firm headed by former Apple chair-
man Steven Jobs.

Intel and Interactive Systems Will Port UNIX V
to 80286/80386

Intel Corporation of Santa Clara, CA, and Interactive Systems Corporation of Santa Monica,
CA, have agreed to port ATET's latest version of UNIX System V to the 80286 and 80386
microprocessors. According to George Alexy, Product Marketing Manager of Intel's

(continued)
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Microprocessor Division, "The inherent ability of the 80386 means that, when combined
with UNIX System V, the system will support the current base of MS-DOS applications.” In-
teractive had previously ported its UNIX System V product, IN/ix, to the entire iAPX86 line
of microprocessors.

Borland’s Modula-2 for the Apple Il and Turbo Pascal
for the Mac

At the MacWorld Exposition in San Francisco, Borland International of Scotts Valley, CA,
demonstrated its new Turbo Modula-2 on an Apple lle with a Z80 coprocessor card running
CP/M. The language is scheduled to ship during the second quarter of this year. It won't be
available just to Apple owners; Borland plans to support it for all the same CP/M (2.2 or
higher) computers that are already served by Turbo Pascal. And the firm claims that it will
sell an MS-DOS version in the second half of the year.

Turbo Modula-2 includes a WordStar-style editor similar to that of Turbo Pascal. The main
menu lets you choose to compile directly to native code or to interpreted m-code. Another
menu selection lets you either accept Borland's extensions to Modula-2 or stick with the
Wirth definition of the language.

Borland also announced that it will begin shipping Turbo Pascal for the Macintosh in the
second quarter of 1986. The language was not demonstrated at the exposition.

ADAPSO Pushes Software-Protection Scheme

Eight hundred million dollars. That's about how much money software vendors lost last year
to illegal copying of programs according to ADAPSO (Association of Data Processing Ser-
vices Organization), a computer-industry group representing software and service firms.
ADAPSO, based in Arlington, VA, is sponsoring a lock-and-key system standard for com-
puters to prevent illegal duplication of programs. The device connects to a computer’s
RS-232C port and limits use of duly protected software to the specific computer for which it
was bought. Although negative consumer reaction has discouraged widespread endorse-
ment by software firms, ADAPSO continues to push for adoption of the device, which it
says costs about $25.

Nanobytes

10

NEC Electronics Inc. of Mountain View, CA, has introduced a 64K by 4-bit (256K) DRAM
with an access time of 100 nanoseconds. The page-mode organization of the uPD41464
chip can help in designing memory in small segments; 64K bytes can be constructed of two
chips instead of the eight required with standard 64K by 1-bit chips. ... The Massachusetts
Microelectronic Center is a $48 million educational center funded by high-technology in-
dustry and the Massachusetts state government. It will provide advance training and
research opportunities in microelectronics and semiconductor technologies for students,
scientists, and engineers. . . . Symbolic Control of Palo Alto, CA, has developed the
4thCPU-40 chip, which directly runs FORTH instructions at a rate of 8 million per second.
Designed in 2-micron CMOS and sitting inside a 68-pin PLCC (plastic leaded chip carrier),
the 4thCPU-40 can directly access 12 gigabytes and has a 20-MHz DMA coprocessor inter-
face. In volume, the chip costs approximately $70. ... Western Union has announced a
new convenience for subscribers to its EasyLink on-line information service that lets users
create and distribute customized business forms electronically via computer. The $100
package is called Instant Forms Plus. .. . Advanced Micro Devices of Sunnyvale, CA, has
aimed its new Am2130 dual-port 8K static RAM at multiprocessor systems that need in-
dependent read/write access to a single memory. The 48-pin chip has separate 1/O ports,
addresses, and controls to let two devices read or write to memory at the same time. The
70-nanosecond version costs $44.80. . . . Lotus Development Corporation of Cambridge,
MA, and Living Videotext of Mountain View, CA, have separately announced agreements
with Microsoft of Bellevue, WA. Both companies will be developing applications that sup-
port the Microsoft Windows environment. . .. Oki Semiconductor of Sunnyvale, CA, is of-
fering fast CMOS versions of the 8086 and 8088 microprocessors. The MSM80C86-2 and
MSM80C88-2 run at 8 MHz, have a maximum power consumption of 275 milliwatts, and
cost $20 in lots of 100. ... Computer-terminal manufacturer Wyse Technology of San Jose,
CA, announced plans to buy Amdek Corporation, the Chicago-based computer-monitor
manufacturer. The acquisition involves about 650,000 shares of Wyse stock and is subject to
approval by Amdek shareholders.
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Meet the

disk-based
Tandy 600.
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Get a portable that matches the

performance of a desktop computer.

The amazing Tandy 600 features a
16-bit microprocessor, an 80-
character by 16-line display, a built-
in 31/2” disk drive that stores 360K
of data and 32K RAM (expandable
to 224K*).

Five resident applications

With Tandy 600’s larger display
and memory, Multiplan spreadsheet
analysis can hold more information.
Word processing is as easy as using
MS-Word. You’ll have quicker ac-
cess to documents and better stor-
age with the built-in disk drive. File
is an electronic data base for names
and addresses, expenses, client bill-
ing, inventory and more. And you
can keep a large number of differ-
ent files on the pocket size disk-
ettes. With Telecom and the Tandy
600’s built-in modem, you’re able

to communicate with other com-
puters over phone lines. Telecom
will even dial the phone number of
anyone listed in the File program.
Calendar helps you keep track of
daily tasks and activities.

The easy-to-learn resident Sys-
tem Manager lets you run each ap-
plication, exchange information
between applications and manage
the files created. You can even set it
to turn itself on for unattended op-
erations. And you can add BASIC
language ROM (26-3904, $129.95)
to write your own programs.

Tandy...Clearly Superior™

If you’ve been looking at porta-
ble computers, compare them with
the Tandy 600 (26-3901, $1599).
You'll be amazed at what it can do!
Visit a Radio Shack Computer
Center today.

Jiii.' A breakthrough
in portable
computing power
and versatility.

Available at over 1200
Radio Shack Computer Centers and at
participating Radio Shack stores and dealers.

Radio fhaek

COMPUTER CENTERS

A DIVISION OF TANDY CORPORATION
Send Me a Free
“ Tandy 600 Brochure.

RadioShack, Dept. 86-A-896
300 One Tandy Center
Fort Worth, TX76102

‘Name.

E
d
B
|
g
i

*RAM upgrades are in banks of 96K (26-3910, $399.95 each). Prices apply at Radio Shack Computer Centers and participating stores and dealers. Muitiplan and MS-Word/TM Microsoft Corp.
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CaC comvcrs ms commnicntons
Your first color
good enough

NEC introduces the only
color monitor you need.
Superb resolution plus
MultiSync for across-
the-board compatibility
with all three PC
graphics boards made
by IBM? for business
graphics, CAD/CAM,
computer art, and text.

& Nowthere’s
i‘ { onehigh
Yo )\) resolution
colormonitor
that does
things
your way.
The Multi-

9 \g"" l/

u.?/}

t

Sync™ monitor from NEC.

It gives you the best
color resolution avail-
able at the price.

® Compatibility with
the IBM Professional
Graphics Adapter, the
IBM Enhanced Graphics
Adapter, and the IBM
Color Graphics Adapter.

Compatibility with the IBM®
Enhanced Graphics Adapter Board

12 BYTE + APRIL 1986

® MultiSync, the NEC
feature that automatic-
ally adjusts to color
adapter board scanning
frequencies from 15.75
KHz to 35 KHz—sug-
gesting the possibility
that the MultiSync
monitor might be
compatible with a//
color graphics boards
that are fully compati-
ble with the IBM PC,
PC/XT, and PC/AT, now
and in the future.

® Full implementation
of high resolution
graphics software for
business

and other Az
applica- \\@
tions, now k’ IS
and in the

future. &3\‘\

® And color ?
capability

limited TJ m:@g
only by the ;{ }{(
board be- SN
ingused. ‘————

See Things Our Way
Until now, you had to

i choose different color

monitors for compatibil-
ity with all three PC
color graphics boards
made by IBM. With so
many board and moni-
tor configurations, folks

Compatibility with the IBM®
Professional Graphics Adapter Board

didn’t know which way
to look.

The new MultiSync
color monitor gives you
unique compatibility. As
well as TTL and analog
color. With 7 switchable
text colors. And resolu-
tion up to maximum 800
horizontal dots and
maximum 560 vertical
lines, on a large, 13"
diagonal viewing area.

All that, priced at just
$799. All from NEC, a
name respected around
the world for advanced,

Leading Deshtop Com
Marhet Share: New

puter Vendors 1

Shipments
1256

Compatibility with the IBM® Color
Graphics Adapter



monitor should be
to be your last

“MULTISYNGC

The Intelligent Monitor™

reliable products nearest dealerand see  REC HOWE ELECTRONCS (USA) ine.
backed by nationwide a graphic demonstra- 1401Estes Avenue
service. tion of the new NEC S
, MultiSync monitor’s
It's the one color capabilities. Then draw
monitor that does your own conclusions.

everything your way.
For information dial

otz visitveer 1-800-447-4700 E
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L-ETTERS

VISUAL COPYRIGHTS

| applaud Gregg Williams's editorial re-
garding Apple’s unconscionable action
against Digital Research Inc. for GEM ("A
Threat to Future Software.” January, page
6). We at Batteries Included. a software
publisher producing GEM applications on
both the IBM PC and the Atari ST. experi-
enced considerable dismay when Apple
flexed its corporate legal muscle.

Unfortunately for the entire industry,
Apple decided to pick on the company
least able to defend itself. Forits part, DRI
clearly chose discretion over valor in ac-
quiescing to Apple’s pressure. What's
most ironic is that GEM's most awkward
feature, menus that drop automatically.
was almost certainly originally created to
avoid Apple’s wrath.

At the time of the “settlement,” | spoke
with folks at both Microsoft and Atari. The
former, when asked if they were con-
cerned about Apple possibly going after
them for Windows, simply laughed. Atari's
comment was that they hoped Apple
would come after them, they could use
the free publicity.

Regrettably, Apple chose to be a bully.
Can you imagine AT&T's response if Apple
had gone after it for the user interface of
the UNIX PC?

Your editorial stance is to be com-
mended. Rarely do mass-market journals
have the gumption to take a principled
position against an advertiser. Apple de-
serves the ire of the microcomputer com-
munity. Our common goal should be to
foster the development of a user interface,
not the divisiveness of nonconstructive
legal harassment.

MICHAEL H. REICHMANN
Richmond Hill, Ontario, Canada

It was with some dismay that I read your
January editorial. Perhaps the most frus-
trating part of this is that we seemingly
both want the same thing for the industry
but come out on opposite sides of each
issue. | trust you will forgive the length of
this letter, but | have a number of points
to make that will inevitably take con-
siderable space and time to read. | have
also listed a number of legal citations in
case you should care to conduct further
research on this matter.

14 BYTE * APRIL 1986

I must begin by taking exception to your
comment regarding “the uncertain worth
of a ‘'visual copyright. * As an attorney
whose practice is in the area of computer
law, | can assure you that the rights in-
volved in this issue are not of uncertain
worth. Although it is not generally known,
DRI paid a considerable amount of cash
to Apple in addition to agreeing to revise
its software.

This is not a case where big, bad Apple
threatened some small start-up firm with-
out the financial resources to defend itself.
DRI certainly had the means and the will
to defend its actions, if it chose to do so.
However, the fact of the matter is that DRI
assessed its situation, which involved in-
fringing not only the “look and feel” (the
legal terminology covering this area) of the
Mac software but also certain nondis-
closure agreements between Apple and
DRI and came to the conclusion that de-
fending itself would be an inappropriate
use of financial and management re-
sources; thus the settlement. Of one thing
you can be certain, DRI would not have
settled the case if it thought Apple’s rights
had been of uncertain worth.

Some background here regarding copy-
right law would undoubtedly help you in
understanding the situation. The copyright
law protects computer programs in both
source- and object-code forms (17 US.C.
&% 101,117) and declares anyone who
violates the exclusive rights of the copy-
right holder to be an infringer of the copy-
right |17 USC. §50I(a)|.

Further, the copyright laws grant the
copyright owner the exclusive right to
reproduce the work, to prepare derivative
works based upon the copyrighted work,
and to distribute the work {17 USC. §106).
A work done for hire is protected for 75
years (17 USC. §302|.

The question that arose when the courts
unequivocally upheld the rights of
copyright owners in source and object
codes and application and operating-
system software was what would be the
scope of protection for both the look and
feel of the protected software.

In order to place this protection into
context, you must remember that copy-
right law originally evolved to protect the
works of authors in their writings (which

included painters in their paintings). This
protection of written and visual work was
expanded with the advent of movies and.
subsequently, television.

In Sid & Marty Krofft Television Products Inc.
v. McDonald's Corp. 562 F2d 1157 (9th Cir.
1977). the court upheld a lower-court ver-
dict that the plaintiff's copyrighted televi-
sion show had been infringed by the
defendant’s advertising campaign. This
advertising campaign included characters
that were similar, but not identical. to the
characters in the plaintiff's show. The court
held the defendant had infringed by using
the “total concept and feel” of the char-
acters created by plaintiff. Thus, even
before this issue came to the fore in the
software area, there was good case law
supporting the protection of the look and
feel in copyrighted material.

In SAS Institute Inc. v. S&H Computer Systems
Inc. 605 F. Supp. 816 (M.D. 'Tenn. 1985), the
plaintiff brought suit alleging that the de-
fendant had taken its software. which ran
only on IBM and compatible hardware,
and infringed its copyright by converting
the software to run under the VAX oper-
ating-system environment. Although the
court found that only 44 lines of code out
of approximately 180,000 had been pla-
giarized from the SAS code, it found sub-
stantial modular similarity and a copying
of the user-interface dialogue. In finding
for the plaintiff, the court held that there
had been an “extensive taking of the struc-
ture and topical sequence” of the SAS
software.

In Whelan Associates Inc. v. Jaslow Dental Lab-
oratory lnc. 609 F. Supp. 1307 (E. D. Penn.
1985). the court held that “the ‘expression
of an idea’ in a software program is the

(continued)
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Tlns Little Fella
Means Business.

The Mouse by Maynard Electronics makes your favorite
programs faster, TR easier, and smarter!

"] AT

Teach The Mouse
To Type.

A single Mouse click will instantly
produce the character, sentence,
paragraph, or anything else
you've selected. Click: you call
up the CustomKey menu. Click:
your file is saved. Click: a com-
monly used paragraph appears
in place. No other mouse gives
you such power and versatility.

| _A Tale Of Three Mice. ..

Compare our Mouse with the others running
around and you'll see, there’'s no comparison!
Here are just a few features across the board:

Atlast, an “intelligent” mouse! Now you can add
command power to your programs, when you
want, the way you want — instantly! The Mouse
by Maynard Electronics comes with our
CustomKey™ software which lets you assign

and reassign commands while using your | FEATURES | Mﬁgﬂg;d Ngg;g- s';*ggﬁs
favorite programs — even those without # of Bution Combinaions & 2 )
iliti i Diagnrg)stics pea Y; Ng Yes
mouse utllltles. Fly thr9ugh programs like Dgieics e b No e
Symphony; Lotus 1-2-37 Framework; Multi- Ko Caor Shsadu,on (e e M
Mateyand others with undreamed of speed! Adeiabls Gorser SpbedRt Lt (while iy e N
And of courseg, it's fully compatible with all Butlons Doedbe (ugle rurming apglication) Yoo No No
o Macros-Definable (while running application) Yes No No
H iser-Detinable Alternate Cursor Miovemen es o o
programs written for a mouse, too User-Definable Alternate Cursor Movement vi N N

\ Free Drawing!

Purchase The Mouse now and |
receive the popular paint program

Telepaint* at no additional cost
_ \ —a $149 value!

\.
*Symphony and Lotus 1-2-3 are trademarks of Lotus Development Corporation.

Framework is a trademark of Ashton-Tate. MultiMate is a trademark of SoftWord Sys-
tems Inc. Telepaint is a trademark of LCS/Telegraphics.
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Available at the finest computer stores. Contact your local d ler or write to us today for product information.
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should

of the news

Because NewsNet automatically finds the
5% you need. From our database of authori-
tative, up-to-date business news, you get just
the stories you want, delivered instantly to your
‘microcomputer. You choose your own, unique
keywords, and NewsNet saves—just for you—
every newarticle containing those words. Or,

you can find that critical 5% on your own,
. with NewsNet’s powerful keyword search-
ing and text scanning.

Just what'’s in NewsNet’s database? The full text
of over 300 valuable business newsletters. In-
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif-
ferent industries and professions—everything
from Computers to Investments, from Manage-
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:

Your Specialty is our Specialty. Herearejust

a few of the 25 Electronics and Computers

newsletters on NewsNet:

The Artificial Mini/Micro Bulletin
Intelligence Report Personal Computers Today

The Business Computer Robotronics Age

The Computer Cookbook Newsletter

Consumer Electronics Semiconductor Industry

Data Base Informer & Business Survey

Electronic Mail News The Seybold Report on

Qutlook on IBM Professional Computing

Japan High Tech Review. Stanley Klein Newsletter

i on Computer Graphics

ONLINE
BUSINESS
NEWS

Call Today!
We’ll send all you
need to subscribe.

(800)
b 345-1301

(in PA 215-527-8030)

ignore 95%
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manner in which the program operates,
controls and regulates the computer in re-
ceiving, assembling, calculating, retaining,
correlating, and producing useful informa-
tion either on a screen, printout, or by
audio communication.” The court con-
tinued in stating that “the expression of
the idea embodied in the computer pro-
gram is protected by the copyright
laws. ... On the basis of substantial
similarity. the court found infringement on
the part of the defendant.

In essence, what the courts are saying
is that copyright in software extends

| beyond the code itself and also includes

the organization and user dialogue, ie., the

' look and feel. While this viewpoint might

seem revolutionary to laymen or even at-
torneys who are unfamiliar with intellec-

| tual-property law, it is not a broad, new

interpretation of the copyright law.

For instance, the copying of the internal
structure and organization of a textbook
(the table of contents) has been held to

. be an infringement of the copyrighted
- work (Meredith Corp, v. Harper & Row Publishers

Inc. 500 F. 2d 1221 |2d Cir. 1974|). And. in
Roth Greeting Cards v. United Card Co. 429 F.
2d 1106 (9th Cir. 1970), the court held the
sale of greeting cards that copied the total
concept and feel of the plaintiff's copy-
righted cards to be an infringement. Given
this background, the protection of the
look and feel in software is in compliance
with long-held case law.

| feel compelled to add. lest you adopt
the somewhat unique argument of the cur-
rent US. Attorney General regarding case
decisions that go beyond the intent of the
legislators who drafted the laws, that Con-
gress made two substantial revisions to
the copyright laws, in 1976 and 1980. If
Congress had felt that the courts' rulings
in Harper & Row and Roth were a misapplica-
tion of the law, there was more than am-
ple opportunity to correct the problem in
the 1976 and 1980 revisions. That Con-
gress did not revise the copyright laws to
overrule the courts’ decisions is a definite
indication that it did not see any problem
with the rulings.

Although the legal analysis of the courts
in SAS and Jaslow is based upon interpreta-
tion of the copyright laws, the underlying
rationale is really based upon ethical and
economic arguments.

In both Jaslow and SAS the infringing
defendants took software that had been
successful in one operating environment
(IBM Series/l and IBM mainframes. re-
spectively) and made clones operating
under another environment (IBM PC and

(continued)



New! Windows-Compatible In-a-Vision 1.

Comple
i ad

X Draw
as

We created In-a-Vision
just for you. The
engineer who needs
more productive
drafting support.
The designer who
needs versatility
for alternate
ideas or quick re-
visions. The ar-
chitect who needs
to manage a vari-
ety of working
drawings. And the
businessman who
needs first-class
presentation mate-
rials as well as de-
tailed flow charts
and organization charts.

- greater
. detail. Scale,

' rotate and dimen-
sion symbols, fill an
area with your
choices of pre-

Point. Click. Draw.

Now all you do to create com-

]
$

FREE Microsoft"Windows

from MICROGRAFX!®

If you purchase In-a-Vision
directly from MICROGRAFX,
we’ll give you a free retail copy
of Microsoft Windows so
you can use In-a-Vision as
part of a fully integrated
working environment. Move
instantly from In-a-Vision to
other applications and back ...
cut and paste text and drawings

Fa— Q e e

between applications

plex technical drawings, systems
designs, blueprints, diagrams, il-
lustrations, and proposals is point,
click and draw. With In-a-Vision’s
mouse support, windowing, icons,

and pull-down menus, you

produce drawings more
quickly, accurately and
efficiently than ever
before. In-a-Vision’s
advanced technology
includes many features
not found on compar-
able systems costing thou-
sands more. For example, you
can pan around in a user-definable
drawing space up to 68" x 68" and
zoom in on specific areas for

defined colors and

patterns, as well as

draw lines with multiple styles
and widths. Other features in-
clude overlays, predefined and
user-definable page sizes, rulers,
grids, and templates to speed
popular applications.

Multi-tasking in a PC-
based CAD system.

In-a-Vision uses
multi-tasking to
) enable you to
continue
drawing

while printing
hard copies or edit

The Picture of Success.
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(Most popular graphics cards, plotters, and printers supported.)
Microsoft Windows-compatible. Calt for specific operating
environment requirements.

* Demo !:‘:i{u ires MS Windows. Full demonstration system for users
without Windows available for $49.00.

multiple drawings simultaneously.

MICROGRAFX*

... and more!

We’re confident
you’ll agree — In-a-Vision will
make your complex drawing tasks
simple and make you more pro-
ductive. Satisfaction guaranteed.

TO ORDER
CALL:
800-272-3729

Demo disk* or
brochure available
to qualified
customers. In
Texas or for cus-
tomer support, call
(214) 234-1769.
MICROGRAFX, Inc., 1820
North Greenville Avenue,
Richardson, Texas 7508]1.

In-a-Vision and MICROGRAFX arc trademarks of
MICROGRAFX, Inc.

Microsoft is a trademark of Microsoft, Inc.



scape the
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Do you feel imprisoned by your IBM PC?
Do you spend too much time wrestling
with a rigid, unyielding programming
language? Are you tired of clumsy pro-
gramming tools that straight-jacket your
creativity instead of liberating it?

If so, you're ready for Methods—a Small-
talk, object-oriented programming sys-
tem for the IBM-PC and compatibles that
sets you free from the constraints of
other languages. Until you program with
Methods, you don’t know just how quick

and creative programming can be on the.

IBM PC.

Methods is . . .

... high-performance object-oriented pro-

gramming. A powerful, language-compatible
subset of Smalltalk-80™.
... a toolkit of over 100 classes—easily-cus-
tomized software building-blocks for rapid, in-
cremental development of real-world applications.
... an open-ended, window environment that
encourages exploration while allowing re-
covery from any error.

IBM s a trademark of
International Business Machines Corporation.
Smalltalk-80 is a trademark of Xerox Corporation.
UNIX is a trademark of Bell Laboratories.

rogrammers

... extensively documented in a four-part
manual for everyone from beginners to
experienced programmers—the perfect in-
troduction to Smalltalk programming.

.. . ideal for software prototyping, simulation,

databases, advanced user interfaces, and
numerous Al applications.

Methods also offers easy access to DOS, a
powerful directorylfile browser system, remote
UNIX™ access, an object-oriented shell for
DOS programs, and much more.

Methods requires DOS and 512K RAM on
IBM PC’s (including AT) or “compatibles,”

and can be used with or without a mouse.

Los Angeles, CA 90045

(213) 645-1082

Available from Digitalk for $250. Outside U.S. add
$15.00 for shipping and handling.

California residents add sales tax.
Educational and dealer

discounts available.
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DEC VAX. respectively). Was this done
from some altruistic sense of providing
computing power to the people? Of
course not; it was done to make money.

These programs were not selected at
random. The defendants selected these
programs because they had proved suc-
cessful in their initial operating en-
vironments. So, what the defendants
decided to do was to take the successful,
creative work of the authors and then port
it to another environment in order to make
themselves money.

The truth of the matter is that program-
ming per se is not a creative act. The
creative act is in the design and organiza-
tion of the software. And, when we look
at the marketplace, the ease of operation
by the user is a considerable factor in
whether the design and organization of a
software product is successful. (If you
doubt this, ask yourself if WordStar would
be a success or a flop if initially released
today.)

To put it bluntly, what the defendants in
Whelan, SAS. and DRI did was torip off a
successful look and feel from its rightful
author. Once you have that, the coding is
merely grunt work.

What the courts are really saying in
these cases is that to deprive the authors
of the fruits of their creative efforts is
unethical and that it won't be tolerated in
American commerce. It will be a very sad
time indeed, Mr. Williams, if the standard
of business in this country becomes such
that it is considered unethical to deprive
the rip-off artists of their “right” to pirate
someone else’s creativity.

Your argument regarding standardiza-
tion in the computer industry is fine as far
as it goes. But it misses the point regard-
ing how a standard is attained. Standards
don't become standards merely because
the issuing party says that this is now the
standard. Alas, there are some notable
failures attempting to do just that in the
not too distant past. Standards become
standards because the publisher wants it
to become a standard and the public (users
in this context) decide that something is
useful to them, and it becomes the stan-
dard by popular election.

However, carrying your argument to its
logical conclusion would make the public’s
(or some portion thereof) desire to make

| some piece of software a standard

amount to a taking of the intellectual prop-

| erty inherent in the software by eminent

domain, with the compensation to the
developer for such condemnation being
an increase in revenues from some other

(continued)
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AST’s ShortPak™ and I/O Mini™ Offer the Powerful Memory and Input/
Output Capabilities of Full-Size Boards on Convenient Half-Size Cards.

Waste Not. Don’t waste valuable,
full-size, system-expansion slots on
memory or I/O cards. AST Research
offers the space savers—short-board
solutions for adding memory and input/
output to your IBM* PC-XT, 3270 PC
or Portable. And users of new, basic IBM
PCs, check your system chassis. You
may have short slots, too.

Of course, ShortPak and I/O Mini
work just fine in long slots also.

Small Size, Big Memory With AST’s
ShortPak. Now you can boost your PC's
memory with up to 576 Kilobytes (Kb)
in a single, short slot. Using both 64Kb
and 256Kb chips, this versatile short
card rounds out virtually any system'’s
memory to the DOS 640Kb limit.

And with every ShortPak board, you'll
get SuperPak™utility software including
SuperDrive,“SuperSpool™and, AST's new
fASTdisk™ electronic hard disk. Both
SuperDrive and fASTdisk let you create
lightning-fast, electronic RAM disks
and SuperSpool lets you spool files to
the printer while you continue to enter
and process data on your system.

Powerful Connections With I/0
Mini. This short card offers all the

input/output ports you may ever require.
With up to two serial ports, a parallel
port and battery-backed clock/calendar,
this five-inch board connects to printers,
plotters, mice, modems and more. In
addition, SuperPak software is included.
Want Not. When you install ShortPak
and I/0 Mini in your PC’s short slots
you get the added memory you need to
run today’s memory-intensive software
and the vital serial and parallel ports

needed to make peripheral connections.

Plus you save your long slots for
other expansion products—like AST’s
RAMpage!” expanded memory board,
offering up to 2.0 megabytes of memory;
ColorGraphPlus;" our 16-color IBM
compatible color graphics card; and,
our complete line of networking and
micro to mini/mainframe cards.

By the way, there'll be a test covering
this material on Thursday morning.
Please be prepared. For tutoring contact
your local Authorized AST Dealer or
call AST’s Customer Information Center
(714) 863-1333. Or write, AST Research,
Inc., 2121 Alton Avenue, Irvine, Califor-
nia 92714. TWX: 753699 ASTR UR.

Don't wait until Wednesday night.

ShortPak Features

* Offers up to 576Kb memory on a
single board (no piggyback required)

* Rounds out system memory to
640Kb on single board

e Fits short and long slots*

* Uses 64Kb and/or 256 Kb DRAMs

* Includes SuperPak utility software

* Two-year warranty
I/0 Mini Features

e Standard serial port

e Standard battery-backed
clock/calendar

* Fits short and long slots

* Optional: second serial port and
parallel port

* Includes SuperPak utility software

¢ Two-year warranty —

Inquiry 2 for End-Users.

RESERRCH INC. Inquiry 3 for DEALERS ONLY

ShortPak, /O Mini, SuperPak, SuperDrive, SuperSpool, fASTdisk and ColorGraph Plus trademarks and RAMpage! registered tademark of ASY Rescarch, Inc. IBM wgistered trademark of International Business Maclines Corp.
Copyright © AST Research, Inc, 1986. Al rights reserved. *ShontPak not compatible with cighth slot in IBM models using PC-XT systent board.







SINK YOUR
TEETH INTO
THIS.

Introducing WordStar® 2000 Plus Release 2, the
new and improved software that topped
InfoCorp’s chart of word processing packages.

We could make all kinds of claims about our new
WordStar 2000 Plus Release 2.

About its commonsense commands. Tutorials for easy
training. Direct Lotus® file input Extensive printer sup-
port. DCA connectivity. LANS and site licensing options.

That would be easy to do.
Butwe decided toletthe experts do the talking.

In a comparative report—the report containingthe chart
to the left—Robert Lefkowits of InfoCorp said:

'WS 2000+ emerges as a clear
winnerin overall applicability.
InfoCorp believes W5 2000+
would appeal to the largest
number and widest variety of
users.ltslayered functionality,
ease of learning, and excellent
commun/cat/ans features make it ideal for
corporate users, ranging from secretaries

to clerks to managers to executives!

And, after reviewing WordStar 2000 Plus Release 2
alongside MultiMate™ Advantage™ and IBM®'s

WORDSTAR

-

Powerful word processz ng
has never been easter.™

RELEASE 2

DisplayWrite® 3, International Data Corporation’s
Jim Chapman concluded:

“WordStar 2000

is our favorite—for ease of
learning, easeofuse...and
for well-conceived and
helpful documentation.”

Now we don't expect you to take these opinions as
gospel.

Because when it comes to knowing your company’s
word processing needs, you're the expert who
really matters.

So evaluate our product yourself.

See your local MicroPro dealer today. Or call 800-
227-6703 (800-632-7979 in California) for the dealer
nearestyou. Put WordStar 2000 Plus Release 2 to the
testand see how it measures up to the advance reviews.

We believe it'll be time well spent. For you and your
company.
If you'd like the complete InfoCorp and IDC reports, we'll

be happy to send them to you. Just fill out the coupon

below and mail it to us, ..I

or call BO0-443-0100 x. 547.

®
MicroPro
I_ MicroPro International, Industry Analyst Reports_l
P.0.Box 57135, Hayward CA 94545
I Yes, I'd like copies of the InfoCorp and IDC Reports on WordStar I
I 2000 Plus Release 2. Please send them to me right away.

Name

Title

State 2ip

I Company - - I
I Address. _ I

Lotus and IBM DisplayWrite 3 are reqgistered trademarks of Lotus Development Corporation and IBM Corporation, respectively. MultiMate and Advan[age are trademarks of

MultiMate Corporation. Current WordStar 2000 owners can update to WordStar 2000 Release 2 by calling MicroPro Customer Update: 800-433-0100 x. 26
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diskettes

Everything that goes into a
3M diskette is manufac-

tured and/or controlled by
specifications set by 3M.
From unique substrates and
oxides, to hole punching and
jacket fabrication, 3M does it
all and does it well. With confi-
dence in your complete satisfaction,
3M diskettes are certified to be error
free and have an unlimited warranty
against defects in workmanship or
materials. Day in and day out 3M gives
you one less thing to worry about.

What separates us from our competition? Simply a combination of the best service
in the industry, highly competitive pricing, and an ever widening range of products.
Above all we care about our reputation and we are willing to work on a lower margin

while delivering what others only claim—and we do it all on a day-in day-out basis.
Early in 1986 every subscriber to

Byte Magazine will receive our New Lyben

1986 First Edition Catalog with 16 ad-

ditional pages and dramatically lower c p t

pricing. We want to be your source om u er WATCH
for computer supplies & accessories. systems FOR
1050 E. MAPLE RD. « TROY, MI 48083 o
(313) 589-3440

. OUR
NEW 1986

CATALOG

taSaver

S{ahdby UPS

Power protection for the most powetful. micro- :
computer systems with peripherals is here, now, with
the 400 Watt DataSaver. Protect your investment in
application software and hardware with reliable,
continuous power..90 and 200 Watt capacities and
internatianal models are alls,p avajlable.

Cuesta Siystems Corporatjon '

* 83440 Roberto Court
San Luis Obispe, CA 93401
TLX: 4949381, CUESTA

©1985, Made in US.A.

Write or call 805/541-4160
Dealer, O.E.M. inquirles jnvited
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portion of the business (in Apple’s case,
hardware).

The problem arises when the author of
the so-called standard doesn't want it to
become the standard, as is the case with
Apple and the Mac software look and feel.
In this case the desire of the public
(assuming it exists in this matter) must take
a back seat to the rights of the author. It
is the author’s privilege to make the use
he or she sees fit of such personal-
property rights.

Finally, I believe that your economic

‘ analysis of this situation is in error. If you

look at the entire history of software de-
velopment, you find that improvements,
particularly in the user interface/dialogue,
came from having to compete in the mar-
ketplace. In the late sixties and early
seventies, the little interactive mainframe
software in existence was decidedly user-
unfriendly. Then along came the minis,
and software written for them was much
more user-friendly (although crude by to-
day’s standards), and suddenly, mainframe
software, both commercial packages and
in-house developed. went through sub-
stantial revisions in order to meet the new
expectations of what the user interface/
dialogue was supposed to be.

In the late seventies and early eighties

| came the micro revolution. How did the

software authors compete in the office en-
vironment against much more powerful
hardware/software combinations? They
made the software even more user-friend-
ly. Thus accountants, financial analysts, at-
torneys, and middle managers began to
bring computing power to their own desks
instead of relying upon data-processing
professionals with their rules, regulations,
buzzwords, and priorities. It can fairly be
said that the dawn of user-friendly micro
software ended the monolithic power
structure of the data-processing organiza-
tions in business.

This user-friendly environment has
created its own synergy in the industry. In

the same manner that sophisticated mini

software forced change upon new and

| existing mainframe software, now the

micro software has forced change upon
new and existing mini and mainframe soft-
ware, With the advent of such packages
as Symphony and Framework heralding
the beginning of very sophisticated, in-
tegrated packages, this trend will continue
into the foreseeable future, Or will it?

I believe that, if your arguments are
followed. it will not. The reason is that it
will not make economic sense for software
developers to expend vast amounts of

(continued)



D iscover new dimensions

in PC graphics with Houston
Instrument’s “PC Pens” —a family
of desktop plotters that allow you
to add brilliant color and clarity

to your presentations.

Starting at $699,* these compact
plotters produce professional graphics
that dot-matrix printers simply can’t
match. With sharp resolution, HI’s
PC Pens give you countless graphic
choices—a variety of pen types
(felt tip, hard nib, and drafting),
plotting media (paper, vellum, and
transparencies), and special firmware.

Whether you’re producing sales
graphs, creating CAD drawings,

~ THE
PC PENS

or charting household finances,

these plotters complete the picture

on 82 11 or 11 X I7 inch formats.
Choose from Houston Instrument’s

single-pen DMP-40, the four-pen

PC Plotter series, or the impressive

eight-pen DMP-29. Each features

a standard RS-232-C compatible

interface and Houston Instrument’s

built-in DM/PL™ language, making

each one immediately compatible with

most microcomputers and hundreds

of software packages. And each is

remarkably reliable and simple to use.
For more information and the name

of the distributor nearest you, call

Houston Instrument at -800-531-5205

(512-835-0900 if in Texas) or

write Houston Instrument, 8500
Cameron Road, Austin, Texas
78753. In Europe, contact Houston
Instrument, Belgium NV.,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel.: 32-(0)59-277445,
TIx.: 846-81339.

*U.S. suggested retail price for PC595 model plotter.
Pricing subject to change. DM/PL is a trademark of
Houston Instrument.
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resources—time, effort, and money—to
create the extensive user-friendly inter-
face/dialogue necessary to make these
systems work efficiently, if the result of that
work cannot be protected. Allowing the
look and feel of software to be co-opted
by anyone who feels like it will be a univer-
sal disincentive to software developers.

The marketplace will become stagnant
because the price for success will be im-

itation by other software developers, with
the resulting loss of uniqueness and
revenue. It is only by securing the authors’
absolute right to exploit the economic ad-
vantage made possible by their creations,
that the present trends in software
development will continue,

It wasn't that long ago—May 1981—
when BYTE devoted a whole issue to soft-
ware protection, At that time, you took a

Cer

You want the capabilities of a

1200 or 2400 bps modem for
collecting and transferring information
over the phone line. You need to protect
your business files from unauthorized
users. Expect both in the Security Mo-
demsfrom Cermetek Microelectronics.

Safe not Sorry!

Cermetek Security Modems provide a
secure method for protecting your
private data files. 1t's called BARRIOR
SECURITY. The intruder is stopped be-
fore he accesses your computer. Up to
four levels of security are available for

Cermet

microsisgtron

Cermetek Microelectronics, Inc.

1308 Borregas Avenue Sunnyvale, CA 94088-3565 408/752-5000

Hayesisa registered trademark of Hayes Microcomputer Praducts. Inc.
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Talk is Secure

meltek  SECURTT

-and answer, auto speed and parity se-

you to choose from with Cermetek’s
security call-back and password fea-
tures. Built-in audit trail capabilities
allow you to monitor who is accessing
your valuable files. BARRIOR SECURITY
is built into both originate and answer
modes.

Protection Plus!

In addition to advanced security fea-
tures, Cermetek Security Modems in-
clude Hayes® compatibility, auto dial

lection, call progress monitoring via
speaker or quiet screen messages, and
a modem warranty. Available now in
both 1200 or 2400 bps operation
(national and international standards).

Be Safe! Take this ad to the dealer
nearest you for more information on
the Security Modems from Cermetek.

Inquiry 52

stand that needed to be taken and, per-
haps more importantly, raised the con-
sciousness of many people regarding the
ethics of illicit copying of software. Thus
my dismay at reading your editorial. While
the issues are somewhat more subtle, the
principles are the same.

I can only hope that this letter may
cause you to reconsider your editorial and
return the BYTE philosophy to whence it
came in 1981.

JAMES E. BRANSFIELD
Toluca Lake, CA

Gregg Williams replies:

Thank you for your authoritative letter,
which includes one case I had heard of
and several that I had not. I think you've
clearly indicated the legal context that
supports the idea of “visual copyrights."

Despite the legal defensibility of the
“visual copyright” concept, my opinion
concerning it remains (as it was in the
editorial) threefold. First, I think that,
even though the concept is legal, per-
haps its legality should be reconsidered;
in my opinion, its use will have a harm-
ful effect on the industry. Second, | would
rather see Apple vindicate the concept
in court instead of pressuring a company
to settle. Third, I maintain that, even if this
concept remains legally valid, it is not in
Apple's long-term interest to use it.

I have to disagree with you that DRI
certainly had the means and the will to
defend its actions, if it chose to do so.”
According to Judy Mervis, DRI's public-
relations manager, DRI laid off “about
100 people, or a quarter of our work-
force, worldwide’ in mid-July 1985, which
is exactly the time at which Apple was
negotiating the settlement (which was
finalized September 30) with them. I'd
guess that DRI was financially strapped
at the time and could not afford a legal
battle.

Another factor that forced DRI to ac-
quiesce was its fear that Apple could get
an injunction that would prohibit it from
selling its GEM products until the case
was settled (which would take years). Ac-
cording to Ms. Mervis, DRI couldn't af-
ford to put GEM, one of its major income-
producing products, into ‘suspended
animation.” "It wasn't just the money
[that we couldn’t afford],” she said, “but,
most of all, the time. There’'s a window
of opportunity for GEM, and it's now, not
two years from now.”

Finally, I have to restate my belief that
Apple's self-protective actions will, in fact,
stunt the growth of the microcomputer

(continued)



THE F-15 JET FIGHTER.
IF THE COMPUTER GOES DOWN
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The F-15 served as a test bed for a flight control system written in the Ada language.
Ada was designed to meet today’s demands for a standard computer language, producing efficient, reliable and maintainable code.

Does your compiler deliver?

Even if your programs don’t do loops in mid air, and won’t make a
boom if they crash, you need a powerful programming language. It
has to be easy to learn, structured yet flexible, compact and fast.
Your programs should reflect the latest advances in hardware and
software and be portable.

Get your software off the ground!

Meet Ada. The DoD’s new language of the future. Now you can run
Ada on your MS-DOS or PC-DOS computer. Artek Ada is the most
advanced Ada compiler for PCs.

A new standard in software engineering

We invite you to learn, explore and use the most powerful general-
purpose programming language ever, — with Artek Ada. Artek has
approached the tradeoffs of Ada compiler design in a novel way.
Modern software engineering techniques are applied to produce a
state-of -the-art compiler.

Artek Ada is available now

You can order the Artek Ada compiler now for only $ 895.00 in-
cluding a debugger and a screen editor. Outside the US.A. add

$ 20.00.

For orders or information call toll free: 1-800-PC-ARTEK, in

New Jersey or outside the continental U.S.A. call (201)}-867-2900, or
write to our adress.

VISA, MC and AMEX accepted.

New Jersey residents add 6% sales tax. Please pay with credit card
or a bank draft in US. dollars drawn on a US. bank.

Dealer and distributor inquiries welcome.

Inquiry 24

Artek Ada specifications

Artek Ada implements the Department of Defense 1983 Ada
standard, including generics, derived types, overloading, packages,
separate compilation, dynamic arrays, standard I/O, string handling,
array and record aggregates and much more. The only major featue
of Ada not implemented is tasking. Minimum hardware requirements
are: IBM PC or a compatible computer, running MS-DOS or
PC-DOS (2.0 or later version) with 384 Kb RAM and one double-
sided floppy-disk drive. Artek Ada works with the IBM PC network.
For further information see our information kit.

A demo diskette is available for § 29.95
(including p&p anywhere in the world).
Ask for our free =T
information brochure. i

100 Seaview Drive

NJ 07094

Secaucus

Artek Corporation

Artek is a trademark of Artck Corporation. Ada is a registered trademark of the U.S. Department of Defense, AJPO. IBM PC and PC-DOS are registered trademarks of International Business Machines Corporation.
MS-DOS is a registered trademark of Microsoft Corp.
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industry and cause the companyto lose
even more of its market share to the IBM
world. Software protection—actually,
software piracy—is a separate issue that
BYTE disapproved ofin 1981 and disap-
proves of today, but that's unrelated to
the Apple/DRI dispute. You and I must
then present the facts but disagree on
their implications; we at BYTE still believe
that Apple's actions against DRI are
neither fair nor advisable.

FROM INSECTS TO ROBOTICS
I found your January issue on Robotics in-
teresting. The cover was super! Sooner or
later people will teach machines how to
move and accomplish objectives in a real-
world environment. The question is, When
and by what paths will we discover the
procedures needed by the machines?

| would like to suggest a path that at first
glance may seem bizarre. [ think that the
complete dissection and mapping of the
nervous system of an insect (via the elec-
tron microscope) will provide us with the
necessary procedures. Why do [ say this?
Simply because these creatures exist and

thrive in a real-world environment and
they do this by processing information
about the world in biological time
(nervous-system interaction), which is a
good deal slower than digital. Reading
“"Multiple Robotic Manipulators” by J.
Scott Hawker et al. (page 203) reminded
me of watching a fly clean itself. So the
code already exists, in flies and other
creatures, including man.

There are many insects that are very
small. True, they are large in the micro-
scopic sense, but other, larger creatures
are for all practical purposes infinite. I
think that the complete mapping of an in-
sect’s nervous system is possible. Without
question we will discover inputs that we
don't understand, but all we will need to
know is how the input interfaces to the
system. The input’s influence on the sys-
tem can then be derived.

This concept is based on the belief that
an insect’s actions are a result of nervous-
system (hardware) processing of sensory
input. It is my guess that the map could
be produced by three people in two years.
There may be a very simple reason that

invalidates this concept, but | have yet to
hear it.

ROBERT HESTER

Toulouse, France

ZBASIC BENCHMARK

After reading Bruce Webster's comments
on benchmarking (“According to Webster:
Benchmarking January, page 371). |
thought you might be interested in my re-
cent experience, an example even more
dramatic than those he gave.

I have a Plain Jane Morrow MD3. The
Sieve runs in 152 seconds using the bun-
dled MBASIC, or it can run in 2.4 seconds
using ZBasic just purchased from Zedcor.
To get a reasonably accurate measure of
that short an interval, and without system
time, I put an additional loop around the
program so it does 10 iterations. It takes
a short 24 seconds.

Another way to dramatize the difference
is to put in a print statement. That slows
ZBasic down to 21 seconds. With MBASIC,
21 seconds is the same time it takes for
the first integer, 3, to print. Printing only

‘ (continued)
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; n An intelligent function keyboard

FoR Use Wit 1-2.3 ™, WordStar ™, MultiMate ™, Displ
Symphony ™, WordStar 2000 ™, Word

NO MORE MEMORIZING FOR SOFTWARE COMMANDS
The Dreamer is an intelligent function keyboard. Itis pre-programmed with over 550
software commands which it sends to the IBM PC at the touch of a single key.

The Dreamer’s descriptive keys simplify the use of seven sophisticated business
program: Lotus 1-2-3, Symphony, WordStar, WordStar 2000, MultiMate,
DisplayWrite3 and WordPerfect.

Wouldn't it be easier to press a key ““Bar” instead of typing “/ G T B V" to display
bar chart in Lotus 1-2-3? or a key ““Save File” instead of searching for “Ctrl K-S”
to savea document in WordStar.

Increase your office efficiency by putting a Dreamer next to your PC system.

Dreamer is entifely a hardware device it will not occupy PC memory. It requires
no memory-resident programs and there are no pre-boot disk necessary.

OEMs and VARs: Our professional engineers can re-program the Dreamer to
fit your special application.

The Dreamer is available for IBM PC, XT, AT.
'DREAMER FEATURES:

*20-key numeric pad with seperate cursor controls.

* Lotus 1-2-3  100.commands MultiMate 58 commands
Symphony 191 commands DisplayWrite 3 58 commands
WordStar 58commands WordPerfect 58 commands

WordStar 2000 58 commands
* Template included for alternate command pages
* Easy selection between command pages
* Easy installation

* Full 90-day warrenty * Suggested retail price $259

T.S. MICROTECH INC. (213) 644-0859 12565 Crenshaw Blvd. Hawthorne, CA 90250

Registered Tradermarks: 1BM, IBM PC, XT, AT, DisplayWrite 3;Inlernational Business Machines Corp. 1-2-3, Symphony-Lotus Development Corp.
WordStar, WordStar 2000-MicroPro International, i i International. WordPerfect-SSI

Inquiry 392 for End-Users.
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Ven-Tel’s Half Card” modem
is In all the best computers.

Here's why. . .

Ven-Tel gives you lots of reasons to buy our Half Card™
modem for your IBM PC or compatible. The Half Card™
is a complete system that lets you communicate with
other PCs, mainframes, and databases effortlessly.

It includes Crosstalk-XVI® software. It's reliable.

It's got all of the features you want. And it's

a good value.

Do You Own One of These —
Computers? =—====
Chances are you do. And if youre T =2
thinking of buying a modem, consider ==

the Half Card™. Because of its small size,
the Half Card™ fits in more computers, P 1&1
including all of the models we've listed %A

» here. The Half Card™ is small, so it fits in
short slots or long. That means you can
save your long slots for other expan-
sion uses.
Effortless Communication
Each Half Card™comes with Crosstalk-XVI®
communications software, by Microstuf. It's
the easiestto use, whether you're a beginner
or an old hand, and the most powerful. A full
on-line help menu makes using Crosstalk® for
the first time a snap. It can turn your PC into a
terminal on a mainframe computer with its power-
ful terminal emulation feature. It will even oper-
ate your PC when you're not there. You can call
into aninformationservice such as The Source or Dow Jones News
Retrieval, or transfer files and electronic mail, all at the touch of
a button. The Half Card™ connects your computer to the world.
Effortlessly.
More Modem for Your Money
Whenyou buy the Half Card;* youdon’t need anything else. The
Half Card™ is a complete communications package that includes
afull-featured modem and thebestknown software on the market.
Complete easy-to-understand instructions with full technical support
on installation and use. And a very competitive price. The Half
Card}* with Crosstalk-XVI® software, retails for only $549.

Features

. 1200/300 baud auto-dial, auto-answer.

. Uses the industry standard ‘AT”
command set.

« Runs with virtually all communications
software, including Smartcom Il and PC
Talk Ill and integrated packages such
as Symphony and Framework.

. Includes Crosstalk-XVI® software.

. On-board speaker and extra phone jack
for easy switching from voice
to data mode.

. Selective tone or pulse dialing;

full or half duplex.

Automatic answer on any ring.

. True ring or busy signal detection.

F

Reliability
Ven-Tel has been making
modems for 10 years. Our
experience shows. Ven-Tel's
Half Card™ only has about 70 parts, compared
to aimost 300 on other modems. We reduced the parts
by building the first LSI modem chip using advanced
switched capacitor technology. What that means to you is
greater reliability and lower power consumption, so you can

load up your PC with expansion boards and not worry about
heat or power problems. And we back the Half Card™ with a full
two-year warranty on parts and labor.

You Can Buy the Half Card™
Anywhere

You can get the Half Card™ at Computer-
Land, Businessland, the Genra Group,
Entré Computer Centers, Macy’s Computer
Stores and other fine dealers nationwide.
Also from Ven-Tel: the 1200 Plus?" an
external modem and the PC Modem
12007 an IBM internal with V.22 inter-
national capability.

- Effortless Communication

¥ Ven-TelInc.

2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

Crosstalkis a registered trademark of Microstuf, Inc. Smartcom |l is a trademark of Hayes Microcomputer Products. Symphony is a trademark of Lotus Development. Framework is a trademark of Ashton-Tate.
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Princeton Gra
In a class ab

When you put Princeton Graphic Systems Monitors to work
with IBM’s new graphics cards, you step up to a new class of
performance. Exciting RGB color, sharp, crisp graphics and text
and Princeton’s quality and dependability...all at a great price!

Our full line of monitors clearly demonstrates why Princeton
is an industry leader in high-resolution technology.

Princeton SR-12P Color Monitor
The first IBM compatible monitor available for the IBM
Professional Graphics Controller.*

Princeton HX- 12E Color Monitor

The superior choice for use with IBM's Enhanced
Graphics Adapter.*

Princeton IBM . Princeton IBM
COMPARE: SR-12P 5175 COMPARE: HX-12E 5154
Dot Pitch Dot Pitch .28 mm 31 mm
(The lower, the better.) -26 mm S31mm '
Sugg. Retail Price . o Sugg. Retail Price $785 $849

; 999 1295

{lhelegs, e beuerioc! Tinted Black Matrix Tube Yes No
Warranty 1 Year 90 Days Warranty 1 Year 90 Days

Designed for demanding professionals who won't settle
for anything less than the finest color graphic capabilities.
Displays more than 4,000 brilliant colors. .. features an
anti-reflective coated black matrix tube for less fatigue
and eye strain. You get the sharpest graphics and text. ..
at a substantial savings!

Ideal for most computing applications, the HX-12E offers
64 high-resolution colors and easy-to-read text. It gives
you sharp colors, crisp characters. .. for less eye strain
and easier viewing, hour after hour. Built-in versatility
also allows you to display 16 colors with the IBM Color
Graphics Adapter* automatically.

\
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phic Systems

ove the rest

Princeton HX-9 Series

For more performance in less space, the Princeton
HX-9 series is in a class by itself.

Nobody else—not even IBM—offers a 9, high-resolution
RGB color display. The HX-9 and HX-9E feature a super-
sharp .28mm dot pitch tube for crisp, clear text and
graphics. Nonglare screens for less eye strain. The built-
in tilt-and-swivel base allows you to adjust the screen to
a comfortable viewing angle. Select green or amber dis-
play modes with built-in green/amber switch.

Full IBM compatibility enables you to use the HX-9 or
HX-9E with the IBM Color Graphics Adapter* The HX-9E
gives you added flexibility of full compatibility with the
IBM Enhanced Graphics Adapter.*

Our other monitors also give you full IBM
compatibility:

Princeton SR-12 Color Monitor—boasts twice the
vertical resolution of the IBM Color Display. .. when used
with graphics adapter cards such as the Sigma Designs
Color 400.

Princeton MAX-12 Amber Monochrome Monitor—
ergonomically designed to give you up to 15** shades
of high-resolution amber. . . plus high-resolution text and
graphics when used with a monochrome card.

1984 and 1985 winner of the
PC World “World Class PC Competition”!

Princeton HX-12 Color Monitor—16 sharp, clear colors
and superb character definition make the HX-12 the
winning choice among monitor users. ..

2 B
Ak

Princeton HX-12 IBM 5153
Princeton IBM
COMPARE: HX-12 5153
Dot Pitch 31 mm .43 mm
Nonglare Screen Yes No
Warranty 1 Year 90 Days

See the clearly superior Princeton Monitors at your Autho-
rized Princeton Graphic Systems Dealer. For the dealer
nearest you, please call: 800-221-1490 (Extension 1604),
609-683-1660 (NJ only), Telex: 821402 PGS PRIN.

Princeton Graphic Systems, 601 Ewing Street, Bldg. A,
Princeton, NJ 08540,

* Orequivalents.
** When used with IBM Color Graphics Adapter or equivalent.
IBM is a registered trademark of International Business Machines Corporation.
Sigma Designs Color 400 is a registered trademark of Sigma Designs, Inc.

PRINCETON _.......

GRAPHIC SYSTEMS

AN INTELLIGENT SYSTEMS COMPANY
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BAR CODE READER WITH KEYBOARD EMULATOR FOR IBM PC/XT, AT

Your PC will become a BAR CODE SYSTEM by using our
“"MEGA-I6"" bar code reader. With Built-in “KEYBOARD
EMULATOR" in our "MEGA-16". it can read the bar codedata
directly WITHOUT adding any software or hardware. All you
have to do isjustplug in the "MEGA-16" bar code reader to your
PC instead of PC's keyboard plug.

. $174500
ONLY

M 6 or 8 mHz 80286 Microprocessor Socket for
80287 Math Co-Processor

M 640K Standard Memory, Expandable to IMB
on beatd

M 8 I/0 Expansion Slots

B One 1.2MB Floppy Drive

W Western Digital Hard & Floppy Drive Controller

W 192 Watt Power Supply

W AT Style Keyboard

B Color Graphic Card

B Operation Manual & System Box

B One Year Warranty

| CALL FOR MEGA TURBO AT SYSTEM!!
B 6 or 8 mHz Switchable with Zero Wait State

AT ADD-ON
Enhanced Color GRaphG:r L. Lo $449
Short Card, 256K Graphic Memory
Seagate 225 with WD Controller ............ $549
Seagate 4026:(20MBF30ms) s i s $799
Seagate 4038 (40MB, 30ms) ................. $899
20MB Streaming Tape Backup System .. .. ... $649
AT Serial & ParallelCard = 0. .0 .. $ 99
AT 3 MB Multi-Function (0K) ................ $239

AT 2.5 MB memory Expansion Card (0K). ... $189

KEYBOARD

To Be Used On Both
PC/XT and AT

BTC 5080 AT

NO SWITCH,
AUTOMATIC
SELECTION!

OEM PRICE: $65%
(QTY. 10 PRICE)

ONLY $395.00

APPLICATIONS:

@ INVENTORY CONTROL

@ ASSET MANAGEMENT

B FILE OR DOCUMENT
TRACKING

FEATURES.

8 |BM PC, PC/XT, PC/AT PLUG-IN COMPATIBLE

8 WITH KEYBOARD EMULATOR, NO EXTRA SOFT
WARE, OR HARDWARE IS NEEDED

8 READ THE MOST OF CURRENT CODES

& BIDIRECTIONAL SCANNING

@ AUDIBLE "BI'" FOR CORRECT READING

B COMPACT SIZE, LIGHT WEIGHT. AND NO EXTRA
POWER SUPPLY IS NEEDED

M VISIBLE INDICATOR

B EASY TO INSTALL, AND EASY TO OPERATE

M NO CARD SLOT REQUIRED/SIMPLE INTERCONNECT

B READ HIGH, MED. & LOW DENSITY LABELS

‘M HIGH FIRST READ RATE

B SWITCH SELECTABLE OPTIONS

W SELFTEST DIAGNOSTICS

B CAN READ 6 KINDS OF BAR CODES—UPC, EAN, JAN,

2 OF 8, 3 OF 9 & CODE BAR

@ ORDER ENTRY

@ WORK-IN-PROCESS

@ RETAIL POINT
OF-SALE

$69900
ONLY

B [BM PC/XT Fully Compatible Mother Board with |

640K on Board
B Color Graphic Card
B One Floppy Disk Controller Card
B One DS/DD Slim Drive
B Flip Top Metal Case with Speaker
W 135W Power Supply
B Keyboard
B Operation Manual & System Box
B One Year Warranty

CALL FOR SPECIAL PRICE OF

XT ADD—ON CARDS

~ POWER SUPPLY
FOR PC/XT AND T_;:

T~

m?
135 Watts 200 Watts

XT Power Supply AT Power Supply

OEM PRICE: $639% OEM PRICE: $99%
(QTY. 10 PRICE)

XT OPEN-
TOP CASE
OEM PRICE: $39%

(QTY. 10 PRICE)

AT CASE

OEM PRICE: $79%

LJ C. ] COMPUTERS CORPORATION

{Manufacturer & Distributor)
2424 W. Ball Rd., Suite A&B, Anaheim, CA 92804
T ORDER AND INQUIRY HOT LINE (714) 821-8922 (5 LINES):

TLX: 3720117 JC COMPTR - FAX: (714) 821-8941

*90 days warranty on parts and labor.
*IBM is the trademark of International Business Machines Corporation.

IMMEDIATE DELIVERY!
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slows MBASIC down by 10 seconds to
162.

The real reason for getting ZBasic was
my frustration with only single precision
for MBASIC functions. To get added preci-
sion with the MBASIC compiler was $400.
ZBasic was $90. Not only is it fast, it is
precise. It can be configured for from 2
to 54 digits of accuracy. Certainly there is
no need here for that accuracy, but since
this is a hobby, too. it's nice to have and
fun to play with. Testing the 54-digit ac-
curacy by computing . then various func-
tions of 7 and their inverse demonstrates
that the accuracy is real. The most obvious
thing to try is sine and cosine of . They
read O and —1.(52 zeros)3.

Although the extreme precision is
slower, it does not increase run time near-
ly as much as expected.

I do have one problem with the soft-
ware. It is difficult to use parentheses in
an expression without the result being an
integer.

BiLL E. JOHNSON
Portland, OR

MORE ON CONFERENCING
SYSTEMS

Your December 1985 theme signaled the
coming of age of a new industry, which
you called “computer conferencing.” That
phrase tends to underestimate powerful
“electronic organization” and pervasive
“electronic culture” that are already mak-
ing “electronic mail” and “"computer con-
ferencing” seem like relics. Some day,
using 20/20 hindsight, we will see the
eighties as this industry’s horseless-
carriage stage.

E-mail gave us distance independence
and time independence. Electronic bulle-
tin boards moved us from one-to-one to
topic-oriented, one-to-many communica-
tion. Early computer conferencing gave us
dynamic user records that allowed few-to-
few communication within relatively fixed
conferences. Such systems kept track, by
each participant, of what had been read
versus what was new in that particular
topic. Many-to-many communication did
not appear until this decade’s introduction
of topic branching to allow “"many—
meaning thousands—to easily and spon-
taneously form separate interest groups.
Computer conferencing today allows net-
working in human terms on an unprece-
dented scale.

The most advanced conferencing soft-
ware now adds sufficient access controls
to topic branching to be able to be
molded to various organizations. These

(continued)



PC Paintbrush.
ecause life is too short for
monochrome pie charts.

Fun
is the best thing
o have.

With PC Paintbrush, you can add color, flair,
dimension and creativityto a chart, a pre-
sentation, or an otherwise dull day. From
charts and graphs to serious computer art,
our newest generation 30 PC Paintbrush
will cheer you on with features no other
graphics package can match.

Bestof all, it's easyto use. You don’t have
to learn up to sixty commands, like you do
withsome products. If you can understand
icons assimple as scissors, paintbrush,
spray can and paint roller, you're ready to
startusing PC Paintbrush.

The pen is mightier
than the keyboard.

None of history’s great artists drewwith a
keyboard, and you shouldn’t have to either.
So PC Paintbrush is now available with a
Summasketch MM™ Series drawing tablef,
to give you complete freedom of expression.

Of course, it also supports regular mice, joy-

sticks, graphics tablets, and is compatible
withmostgraphics cards.

PC Paintbrush also has a beautiful way
withwords. The texticon lets you write in
any of eleven fonts, in nine sizes, with italics,
outline, shadow and boldface variations.

What's more, with the new 3.0 PC
Paintbrush, you can draw rounded boxes,
rubber band curves and circles, and edit
pictures manytimeslarger than the screen.

Are we making fun
of 1-2-3°? Why not?

For Lotus™ users, PC Paintbrush’s new PIC

Go on, live a little.

interpreter loads 1-2-3™ and Symphony™
charts and graphs at your equipment’s
best resolution, from an IBM EGA™ (640
X350 X 16 colors) to a Number Nine
Revolution™ (512 X512 X 256 colors).

With our FRIEZE™ frame grabber you
can pull graphics created by any program
right off the screeninto PC Paintbrush. So
you can take your Paintbrush and palletie
anywhere, improving the looks of things
asyougo.Andhavingalotof funonthe
way. [n addition, our optional slide show
package, PC PRESENTATION, allows you to
program your graphics info afirst class
presentation with fades, zooms, quick
cutsand animation.

Sales
Regions

T

PC Paintbrush supports 19video graphics
cards and 30 printers and plotters.
For more information on PC Paintbrush,
call or write us at the address below, or ask
. your computer dealer for
a demonstration.

00 OO0 1

/-SOF T

PC Paintbrush

See us at . “ ,
(&) COMIDE/Spring '86

April 28-May 1, 1986

Georglia World Congress Center

Atlantg, GA

a|/E m

Corporate Headquarters:
ZSoft Corporation, 1950 Spectrum Circle, Suite A 495, Marietta, GA 30067, 404/980-1950

PC Paintbrushisa frademark of ZSoft Corporation. Lotus, 1-2-3, and Symphony are registered trademarks of Lotus Development Corporation

IBM and Enhance Graphics Adapter are registered frademarks of Intemational Business Machines, Corp. Number Nine Revolution is a trademark of Number Nine Computer Corp.
Summasketch is aregistered trademark of Summagraphics Corp.
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systems can be configured so that they are
no longer perceived by their users to be
generic communication systems but rather
as more specialized management tools.
“Electronic organization” deals with how
these systems are designed and used to
address specific business problems. Busi-
ness problems currently being solved via
this medium include project coordination
for the organization and implementation

of plans, specifications, tasks, and sub-
tasks; sales management for the tracking
of leads, prospects, customers, and com-
petitors; and customer service for the
answering of inquiries, complaints, and
suggestions.

“Electronic culture” deals with how elec-
tronic communication systems need to be
organized in order to be integrated with
more established forms of communica-

Why buy 3
packages to get
a complete
multi-user

dBASE" System?

$23

After all, FoxBASE is a compiler, an
interpreter and a multi-user dBASE sys-
tem all in one. That means single vendor
support and no problems with product
incompatibility.

Not only that, FoxBASE actually outper-
forms dBASE and other dBASE compller
products; its program execution speed is
far superior to the competition and its

- compiler runs up.to 60 times faster than
3 olher cgmpllers Anif FﬁxBKSE is available

7 _'dBésE isa
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FoxBASE
does it better.

For less.

$995

for the widest variety of machines and
operating systems.

In addition, FoxBASE is interactive and
100% dBASE compatible (including full
macro usage). The only thing you won't
get is all those annoying dBASE bugs!

Best of all, FoxBASE costs less than -
half the other packages.

So call (419) 874-0162 now, and ask for
a copy of our comparative analysls ’
(including benchmarks). Afterall. .

Nothing Runs Like a Fox.

istered trademark of Ashton-Tate  FoxBASE Is a trademark of Fox Software. Inc.  Clippec'* is a trademark of Nantucket

FOXBASE Y

 Fox Software, Inc.

27475 Holiday Lane, Perrysburg, OH 43551
(419) 874-0162

LA
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Inquiry 391

tion. Electronic communication systems
must mirror the organizational culture or
they have a high chance of failure.

Brock N. Meeks, in his article titled "An
Overview of Conferencing Systems™ (page
169). did not show how the fixed con-
ference structures of the early days differ
from “many-to-many communication”
aspects introduced in the eighties or from
concepts of “electronic organization” and
“electronic culture.” which could dominate
the industry by the end of this decade. An
even more serious lack for those using his
article for systems assessment is that the
article confused the roles and importance
of software functionality, information con-
tent, and on-line culture associated with
each implementation he reviewed.

For example, he described PARTICIPATE
in terms of the public systems he has used.
We are glad that individuals are being
entertained and educated on these public
systems. However, these public systems
represent less than 10 percent of all PAR-
TICIPATE installations. More important,
the information content and the on-line
cultures associated with the more
numerous corporate installations of PAR-
TICIPATE are as different as the number
of installations we have. On-line cultural
differences stem not only from differing
purposes to which computer conferenc-
ing systems can be put but also from the
information content of the business appli-
cations and from the existing communi-
cations culture of the organizations mak-
ing use of the medium. This interplay of
software functionality, information con-
tent, and culture was not made explicit by
Mr. Meeks. Yet it is this complete picture
that determines the success or failure of
the medium.

CHANDLER HARRISON STEVENS
Participation Systems Inc.
Winchester, MA

Congratulations for the extensive and well-
written articles regarding computer con-
ferencing (December 1985). Brock Meeks
did a fine job of researching and review-
ing the technology and many of the par-
ticipants in this growing industry. As the
creator of CONFER I, I appreciate having

our product so favorably reviewed. | am

especially pleased that BYTE was able to
increase awareness of this communication

and decision enhancing tool.
| would like to correct a few minor inac-
curacies in Mr. Meeks's comments about
CONFER 1I: (1) The product is actually
registered as CONFER II, not CONFER,
and is owned by Advertel Communication
(continued on page 340)



Microsoft
Introduces
Power

Windows.




Its going to open your eyes.

» -

- -
- L’ -
Y
- -

= y-UL
File Uiew Special
A== C:CD \WINDOWS »
NS T CALC.EXE CLOCK.EXE  EDL.INP &
fgis;n;onénw}?g;:sszmve ' CALENDAR.EXE CONTROL.EXE  EDL1.BAT =E
computer in earnest, that is CARDFILE.EXE COUR.EXE EDL2.BAT B1
extremely good news. CLIPBRD.EXE  DOTHIS.TNT EEDESIGN—
Windows gives you a practical - -
to integrate programs. It radi- =
calY decg:ases the timle_: it Fakes T i ke :
orpeimorcriatne B e of oo :
the means of consolidating data 2 1985 $200.00 |
from many different programs. 3 1986 196.00
And, as a graphlcal extension 4 1987 175.60
of the MS-DOS® operating 5 1988 150.60 |
system, it gives you a highly visual 5 '1989 120.88 |+
way to work and to organize = [wp =
your work.

In short, Windows brings

efficiency to all those processes
of personal computing which
have till now been awkward,
unwieldy, inconvenient.

The joys of job hopping.

With the advent of Windows, you can
work with multiple applications. And switch
from program to program with ease.

Start up with one application, then
another, and another. Leap back and forth
between applications as your work routine
dictates. Then pick up right where you
left off.

The ability of Windows to change quickly
from program to program logically and
naturally magnifies the utility and produc-
tivity of the personal computer. And is a

recognition of the way people who exploit
the power of PCs really do their jobs.

Breaking the 640K barrier.

Just like you, Microsoft Windows can
handle several projects at the same time.
Juggle assignments. Deal with frequent
interruptions.

And Windows will ignore the 640K limit
of your PC, especially 1fg you have a hard disk,
the Intel® Above™ Board, or expanded
memory. [t will execute the rather neat trick
of working with more programs than
memory can hold at one time.
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done for you.
¥ Choose your best word pro-
cessor, spreadsheet, database —
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you name it. They're all there for
you at a keystroke.

Common ground.

Finally, Windows is not only
an immensely powerful tool for
today, it’s also a solid base for a
new generation of Windows
applications.

As an introductory offer, two
of these — Microsoft Windows

He

Spreading knowledge.

Another great service Windows performs
is accelerating the movement of information
from one program to another.

Collecting and combining that informa-
tion is as simple as taking a“snapshot” of data
in one program. Editing it. Then consoli-
dating it with data from other programs.

With Windows, you can enjoy the ad-
vantages of conventional integrated pro-
grams without their compromises. Because
Windows lets you put together the appli-
cations that you know, and that get a job

Write and Paint—are included
in the package. Along with
more than a dozen other
programs.

In Windows applications you
have a common interface which
includes drop-down menus,
dialog boxes, icons. Along
with a richer environment that allows you
to mix pictures and text. And to summon
different type faces and styles at a keystroke.

Windows is a bridge between today’s
applications and the graphics based software
now evolving. A way to work interchange-
ably with today’s programs. And tomorrow’s.

If you're someone who uses personal
computing as a natural part of your work
life, who capitalizes on the productive
powers of sophisticated applications, look
into Windows, a new vision of what a
computer can do.



Windows breaks down walls.

Windows lets you freely combine informa-
tion from all your applications. And gives
you the means to organize, compose, format
and print it

The staging areas for this consolidation are

Windows Write and Windows Paint. Two

graphics based programs which are bundled
with the Windows package.

Here you highlight, expand, and com-
pose text, charts, and illustrations drawn
from a variety of programs. Then polish it
all for printing.
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nit Sales To Dealers
Conpact Disc Players
1983 35,088
1984 268,688
1985 660,008
1986 988,688
1987 1,109,888

Total

Revenues
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Spreadsheet information from Lotus® 1-2-3% can be captured.
And then transferred to Windows Write, our graphic word
processing program for consolidating, editing, and formatting.

Data from dBase 11® can also be copied and transferred to Write.
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Using your spreadsheet data, build a Lotus chart.
Then capture it from the screen. And paste it into
Windows Paint.

Windows Write is a straightforward and able word processor. [t
serves as the “great integrator” in Windows. The place where text
and graphics from all your other programs are organized and
formatted for presentation. What you see on the screen is what
you'll get on the printout.
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Windows Paint is an illustrator’s studio. A palette of graphic tools.
Use Paint to create drawings and diagrams. Or, in this case, to
enhance a 1-2-3 chart to emphasize your point.

In-a-Vision, a Windows application by Micrografx, Inc., is a
computer-aided design program. Its highly detailed technical illus-
trations are easily transferred to other Windows applications.



Consumer Audio Incorporated
11705 Wellington Parkway
Morristown, New Jersey 07960

Clifford Swain

Central Audio/Video
2202 W. Market Street
Chapel Hill, NC 27514

Dear Mr. Swain:

As a major supplier of compact disc players in the audio market, it is
you to Consumer Audio. Our product line includes all major brands of a
accessories including the latest in compact disc technology.

introduce
rent and

Compact discs have revolutionized the art of sound reproduction. Their ‘acci
universal standard for home-use audio has made way for numerous business o
selling related equipment and accessories.

As shown in the table below, the unit demand for compact disc players is rapidly increas
Consumer Audio is committed to supporting you in every possible way to capitalize on
tremendous opportunity.

Unit Demand for Compact Disc Plavers Estimated Revenues
1984 208,000 3 82,992,000
1985 600,000 239,400,000
1986 900,000 359,100,000
1987 1,100,000 438,900,000

You'll notice the market has more than doubled since 1984 and is expected to grow 50% this

next year. This ever increasing market for compact disc players can add notable margins to
each audio system sale.

Accessories Turntakles

Market

[Campact Disc Playersl

The chart above indicates projected market share of the major segments of the home audio
market for 1986. The compact disc segment is a marked increase from 1985.

Thisis Windows'finished product. And it's highly finished, indeed.
An exact representation of what you produced on-screen. The
better your printer (in this case a laser) the better the results.



Spend a day with us. You'

One of the great beauties of Windows is
thatin the here and now you enjoy the bene-
fits of computing’s future path graphically
oriented software. Without giving up any
of the applications you're happy with today.

Calendar - SCHEDULE.CAL

[ 12:38 I - Ilanaruary 186
8:00 Al
9 08 [Iall Chris 1. - re: Uillians deal
(!

1
12:0“ PH Lunch uith Fraak - Paln Court Cafe
1:08

i 2 %%% Planning neeting - tlain Conference Roon
4:00

Regional Sales Analysis due today!

7:45 AM. Early as usual. Opening Windows
lands you in the MS-DOS Executive, the
Windows command center and file directory.
Run the Windows Calendar program and
see what's up for the day.

Terninal [ ] - DJ-LOGIN.TRK
tdxt Contru Settings

—;

EUUTES DELAYED OUER 15 HINUT
PRICE ADJUSTED FOR EX-DIUI

ES
DBEHD

BID ASKED
CLOSE _ OPEN  _ HIGH

1538 15/ 1558 1514
1 11 18 778

1:30 PM. Markets closed. How'd you do?
Open Terminal to dial Dow Jones News/
Retrieval® and check the final quotes. Copy
and paste them into Notepad.

[n addition to Windows Write and Paint,
the Windows package includes a collection
of desktop applications you can use to man-
age your day-to-day activities. A calendar,
cardfile, notepad, calculator, and telecom-
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7:55 AM. You've got a report due by
the end of the day. A comprehensive sales
analysis. Bring up Multiplan®and R:BASE

5000® Copy regional sales data from
R:BASE into Multiplan.

E====totepad - STOCKLOG.TXTE=E01E
File Edit Search

181t 127 /8 127 5/8
APL 15 3/8 1514 155/8
ChPQ 1 1" 1 1/

llonthly Results: Total Gain

AAPL 14300
CIPg 14540

Uil 2.875#500 1437.58

Gain fron 1/10 - 2/10  2187.50

1:45 PM. You did pretty well today. So use
the Windows Calculator to figure your gains.
Which you duly note in Notepad. Your good
luck, however, requires a call to your tax
attorney. A quick click brings up his listing
in Windows Cardfile. Another click dials

him automatically on your modem.



never give up a Windows office.

munications program, just to name a few.
Used together with your standard appli-
cations, they can handle an impressive list
of office routines.
And because Windows runs standard

Regional Sales

5
3
Bonthly 3

Revenue
(nillions) 2

1

8 |
HEST SOUTH EAST HORTH

Kegion
COMAND: Pelete Entry Format Gallery Help Insest
Eﬂp Bove Qptions Peint Quit Range Sprxt Transfer

Select option or type comsand letter
Chart 997 Free  Microsoft Chart: video.cht

10:30 AM. You've squeezed everything
you can out of the numbers. Now open up
Microsoft Chart. And let the pictures tell
the story. When you've made a chart fit for
presentation, capture it from the screen.

ite - SRLNEMD.DOC

i Begion CURRENT PHUSJ m ule Edit Search Character
'“3 Rnbel son ___Paragraph Docunent

13 Inch TU 421000 433630 FROM

UKS Houle Can 81000 83430 .

John Snith e
Beta Uideo 10000 10300
UHS Wideo 0000 30900“

1:55 PM No sooner do you hang up, than
your Calendar alarm sounds. Checking the

calendar, you find you've got a meeting at 2.

3:00 PM. The meeting went on forever.
About time you got back to that report.
Copy the chart from Paint, and paste it
into Write. It looks brilliant. Now write it
so it sounds brilliant.

DOS applications, you can look forward
to the future.
But you don’t have to wait on it.

Paint - UIDEQ1.KSP
hle Edit _Foat FontSize Style Palette Options

Tl #00000OG A
TEe®®g s

Regional Sales I

Revenue

{millions)

South East North

11:00 AM. Paste your finished chart into
Windows Paint. Add borders, highlights and
illustrative detail. Not only more appealing,
but more effective.

E——*—éﬂntk = ‘Reversi

.=
Gane 5ki1ll

H==—=—\Write SALWEND.DOC
[3VCY Edit Search Character
‘aragraph Docunent

Urite is sending your docunent |
to the printer.

fancel

4:48 PM. Everything on screen is looking
good. You're ready to print. Open Clock to
confirm time. That’s right, it’s tight. Choose
the Print command and send the document
off to the printer. Open Reversi for a quick
game th e you wait. While you beat the
clock you can try beating the computer.
5:00 PM. Report printed impeccably. Turn
it in and shut down for the day. After all,
you were in fifteen minutes early.



The first reviews are in.
Here’s what they see in Windows.

Prominent reviewers and industry experts
have been eagerly awaiting the arrival of
Microsoft Windows.

Now they've had a good look. And we're
pleased to record their responses to what
they saw.

“T'll bet on Microsoft Windows.
Jonathan Sacks, West Coast editor of
Popular Computing magazine.

“You've got a clear winner..”

Stewart Alsop, editor and publisher of
PC. Letter.

“..Windows looks very good..”

Peter Norton in his column in PC WEEK
9/24/85.

Of course, all this is going
to cost you: $99.

A price that makes Windows the most
startling value ever offered in software.

A comparable collection of programs—a
switching program, a graphic interface, desk-
top applications, a word processor, a drawing
program— could easily cost hundreds of
dollars more.

Windows will instantly deliver you a more
productive present. And a leap into the
future.

A future which, frankly, we have no
interest in keeping exclusive. At this price¥
it looks to be arriving in a rush.

Check out the view.
We invite you to visit your Microsoft
Dealer and get a screenful of Microsoft
Windows. What you see will confirm
W what others have said, Windows

is clearly a winner.
*Price valid only in the U.S.A.

mouse's speed, mobility, and simplicity.

Integration features:

*Work with multiple applications and switch between them.

+Run more applications than fitin memory at one time.

+ Consolidate information from standard DOS and
Windows applications.

Applications included:

+MS-DOS Executive —DOS file management program.
Run programs; format disks; copy, rename, delete files.

+Calendar — Set appointments with optional alarm
reminders; daily or monthly view.

+Cardfile —Filing program; cards can include text or
graphics, autodial capability*

*Notepad —Text scratch pad/editor; time/date stamp option.

¢ Terminal — Telecommunications program; copy session data
to other programs or capture to file; autodial capability*

+ Calculator— Common arithmetic operations, plus square
root, percent, and memory.

¢ Clock—Can be displayed anywhere on the screen.

* Reversi —Strategy game; four levels of play.

+ Control Panel— Set time, date, communication ports, colors,
add/delete printers.

*Program Information File (PIF) Editor — Create or edit
PIF files for standard applications.

*Print Spooler— Print files from Windows applications while
running other programs.

+Clipboard —View information copied from applications.

* RAMDrive —Setup memory expansion cards as a
RAM disk.

Introductory offer also includes:

*Windows Write — Graphics based word processor.

* Windows Paint— A full-featured drawing program.

System Requirements:

+IBM or COMPAQ® Personal Computer 256K memory,
DOS 2.0 or higher, two double-sided disk drives, graphics
adapter card (IBM Color/Graphics Monitor Adapter, IBM
Enhanced Graphics Adapter, Hercules Graphics Card,
COMPAQ Personal Computer Graphics Display Adapter,
or compatible).

Note:

+512K memory and a hard disk are recommended when
using multiple applications or DOS 3.0 or higher.

“requires a Hayes compatible modem

International Offices

Microsoft Corporation Microsoft Ltd.
Bellevue, Washington USA Reading ENGLAND
Microsoft GmbH Microsoft CanadaInc.
Miinchen DEUTSCHLAND Toronto CANADA
Microsoft Pty Microsoft AB

Sydney NSW AUSTRALIA Stockholm SWEDEN

Microsoft SARL  Microsoft Far East  QNIX Microsoft
Paris FRANCE ~ Tokyo JAPAN Seoul KOREA

You can run Windows with either keyboard commands or by a
mouse and keyboard together. Windows admirably exploits the

Microsoft Windows

The High Performance Software™

NOTE: Photos show color and resolution obtained For the name of your nearest Microsoft dealer.call (800) 426-9400. The names of the people and companies used in this piece are

on an IBM' PC equipped with IBM Enhanced
Graphics Adapter. Monochrome display is generated  call (800) 387-6616

In Washington State and Alaska, (206) 828-8088. In Canada,

ictitious. Any resemblance to actual people or companies is
fictit A b tual ! r
purely coincidental and unintentional.

when an IBM Color/Graphics Adapter or compatible  Microsoft, Multiplan and MS-DOS are registered trademarks and

graphics adapter card is used.
Caorporation

The High Performance Software is a rademark of Microsoft

0186 Part No. 098-050-202




FIXES AND UPDATES

Conferencing Contacts

~ UPDATES

Brock N. Meeks's "An Overview of Conferencing Systems” in our
December 1985 issue (page 169) described a variety of com-
puter conferencing systems. However, the article did not include

addresses or telephone numbers of the companies mentioned.
Here now is that information. (For more on conferencing systems,
see Letters, page 30.)

NOTEPAD
Infomedia
801 Trager Ave, Suite 275

Stockholm University
Computing Center

! Box 27322

| S-102 54 Stockholm, Sweden

Telephone: 46 8 679280

Tymnet; may be licensed

System Availability System Availability
PARTICIPATE Various information EIES Telenet, Uninet, or direct
Participation Systems Inc. networks; may be licensed Electronic Information dial
50 Cross St. Exchange System
Winchester, MA 01890 New Jersey Institute
(617) 729-1976 of Technology
323 High St.
GENIE No subscription service; Newark, NJ 07102
Data Dynamics Inc. may be licensed or rented ~ (201) 420-5111
POB 2728
F%gl)aggégg;;nos eForum GESICO; may be licensed

Network Technologies

International
315 West Huron

Ann Arbor, Ml 48103

San Bruno. CA 94066 fredaant 6
(415) 952-4487
CONFER
AUGMENT Tymnet; may be licensed Advertel Communication
Tymshare Systems
20705 Valley Green Dr. 2067 Ascot
1 Gupetfine, CA 9~ )b Ann Arbor. Ml 48103

(408) 446-6000 (313) 665-2612
COM Tymnet; no subscription
Swedish National Defense service; may be licensed CoSy

Research Institute Institute of

Computer Science
University of Guelph

Guelph, Ontario NIG 2W1

Canada

(519) 824-4120 ext. 3712

Telenet

BYTE Information
Exchange; Tymnet

! L e e il

Free FORTH Reference Card

BYTE'S BITS

~ BYTE'S BUGS |
Changes in Ciarcia's Cellar

This little card from the FORTH Interest
Group (FIG) is a useful aid for program-
ming. The FORTH reference card lists the
required commands of the FORTH-83 stan-
dard. Commands are grouped by function,
such as stack manipulation, comparison,
strings. numeric conversion, compiler and
interpreter words, and vocabularies.

FIG is a nonprofit organization with
more than 5000 members. It costs $20 to
join. which includes a subscription to the
group’s bimonthly publication, FORTH
Dimensions. The reference card is free to
anyone. Just contact FIG at POB 8231, San
Jose, CA 95155, or phone the FIG Hot Line
at (408) 277-0668.

A few changes to Ciarcia's Circuit Cellar
in the March issue. On page 118, the
telephone number for Dallas Semiconduc-
tor should be (214) 450-0449. In figure 6
on that same page. the two capacitor sym-
bols should be battery symbols. And on
page 119, last paragraph, chip model
DS1224 should read DSI221.

APRIL 1986 = BYTE 33



The personal computer
that raised high performance
to new heights.

If you work with high volumes of information,
you need answers fast.

You need a personal computer that’s up
to the task.

Which is why IBM created the Personal
Computer AT ® system. It’s changed a lot of
ideas about business computing.

The idea of “fast” has become much
faster. The idea of “data capacity” has
become far greater.

There are new definitions of “power” in a
stand-alone PC. While phrases like “sharing
files” and “multi-user systems” are being
heard more often.

And surprisingly, words like “affordable”
and “state-of-the-art”are being used fogether:

Clearly, the Personal Computer AT is
different from anything that came before.
And what sets it apart can be neatly summed
up in two words.

Advanced Technology.

If you’ve ever used a personal computer
before, you’ll notice the advances right away.

To begin with, the Personal Computer AT
is extraordinarily fast. That’s something
you’ll appreciate every time you recalculate a
spreadsheet. Or search through a data base.

It can store mountains of information —
literally thousands of pages’ worth —with a
single “hard file” (fixed disk). And now you
can customize your system to store up to

30,000 pages with the addition of a second
hard file.

The Personal Computer AT runs many of
the thousands of programs written for the
IBM PC family. Like IBM’s TopView, the
program that lets you run and “window”
several other programs at once.

Perhaps best of all, it works well with both
the IBM PC and PC/XT. Which is welcome
news if you’ve already made an investment in
computers.

You can connect a Personal Computer AT
to the IBM PC Network, to share files,
printers and other peripherals with other
IBM PCs.

You can also use a Personal Computer AT
as the centerpiece of a three-user system,
with your existing IBM PCs as workstations.

Most important, only the Personal
Computer AT offers these capabilities and
IBM’s commitment to quality, service and
support. (A combination that can’t be
cloned.)

If you’d like to learn more about the IBM
Personal Computer AT, see your Authorized
IBM PC Dealer, IBM Product Center or IBM
marketing representative. For a store near
you, call 1-800-447-4700 (in Alaska, call
1-800-447-0890).

The IBM Personal Computer AT,
for Advanced lechnology.

Little Tramp character licensed by Bubbles Inc., s.a.
IBM, Personal Computer AT, PC/XT and TopView are trademarks of International Business Machines Corporation.

Inquiry 160
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When it comes to being FIRST with technology-leading
products Advanced Digital wears its #1 button with pride.
We were FIRST to introduce an 8-Bit, single board S-100
computer... Wewere FIRST tointroduce a6MHz, 128KByte
single board computer... We were FIRST to introduce a
6MHz, 128KByte Slave Processor board. Our record of
FIRSTS continues with ...

® The introduction of MULT! SLAVE —a 3 USER, 8MHz
SLAVEcardforthe S-100 Bus systems running Turbo-
Dos™ or NETWORK/OS."

® The introduction of HDC-2001, the a)l new hard disk
controller for the S-100 BUS.

® The introduction of SUPER 16, a 16-Bit, S-100 Slave
card for use with Turbo-Dos or NETWORK O/S.

® The introduction of our new SUPER 186 —the FIRST
16-Bit, single board S-100 computer that performs at
twice the speed of older technologies. Loaded with
features such as on-board floppy disk controller and
up to 1MByte of RAM, the SUPER 186 is designed to
function as a bus Slave or Master. Advanced Digital's
SUPER 186 permits you to take advantage of vast
libraries of sophisticated applications software.

r= N o &

Again, we were #1 with. ..
® The introduction of PC-SLAVE, an IBM PC Multiuser
card with 8088 (8MHz) CPU and 256-768K RAM
on board.

R e e iy

When it comes to selecting your S-100 boards, go with
Advanced Digital - the recognized industry leader.
~ See your local computer dealer or contact Advanced
Digital today for more information on the new PC-SLAVE,
andthe complete line of S-100 single board computersand
multiuser systems.

@ ADVANCED Leading
OIGITAL the Microcomputer
CORFORATION  Technology

Advanced Digital ® 5432 Production Drive, Huntirigton Beach, CA 92649 ® Tel. (714) 891-4004 ® Telex 183210 ADVANCED HTBH
Advanced Digital U.K. Ltd. ® 27 Princes St.,, Hanover Square ® London WIRBNQ ® United Kingdom @ (01) 409-0077 @ (01)409-3351 @ Telex 265840 FINEST

Toll Free (1-800) 251-1801
(Qutside California)




W-HATS NEW

Hi-Res Color
Workstation Runs
Two UNIX Standards

pollo Computer’s Do-

main Series 3000 Per-
sonal Workstation combines
32-bit computing, high-res-
olution color graphics, and
integrated networking capa-
bilities. The workstation
comes with Apollo's Do-
main/IX software, which is
based on AT&ET's UNIX Sys-
tem V and enables that
UNIX and Berkeley 4.2 to
run as coresident operating
systems.

The Series 3000 uses the
68020 processor and 68881
floating-point chip. Memory
capacity ranges from 2 to 4
megabytes, and large-pro-
gram capability is provided
by 64 megabytes of virtual
address space per process
(for as many as 24 pro-
cesses).

Equipped with an external
bus that's compatible with
the IBM PC AT, the worksta-
tion has six 16-bit slots and
two 8-bit slots. Apollo says
it has in the works a co-
processor for running IBM
PC applications.

The color versions of the
Series 3000 offer resolution
of 1024 by 800 pixels on a
15-inch monitor; the basic
model, with 2 megabytes
of main memory, costs
$14,900. The monochrome
models offer resolution of
1280 by 1024 pixels on a
19-inch monitor; the basic
version, with 2 megabytes
of main memory, costs
$9900. For more informa-
tion, contact Apollo
Computer Inc., 330 Billerica
Rd.. Chelmsford, MA 01824,
(617) 256-6600,

Inquiry 550.
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Apollo’s Domain Series 3000 Personal Workstation.

CD-ROM Hardware
with Encyclopedia
Disk

ctiventure’s Personal In-

formation Package con-
sists of a CD-ROM player,
a controller card and con-
necting cable, the Grolier
Electronic Encyclopedia on
a compact disk., and soft-
ware that lets you search for
and retrieve information.
The system works with IBM
PCs and compatibles having
at least 256K bytes of
memory.

With the Knowledge

Retrieval System (KRS) soft-
ware, you can search—by

word, name, phrase, or
topic—the disk version of
the 21 volumes of Grolier's
Academic American En-
cylopedia. According to Acti-
venture, locations of any
word (there are more than 9
million of them) in the en-
cyclopedia can be found in
seconds through KRS.

The ROMulus CD-ROM
drive has a data capacity of
540 megabytes per disk and
can be connected to any
IBM PC, XT. AT. or compati-
ble through a controller
card that fits in an open ex-
pansion slot.

The complete hard-
ware/software package sells
for $995, but you can buy
just the CD-ROM player and
controller for $849 and the

encyclopedia disk/KRS soft-
ware for $199. Contact Ac-
tiventure Corp. POB 51125,
Pacific Grove, CA 93950.
(408) 375-2638.

Inquiry 551.

PC Board Designer
for Atari ST

bacus Software has a

program for designing
printed circuit boards with
an Atari 520ST or 1040ST.
PCBoard Designer, devel-
oped by Data Becker GmbH
of West Germany, features
an automatic routing capa-
bility. Traces are drawn auto-
matically on the screen, and
if you change your design,
the trace can be immediate-
ly redrawn. Options allow
for 45- or 90-degree angle
traces, different widths,
routing from pin to pin,
from pin to bus, bus to bus,
and two-sided boards.

You first define the com-
ponents that are part of the
board and enter the infor-
mation at the keyboard.
Next, you define the con-
nections. Using the mouse,
you then place the com-
ponents on the screen. You
can change or reposition
the components or connec-
tions at any time.

PCBoard Designer prints
the layout to any Epson or
compatible dot-matrix
printer. According to
Abacus, printouts are
suitable for photoetching.
You can also print the com-
ponent layout and a list of
components and connec-

tions. .
(continued)

Inquiry 4 for End-Users.
«— Inquiry 5 for DEALERS ONLY.
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WHAT'S NEW

Suggested retail price of
PCBoard Designer is $395.
Contact Abacus Software,
2201 Kalamazoo SE. POB
7211, Grand Rapids, Ml
49510, (616) 241-5510.
Inquiry 552.

Presentation
Graphics Program

arvard Presentation

Graphics, the initial of-
fering in Software Publish-
ing's Harvard software line,
lets you combine text.
graphs, and charts in one
image and create a slide
show on the computer
screen. The package has 13
kerned fonts, a selection of
16 colors, and formatting
and layout options that in-
clude three-dimensional
graphs and large text. An
editor lets you incorporate
text and symbols in charts.

The program reads Lotus
spreadsheet data and
graphs directly. It also reads
pfs:Graph and ASCII files
and can export files to
pfs:Write.

Harvard Presentation
Graphics runs on MS-DOS
computers and requires
256K bytes of memory. It
works with the Enhanced
Graphics Adapter card and

a variety of printers, plotters,

and film recorders. Retail
price is $395. Contact Soft-
ware Publishing Corp. 1901

Landings Dr., Mountain View,

CA 94043, (415) 962-8910.
Inquiry 553.

Genigraphics has also
released a program for

generating presentation-style
graphics. Graftime uses
preformatted business
graphics and a “forms-fill
menu interface”; you select
a predefined format for your
graph or chart and then
enter the information you
want to convey. Graphics

Finance 4
16.0%

Admin
10.0%

Enginanring
20.0%

Total

Harvard Prasantation Graphics
Shide producad hy MAGICorp

Victory Sportshoe
Department Budgets

Markating
26.0"%

Introduction

Pramation

Advertising

Marketing

Image created with Harvard Presentation Graphics.

Programming Languages
Software Tools

Fortran 15:0%—

APL 3.0%—"-. -

C §8.0%—" \

Pascal 12.0%

r—~Cobol 29.9%
/

———Jovial 4.2%
T~—Bliss 1.8%

.
\—LISP 16.2%

Computer Languages

Pie chart and text generated with Graftime.

can be output as printed
copy, overhead transparency.
or 35mm slide.

Graftime offers 14 types of
charts, five color palettes,
and eight choices for han-
dling attributes. For con-
structing sequenced slides,
the package has an auto-
matic build function.

The software costs $395
and runs on the IBM PC line
and compatibles with at
least 448K bytes of memory
and DOS 2.0 or later. T use
the program's previewing

option, you need a graphics
card. Contact Genigraphics
Corp., POB 591, Liverpool,
NY 13088, (315) 451-6600.
Inquiry 554.

Animation System
for the Macintosh

M acMovies, a high-
resolution animation
package from Beck-Tech that
runs on the Apple Macin-
tosh and Macintosh Plus, ac-
cepts hand-drawn, prestored,
or digitized (with a camera
or tablet) images, com-
presses and stores them on

a floppy or hard disk, and
plays them back as ani-
mated sequences. Playback
rate is adjustable from I to
30 frames per second. If
your Mac has a 1- or
2-megabyte memory board
inside for picture storage
and you've set the playback
speed at 10 fps, MacMovies
can show as much as 30
seconds of continuous
animation if the images are
complex and as much as 90
seconds of footage if the
images are simple. With a
hard disk. you can link se-
quences and make a longer
movie.

You can create cartoons
using MacDraw or MacPaint
and cel animation tech-
niques (a cel is a single im-
age of a sequence, and cel-
by-cel animation involves
rapidly changing these in-
dividual images). MacMovies
can provide full-motion pic-
tures with multiple moving
objects and moving back-
grounds.

MacMovies requires at
least 512K bytes. Suggested
retail price is $99. Disks of
premade flicks are available
for $29.95 in monochrome
and $39.95 in color: “"Have
a Heart” shows the opera-
tion of the human heart;
“The Moving Motor” dem-
onstrates the workings of an
internal-combustion engine.

BeckTech is also selling
MacAnimation Station, a
turnkey animation system
that packages a Macintosh
with 1 megabyte of memory,
MacMovies, MacPaint, Click-
Art images, and a pen-based
digitizer tablet for $4995.
Options include the com-
pany’s Chromatron converter
for color display. 10- or
20-megabyte hard disk, and
2-megabyte memory. Con-
tact BeckTech Corp., 41 Tun-
nel Rd., Berkeley. CA 94705,
(415) 548-4054.

Inquiry 555.
(continued)
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Using Lotus 1-2-3° without Reflex
is like driving at night
without lights

If you use Lotus 1-2-3 you
need Reflex, the Analyst™
because it shows you what
1-2-3 either hides in the dark

or can’t show you at all. Reflex

shows you relationships and
inter-relationships in your
data that you can't afford

to miss.

Reflex includes the best
Report Generator for
Lotus 1-8-3.

Reflex includes the Report
Generator that 1-2-3 should have
included — but didn't. With
Reflex, you can generate reports,
graphs, charts and diagrams
from your 1-2-3 worksheetsthat
are imposstble to generate with
1-R-3.

You can do sales reports,
letters, memos, Invoices and
malling labels — to name a few
— and you can see a few of them
on this page.

Reflex is8 the best
database for 1-8-3 users
and it's also the easiest
to use.

Reflex is the first database that
separates the trees from the
forest. The first database that
understands that what you see
depends on how you look at t.

The first database that probes
relationships — then shows them
to you in various graphic forms
— seatter, line, bar, stacked bar
and pie charts, The first databage
to break the bonds of traditional
database management and give
a dramatic visual turn to data
analysis.

Reflex makes graphic leaps far
beyond 1-2-3. With Reflex, when
you look, you see.

Reflex gives you five new
and different views of
what's hidden in your
1-8-3 worksheets.

Form View, List View, Graph
View, CrossTab and Report View.

Form View lets you create your
database. List View shows you
your data In tabular list form, just
like a spreadsheet. Graph View
gives you instant interactive
graphlc representations;
CrosgTab View gives you amazing
“cross-referenced” pictures of the
links and relationships hidden in
your data. Report View allows you
to use information from 1-2-3, and
then print out reports {n all sorts
of different formats.

The commands for all flve

Views are consistent — 8o you're

not stuck learning five different
ways to get something done. And
because Reflex uses advanced
windowing techniques, you can
see several views on the screen at
the same time — without having
to switch back and forth. You get
the pieture, and the pictures, all
at once.

Inquiry 37 for End-Users. Inquiry 38 for DEALERS ONLY.

k& Everyone
agrees that
Reflex is the
best-looking
database

they've ever

Whether you're a 1-8-3
user or not, Reflex Seen
answers all your “What Adam B. Green,
Ifs?” and leads you to InfoWorld
the right conclusions. The next,

With Reflex wh odify :
uumber el your Views — Ligt, generation of

Form and Graph — are
immediately updated, on-screen.

software has

Let's say you're analyzing 101
“Traveling Expenses by Oﬁ‘l_cla']a]:y
Salesperson” and you ask, “What arrl
if they stayed at a Motel 5% Ve
instead of the Presidential Suite Peter Norton,
of the Hotel Chic?” “Show me.” So j=) Weak ”
Reflex shows you. "

“What if they could no longer
order $100 wines, but had to stick

to the stuff that maturesinthe | Rush

truck?” “Show me” SoReflex [ | ! Reflex
shows you. Instant answers. 3 to me.
Instant pictures. Instant analysis. SEDOhmE o b scOPIESEL;

%

Instant understanding. S%
Of course Reflex can doallof
the above with or without, 1-2-3.

$99 95

Reflex is a complete database
management and analytical tool
that B[&Udﬂ on it8 own feet BIld This price includes shipping to all U.S. cities.
helps you stay on yours because 1 60-DAY MONEY-BACK GUARANTEE
1t's only $99.951 NOT COPY-PROTECTED
;-go(())’)d;; gy1craegi; ca/;:i g,ah' (820} 25(’15-8(,)08. CA
-1133. Available at better dealers
Borland ’S $9995 Reflex nationwide.
could be the best e e
business investment r ) .y
1 DPIN ress: —

you'll ever make. e

Buying 1-2-3 was a good 1dea. ol
Reflex i8 an even better idea 2% '
because now you can see what State: 2ipr
you're doing, whatyou've done, Telephone:
and what you need to do. e

Think of Reflex as an uplos

Qutside USA add $10 per copy

“automatic product,” & “stan- CA res. add $6 tax per copy

dard” that every up-to-speed PC

owner should have on hand. It's
only $99.95, and you get our 60-
day money-back guarantee.

We don't believe in copy-
protection, but we do believe in
quality, performance and
reasonable software prices. So
keep driving yourold 1-2-3, but
get Reflex today, because then
you can see where you're going.

Amount Enclosed

Payment: VISA MC BankDraft Check

iy

Credit CardExp Date
O " e o
9 ) S [

R15
System requirements:
1BM® PC, XT, AT, or compatibles. 384K RAM
minimum. IBM Color Graphics Adapter®,
Hercules Monochrome Graphics Card™, or
equivalent. PC DOS® 2.0 or greater. Hard disk
and mouse optional.

Card #

CODs and Purchase Orders WILL NOT be
accepted by Borland. California residents add

BORLAND

INTERNATIONAL

4565 SCOTTS VALLEY DRVE
SCOTTS VALLEY CA 95066
(408) 438-8400 TEIEX: 172373

o b

Reflex 18 a trademark of Borland/Analytica Inc. 1-2-3 8 a regigtered trademark of Lotus
Development Corporation. IBM and PC DOS ere reglstered trademarks and PG XT, AT, and
Color Graphics Adapter are trademarks of International Business Machines Corporation.
Hercules Graphics Card 18 a trademark of Hercules Computer Tech. Copyr{ght 1888 Borland

Internauoneal BI-1031.

6% sales tax. Outside USA add $10 per copy
and make payment by bank draft payable in
US dollars drawn on a US bank.

i
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WHAT'S NEW

CAD Software for
IBM PCs, Compatibles

Foresight Resources has
released a package for
two-dimensional drafting
and designing with an IBM
PC, XT, or AT and most
compatibles. Called Drafix I,
it sells for $295 alone, $395
with a mouse, and $585
with a 12- by 12-inch plotter.

Input techniques for lines,
arcs, circles, fillets, and
chamfers include grid and
angle locks, snap locks to
item endpoints, midpoints,
intersections, and tangents.
Copy and move operations
let you translate, rotate,
scale, and mirror. Flexible
numeric input, combined
with the program's calcula-
tion capabilities, provides
you with areas, perimeters,
angles, coordinates, and
other drawing information.

Among additional drawing
attributes are 16 pen colors,
256 layers, 8 line types, and
12 text fonts. Resetting,
zooming, and panning capa-
bilities let you control the
view.

The visual interface makes
extensive use of icons, and
a menu of drawing and pro-
gram options is on the
screen at all times.

Although Drafix I can
stand alone, Foresight
Resources has developed a
utility that enables a Drafix-
generated drawing to be
used on an AutoCAD work-
station (from Autodesk Inc.).
The AutoCAD File Exchange
Utility costs $95.

Written in Lattice C, Drafix
I runs under PC-DOS 2.1 or
later and requires at least
512K bytes; Foresight recom-
mends at least 640K bytes
and a math coprocessor.
Other requirements are an
RS-232C port and a mouse
or digitizer. The software
works with a variety of
graphics cards, printers, and
plotters (up to “C" size). For

LT
g T u
Sl —
e S e,

Drafix 1. a drafting package from Foresight Resources.

more information, contact
Foresight Resources Corp.,
932 Massachusetts St.,
Lawrence, KS 66044, (800)
231-8574; in Kansas (913)
841-1121.

Inquiry 556.

Outline Processor
for CP/M Machines

AMASCOFT has taken

the programming lan-
guage out of KAMAS (see
review on page 241), its
outline tool for CP/M com-
puters, added some fea-
tures, enhanced the inter-
face, and packaged it as
OutThink. This full-screen
outline editor has collapse
and expand capabilities and
comes with a text editor for
working with prose in the
outline.

The outline processor
allows a maximum topic size
of 8 megabytes; there’s no
limit, other than disk space,
to the number of items per
file, items per level, or levels

per file. You can jump from
topic to topic and copy
branches within and be-
tween topics. The maximum
number of topics you can
access at one time is 16.

With the program’s
retrieval capabilities, you can
search for information by
keywords or by similar-
sounding keywords. Six
methods are provided for
querying accessible text.
You can read and write text
files compatible with most
well-known word processors
and print an outline with
more than 20 formatting
parameters. The package
automatically generates a
table of contents. Among
other features are a file
manager, date and time
stamping. and password
security.

OutThink can run on most
computers equipped with
CP/M version 2.2 or later, in-
cluding machines with 8080,
8085, and Z80 processors. It
needs at least 48K bytes of
RAM and an 80-column by
24-line screen. Suggested
retail price is $49.95.

KAMAS owners can get
OutThink by sending in their
master disk and $25. Con-
tact KAMASOFT Inc., 2525
Southwest 224th Ave.,
Aloha, OR 97006, (503)
649-3765.

Inquiry 557.

MIDI Sequencer
for Apple 11+, Ile

S ynthestra, a MIDI se-
quencer and controller
program for the Apple I1+
and lle, brings a complete
MIDI system under the con-
trol of one synthesizer
keyboard. Each key on the
MIDI-equipped master unit
can be independently as-
signed to any voice of any
synthesizer in the system.
You can control as many as
16 keyboards, drum ma-
chines, expanders, or other
MIDI devices from one key-
board.

The sequencer supports
100 sequences with 16
tracks each. You can assign
any key to start, stop. loop.
and sync any sequence or
combination of sequences.
This capability enables you
to play one-finger chords
and special effects. Other
features include 100 defin-
able patches for matching
presets to MIDI channels, in-
dependent key transposition,
loading and saving to disk,
and unlimited keyboard
splitting, doubling, tripling,
and echoing.

To use Synthestra with an
Apple, you need at least
64K bytes, one disk drive,
one monitor, one MIDI inter-
face card (Decillionix.
Passport, Syntech, Yamaha,
or equivalent), and at least
one MIDI-equipped key-
board. The price is $120.
Contact Decillionix, POB
70985, Sunnyvale, CA
94086. (408) 732-7758.
Inquiry 558.

(continued)
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_The C for Microcom

puters

@ PC-DOS, MS:DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, [Radio Shack,
Commodore, XENIX, ROM, and Cross Development systems

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
‘A compiler that has many strengths . ..
for serious work”

Computer Language review, February 1985

quite valuable

Great Code: Manx Aztec C86 generates fast executing |

compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 p1018) measures performance for a
systems software instruction mix. The results are with-
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

Execution  Code
Time Size

Compile/
Link Time

Dhrystone Benchmark
Manx Aztec C86 33 34 secs 5,760
Microsoft C 3.0 34 secs 7146
' Optimized C862.20J 53secs 11,009
Mark Williams 20 ~ S6secs 12,980
Lattice 2.14 89secs 20,404

93 secs
119 secs
172 secs
113 secs
117 secs

Great Features: Manx Aztec C86 is bundled with a powerful

array of well documented productivity tools, library routines

and features.

Optimized C compiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model

Z (vi) Source Editor ¢
ROM Support Package-c ~ INTEL HEX Utility -
Library Source Code -c Mixed memory models -c
MAKE, DIFF, andGREP-c  Source Debugger -c

One year of updates < CP/M-86 Library <

Symbolic Debugger

LN86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option

CP/M-86 Library ¢

Manx offers two commercial development systems,
Aztec C86-c and Aztec C86-d. Items marked -c are
special features of the Aztec C86-c system.

Aztec C86-c Commercial System  $499
Aztec C86-d Developer’s System  $299
Aztec C86-p Personal System $199
Aztec C86-a Apprentice System $49.

All systems are upgradable by paying the difference
in price plus $10.

Third Party Software: There are a number of high qual-
ity support packages for Manx Aztec C86 for screen

1t, graphics, database management, and soft-
ware development.

C-tree $395
PHACT $250
HALO $250 Amber Windows $59
PRE-C $395 Windows for C $195
WindScreen $149 FirsTime $295
SunScreen $99 C Util Lib $185
PANEL $295 Plink-86 $395

M A

Greenleaf $185
PC-lint $98

UNIX I8 a Laboratories. Lattica TM Lanice Inc., C-tree TM Faircom, inc., PHACT TM PHACT ASSOC., (o] Omhm.un 186 TM Computer Innavations, inc., MACINTOSH, APPLE TM APPLE, INC., Pre-C, PLINK 86, TM PHOENIX, HALO TM Madia Cybernetics,
inc., C-torp, PCint TM GIMPLE Softwara, Windscreen, SunScreen TM SunTec, PANEL'TM Rounchil Computer Sysiems Lia., WINI

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C68k
“Library handling is very flexible ... documentation is
excellent ... the shell a pleasure to work in ... blows
away the competition for pure compile speed . .. an ex-
cellent effort.”

Computer Language review, April 1985
Aztec C68k is the most widely used commercial C com-
piler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be-

yond comparison. It is available in several upgradable ‘

versions.
Optimized C
Macro Assembler
Overlay Linker
Resource Compiler
Debuggers
Librarian

Source Editor
MacRam Disk -¢
Library Source -c

Creates Clickable Applications
Mouse Enhanced SHELL

Easy Access to Mac Toolbox
UNIX Library Functions
Terminal Emulator (Source)
Clear Detailed Documentation
C-Stuff Library

UniTools (vi,make,diff grep) -c
One Year of Updates -c

Items marked -c are available only in the Manx Aztec

C86-c system. Other features are in both the Aztec C86-d
and Aztec C86-c systems.

Aztec C68k-c Commercial System $499
Aztec C68d-d Developer’s System $299
Aztec C68k-p Personal System
C-tree database (source) $399

AMIGA, CP/M-68k, 68k UNIX call

Apple I, Commodore,
65xx, 65C02 ROM

Manx Aztec C65
"The AZTEC C system is one of the finest software
packages 1 have seen”

NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implemented in Manx Aztec C65. The quality
and comprehensiveness of this system is competitive
with 16 bit C systems. The system includes a full optim-
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen and graphics libraries, shell, and much
more. The Apple II version runs under DOS 3.3, and
ProDOS, Cross versions are available.

The Aztec C65-c/128 Commodore system runs under
the C128 CP/M environment and generates programs for
the C64, C128, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Commodore 64 and 128 machines.

Aztec C65-c ProDOS & DOS 3.3 $399
Aztec C65-d Apple DOS 3.3 $199
Aztec C65-p Apple Personal system $99
Aztec C65-a for learning C $49
Aztec C65-c/128 C64, C128, CP/M $399

Distribution of Manx Aztec C

In the USA, Manx Software Systems is the sole and ex-
clusive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unauthorized.

$199 |

Manx Cross Development Systems

Cross developed programs are edited, compiled, assem-
bled, and linked on one machine (the HOST) and trans-
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education-
al applications.

HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS-
DOS ($750), CP/M ($750), MACINTOSH ($750),
CP/M-68k ($750), XENIX ($750).

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple II, Commodore C64,
8086/80x86 ROM, 68xxx ROM, 8080/8085/Z80 ROM,
65xx ROM.

The first TARGET is included in the price of the HOST
system. Additional TARGETS are $300 to $500 (non
VAX) or $1000 (VAX).

Call Manx for information on cross development to the
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and
others.

CP/M, Radio Shack,
8080/8085/Z280 ROM

Manx Aztec ClI
“I've had a lot of experience with different C compilers.
but the Aztec C80 Compiler and Professional Develop-
ment System is the best I've seen."

80-Micro, December, 1984, John B. Harrell 111

Aztec C II-c (CP/M & ROM) $349
Aztec C II-d (CP/M) $199
C-tree database (source) $399
Aztec C80-c (TRS-80 3 & 4) $299
Aztec C80-d (TRS-80 3 & 4) $199

How To Become an Aztec C User

To become an Aztec C user call 1-800-221-0440 or call
1-800-832-9273 (800-TEC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812

Payment can be by check, COD, American Express,
VISA, Master Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.

How To Get More Information

1o get more information on Manx Aztec C and related
products, call 1-800-221-0440, or 201-530-7997, or write
to Manx Software Systems.

30 Day Guarantee

Any Manx Aztec C development system can be return-
ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur-
chase must be directly from Manx, shipped within the
USA, and the package must be in resalable condition.
Returned items must be received by Manx within 30
days. A small restocking feemay be required.

Discounts

There are special discounts available to professors,
students, and consultants, A discount is also available on
a “trade in” basis for users of competing systems. Call for
information.

Inquiry 201

To order or for information call:

800-221-0440

FOR C TM Creative Solutigns, XENIX, MS TM MICROSOFT INC., CP/M TM DRI, AMIGA, C84, C128 TM COMMODORE int.




WHAT'S NEW

IBM RT PC Based
on RISC Architecture

BM's RT PC workstation is

the company’s first prod-
uct incorporating its RISC
(reduced instruction set
computer) architecture,
based on research begun at
Big Blue in the 1970s. The
machine’s advanced func-
tions are implemented on
two IBM-developed NMOS
chips: a 32-bit RISC pro-
cessor and the system'’s
memory management unit.
The processor can execute
118 instructions, 84 of them
in a single machine cycle, or
pulse. In the RT PC, this
pulse is approximately 170
nanoseconds. Instead of in-
structions that can take
several cycles, software for
the RT allows complex tasks
to be assembled from a set
of simple instructions. The
instruction set also lets soft-
ware use general-purpose
registers to minimize the
processor’s need to access
memory for data.

IBM says that a data path
between the MMU and the
32-bit chip, which can han-
dle multiple requests for
data and instructions, makes
access to memory more effi-
cient. Traffic between the
processor and memory can
be pipelined; hence, multi-
ple requests shouldn't cause
delays.

The RT's microprocessor
refers to memory about 3 to
4 million times per second.
According to IBM, this can
be done efficiently because
of two proprietary develop-
ments: a two-stage “mem-
ory-mapping” facility and an
“inverted page table” (which
essentially keeps only real
memory addresses). These
features reportedly raise ad-
dressing capability to 40
bits and let the processor
address as many as | trillion
bytes of virtual storage.

The series runs under an
operating system called Ad-

IBM's RT PC 6151 model 10 with color display.

vanced Interactive Executive
(AIX)., which is similar to
UNIX System V.

The line begins with a
desktop unit called the RT
PC 6151 model 10, about
the size of a PC and pack-
aged with 1 megabyte of
memory (expandable to 3
megabytes) and 40 mega-
bytes of fixed-disk capacity.
Prices begin at $11,700.
Three floor-standing models
are also available; their
prices run in the range of
$14,000 to $20.000. All Rs
have an AT-compatible 16-bit
/O bus. For more informa-
tion, contact your local IBM
marketing representative
(listed in the telephone
book).

Inquiry 559.

RGB Card Beefs Up
Apple Ile

heckmate ‘Technology’s

MultiRam RGB card fits
into the auxiliary slot on the
Apple lle motherboard, re-
placing the standard 64K-
byte 80-column card, and
supplies color output, addi-
tional RAM, and provision
for battery-backed RAM. The
card comes with 64K bytes
and can be expanded to |
megabyte of memory; you

can add an optional 2
megabytes of-static RAM,
and with the company's
MultiRam +, which plugs
into the RGB card, you can
add 3 more megabytes.

With the card, AppleWorks
and other applications can
be loaded entirely into
RAM. Software supplied
with the card lets you
designate how much mem-
ory is to be used by pro-
grams. The hardware works
with Apple ProDOS and
DOS 3.3.

Checkmate points out that
the card is compatible with
exported lle computers.

MultiRam sells for $199.95.
Contact Checkmate Tech-
nology. 509 South Rockford
Dr., Tempe, AZ 85281, (800)
325-7347; in Arizona (602)
966-5902.

Inquiry 560.

Motherboard
Upgrades XT to AT

SS Laboratories has
developed a mother-
board that replaces the one

in the IBM PC XT and up-
grades that machine’s
memory. clock speed, and
other functions to levels
comparable to those of the
PC AT. The XT-286. priced at
$995, has a 16-bit 80286
processor, 512K bytes of

memory (expandable to 4
megabytes with a card), 64K
bytes of ROM, seven-
channel direct memory ac-
cess, and a real-time clock.
The board also has a
speaker.

Standard clock speed of
the XT-286 is switch-
selectable up to 8 MHz. The
motherboard can be used
with IBM PC-compatible
peripherals and add-ons; it
has three 8-bit slots and
three 16-bit slots.

The XT-286 comes with a
limited one-year warranty.
For more information, con-
tact CSS Laboratories Inc.,
2134 South Ritchey St.,
Santa Ana, CA 92705, (714)
540-4141.

Inquiry 561.

Utility Captures
Screen Data for Use
As Input

Y our Move!, a memory-
resident utility for IBM
PCs and true compatibles,
lets you take data directly
from the screen for use as
keyboard input. You can
designate areas on the
screen in which data is to
be captured and kept in a
RAM buffer or stored on
disk for later. After invoking
Your Move!, you can run
your applications software;
hitting a function key allows
the captured data to be
used as input in that pro-
gram. A macro facility lets
you store a sequence of
Your Move! commands and
execute them with one key-
stroke.

The utility carries a price
tag of $59.95. For more in-
formation, contact Goldata
Computer Services Inc. 2
Bryn Mawr Ave, Bryn Mawr,
PA 19010, (800) 432-3267; in
Pennsylvania, (215) 525-1036.
Inquiry 562.

(continued on page 384)
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Inquiry 127 for End-Users.
Inquiry 128 for DEALERS ONLY. —
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16 COLORS, 320x200

he Plain Facts:

SYMPHON Y HIGH RESOLUTION

The Edge

The
EVEREX EDGE

Runs an 1BM or Compatlble Color Momtor

Runs Lotus 1-2-3™ and Symphony™ in high resolution monochrome graphlcs

*aludes one serial port and clpck/calendar.
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Excellence is the standard at Everex—it's in our name, our Deler Hotline: (800) 821-0806 In CA (800) 821-0807
products, in everything we do. When you look for the best for Everex rar East, Ltdl.. Sgn?u lf;dnl'g TL>§ 36|81t31 %&?é« EVEREXG
’ s verex International. . esex englan .
your computer—you'll find Everex products. Feeder Paris, France TLX: 4413241 FEEDER
isit your local Everex deal n k Automated Office Systems Hout Bay. South Africa 2721-70-8091
Visi oL ,OC 3 erex dealer tOday and ask to see Everex Servex. 1027 Speers Road. Oakville. Ontario Canada L6L-2X5y 416-842-6093
products in action. For the name of your nearest Everex Pride Computers, 102-8167 Main Street. Vancouver,
dealer, please call (415) 498-1111. TELEX: 5101000590 EVEREX Brifish Columbia. V5X 3L2, 604-321-5690
FAX: 415-651-0728
Regrstered Trademarks: Paradise Modular Graphics Card —Paradise Syslems, Inc.: Mefcules Graphics —_
Card —Hercules Computer Technology; Lotis 1-2-3~Lotus Developmeni Corporatton; PC Painl —Mouse EVE R
Systems Corporation; Tecmar Graphics Master —Tecmat Inc ; Persyst Bob —Persyst Produch Ultra Pak - EVER for Exce]/ence
Tsena Lab.: The Ldge — Everex SystemsInc.; IBM, PC Tutorial national Bu. LE Cor fon:

Flight.Simulator—Microsofl Corporation. 48431 Milmont-Drive, Fremont, CA 94539 (415) 498-1111




A'S K BYTE

Conducted by Steve Ciarcia

MIRACULOUS MEMORY
Dear Steve,

While looking for memory to expand my
TI-58 to 128K bytes, | came across a new
type of chip called an EERPPROM. Can
you explain to me how this memory
device works?

PAUL JOHNSON
Knoxville, TN

The EERPPROM, which stands for elec-
trically erasable retrievable past pro-
grammable read-only memory, is the
newest development in memory. Not
only can you write and erase the mem-
ory, you can also recover data that was
erased up to one year before. This is ac-
complished by an internal comparator
circuit that compares the stored charged
level with an ideal logic 1 or 0, and by
determining whether it is higher or lower,
is able to find its previous logic state.
—Steve

RETURN OF ONE JEDI
Dear Steve,

I had feared you were killed along with
the rest of the COUNCIL when ALDERAN
was destroyed. It is good to learn that
most of the GUARDIANS of the OLD
REPUBLIC have evaded the EMPIRE'S
grasp and are continuing to educate the
REBELS in the use of high technology for
the good of all.

You have referred to LASERS in many
of your past articles. Unfortunately, dur-
ing my last duel my Model 91Q LIGHT
SABER was slightly damaged. As you
probably suspect, a LIGHT SABER's beam
can create havoc if not restricted. Help me,
Steve, you are my only hope. May The
Force Be With You.

LUKE S.
A Galaxy Relatively Near

This was a common occurrence in 91Q
LIGHT SABERS manufactured before the
CLONE WARS. First a little background.
The MICROSONIC TRANSDUCERS used
in this model set up a standing wave at
an adjustable distance from the LASER'S
APERTURE. This causes the beam to be
reflected back upon itself, restricting its
length.
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Due to the unbalanced nature of the
DILITHIUM CRYSTALS used in the power
source, the maximum differential input
limits of the standing-wave exciters can
be exceeded during high-use conditions
like battle. Replacement of the TRANS-
DUCERS is mandatory unless peace is
imminent. I also recommend that TRAN-
SORBS (use TD50s) be Xeiallarced across
the TRANSDUCERS to prevent recurrent
failure.—Steve

OCCUPANCY DETECTION
Dear Steve,

I am a computer hacker interested in
home-control systems. The problem | am
having deals with developing a system for
controlling lighting and heating based on
room occupancy. | have tried many ap-
proaches, but all seem limited. Motion
detectors can't see me in my favorite
wingback chair. Infrared and heat detec-
tors cannot pick up my wife, who has a
slightly lower than normal body tempera-
ture. Acoustic sensors fail in my study,
where I commonly relax by listening to
music while wearing headphones (in order
to avoid disturbing other household

- members),

The radio-transmitter pendant or amulet
idea requires frequent battery changes,

and they are still too big to wear as every-

day casual attire. Have you come up

against this? [s there any way to solve the

problem without having to resort to multi-
ple approaches?

CHARLES RENKIN

Enrico, AZ

The main factor in the design of an
occupancy-detection system is that it
detect a physical phenomenon that is dis-
crete enough to avoid false triggering yet
require no special attention on the part
of the person(s) in the room. Developers
at Brookhaven Labs have come up with
a unique way of tagging people and ob-
jects that satisfies both criteria. They
employ radioactivity.

The system is quite simple. Persons,
pets, or other objects you wish to have
monitored are exposed to high but non-
lethal doses of radiation from a radioac-
tive source. Scintillation counters
mounted in the various rooms detect the
radioactive objects anytime they are in
proximity.

The system's sensitivity can be im-
proved by applying a few coats of lead-
based paint to ceiling and walls, so as to
shield various rooms from each other.
The scintillation counters can be pur-

(continued)
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Clipper gives dBASE I ‘users more time to do more. Or less.

Clipper™ allows you
o run all dBASE HII™
programs 2 to 20 times
fasterthan they do
with the standard
dBASE inferpreter.

That frees up extra
time you're wasting if
you're running dBASE (1|
programs without
Clipper.

Extra time to think.
To create. To produce.
To use as you choose.

You see, Clipper is
the first true compiler
for dBASE 1. Clipper
eliminates the time-
consuming translation
which the dBASE inter-
preter performs line
after line whenever a
program issun.

With Clipper, once
you've debugged your
source code, it's com:
piled into more effi-
cient machine code.

And-Clippercom:
piles all your dBASE 1}
programs. The ones
you have today. The
ones you'llhave
tomorrow. But don't
wait until tomorfgw
to order Clippeft

Today, Clipper has
alfeady been pur=
chased to speed up
dBASE run time at 3M
and Touche Ross. At
Exxon and NASA. In

5995 S. Sepulveda Blvd., Culver City, CA 90230 (800

the Harvard Physics You'll spend less

Department. For the #fime rynning dBASE Il

State of-Arizona and more time running

and TRW. the rest of your life
And that's just a tew

«0f the installations
worldwide. From
Greece to Venezuela
to Canada to Europe.

So stop wasting time.
Call.ourtollfree 800
nymber and get Clipper.

Nantucket.

|fquiry 238 for End-Users. Inqiiigr 234 4for DEALERS ONLY.

i

251-8438 In California (213)390-7923




Inquiry 202

3.5" DISK
COMPATIBILITY
FOR YOUR PC

ki

MANZANA'S 3.5" ADD-ON
DISK DRIVE FOR THE IBM PC
(AND MANY COMPATIBLES)

COMPATIBILITY with the
new generation of lap-top
computers using 3.5” disk |
drives.

CONVENIENCE of rugged
3.5” disk media.
CAPACITY of 730K addi-
tional storage for your PC.
DIRECT ACCESS on your
PC to files generated on
DG/One, TI Pro-Lite,GRiD
Case,HP 110&150,Toshiba
T-1100, and Atari 520ST |
via our flexible, powerful
software device driver.

Built-in

voltage spike protection

FCC-approved

UL-listed plug-in AC transformer

Limited 6-month factory warranty
MDP3 3.5" drive with an MAP3-PC
accessory package forms a complete
add-on package for the IBM PC or
XT. Absolutely no tools needed for
installation. Runs off standard I1BM
floppy controller.

Accessory packages for IBM AT,
PC-compatibles & AT-compatibles
available soon. Also coming: dual
external drive, internal 3.5” Kit.

For more information, contact your |
dealer or call direct.

> |
MANZANA"

935 Camino del Sur
Isla Vista, CA 93117
(805) 968-1387
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chased as cold war surplus items. A door-
way dosing unit for family and friends can
be made from a lead-coated coffee can
with a solenoid for opening the lid. The
trigger for the solenoid can be run in
parallel with your doorbell. A separate
unit for each door is recommended for
maximum efficiency.

Adding a computer to the system and
using isotopes with differing specific
levels of radiation would let you detect
individual family members or pets as
they move about the house.

The radioactive source can be obtained
by contacting any mail-order scientific
supply store, but some of the materials,
especially the raqium compounds, are ex-
pensive. An equally viable but more
economical sourceis our interstate high-
way system, where you can follow trucks
marked RADIOACTIVE WASTE and col-
lect chunks of the material that fall or
drip off.—Steve

A TRUE HOME COMPUTER
Dear Steve,

I picked up a Cray-IS at a tag sale. It
looked like it was in pretty good shape,
but when I got it home and plugged it in,
it didn't work. I think there must be a loose
wire or something. This model was ap-
parently an early prototype because there
are almost no printed-circuit boards in it,
just point-to-point wiring and a lot’ of
funny-looking cubes with connectors on
them. I have looked through all the back
issues of BYTE and can't find anything on
the Cray. Please send me any information
you have as soon as possible. My wife says
it is taking up too much space in the liv-
ing room and has threatened to use it as
a bench around the tree outside.

Ray C.
Boston, MA

One of the reasons it has become dif-
ficult to obtain information on the Cray-1S
is that, like the VIC-20 and the Atari 400,
it has been made obsolete by improved
versions. For this reason, you won’t see
much software or many peripherals for it.

Many large corporations make infor-
mation available to the general public
and the KGB through a filing system
called Dempster Dumpmaster. In most
cases, those desiring information must
do the research themselves at t he facili-
ty, but 24-hour service is usually available
for those for whom acquiring such infor-
mation during normal business hours is
inconvenient. You should be able to find
a Dempster Dumpmaster file about the

Cray-1S behind Cray’s facilities in Min-
neapolis.—Steve

MXSFX. MODEM
Dear Seve,

I am usXng my modem .0 send .hXs
le.er o he Ask BYE bulle.Xn board. As
you can see, .here Xs a problem Xn my
modem Xn.erface. Do you have any Xdeas
on wha. seps | mXgh. .ake .0 debug .he
problem?

S.AN SMX.H
Harland, New BrunswXck, Canada

It looks like your modem is crossing the
"“i"s and dotting the "'t"s.—Steve

ARCTIC LIFE
Dear Steve,

I have computerized my igloo using
ideas from many of your articles (“Com-
puterize a Home.” “Computerize a Wood
Stove!" etc.) but have encountered several
insurmountable, even very difficult, prob-
lems. The big problem is the heat. [ added
a steam pipe to my igloo, extending from
the floor through the roof. This is a trick
| saw my cousin use when I visited him.
He lives in the Bronx (New York, of
course). Wheniit's too cold and you want
more heat, you bang on the pipe.

Using information and ideas from your
articles, | was easily able to rig a computer-
controlled pipe banger, but there’s still no
heat. I've tried everything I can think of,
but the system in my igloo doesn't func-
tion at all. Your assistance is greatly
appreciated.

VLADIMIR GROSSPIGGIAN
Nome, AK

Your best bet isto move in with your
cousin. And take the computerized pipe
banger with you—your cousin will love
it.—Steve

|Editor's note: The following letter is a historic docu-
ment. 1t was received by Steve in April 1975. 1
wonder what ever happened to these guys?|

A SHOESTRING OPERATION
Dear Steve,

My friend and [ are technicians for
Hewlett-Packard and Atari and are very in-
terested in designing a computer system.
Although we have designed some stuff
(blue boxes, etc.). we have never tackled
a project as ambitious as this. We decided
to use the 6502 processor because we got
one pretty cheaply and just can't afford

(continued)



Dac-Easy Accountmg
“Best Software Value”

InfoWorld
1985 “Product of the Year” Awards

Dac-Easy ‘Accounting Product of the Year”

70 000 and more every

day. That's how
many smart buyers have already
streamlined their accounting with
the fastest-selling, most highly
praised accounting package ever
introduced.

Dac-Easy offers seven full feature
accounting modules in a per-
fectly integrated package, with
instant access to:

* General Ledger

* Accounts * Purchase
Receivable Order

* Accounts Payable - Billing $4

* Forecasting

* Inventory

You can generate over 300 reports
from 80 different routines. And
best of all, Dac-Easy Accounting
can be used to manage either
service-or product-based
businesses.

Dac-Easy Accounting is non
copy-protected, and comes in a
handsome package with easy-to-
follow documentation.

Read what the experts have to
say. Compare Dac-Easy with
packages sold module by module
for thousands more. Then join
more than 70,000 people who
have said “Yes!” to Dac-Easy

Al Aeconnting /;.'.'

R Accountipg -

KL

ek Payroll.

ONLY

$49%

Dac-Easy Payroll was designed to solve all your person-
nel and payroll management problems, outperforming

December, 1985

& A

[Infoworld

1985
PRODUCT
OF THE

PCWorld )

“Dac-Easy has done something truly
remarkable”’
InfoWorld Editorial,

“Dac-Easy is a genuinely amazing deal”’
PC Magazine,

“I've never before in a review come right
out and told readers to buy a product,
but 'm doing it now. Dac-Easy is an
incredible value”
PC Week,
August 27, 1985

“This is an incredibly good value’
InfoWorld,
September 23, 1985
Call toll free or
return coupon below today

1-800-992-7779

Ask for operator #826

In Texas or
for more information call

214-458-0038

®@dac software, inc.
4801 Spring Valley Rd., Building 110-B
Dallas, TX 75244

lease rush me copies of Dac-Easy

Accounting at $69.95 per copy and
copies of Dac-Easy Payroll at $49.95 per copy. I've
enclosed $7.50 postage and handling. In Texas, add
6V8% sales tax ($4.28 for each Accounting, $3.06 for
each Payroll). U.S. prices only. Please indicate com-
puter brand

[OCheck [JMoney Order
OAMEX [OWSA  [JMASTERCARD

December 2, 1985 |

October 15,1985 |
“Editor’'s Choice” |

d systems costing thousands more. And it can either stand i
ACCOUI]tlI'lg . alone or integrate perfectly with Dac-Easy Accounting to Explres
form a comprehensive business management program. Account Number
30-day money back guarantee | Features include: 5
i «Built-in 1986 federal and state tax tables (all 50 states). ame
D_ac Software offer S an UnCOHdl *Automatic federal, state and city withholding Company Name
tional guarantee on Dac-Easy calculations.
. « FICA and user-defined deductions like union, insur- Street Address
Accounting (less postage and anceele. e
. : * Prints continuous form checks and W-2s. -
handlmg). There is a $10 restock- -Ugd to 99 dspartments, with earning and deduction City
g . g i codes per department. 8
ll'lg fee if the dlSk envelope 1S -Managa?d hirekdat&s raises, reviews, terminations, vaca- State Zip
tions sick time.
Opeﬂed. * Generates complete range of management reports. Phone
°Suppolll'ts htz)lgly and salaried empg:ry?m fl?m; different Signature
ti t ter-ti t
Minimum Hardware Requirements: ';?;-gu l;rcl] mic;?mﬂ'ceﬁ ?nlgrgl i
BM (PCjr, PC, XT or AT)! or other compatibles. (Also available CALL 1-800-992-7779 FOR
for Apncot and Victor 9000.) 128K memory, one DSDD disk All for onl?: $49.95...with the same money back & = s
dhgw 1%; %Col% PElrolter E{compr&sed mode, 80X24, CRT, guarantee IMMEDIATE RESPONSE
or later.
ITrademarks of Intemational Business Machines Coi *Hardware requirements — same as Dac-Easy Accounting, 9
2Trademark of Microsoft Corp. P except two I§SDD floppy disks required. . Msel‘ Iesr M # 8 26
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Here's Oy
Feather |

a good processor like a Z80 on our
salaries! What we had in mind was an
S-100 card with the 6502 and 16K bytes
of RAM, all on one card! Pretty neat idea,
| huh? We figure that no one will ever need
more than 16K bytes of memory—what
would you do with it? We thought that
wed include some sort of ROM monitor
function, too. Then you just add a serial
port for a standard video terminal and
maybe a Tarbell cassette interface.

!?,. ?wr? f? Do you have any suggestions for us?

N - B L # ?’-?»-f»s-r STEVE ]. AND STEVE W.

\\ 1 el "dz;.) 7???75 %ﬁ%zh dagnadd ?%m{ Applegate, CA

3 dddedd -'“‘x“ N
! o v Y

R = ;?’ 1 1f 4 .1}“{ Tj’]jjo}ﬁ )d}\ ”\y\ i \r\ \ = You guys are heading in the right direc-

= “@E:-"“ - 4 J fo] tion by wanting to include multiple func-

........... T tions on one card, but why not take the

idea "to the max,’ as you say in Califor-

nia. Why not put the processor, memory,

1/O and mass-storage interface all on one

board? I bet you could add some cir-

cuitry to use a TV set for video I/O. Make

14 it a color set while you're at it; the band-

HEI's REVOlutIOHaI'y Cordless Pen width will be limited, but you could limit

it to uppercase and just 40 characters per

OfferS Gre ater Rellab lllty line, and you could add a separate color-

graphics mode, too. I could see a single-

and the WEIght Of d F eather. board computer packaged in a neat lit-

: tle case with a high-efficiency switching

y - power supply and keyboard built in; the

When it comes to input devices, nothing’s ‘ (0w TV monitor could sit on top, with your
as hght as Feather. — cassette recorder right beside it.

g T, ™ g But whatever you do, please make sure

At half the weight of a light pen, Feather ; - # it has some sort of expansion capabilities.

reduces operator fatigue. And because it's AR e Why not bring out seven or eight expan-

cordless, operators can work faster, with less [ . @8 | » sion slots in the rear with the address

Bt ahion. LA 3 lines already decoded? And 16K bytes

e | of RAM may seem like a lot. but even-

Using an infra-red communications link; 1§ Bl tually even 64K bytes won't be enough.

& é | And though they are expensive now, I'd
i | be willing to wager that people will want
to add floppy disks for true random-

powered by commonly available batteries,
Feather utilizes leading-edge technolo

Being fu]ly plug companble it can rep ce - ' ¥ access storage. (I was just suggesting to
almost any existing light pen, ' S e I AlShugart last week that he should make
Feather is easy to use, and easy to maintain. | Z?i’:f,fhc’j'r’ﬁe’:g;ehigmp act than ghgse
By ehmmatmg the cord, we’ve eliminated the | And don't forget software. ROM moni-
ma]or reason for fallures | tors may be okay for us hackers, but if
you are going to get more people in-
Feather has the same uahty and rehabﬂlty terested in this machine of yours, you will
found in the over 50,000 light pens already have to supply them with a higher-level
desi fned and manufactured by Light Sensmg ‘ language like BASIC.

Products Divison of HE], inc. : If you guys play your cards right, you
could turn your little computer into a true
home "appliance.” But if you ever hope
to sell more than a few hundred, you will

‘ have to make it real easy to use. And do

Call now to order. . . $195 each. | it now, before the Japanese decide to do
- - it. In the near future, a home computer
1-800-328'8322 eXt- 638 should be as American as mom’s apple

pie.

(continued)



BY U.S. ROBOTICS

should
be this
good

The most dependable
2400-bps modem

on the market...
USRobotics’ Courier 2400

our personal computer or terminal be-
comes a data communications power-
house with USRobotics’ Courier 2400
modem.

Whatever your application—file transfer, elec-
ronic mail, mainframe access, electronic bulletin
oards, public databases—Courier 2400 gets it
one. Error-free, simply and FAST—up to 240
haracters a second.

If you don’t think you need that kind of speed,
nink again. Compared with a 1200-bps modem,
e Courier 2400 can slash your datacom phone
ills while it boosts your productivity.

Most public databases and bulletin board sys-
ems now offer 2400-bps service. In fact, more
nan a thousand bulletin board operators have
hosen our Courier 2400—a demanding applica-
on that has proven the Courier's reliability and
fficiency.

(R TESRE
= & @ (@

I 1 b FEEERNHEN

300 1200 200

L34BATTR
ONTEL ‘82

o

...........

Lawrence and Lee, playwrights (*Inherit the Wind." “Auntie Mame,’
“First Monday in October,” and many other Broadway hits, motion
pictures and teleplays) and educators (professors of Advanced
Playwriting at UCLA and USC).

“'Our Courier 2400 modems give us instant access to each other's
minds across town or across the country. Collaborating on play
scripts, exchanging and polishing our words at such dynamic
speed is a powerful aid to the creative process. There's never an error;
sending or receiving data. And they're as easy as theyre fast. As
its name implies, the Courier 2400 modem is a swift and depend-
able messenger. Bravo, Courier!”

(FRohotics

The Intelligent Choice in Data Communications

8100 McCormick Blvd.  Skokie, lllinois 60076
phone toll free: 1(800)DIAL USR

Why Courier 2400? In a word—quality. Less than one percent of all Courier
2400s have come back to us for warranty service. We challenge the industry to
match this record. The auto-dial, auto-answer Courier includes all the features
you'd expect in a flrst class modem, and then some—
like “help screens’ and a printed operations summary
on the back panel. You can find a modem for more
money, but you can't find more modem for your money
than Courier 2400.

-----------
To learn more, send forour 1
FREE booklet,*24 Questions 1
and Answers on 2400-BPS 1
Modems’’ I

Please send my FREE
copy of **24 Questions
and Answers on
2400-BPS Modems'’

AMErica’s business g v
communicates on 3 *>>"*=*
USRoboticS  covesn
Modems E

STATE ZIP.

PERSONAL USE D BUSINESS USE D




Inquiry 118

Attention all FX80, FX100, JX, & RX owners:

You already own half of

Now for $79.95 you can
own the rest. You see,
today's new dot matrix
printers offer a lot more.

Like an NLQ mode that
makes their letters print
almost as sharp as a daisy
wheel. And font switching
at the touch of a button —

in over 160 styles. But now,
a Dots-Perfect upgrade kit
can make your printer work
like the new models in
minutes. At a fraction of
their cost.

Call now and use your Visa
or Master Card. Don't replace
your printer, upgrade it!

1-800-368-7737
In California: 1-800-831-9772

Sample of
letter with
Dots-Perfect

(Dots-Perfect)

Sample of
letter without g
Dots-Perfect

é#Dresselhaus
837 E. Alosta Ave., Glendora, CA 91740 Tel: (818) 914-5831 :
An upgrade kit for EPSON FX, JX and RX printers &'

! EPSON is a trademark of
EPSON America, Inc.

Drop
this battery
powered
printer into
your briefcase

batteries.

PORTABLE PRINTER |

next to your portable computer and you have an office on the road. It's just
111/4"x41/2"x1 3/4" and less than 2.5 pounds. The thermal print mechanism
means quiet, reliable, 40 character per second printing for two hours on

On-The-Go has full-sized performance: normal sized, enlarged double width,
and condensed characters - uses standard 8 1/2" width thermal paper - 5x7
character matrix with true lowercase descenders - shadow printing - under-
lining Epson MX-80 graphics - industry standard parallel interface.
On-The-Go comes complete with 4 "C" batteries, 90 day limited warranty.

v 149.95 |

 PARTNER FOR |
YOUR PORTABLE
COMPUTER

add 6% sales tax.

CALIFORNIA TOLL FREE

DEALER INQUIRIES INVITED - Please give Visa or Mastercard number and expira-
- tion date. Or if you prefer, mail certified check or chargecard authorization
for fullamount. Include 4% for UPS shipping and insurance. Californiaresidents }

805 482-9699 800 LAP-TOPP

Laptopp Systems - Dept. 80 515 Calle San Pablo, Camarillo, CA 93010

2. APTOPP

THE PERFECT ||

ASK BYTE

Good luck with your project. Let me
know how it turns out.—Steve

|Editor's note: The truth is stranger than fiction
it is said, and this last letter for the April column
is one actually received by Steve Ciarcia.|

EXOCHRONIC INSTABILITY
Dear Steve,

| read with interest your response to
Sean F McCartney in the September 1985
Ask BYTE in which you suggest an en-
dochronic transmission line to solve time-
delay problems in Mr. McCartney’s star-
ship. You cited the Good Doctor’s seminal
work with thiotimoline but curiously failed
to mention the fact that many semicon-
ducting materials in common use today
exhibit temporal instability. Anyone who
has tried to debug a VLSI chip will have
many tales of signals that arrive at point
B before having left point A. The trouble
with temporal instability is that it's, ah,
unstable. This is especially true of en-
dochronic instability. Frequently, the signal
that arrives at B isn't the same shape as
the one that left (will have left!) A. Once
we understand endochronic instability,
we'll be on the way to such goodies as
sensors that detect events that havent
happened and laser cannons that shoot
intruders who aren't there.

What we need is a beginning point for
our research. 1 suggest exochronic in-
stability as that beginning point. Ex-
ochronic instability is often far more stable
than endochronic instability. It's relative-
ly easy to build circuits in which a signal
leaves A and is never seen again. This can
be done with ordinary conductors, as well
as with semiconductors, and at scales far
larger than VLSI. Can you explain why this

| important topic is not already a national

priority?
BoB BROWN H
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Inquiry 184

IN ASK BYTE., Steve Ciarcia answers questions on
any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
your inquiry to
Ask BYTE
do Steve Ciarcia
POB 582
Glastonbury. CT 06033
Due to the high volume of inquiries. personal replies
cannot be given. All letters and photographs 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 Larry Bregoli, Bill Curlew,
Jeannette Dojan, Jon Elson, Roger James. Frank
Kuechmann, Edward Nisley, Dick Sawyer, Andy

Siska, and Robert Stek.




1495 PCIAT?

Is This a Joke?
AxHoax?
A x Trick?
A xPut-On?
A xSpoof?
A x Flimflam?

No, it's an AxStar™! And, unlike most of its would be competitors, it’s none of the
above. What it is will astonish you! At $1495* AxStar is by far the lowest priced PC/IAT
compatible on the market. But, it's not just another clone, it’s better!

AxStar™ runs 30% faster than most AT’s, has twice the memory and eight available
expansion slots; theirs has only seven. Plus, AxStar is so “‘compatible” it’s
backed by an exclusive money back guarantee. Better yet, AxStar is the
only “network ready” AT you can buy...at any price.

But that’s not all. AxStar™ is also the only PC/AT compatible made in America by an
American Stock Exchange manufacturer. And that’s real peace of mind when you
consider the unknown origin and quality of many of the cheap, import imitations.

AxStar™ It’s about time! And...it’s from Wells American.

@Wells American ...

3243 Sunset Boulevard ¢ West Columbia, South Carolina 29169 ¢ (803) 796-7800 TWX 510-601-2645

*Second unit price. Call us for first unit pricing and guarantee details. You'll be amazed!



Call for latest prices.

FREE SHIPPING

in the Continental United States via UPS Ground.

NO SURCHARGE FOR - OR ==

Seagate HD > Western Digiial Controller

20 MEG Hard Disk System for PC” 20 and 30 MEG High Speed

~ Internal $449 | 40 MS Access Time
" Externdl $599 : Hard Drives for AT™

Uses Linear
Voice Coil
Activator.

- | Heads park automatically
For Xebec 1220 Combined Floppy/Hard Disk Controller add $75. | at power down.

Includes Seagate Hard Disk, Western Digital Controller, Cables, i

Manual, Software, and Mounting Hardware. III 20 MEG s 519
Boots From Hard Disk 65 MS Access Time One Year Warranty * 30 MEG s 699

Our Hard Disk Systems are compatible with the latest versions of the following Computers: IBM PC,
IBM XT, AT&T 6300, Compaq Deskpro, Tandy 1000, Tandy 1200, PC's Limited Turbo PC, Zenith 150,
Zenith 151, Leading Edge PC (Both Models), Sperry PC, Wyse PC, Televideo PC, Faraday Mother Boards,
Corona PC, Eagle PC, ITT PC, and most other Compatibles.

PLEASE SPECIFY YOUR COMPUTER TYPE WHEN ORDERING.

Includes Seagate Full Height Hard Disk,
Cable, and Mounting Rails.

Boots from Hard Disk. One Year Warranty. ©

e
(== ”

6 4 K R A M L 300/1200 Baud Huyes Compatible Modem
i Fits in Short Slot
cllOPPllls . i
se' 0' 9 d‘bs' 200 or 150 Nanoseconds pere i -

256KRAM $29 Set of 9 chips H

150 Nnumans

PC’S LIMITED Six Funchon Curd |

¢ Upgradable to 384K
¢ Clock/Calendar

¢ Includes Software

¢ Parallel Port

¢ Serial Port

¢ Game Port

Two Year Warranty - WIOK $99 WI384K $129 $ I 99 w/0K Piggy Bak Board $59 w/0K

* Supports 64 or 256K Rams
¢ Parallel Port
| ¢ Serial Port (2nd Serial Optional)

PC’s Limited PC-576 RAM Board W/OK ‘» e

| XT POWER 135W

: Directly replaces power supply in PC."
" Fully XT" compatible. One Year Warranty - O

¢ Expandable to 576K
* Supports 64K or 256K RAMS
¢ Fits in Short Slot

$69 *
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" PRICES AND MACHINES THAT

OUTRUN THE COMPETITION.

(2 PC'S LIMITED "%

High Performance
Competitive Price

One year warranty. *

Includes: System Unit, 640K on Mother Board,
360K Floppy Drive, ATKeyboard, 135W Power Supply.

Runs all Major Softwure writien for the IBM PC’ and PC/XT", 40% faster, without medifications.
(Processor} 16-bit 8088-2, 4.77 or 6,66 MHZ Clock Speed. (Expansion Slots) :8; 7 loble in obo:

GW Basic $95 + IBM DOS 3.1 $85 + 8087-2 $149

PC’s Limited Minil/0

$99

¢ Serial Port

¢ Parallel Port

¢ Clock

¢ Software

¢ Fits In Short Slot

PC'S LIMITED PC’S LIMITED

MONO-1 MONITOR RGB-1 MONITOR
$459

i

$169

B

Also available for AT~
in Gray Color.

TEAC

55-B, Half-Height, DS/DD

* 12-inch screen

* Amber

+ Compatible with monochrome
orcolorgraphicscards

« .31MM dotpitch

+ RGB laput

* i2-Inchscreen

* 690x240resolutloo
* 16 colors

Tetms: Due to our low prices and assurance
thatall merchandise is new, unused product,all
sales are final. Call technical support for return
authorization number on all warranty repairs.
Any unauthorized return subject 10 2 10%
restacking fee. Prepaid checks, money orders,
VISA, MasterCard, American Express, or ap-
proved company purchase orders are accepted.
Prices reflect 3% cash, VISA. and MasterCard
discount. American Express not subject to
discount.

Some quantities o1y be limited. PC's Limited
reserves the rightto substitute equivalent
items. All prices are subject to change without
notice.

Floppy Disk Drive

PC’S LIMITED

SALES CALLS OUTSIDE TEXAS, 1-800-426-5150
1611 Headway Circle, Building 3, Austin, Texas 78754

C’S LIMITED AT

High Performance Competitive Price

i;‘" “Editor’s Choice”
—Feb. 25, 1986

Includes: 80286-based System Unit, 1024K on

Mother Board, 1.2 Meg Floppy Drive, Combined Floppy
and Hard Disk Controller Card, AT Keyboard, 192W
Power Supply, 2 Serials and 1 Parallel Port, and
Clock/Calendar with Battery Backup.

One Year Warranty. ™

8MHZ Option included
at no extra charge.

Runsall Major Software written for the IBM PC™, PC XT™, and PC AT™, (Processor) Intel 80286 rvnning ot 6MNZ.
(Expansion Slots) :8. SameBus Configuration as IBM PC AT™.

i GW Basic $95 « IBMDOS 3.1 $85 « 80287 $195

PC’s Limited Monochrome Graphics
Fully Hercules Compatible

¢ Text Mode 80 X 25
* Graphics Mode 720 x 348 Pixels
¢ One Parallel Printer Port

$159

PC’s Limited Universal
~— Video Adapter

| $259

:,S“
* Replaces numerous cards, including IBM,
Hercules, Plantronics.
¢ Provides 132 column text—color or mono
¢ Supports all parallel printers and plotters
¢ Emulates color software on monochrome
monitor in 16 shades

k3

MITSUBISHI

ELECTRAONICS
Half-Height, DS/DD

PANASONIC

Half-Height, DS/DD

Panasonic, TEAC, Mitsubishi, Intel, IBM,
Hercules, Plantronics, Xebee, Scagate, Western
Digital, AT&T, Compaq, Tandy, Leading Edge.
Sperry, Wyse, Televideo, Facaday, Corona,
Eagle, ITT, and Zenith arc registered trade-
marks of their respective companies. IBM PC,
IBM XT, IBM AT, are trodemarks of IBM Cor
poration. LeadingEdge PC, Sperry PC, Wyse PC,
Compaq Deskpro, Zenith 150, Zenith 151,
Televideo PC, Corona PC. Eagle PC, AT&T
6300, Tandy 1000 and Tandy 1200 are trade-
marks of their respective companies.

Sales Calls from anywhere in country, (512) 339-6962
Technical SupportCalls, (512) 339-6963 Customer Service Calls, (512) 339-6964
Telex No 9103808386 PCLTD FAX(512) 339-6721

==

Ad Number 404/86 a

We are an independent sales organization.

g

*Limited Warranty

Inquiry 256
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Inquiry 137

UNIX"

Multi-Link"

TheB oss

BOAR D"

High Performance

MULTI-USER
UPGRADE KIT

for

PC DOS Programs

* iEM'PC, XT,
AT Compatible

¢ Up to 16 Megabytes of
RAM

e Unlimited Users

e Supports Most Popular
Terminals

Gabe Tech.z

P.O. Box 41223
Brecksville, Ohio 44141-0223
(216) 237-4900

Excellent VAR/ISO Programs

Full Line of Support Products
Terminals, Cables,
Memory Boards,
Serial Port Boards,
and Multi-user Application Programs.

18M PC® 3 Pc DOS® are trademarks of 1BM Corp
Multi-Link® 15 a trademark of The Software Link. (nc.
UNIX™ s a trademark of AT 8 T. Bell Labs
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CLUBS AND
N-EW-SLETTERS

Curl-DE-SAc BBS, 377 University Ave.,
Westwood, MA 01746, Attn: Pete White.
24-hour, 7-day BBS running TBBS software
at 300 or 1200 bps at (617) 429-1784. MS-
DOS oriented.

AMIGA Users Group, Tony Preston, Com-
puter Sciences Corp., 304 West 38th St.,
Moorestown, NJ 08057. Send SASE. $12
annual dues includes newsletter.

THE QUARTERLY ByTE, Production Editor,
430 North Michigan Ave. Chicago. IL
60611-4088, (312) 329-8520. $30 for four
annual issues. Data exchange for realtors
on real-estate-related software and more.

KAYPRO USERS" ASSOCIATION, Mr. M.
Lawrence, 69 Pound Lane, Upper Beeding,
West Sussex, England. Users group for
Kaypro owners.

POLYFORTH UseRr's GrRoup, FORTH Inc.,
2309 Pacific Coast Highway, Hermosa
Beach, CA 90254, (213) 372-8493. Two na-
tional meetings; regional meetings sched-
uled. Users share many applications.

THE BLUE MOUNTAINS HOMEBREW COM-
PUTER CLUB, Eric Lindsay, 6 Hillcrest Ave.,
Faulconbridge. New South Wales 2776,
Australia; telephone: (047) 512258. For
computer enthusiasts and homebrewers.

TANDY BUSINESS USErRs Group, 1701
Carmen Dr., Elk Grove Village, 1L 60007,
(312) 956-7000. Monthly newsletter and
meetings, $35 annual dues. Nonmember
newsletter subscription: $15 annually.

SMUG ofF MONTREAL, 443 Blvd. Roche,
Vaudreuil, Quebec ]7V 2N4, Canada, (514)
455-4705. Spectravideo and MSX users
group. Monthly meetings and newsletter;
bilingual. Fees vary.

THE PENINSULA APPLE USERS GRoOUP, 1092
Hewitt Dr., San Carlos, CA 94070, (415)
591-9124. Monthly meetings and news-
letter, $10 annual subscription.

NATIONAL MACFORTH USERS’ GROUP,
3081 Westville Station, New Haven, CT
06515. Bimonthly newsletter, public-
domain programs, $25 annual dues.

PHILADELPHIA AREA CPA COMPUTER
USER'S GROUP (CPA CUG), Mike Levinson,
1 Breyer Office Parke, Suite 200, Elkins
Park, PA 19117, (215) 248-0200. Accoun-
tants using computers wish information
exchange. Monthly newsletter and meet-
ings. Annual dues: $S15.

Macl, Ward Hammond, POB 17678,
Greenville, SC 29606. Monthly newsletter
and meetings, library, $25 annually.

ANTELOPE VALLEY CP/M User GROUP,
POB 1752, Lancaster, CA 93539. Monthly
meetings and public-domain library.

COMPRESS QUARTERLY, POB 102, Went-
worth, NH 03282. Seasonal newsletter
covering educational software issues.

HIGH SIERRA ATARI USER'S GROUP
(HISUG), POB 2152, Sparks, NV 89432.
Monthly newsletter and meetings.

THE 128 Society, David Haynes, 109
Blackbird Way #17, Lewisburg, WV 24901.
For Commodore 128 users. Plans for
newsletter, BBS, and other services.

THE NATIONAL XENIX USERS GROUP,
Martin Steiner, POB 34043, San Diego, CA
92103. Monthly newsletter planned.

THE MuLTiseT USERSs GRoup (MUGQ), Carl
Paquette, c/o Aldus 'Type Studio, 741 South
La Brea Ave, Suite 201, Los Angeles, CA
90036, (213) 934-1179. For users of type-
setting equipment linking up with PCs.
Meetings require registration and fee. $125
annual dues includes three publications.

AKRON-CANTON PC Users Group, POB
334, 1570 Wooster Ave, Akron, OH
44320, (216) 745-5981. Public-domain soft-
ware library, monthly meetings and
newsletter. $12 annual dues includes file,
catalogue. and library disks. m

CLUBS AND NEWSLETTERS is an
acknowledgment of new clubs and newsletters
received at BYTE. Please allow at least four
months for your club’s mention to appear. Send
information to BYTE, Clubs and Newsletters,
POB 372, Hancock. NH 03449
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The future. .. a little sooner thar y

The Panasonic Exec. Partner. What makes it an execu-
tive? The 7.16 MHz 8086-2 microprocessor for high-speed
processing. So you can do more in less time.

What makes it your partner? Like all ambitious achievers
the Panasonic Exec. Partner gets along with others. Namely,
IBM hardware and software.

You'll also accomplish more with the new high-resolution
plasma.display. It lasts four times longer, offers.clearer defini-
tion and is easier to read than an ordinary screen.

The Exec. Partner’s built-in dua!l mode printer will help

ACHIEVE THE POWER
AND SPEED OF TOMORROW'S
TECHNOLOGY. TODAY.

INTRODUCING

you make a good impression. From silent, draft-quality mode
to correspondence quality. g .
The 256K internal memory has built4in expandability to
640K. So the Exec. Partner will run the most sophisticated
data base management programs. And its expansion slot
allows you to fulfill the needs of specific applications like
telecommunications and Local Area Networks.

Tomorrow's technology Panas Oni c

for today’s executives. The :
new Panasonic Exec. Partner. [ndustrial Company

For the location of your ngarest dealer, call 1-800-P1C-8086.

IBM{s the registereditrademark Bftinternational Busingss Macthes. Inc




Even the best of persona| computers
can have a bad day. Blackouts happen.
Usually at the worst possible time. ‘
But power interruptions don’t need to
be business interruptions. And lost power
shouldn’t result in lost data. Not with the
POWERMAKER® Micro UPS from Topaz.
Designed specifically for hard disc and
critical-use business systems, Powermaker
Micro UPS ensures a continuous supply
of smooth sine wave power even during

TOPAZ
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a total blackout
And there’s more. Powermaker Micro

UPS also removes spikes and other

error-producing transients from incoming

power, protecting your PC’s sensitive

circuitry.

So, if your PC needs a little help once
in a while, give it Powermaker Micro UPS
protection. For nothing down. Call us
today at (619) 279-0831, or contact your
local Square D distributor.

~ Inquiry 348 for End-Users.
Inquiry 349 for DEALERS ONLY.

SQUARE [} COMPANY



B-O-OK REVIEWS

| customer support with
technicians, engineers, and

THE FFT: U O A A, '
FUNDAMENTALS /////,//'/////4///;/?{//5////4%;////;//// ;////;/// G

AND CONCEPTS

scientists. Ramirez does not

Robert W. Ramirez
Prentice-Hall
Englewood Cliffs, NJ:
178 pages, $28.95

DESIGNING DIGITAL
FILTERS

Charles S. Williams
Prentice-Hall

Englewood Cliffs, NJ: 1986
349 pages, $36.95

MACINTOSH REVEALED.
VOLUME TWO:
PROGRAMMING WITH
THE TOOLBOX

Stephen Chernicoff
Hayden Book Co.
Hasbrouck Heights, NJ: 1985
626 pages, $29.95

EXPLORING THE PICK
OPERATING SYSTEM
Jonathan E. Sisk and

777 7
7

Steve VanArsdale 77 / / //
Hayden Book Co. ' //4///,///}? e
Hasbrouck Heights, NJ: 1985 % 4///////2//////

/

J / '/// f s
s
%%// ' / _//;"/// /
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; /| belabor what is “theoreti-
cally interesting” but con-
| centrates on what is prac-
tically important.

¥t T J )
¥ Y G " .'VI

/7 ‘ ol / ”///‘4//, The book is divided into
I T ptily |/ 7704/ 474 three parts: a general intro-
iy 7 S : . : )
/ émgﬂ/’ii‘i ’a'i’j/"’/fll duction to Fourier analysis,

!m ) /Elj a specific discussion of the

/ A
//// e, ":,OW'%@

FFT and how to use it, and
a presentation of the
Sande-Tukey algorithm
(decimation in frequency)
and a BASIC program to im-
plement it.

The first part is closest in
style and content to the
usual books on the Fourier
transform. It presents a
(thankfully, nonrigorous)
/| derivation of the Fourier in-
+ tegral from the series, dis-
cusses interpretation of
polar and rectangular forms
of a transform, explains the
effects of scaling and shift-
ing in one domain on the
transformed spectra, and

SN

27

238 pages, $29.95

THE FFT: FUNDAMENTALS AND CONCEPTS
Reviewed by Thomas R. Clune

he fast Fourier transform (FFT) has become ubiquitous
in scientific and engineering instrumentation. As a
result, many more people have to work with it than have
to program FFT routines. Most books that cover the FFT
discuss its derivation and alternate ways of implementing
the algorithm. What we need is a discussion of the prac-
ticalities of working with FFT instrumentation. Robert W.
Ramirez's fine little book, The FFT: Fundamentals and Con-
cepts, is just such a volume.
Ramirez is an employee of Tektronix Inc. the oscillo-
scope company, and it shows. The book reads like it was
written by someone who has spent a lot of time in

ILLUSTRATED BY RICHARD A. GOLDBERG

introduces the notions of
even, odd, and mixed functions of time.

Although the treatment of these topics is as clear and
conceptually appealing as such material is likely to get,
| would not have been offended if the treatment had been
shortened by a factor of four. In truth, | would have been
perfectly content for the book to begin with the discrete
Fourier transform (DFT). Depending on your needs and
interests, you may want to just scan the first three chapters
and begin reading in earnest at chapter 4.

THE DFT

Part 2 begins by introducing the DFT and includes a sim-

ple. slow BASIC program to implement it. The main vir-

tue of the program Ramirez presents here is that it is clear.

Anyone with any hope of understanding a DFT should be
(continued)
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DISCOVER
THE LANGUAGE
orF ARTIFICIAL
INTELLIGENCE

PROLOG V

Interpreter for MS-DOS/PC-DOS

At last! A Prolog with enough muscle to
handle real-world applications for UNDER
$100! Discover why Japan has chosen Prolog as
the vehicle for their "Fifth Generation Machine”
project to design intelligent computers.

CHOOSE FROM TWO GREAT VERSIONS:
{(PROLOG V-Flus
$9995

0 More Than 100 Predefined
Predicates

0 Large Memory Model (to 640K)

O Floating Point Arithmetic

0 150-Page User's Manual and
Tutorial plus Advanced
Programming Documentation

0 Co-Resident Program Editor

o Calls to Co-Resident Programs

0 Text and Graphic Screen
Manipulation

PROLOG V
$6995

0 70 Predefined Predicates

0 Small Memory Model

O Integer Arithmetic

0 122-Page User's Manual
and Tutorial

STANDARD FEATURES ON BOTH:

0 Clocksin & Mellish-Standard
Edinburgh Syntax.

0 Extensive Interactive Debugging
Facilities

o0 Dynamic Memory Management
(garbage collection)

0 Custom-Designed Binder
and Slipcase

NO RISK OFFER
Examine the documen!all
at our risk for 30 days. If

not fully satisfied, return
with disk still sealed for

b

full refund.

UNBELIEVABLE UPGRADE POLICY
Tough decision? Buy PROLOG V and
upgrade to PROLOG V-Plus within 60
days for only the difference in price
plus a handling charge.

/4

THE CHOICE OF UNIVERSITIES HAL
Generous ]leiversity site licenses SO! I VMRE, "\K:.
and an excellent teaching tutorial and
reference guide have made PROLOG V g%%QEL{szeOé.LA U7z
the choice of universities nationwide. LA JOLLA, CA

Call for details. 92037

(619) 483-8513

hq?lﬂl == PHONE ORDERS: 1-800-621-0852 EXT 468 mm
||

O PAYMENT ENCIOSED $ PROLOG V-Plus $9995
h A residents add 6% sales tax U}}GRADE ONLY 40 w l
0O CHARGE MY 0O MasterCard O Visa  Return factory diskette and g
E $30 pius $10 Handling l

Card No. - Exp. Date
i SHIPPING:
[Q Signature $ 5.00US. a
i 7.50 Canada
E Mr./Mrs./Ms. - 10.00 S:SLTZZ l
(please print lull name) 20.00 Overseas Air
Address
ﬁ COD Orders Not Accepted %

15 day check clearance

-—--m--&m@

City/State/Zip
L 1 Ly

Inquiry 53 for End-Users.
Inquiry 54 for DEALERS ONLY.
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BOOK REVIEWS

~ able to figure it out from the eight lines of code that im-

plement the algorithm. The program also allows the author
to introduce the topic of data output formats for DFTs and
FFTs.

Since an FFT is just a DFT that executes quickly, Ramirez

' uses the DFT as the basic introduction to the FFT. In part

3, he returns to the FFT and provides a detailed look at
how it works, but he is wise not to bog down his discus-
sion of working with the FFT with unnecessary implemen-

| tation details.

One of the most appealing aspects of this book is that
it is peppered with photographs of oscilloscopic displays
of waveforms and their transforms in either real/imaginary
format, magnitude/continuous-phase format, or magni-
tude/phase modulo 27 format. The value of this approach
is that you begin to acquire experience in interpreting FFT
information. Given a series of waveform displays and trans-
form displays, you can begin forming expectations of what
the transform of a waveform should look like.

WHAT'S IMPORTANT

Once he has shown you how to read a transform, Ramirez
discusses the reality of even and odd harmonics by ex-
amining transforms of real square waves. The photographs
in figure 6-1 of the book make it very plain that easily over-
looked differences in DC offset can have very pronounced
effects on the appearance of the transform. This is impor-
tant to know if you're going to work with FFTs, and it's
just the kind of information you usually have to pick up
the hard way. Ramirez continues with a discussion of noise,
both that in the signal and that introduced by the conver-
sion instrumentation, and what you can do about it. He
then discusses leakage. While there is nothing revelatory
in his treatment of these topics, they are important and
should be covered. And in keeping with Ramirez's em-
phasis on what is important rather than what is interest-
ing, he is not above explicitly pointing out that the as-
sumed periodicity of the FFT refers to the sampling win-
dow, not the waveform.

ALIASING

The discussion of windowing and sampling leads natural-
ly into aliasing. Ramirez begins by stating the Nyquist
theorem, without proof (thank you). He then goes on to
show what oscilloscopic displays of the frequency-mag-
nitude transform look like as you approach the Nyquist
limit, and he suggests, reasonably enough, that you try
to use a sampling rate at least three times the frequency
of the fastest component of your data. Beyond the pic-
tures, there is little in this that exceeds a usual compe-
tent treatment of aliasing. However, Ramirez continues on
from here. He discusses what the frequency transform
looks like when you exceed the Nyquist limit and why. The
treatment is divided into two parts: what aliasing looks
like when you exceed the Nyquist limit by only a little, and

what happens with massive aliasing. This is important. If

(continued)
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Those who insist on C compiler performance
are very big on Mark Williams.

And the compiler is just part of our total C Progcamming System.

These and other powerful
utilities now éncluded in the C
Programming System:
* make: compiles only what's necessary
from multiple modules, a powerful pro-
gramming discipline
« diff: identifies differences between two files
* m4: macroprocessor expression editing

and substitution
* egrep: extended pattern search
* MicroEMACS: full screen editor with source

COMPILER FEATURES

* Runs under MS-DOS

* Full Kernighan & Ritchie C with recent
extensions including void and enum

* Register variables for fast, compact code

* Full UNIX™ compatibility and complete
libraries

* Large and small memory models

* MS-DOS linker compatibility

* 8087 Support

* One-step compiling

* English error messages

* ROMable code

* Linker, assembler, archiver

« Extensive third party library support

csd C SOURCE DEBUGGER

* Debugs at C source level without assembly
language

* Separate evaluation, source, program and
history windows

* Can execute any C expression

* Capabilities of a C interpreter, but runs in
real time

* Set trace points on any statement or variable

© 1985 Mark Williams Company
UNIX is a registered trademark of Bell Labs.

Inquiry 204

Mark Williams’ C compiler has earned a place
in some very big companies for some very good reasons:
it proves the benchmarks right with the speed, code
density, consistent performance and expert support
required in professional development environments.

But a total development tool shouldn’t stop with
compiling. Or go on and on with extras that add up and up.

Only Mark Williams' C Programming Systems
includes the csd C Source Debugger with true source
level debugging to speed your programming job.

And only Mark Williams new 3.0 version includes
utilities like “make” to make quick work of even the
largest projects.

From source code to final product, only one takes
you all the way: Mark Williams' C Programming System.
All for only $495. Ask about our 60-day money back

guarantee when you call
1-800-692-1700 to order today: Mark
Williams

You'll be big on the total C
Programming system from Company
Mark Williams, too. Chichgo, Hinor 80614

*In Illinois call 312-472-6659.
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C SUPER DISCOUNT WHOLESALER C
Al A
LIBTE )
L COMPUTERS, INC.| |
IBM XT 512K, FLOPPY _......... $1988  ZENITH 148 ... v e 31098
I1BM XT 512K. 20 MEG HO .. $2488  ZENITH 18 .. . ............. $1598
IBM AT 512K. FLOPPY ...... $3288  2ENITH w77 ...... ...........$1988
IBM AT 512k. FLOPPY. 20 MEG HO $3788  ZENITH 200 AT ... ............ $2888
512K (OK) MEMORY CARD ........ S 48 20 MEG SEAGATEHD ... ... 8488
384K (0K) XT MLTIFCT. CARD ..... $ 98 10 MEB TAPE BACKUP .......... $ 468
MONITORS PRINTERS
AMDEK COLOR 600 ........ $388  CITIZEN mspi0 ... .. $248
SONY 1BM HI RES COLOR ........ $488  EPSONFxss .. ... .. . $368
TAXAN 1BM HI RES COLOR ....... $395 OKIDATA 182 ... . .. . 8216
ZENITH AMBERTTL . .. ......... $159  IBM PRINTER CABLE (HI OUALITY) ..815
RF MODULATOR IBM OR APPLE .... $9.99  APPLE 2} or 2e CABLE ............. $15
COLOR GRAPHICS CARD RGB ... § 7B  OTHER PRICES ..... o e KT, CALL

INTRODUCING THE NEW SUPER SPC XT PORTABLE

FITS ANY IBM PC. XT or APPLE I}+ |E or {AT - CALL) COMPATIBLE MOTHER BOARDS

KIT INCLUDES: . 1y o comresie (M ) ASSEMBLED AND TESTED
3 DISK DRIVE SLOTS '+ HAROWARE RESET SPC XT 256K FLOPPY. MONO ..... $ 999
« KEvED PowEa Swircn © POWER ONINDICAIOR SPC XT 256K FLOPPY. 10 MEG HO  $1499
ATt T L SSICONTROL SPC XT 256K FLOPPY 10 MEG HD
NCLUDES 10 MEG TAPE BACK-UP . ... $1999
e 3 HIGHRES MONITOR
* 135 W SWITCHING POWER SUPPLY
* KEYBOARD
* ABS CASE ACCESSORIES MOUNTING

HAROWARE ASSEMBLY MANUAL

UP 10 6 EXPANSION SLOTS

o+ $695

NEW SHUHT COLOR &
MONOCHROME GRAPHICS CARD

COMPOSITE QUTPUT PORT - TTL OUTPUT PORT - MONOCHROME GRAPHICS TO COLOR
GRAPHICS - COLOR GRAPHICS TO MONOCHROME GRAPHICS - VLSI PROCESSOR - MANUAL
ANDSOFTWAREINCLUDED - . $168

SUPER SPC AT
TOTALLY IBM AT HARDWARE & SOFTWARE COMPATIBLE

MOTHER BOARD

o SUPER AT KEYBOARD ..... .. .$ B9
80286 MICROPROCESSOR © SUPER AT CASE ............,0.. $ B9
80287 COPROCESSOR (OPTIONAL} o SUPER AT 200 WATT
512K STANDARD MEMORY POWER SUPPLY . s1g
8 1/0 EXPANSION SLOTS « 250 MULTLFUNCTION
ONLY (0K) . T $999 CARD (OKI ... ....., U 77

SUPER COMPATIBLE PC/XT

TOTALLY |BM XT HARDWARE & SOFTWARE COMPATIBLE!
e 256K MOTHER BOARD (OK) ....... $149

SPECIAL THIS MONTH QNLY!
5150 KEYBOARD

o MONOCHROME GRAPHIC PRINTER HIGH QUALTTY:
CARD oo i .$ 88 $48.00
e MULTI{/0 CARD .... S 11} XT CASE
* PARALLEL PRINTER CARD ........ $28 FLIP TOP
® SERIAL CARD . - . § 35
o GAME PORT ADAPTER ........... 2 7
135 WATT XT POWER SUPPLY
o EPROM WRITER CARD ... .. .. 8109
$78.00
© SSSERIALCARD .ovnveeennnnns * APL. li+ COMPATIBLE MOTHER BOARD . ‘e
o APL llas COMPATBLE MOTHER BOARD ™ © APL Il» REPLACEMENT CASE ...... %
* APL i COMPATILE 0 COLUM CARD t L A Koo 12
« APL. lies REPLACEMENT KEYBOARD ........ 58 * [ARCAULIFUNCTIONANUMERICAL ™
o APL. llo REPLACEMENT CASE ............... 58 . :E:PI‘:DD‘E?:;EAM i L L gl e e
pow Sy aciuen L g Wi e
@ AP\, lls+ DETACHABLE KEYBOARD M i
* GRAPPLER COMPATIBLE PR NTER CAHO 3
e REXPAD » © PRINTER CABLES ' o

© 80 COLUMN CARD FOR i+ ...,
* DISK CONTROLLER CARD Il+ o
16K MEMORY/LANGUAGE CARD .
© JOYSTICK ll+ or lle ...,
« FANCY JOYSTICK Il or fle .....
© HALF HEIGHT DISK DRIVES

(it~ of lis}
© lic DRIVES

2e CASE & KEYBOARD
w/KEYPAD

2e EXTERNAL KEYB OARD

MAIL TO BTE Computers, Inc.

P.0. BOX30705C e PHOENIX. AZ 85046-0705 e PHONE (602) 867-8962
MASTER CHARGE. VISA. ARE WELCOME. $500 MINIMUM SHIPPING & HANDLING
NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS. ALL PRODUCTS SUBJECT TO AVAILABILITY
OR STOCK ON HAND. ALL PRICES ARE SUBJECT TD CHANGE WITHOUT NOTICE!

ALL SALES ARE CASH DISCOUNT PRICES! REFUNDS ARE CREDITED ONLY.
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you are going to analyze transformed data successfully.
you have to be able to recognize aliasing when you see
it—and you will see it. Ramirez's treatment of this topic
is by far the most useful | have seen.

After examining potential problems with FFTs, Ramirez
offers guidelines for improving FFT results. His discussion
includes signal averaging, subtracting DC bias, pointing
out that phase components are meaningful only where
frequency components exist, discussing phase delay, the
trade-off between time-domain resolution and frequency-
domain resolution in selecting sampling rates, and the
shape. roll-off, bandwidth, and effects on frequency-
domain magnitude of different windows. This last topic
is presented especially well and includes oscilloscopic dis-
plays of the results of using different windows on an almost
periodic waveform.,

SOME APPLICATIONS
Ramirez closes part 2 with a very brief look at FFT appli-
cations. Included are distortion analysis, signature analysis,

| transfer functions, convolution and deconvolution, and

correlation analysis. The author’s discussion of each is so
brief that it includes little more than a definition of terms.
I would have preferred to have this chapter expanded by
the factor of four that part | could have been pruned by.
Nonetheless, the discussion is useful in providing some
idea of what you can get out of Fourier analysis.

Part 3 of the book is devoted to a clear discussion of
the Sande-lukey algorithm. It includes a BASIC program
that implements the algorithm and lacks only input and
output routines to use. Though the book ends with a bib-
liography for further study., don't expect the referenced
books to be as clear and informative as this one.

The FFT: Fundamentals and Concepts was written for people
who work for a living. If you are about to acquire an FFT
instrument or have to bring new employees up to speed
oh working with FFT instrumentation, you will want to have
this book around.

DESIGNING DIGITAL FILTERS
Reviewed by Thomas R. Clune

esigning Digital Filters is an undergraduate textbook in

digital filtering. It assumes that the reader neither
knows what a filter is nor how to make one. Anyone who
believes that it is desirable not to make assumptions will
be cured of that view by reading this book.

The author begins by asking the question, "What is a
filter?" The answer: “In the most general terms, a filter is
a black box with a set of inputs and a set of outputs. The
box contains some form of processing that generates the
outputs from the inputs.’ In case anyone fails to recog-
nize that this definition can encompass anything from a
bowling alley to a notch filter, the author follows it with
an example showing that a cash register is a filter.

(continued)



Now the biggest name
in C compilers comes in a size
everybody can afford.
Lets C.
$75

Irroducing Mark Williams’ $75 C compiler. Want to explore C programming for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Lets C.

This is no little beginner’s model. Let’s C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang

' and thousands of professional programmers. The one that wins the
Mack Williaus et 6 benchmarks and the reviewers' praise:
® For the IBM-PC and ‘ p ’
MS-DOS “(This compiler) bas the most professional feel of any package we tested...”—BYTE
© Fast compact code plus “Of all the compilers reviewed, (it) would be my first choice for product
register variables development.” —David W. Smith, PC WORLD
® Full Kernighan & Ritchie C ‘ _
and extensions And now for more big news. Get our revolutionary csd C Source
® Full UNIX™ compatibility :
and complete libraries Debugger for just $75, too.
¢ Small memory model lljsgﬁt:)ulsﬂ c\“’,‘ép‘l’;‘o‘g ?ﬁecglylc;llg 7‘;‘22;';: You can breeze through
® Many powerful utilities -60U- B - In 2L " . :
including linker, . debu.ggmg.at the C source
assembler, archliver, cc ORDER NOW! 60-DAY MONEY BACK GUARANTEE! RS Biesloluiolefulliel 47
one-step compiling, egrep, :
pr, tail, we ’ [ Mark Williams Let’s C | assembler code.
® MicroEMACS full screen | Pleasesend me: | Affordable, powerful,
editor with source | copies of Lets Cand copiesofcsd (C Source Debugger) | debuggable. Mark Williams
® Supported doz(_fns of I at 875 each. (111, residentsadd 7% sales tax.) | . h .
third party libraries Ocheck [JMoneyOrder [ Visa, MasterCard or I Lets C isthe blg name C
® Upgradeable to C | American Express compiler at a price you can
Programming System for | |
large scale applications | Name | handle. Get your hands on
development | itnow
Let’s C Benchmark Done on | Address |
an IBM-PC/XT, no 8087. I
Program: Floating Point | city State Zip ’ Mark
from BYTE, August, 1983. Williams
Exec Time in Seconds I Card # Exp, Date | Com pany
Let's C 134.20
MSSS.O 327.45 | signarure I 1430 West Wrightwood
(T P S S S S —— | Chicago, Minois 60614  Inquiry 205

© 1985 Mark Williams UNIX is a trademark of Bell Labs.
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WINCHESTER,
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209/651-1203
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Early on in his exposition, Charles Williams presents a
noisy EKG as an example of data needing filtering, then
provides (without explanation) a simple weighted moving-
average filter to improve the output. He then notes, "For
reasons probably unknown to you. this filter attenuates
the muscle noise without greatly affecting the EKG signal”
In not much more space than that, he could have offered
some insight into what is going on. But the full thrust of
this book is to place mathematical rigor above insight.

In keeping with this theoretical emphasis, Williams
derives the Nyquist limit before getting out of the first
chapter. He then notes that, for any signal that is repre-
sented as the weighted sum of sines and cosines, ex-
ceeding the Nyquist limit will result in aliasing. This kind
of exposition bothers me for several reasons. First, most
people would be better served by the more insightful

" treatment of aliasing provided by Ramirez in The FFT (see
'the preceding review). Second, it is very easy for
t neophytes to gloss over the “weighted sums of sines and

cosines” part of his point. Most smoothing techniques
used on data are more likely to produce garbage than
aliasing if pushed too far. Further, most will produce gar-
bage long before the Nyquist limit is reached. Consider,
for example, a moving-average smoothing algorithm. This
criticism may seem unfair. But most popular articles I have
seen (including some in BYTE) hold up the Nyquist limit
as some universally applicable speed limit for sampling
rates without regard to the method of analysis. This is just
the sort of confusion that a course in filtering should set
to rest, but this book makes it all too easy for students
to be reinforced in their ignorance. Finally, the hardest
question to answer with respect to the Nyquist limit con-
cerns the highest frequency component important to a
given data set. Unless you are dealing only with pure sine
waves, the answer to this question is very obscure. But
you will get little help from this book in analyzing your
data to determine its filtering requirements.

The author’s discussion of convolution and windowing
is rather well done, but it could benefit from a more thor-
oughly graphic presentation. Nonetheless, his treatment
of Hamming windows and Kaiser windows is one of the
best parts of the book. Similarly. when he returns to this
topic while discussing the discrete Fourier transform, his
exposition of the trade-offs between narrowing the main
lobe and attenuating the side lobes for a window is clear
and useful. His illustration of the effects of uniform and
Hamming windows on the same data and his warning that
you must know the window to know how to interpret the
transform are well done and cogent. For me, however,
these passages only served to highlight the lack of such
cogency in the rest of the text.

The discussion of polynomial modeling of digital signals,
for example, does not maintain the quality of exposition
Williams attained with windowing. After presenting the
general equations for fitting polynomials of a given order
to a set of points, Williams discusses estimating missing

(continued)
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DATA INDEPENDENCE
MUCH SMALL

The Age of Data Independence * dawned
about two years ago when IOMEGA
introduced a revolutionary mass storage
device called The Bernoulli Box® Featuring

, : a unique technology that uses rugged,
removable 10-megabyte cartridges, it freed companies to work
more productively and economically—and was soon recognized
as the decade’s biggest step forward in business data storage.

Today, IOMEGA has taken another giant step. With the
addition of the compact 20-megabyte-per-cartridge Bernoulli
Boxes, in single- and dual-drive versions, the Data Independ-
ence family gets simultaneously bigger and smaller. The new
Bernoulli Boxes double on-line capacity to up to 40 megabytes
and cut the space required to carry and store data cartridges.
They also boast a footprint that is literally half that of the pre-
vious version, freeing just that much more valuable desk space.

But what makes the new Bernoulli Box so exciting are the
same features that made it the new standard in data
management to begin with.

TRANSPORTABILITY.

The Bernoulli Box cartridges are completely
interchangeable. You're free to take the

. cartridge from one and use it in another with
complete conﬁdence Take it across the hall or mail it across the
continent.

EXPANDABILITY.

Free yourself from the limitations of system
capacity. If you need more, you expand by
buying slim, inexpensive cartridges, not bulky
and costly hardware.

RELIABILITY.

Incredible resistance to shock and vibration

| combined with a rugged cartridge format frees
you from concerns about equipment failure,

head crash, or data loss.
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- MORE GIANT STEPS
ER FOOTPRINTS

SECURITY.

Free your sensitive files, such as payroll and
personnel, from unauthorized scrutiny and
free yourself from unnecessary anxiety. Put :
them on a Bernoulli Box cartridge, and put the carmdge where
you know it will be safe.

JMzon- §iarietd 377 Bkl

Check out the latest Bernoulli Box family members today. More
giant steps towards the complete data independence of
businesses using the IBM PC, XT, AT, most compatibles, and the
Macintosh* * Giant steps with very small footprints.

For the dealer nearest you, call 1-800-556-1234, ext. 215. In
California, call 1-800-441-2345, ext. 215.

PERFORMANCE.

The amazing speed of The Bernoulli Box—
with access times and transfer rates that rival
and often surpass the best hard disk drives—
translates into the best freedom of all: the freedom of hme And
now The Bernoulli Box offers users the option of booting from
The Bernoulli Box cartridge with any of the IBM PC or
compatible computers.

*The Bernoulli Boxfor Macintosh is available in a 5-megabyte single-drive versionand a
20- megabyte dual-drive version for AppleTalk.”

The Bernoulli Box is a registered trademark of IOMEGA Corporation. Data Independence is a trademark of IOMEGA
Corporation. Macintosh is a trademark licensed to Apple Computer, Inc. AppleTalk is a trademark of Apple Computer, Inc.

—
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IOMEGA Corporation
1821 West 4000 South
Roy, Utah 84067
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COST SAVING

CONNECTIONS

RS232 INTERFACE PROBLEM SOLVERS...FROM WESTERN TELEMATIC INC.

END DATA SWITCHING
PROBLEMS

Is switching data cables becoming a
pain in the ASCII? Automatically switch
between computers, printers,
instruments—just about any
RS232 device.

Economically expand
computer ports, access
multiple computers or
remote peripherals.

Fromsimple AB
switches to intelligent
196 port code activated switch-
ing systems, our reliable, easy to use,
interface switches will help end your
interconnect problems.

EFFICIENT
PRINTER SHARING

It's time to make more efficient use of
your expensive printers. Share a single
plotter, daisy wheel, dot matrix or laser
printer with up to 8 computers, word
processors or CAD systems. Ideal for
the automated office, school or engi-
neering lab.

PRINTER

TERMINAL or COMPUTER

PRINTER SHARING UNIT

PRINTER or PLOTTER

Our 4 or 8 port Printer Sharing Units
work automatically. No cable switching
or knobs to turn. Software changes are
usually unnecessary since they use
standard Ready/Busy or XON/XOFF
handshaking.
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“TERMINAL

AFFORDABLE
RS232 NETWORKING

Create your own local network with
our Any-port to Any-port Smart
Switches. Available in either 8 or 16
port versions, the Smart Switch is ideal
for computer port expansion, com-
puter sharing, engineering work
clusters and much more.

Each port has its own spooling
buffer. So any baud rate can communi-
cate withany other baud rate and
parity anywhere in the system.

LASER PRINTER

MATRIX PRINTER

A special supervisory portlets you
monitor activity on any other port,
connect ports together, broadcast
messages or designate the supervi-
sory power to other ports.

The Smart Switch is easy to use.
User friendly commands allow you to
select ports, disconnect and display
port activity. A push button defines
each port for either DCE or DTE. So if
you need an intelligent, affordable way
to link your RS232 system, you're
ready for the Smart Switch.

PLOTTER

CONCERNED ABOUT
DATA SECURITY?

Prevent unauthorized access to your
computer system. Our Dial-back
Security Unit prevents outsiders from
peeking at, destroying or tampering
with your data. Only users entering
authorized passwords and dial-
back numbers stored in the
200 number battery backed
directory will be allowed
access.
An auxiliary com-
mand port is used to
set-up the directory and
security levels as well as
log each password attempt
and duration of each call.
Simply connectthe DSU between
your computer and modem and feel
secure about who's using your data.

QUALITY PRODUCTS

Every WTI product is designed and
manufactured with quality and reliabil-
ity as a major requirement. We're so
confident you'll like our products that
we offer a 30 day return policy. Com-
pare our features, quality, customer
support and prices with any other
manufacturer and you'll know why
WTl is a recognized leader in the Data
Communications industry.

IT’S ALL IN THE BOOK...IT’S FREE

Descriptions, diagrams, specifications and prices for

the above products, plus many more, are in our col-
orful new catalog. It's your cost saving connection
...just ask for it!

“reo: 1 800-854-7226

(in California 714/979-0363)

D@ E O western
D telematic inc.

2435 S. Anne St., Santa Ana, CA 92704 « Telex 467741
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data points as follows: "Most of us would just ‘eyeball’
the data so that the estimates ‘look right’ However,
polynomial modeling provides us with a formal, rigorous
approach to data estimation.” I shudder to imagine how
many students draw the conclusion that “formal, rigorous”
fitting of data offers an improvement over eyeballing. In-
deed, the entire treatment of polynomial fitting gives very
short shrift to overfitting data. While Williams does in-
dicate that real data contains noise, he acts as though a
least-squares approach will deal with the problem. In fact,
selecting an appropriate order polynomial for a given data
set is a very difficult problem. It requires having some
understanding of the basic form of the data or some ap-
preciation of the level of precision that can be associated
with a given data set. It is most certainly not a mechanical
process, and your surest guide to avoiding rigorous
foolishness is “eyeballing.” But this is just another way of
saying that you can't teach people with no understanding
of what they are trying to do how to do it.

The book ends with a couple of surprisingly good ap-
pendixes and a list of references. | only wish that the spirit
that guided the writing of the appendixes had guided the
writing of the book itself.

Before coming to BYTE, Thomas R. Clune was the Physical Chemistry
Laboratory Coordinator at Brandeis University, where he taught com-
puterized data acquisition for chemistry and computer science students.
He can be reached at BYTE, POB 372, Hancock, NH 03449,

MACINTOSH REVEALED, VOLUME TWO:
PROGRAMMING WITH THE TOOLBOX
Reviewed by Bonnie L. Walker

rogramming with the Toolbox picks up where Volume One:

Unlocking the Toolbox left off, as Stephen Chernicoff
continues his effort to unravel the mysteries of the Macin-
tosh's powerful user interface, the Toolbox (for a review
of Volume One, see November 1985, page 57). The two-
volume Macintosh Revealed is intended for serious program-
mers who plan to develop applications using either a
Pascal compiler or 68000 assembly language. Chernicoff
assumes a fairly high level of programming experience but
assumes very little background with a Macintosh. Ex-
amples throughout both volumes are in Lisa Pascal and
68000 assembly language. From time to time this ap-
proach results in an uneven style, as the author goes into
detail about Mac philosophy on one hand and skims over
highly technical points related to programming in these
languages on the other.

MINIEDIT: A SAMPLE PROGRAM

The most important feature of Unlocking the Toolbox is the

sample program MiniEdit, which was developed using Lisa

Pascal. MiniEdit is a simple interactive text editor that

demonstrates many of the features of the Toolbox and
(continued)

Expansion Chassis/
Sub-System

1111111
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Specification

Miae!| Mge" [Pt Sy | SRR |Pree
M-1° 0 1 AorB 30x15x6.5 |$149
M-2 3 3 C 42x25%x 46 | $299
M-3 5 3 C 39x30x15 |$259
M-4 12 2 D 40x39x 14 |$299
M-5 0 2 E 39x18x15 |$149
M-6 0 1 AorB |265x18x13.5|8169
M-7 5 2 C 38.5x30x 13.5 {5299
M-8 0 2 3 39.5x 18x 13.5]$149
M-9 0 2 F 38.5x49x9 |$249
M-10{ 8 4 GorH 43x49x 14 |$259

* Extra space for a stand alone controller
EXT and RCV Adapters
e Connecting master expansion chassis to PC, XT or AT

e Fully buffered address, data and control signals.
« 3 feet shielded flat cable.

Price $1569
Power Supply
Watt +5V +12V —-12v -5V
A 50 5.0 2.5
B 50 1.8 3.5
C 100 8.0 50 0.3
D 100 10 35 05 0.5
E 45 4.0 2.0
F 40 5.0 3.0
G 135 15 4.2 0.3 0.3
H 150 15 6.0 0.3 0.3

ORDER TOLL FREE: (800) 826-0267

In California Call (415) 651-3355
DEALER INQUIRIES INVITED
SOURCE ELECTRONICS CORP.
45277 Fremont Blvd., Unit 6

Fremont, CA 94538
Telex: 279366 FAX: (415) 791-0935
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THE PRICE

LEADERS!!!

BUILD YOUR OWN PC!

-

IBM PC-XT TYPE CASE #90180 .. ... ... ..o $ 39.00
150 WATT POWER SUPPLY #00155. . ... ... ... $ 79.00
5150 [BM-TYPE KEYBOARD #90130. ... ... ... ... .. $ 49.00
MOTHER BOARD EXPANDABLE TO 640K
WITH 128K INSTALLED #SPCLOT .. ...+ oo 0o $135.00
MONOCHROME GRAPHIC PRINTER BOARD #90010. . ... .. $ 85.00
FLOPPY CONTROLLER BOARD #92260 . ... ... ..........$ 35.00
2-FLOPPY DISC DRIVES @$85 EACH#93140. ... ... ... .. $170.00
12" TTL HIGH RESOLUTION MONITOR #96710 . .. .. .... $ 97.00
COMPLETE WITH INSTRUCTION & ASSEMBLY MANUALS.
YOUR COST ... ...$689.00

Any of these components may be purchased separately.
All boards guaranteed for 1 year.  1BM, PCIXT are trademarks of Intemational Business Machines, Inc.

SmarTeam Modem
103/212A -

& Operates at 300
Baud & 1200 Baud

e Hayes
Compatible
He Auto Answer,
) Dial & Redial
Uses RS 232-C Connector
#91990 . .......il.L $165.00

Magnovox

- Color Monitor

* RGB High Resolution * 14" diagonal
64 Dots/H-240 lines/V-2000 characters
e Built-in Tilt Stand

#97890................. $350.00

Brother® Printer
p “!I- W ._ 5

ADD ON BOARDS
Monochrome Graphic Printer Board
e Builtin Parallel Printer Port
e Text: 25 line x 80 column
e Graphics: 720 x 348 resolution
e TTL High Resolution Output ‘
§92270 .. ............ $85.00

Multifunction Board
Expandable to 384K RAM
Serial Port, Game Port
Parallel Printer Port
Clock Calendar w/ Battery Backup
Software, Manuals and Cables

$89.00

= o 00 00

'Key_[loards

5151 IBM Type Key Board
Caps and Num Lock

#51515 . . $79.00
K-150M AT IBM Type Key Board Over
size shift and return key.

#99020 . .............. .. $59.00

1BM COMPATIBLE
Multi 1/0 Card

« Built-in Floppy Controller that can drive
2 floppy drives ® Two RS 232 Serial
Adapters ® Timer Port e Parallel Printer
Port e Joystick Adapter

#6770 . i $88.00
RS 232 Serial Board
e 1 Serial Port
e 2nd Port optional
#92310.............. $29.00

Color Graphics Board
e RGB and Composite Port
o Light Pen Interface
e Graphics: 320 x 200(color):
640 x 200(BW)
e Text: 25 x 80

492280 .. ............ $72.00

Parallel Printer Card
e Also may be used as 1/0 Port

#92700 ... ... ... $29.00

Floppy Disk Controller
e Drives 2 internal drives
e Includes cable
e |IBM PC compatible
#92260

Plus A Huge Selection of Cables & Accessories!

THE WHOLESALE OUTLET
‘ Dept. BY. 1 Interstate Avenue Albany NY 12205 Tu order calt
1-800-344 4387 (Non-NYS Res ) or 518-459-7883 (NYS Res )

Personal and company checks accepted (on mail i orders ) Customer pays
freight & handing FOB Albany. NY Non credit card order shipped UPS C O D

Minimum order $25 Dealer and ldarge quantity
orderscall 518-459-7883 Ask for Computer Dept
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provides a framework for developing your own applica-
tion program. Throughout the book small sections of
MiniEdit are presented and explained. MiniEdit includes
Toolbox routines that control events, windows, menus,
controls (buttons, dials, scroll bars), cut-and-paste text
editing, alert and dialog boxes, and disk 1/O. (The com-
plete source code, which is 45 pages long, is included as
an appendix. It is also available from the Hayden Book
Company for $19.95 plus $2.50 postage and handling.)

In Volume Two, Chernicoff has attempted to write a
tutorial about the Toolbox for people who are already ex-
perienced with Pascal or 68000 assembly language. While
the focus is on the technical knowledge needed to access
the built-in routines that make a Macintosh program
unique, the text is interwoven with Macintosh philosophy.
For instance, the author points out that the Macintosh is
dedicated to the principle that the user, not the computer,
should be in control. On a Macintosh, a user controls the
program by clicking the mouse or typing on the keyboard.
Each user action is an “event” to which the program must
respond.

Each chapter addresses one aspect of the Toolbox, il-
lustrated by parts of MiniEdit and then explained in depth.
A reference section after each chapter restates the pro-
cedures in both Pascal and assembly language.

Ordinarily in books of this type, sample programs are
given so that they can be entered at a computer, run, and
modified as learning experiences. This is not the case with
the example procedures throughout this book. Due to the
nature of Pascal and the complexity of MiniEdit, the ex-
amples are "shells” that are presented as a focus for the
tutorials, to be studied and understood as “tools” for
developing an actual program.

PASCAL COMPILER FOR THE MACINTOSH

In Volume One, Chernicoff warned that since MiniEdit was
compiled on a Lisa, afew changes might be required when
the program was used with the Macintosh Pascal com-

. piler. Unfortunately, a Macintosh Pascal compiler was not

available from Apple as I reviewed this book. Since Mini-
Edit is a major component of Volume Two, the book is
far less useful than it could be. Translating MiniEdit so that
it will run on the interpreted version of Macintosh Pascal
is impractical because of this particular implementation’s
limitations. (I should mention that Chernicoff does not
refer to the interpreted Macintosh Pascal in the book.
Perhaps he assumed that either a Macintosh Pascal com-
piler would be available or that the reader would be using
a Lisa or Macintosh XL.) A UCSD Pascal compiler and de-
velopment system for the Macintosh are available from
SofTech Microsystems (San Diego, CA).

TEXTEDIT REVEALED

Programming with the Toolbox provides a great deal of infor-

mation about TextEdit, the text-editing facilities in the

Toolbox that are comparable to QuickDraw, the graphics
(continued)
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facilities. For example, TextEdit provides automatic word
wrap, with any sequence of non-space characters defined
as aword. Text is automatically wrapped after a cut, paste,
or type-in. There are built-in routines for all standard cut-
and-paste editing. Chernicoff also identifies some of the
features that are not built in, such as Undo and automatic
scrolling. MiniEdit includes the code for automatic scroll-
ing, but you'll have to figure out Undo for yourself, since
MiniEdit does not include procedures for that feature.

MAC FILE MANAGEMENT

The discussion of file management (1/O) provides some
information applicable in day-to-day use of the Mac. A
great deal of information is included about the Macintosh's
built-in disk drive and how to create and use files. Cher-
nicoff also explains how to use two of the standard pack-
ages in the system resource file, the Standard File Pack-
age (MiniFinder) and the Disk Initialization Package.

NOT THE BASIC REFERENCE

Macintosh Revealed, Volume Two: Programming with the Toolbox pro-
vides a combination tutorial and reference for develop-
ing a Macintosh application program. Unfortunately,
despite its length (well over 1000 pages in the combined
volumes), you'll still need the basic Macintosh reference.
Apple’s Inside Macintosh. Programming with the Toolbox does not
include routines for using the printer and in many cases
refers the reader to Inside Macintosh for more information.
Of course, you will also need either Pascal or 68000 as-
sembly-language reference books (and expertise) as well.

Bonnie L. Walker is Project Director of JWK lnternational (7617
Little River Turnpike, Annandale, VA 22003), a systems analyst/
programmer, and a technical writer.

EXPLORING THE PICK OPERATING SYSTEM
Reviewed by Larry Allen Heberlein

xploring the Pick Operating System by Jonathan Sisk and

Steve VanArsdale may well be the first book on the
Pick operating system, even though Pick has been in use
by businesses for a decade. A multiuser system for manag-
ing databases, it's available on a score of machines, in-
cluding half a dozen implementations on the Motorola
68000. Recent releases of versions for the IBM PC XT and
AT and the warm reception of the Pick clone Revelation
have helped it along. (For an overview, see Parts | and
2 of Rick Cook and John Brandon’s "The Pick Operating
System,” October and November 1984 BYTE. For a review
of the PC version, see "Pick, Coherent, and THEQS" by
Marc ]. Rochkind, BYTE's Inside the IBM PCs, Fall 1985))

TECHNIQUES

Unfortunately, this book is a disappointment. Stingy with

examples but filled with unnecessary detail, lacking
(continued)
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When you

think of Xerox

what do you
think of ?

It almost instinctive to think of coplers whenever the name Xerox is mentioned. After all, 25 years ago we invented
the category. And since that time we ve become the gold standard for dependable and diverse desktop, mid and high
; But just for the record, in the last 8 months we've introduced 30 new office systems
and business solutions. From Xerography To Lasography. All of these new
systems and solutions are designed to help you create, preserve and share docu-
ments of unsurpassed quality. And all are backed by Team Xer ox. The people who
: 5 __— provide a service and support
organization second
to none.

new systems
are the direct
results of harness-
i j ing the power of the
Lasography. You see, ten years ago Xerox believed the best way to print text
and graphics from simple memos to complex reports would be through
lasography. So, we began work on a new generation of office systems.

For instance, the Documenter System you see here gives office
professionals a personal lasographic system right at their fingertips.
A desktop system that lets them create and print documents of
incredible clarity.
_,// The Documenter consists of the Xerox 6085 Professional Computer

System and the Xerox 4045 Laser CP The 6085 offers a unique 19 inch
R bit map screen with multiple windows that allow you to spread out all

The Xerox Documenter System. ofyom work right in front of you.

In fact, its windows allow you to work on many things at once. Using either our ViewPoint® or MS-DOS® software.

And when you're ready to print documents, you can use the Xerox 4045 Laser CP shown here or one of the latest Xerox
Diablo printers.

XEROX® and the identif ying names and numbers are registered trademarks of XEROX CORPORATION. MS-DOS® is a registered trademark of Microsoft Corporation.
IBM is a registered trademark of the International Business Machines Corporation. ViewPoint® is a registered trademark of XEROX CORPORATION.
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The Xerox 4050 Laser Printing System featured here is the newest lasographic printer from Xerox. It offers the power

and capabilities of the Xerox 9700 and 8700 in a medium speed laser printer.
We're also introducing the Xerox XPS 701. A low cost, full function, turnkey publishing system. The entry level
XPS 701 enables you to create and manage text and graphic
input. It's especially designed for large illustrated documents that
require frequent revision, fast production turn-
around and relatively small print runs.
And for those who want more than a line
printer but less than a laser printer, there’s the
y Xerox 4060 Computer Printing System. Using
= lon Deposition Technology, the advanced
4060 is ideal for the IBM data center.
Yet another exciting capabilities story
revolves around networks and software.
The Most Complete Family Of Networks.
Xerox now offers the most comprehensive networking capabilities in the industry.
The new XC22 twisted pair network, s low cost and simple to install and takes advantage of existing telephone wires.
The XC22 allows work groups to share information and resources such as laser printers and rigid disks.
The XC24 System uses a coaxial cable that can easily run along the base of office walls or in ceilings. And its an entry-
level option utilizing the same industry standard MS-DOS® operating system as does the XC22. The XC24 is
also user installable, easy to learn and use.
Finally theres the XC80 network family using Ethernet. Fully configured networks, with virtually unlimited
. work stations, printers, storage, main frame communications and internetworking appli-
| cations. The key to all of these networking capabilities is that
we can design business solutions that enable small work
~ groups or full departments to easily share information. Two
examples are the new Xerox Integrated Financial Manage-
- ment and Purchasing Management Solutions. Both
.. contain powerful depart-
S mental processing
n &~ options such as
The Xerox XPS 7001, sophisticated relational
data-base management, host program access, electronic mail and high capacity file, disk and print
services which enable each application to fulfill complete purchasing or financial needs. Xerox is
alsointroducing the 4020 Color Ink Jet Printer, which is also network compatible. The 4020 can
produce up to 4000 shades of seven primary colors. And finally Xerox is introducing
the Telecopier 7010. A portable digital facsimile transceiver that can transmita hand - The Xerox 4060
written or typed page in just 25 seconds. Before we leave we'd like to remind you of Computer Printing System.
Team Xerox. A unified support structure that includes people products and services. All here to help you every step of the way.
' So the next time you hear the
name Xerox. we hope you'll think of TeamXerox
more than just the world's most
dependable copiers.

The Xerox 4050
Laser Printing System.

’_Yes I'minterested inlearningmoreabout the newest Xerox office systems and ]
business solutions.
Send this coupon to: Xerox Corporation, PO. Box 24, Rochester, NY 14692,

| O The Documenter System O The Xerox XPS 701 System

O The 4045 Laser CP [ The Xerox 7010 Telecopier
O The 4060 Computer Printing System [ The 4050 Laser Printing System
- [ Xerox Networks and Software O The 4020 Color Ink Jet Printer
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STATE e PHONE

For more information, call your local Xerox sales office or: -
If you can't wait, call
1-800-TEAM-XRX, ext. 213
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technical meat but replete with insider jargon, the book
seems to have been put together without any clear con-
ception of its audience. On one page the authors assume
you have never touched a keyboard, and on the next page
you're supposed to understand hexadecimal notation.

Another problem is the book’s strained, inappropriate,
and inconsistent analogies. The central metaphor is that
Pick is a world, a sphere, with layers like those of the
earth's crust. The surface of the planet is TCL (Terminal
Cont ol Language, the command-line processor), beneath
which is Access (the retrieval language), then Proc (akin
to a job control language), Pick BASIC, Data Base, Assem-
bler, and Abs (short for absolute, the storage area for sys-
tems programs). These categories aren't even parallel.
Most of the "levels” are languages, Data Base is all the
files on the computer, and Abs is just a place where some
things are kept.

The metaphor itself is inaccurate. The processors listed
do not form a hierarchy. Proc, for example. does not have
to go through BASIC to get to the database, nor does Ac-
cess have to go through Proc. It is one of the strengths
of the system that the languages use the same system
routines. File updates or data conversions in Access, Proc,
BASIC, or even Assembler all execute the same code. This
integration contributes to Pick’s thrifty use of hardware
resources and distinguishes Pick from just about every-
thing else on the market.

WHAT’S LEFT OUT

For reasons that escape me, Sisk and VanArsdale decided
not to describe Pick BASIC—not even enough to write a
program that will print "Hello" The standard that holds
Pick implementations—and Pick clones—together is Pick
BASIC, a language with a rich set of functions for manipu-
lating the Pick database.

The book lacks a sense of balance. The bias of the
authors is that the Pick operating system is revolutionary,
a breakthrough, a window into a new era; that its users
are sophisticated, artistic, gaining in productivity “while
acquiring a new zeal and enthusiasm.” Nowhere do the
authors attempt to appraise Pick critically.

One advantage of the system is its use of dictionaries
to describe the structure of a file. On the simplest level,
| can use a dictionary to name a field in all the records
in a file (e.g. the third field of all employee records will
be named “Salary”) and access the fields by name in a
remarkably conversational retrieval language ("Sort Per-
sonnel by Salary”).

More significantly, my dictionary can specify conversions
to be performed as data is being retrieved. | can specify
concatenation, extraction, range checking, or formatting.
| can use the field as a search key for translation through
another file. | can request that all sorts of math be done
on the field before or after sorting it. For example, my dic-
tionary could define “Take.Home.Pay” as weekly pay minus
deductions and even explain how to figure the deductions,

(continued)
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THUNDERSTONE
ARTIFICIAL INTELLIGENCE

Consoldated Diesel, CDC. Cullinet, Crown Zellerbach, David Samoff Rescarch Center. RCA Labs. Dunn & Bradstreet Computing Services. Inc.. EG&G  Washington, Riverview Hospital, General Electric.

PC MAGAZINE said our first Al product, LOGIC-LINE 1™, “... comes closer to achieving its lofty aims |
than most other PC programs that claim to possess intelligence.’* We’re pleased to announce our new| :
company name, and two spectacular new products for your portfolio of data-manipulation assets.

QUESTION:

IS Al “STILL CRAZY
AFTER ALL

THESE YEARS?”

We used to be Clarity Software. In our first
> | advertising ever, we asked, “Would you buy a
pacemaker from Mattel?” We asserted that,
compared to LOGIC-LINE I artificial intel-
ligence software, competitive products were
toys by comparison. PC MAGAZINE agreed.
So did satisfied customers around the world, a
few of whom are around this ad.

Our success has effectively stomped the
mortal spit out of the brain-damaged geeks
whose rancid cells have been polluting the
gene pool of legitimate Al professionals.

Our aggressive ad also got a rise out of
another Clarity Software, a Texas firm. Relax,
Clarity. You had the name first, so we cloned
Joshua, of Jericho fame, long enough to give
us a new corporate name: Thunderstone (he
| had hisown hunch aboutartificial intelligence
-JOSHUA 24:27 - suggesting thatan ordinary
stone can be made to remember events).

It’s not too big a leap of logic to name a
company ‘“‘Thunderstone;’ especially if that
company is trying to turn a bucket of sand
(which is all a computer really is) into some-
thing even artificially intelligent.

So, now we’re Thunderstone. Still railing at
| those trendy marketing wizards who figure
that calling their product “AI”’ is enough real-
ity (since they’re into science fiction so
seriously, we suggest they do something really
creative, like starting their own religion). And
we respectfully submit three Thunderstone
'products for your review: Our meteoric suc-
| cess, LOGIC-LINE I, and two new rock-solid
|products, LOGIC-LINE 2™ and COM-
PREHENSION™.

LOGIC-LINE 1: $250
TRUE Al! CLONE THE WORLD’S

GREAT MINDS ON YOUR PC.

LOGIC-LINE I, a major breakthrough in
sub-cognitive mathematics, distills the DNA/
RNA-like analog to any writer’s thought pro-
cesses. [t allows you to search any textbase for
actual concepts and inference patterns unique
to that writer.

LOGIC-LINE 1 lets you take advantage of

only can you learn from history, but you can
perpetuate the intellectual essence of the great
thinkers. You can apply their thought pro-
cesses to today's problems.

never have had a single thought about ecology,

Aerospace Corporation, Aramco (Saudi Arabia). . Authur Asderson, ArthurD. Little. AT&T Information Systems. Board of Trade ef the City of Chicago, Boeing Aerospace Co.. Chevron Research, Ciba-Geigy.

the best minds the world has produced. Not |

In other words, even though Einstein may

1 you can apply his thinking patterns to solving |

ecological problems! Or you can clone your
| own best thinking, again and again.

LOGIC-LINE 1 was produced by a couple
of learning-cyberneticists and the physicist
who developed one of the first DNA/RNA-
tracking systems (Yes, boopie, the RNA-of-
thought assertion is more than an advertising
creation).

Can a PC simulate the thinking of great
writers? We're sticking a money-back guaran-
tee on our products, and to any so-called Al
competition.

LOGIC-LINE 2: $400
EXTENDING LOGIC-LINE 1
TO NUMERIC AND
MATHEMATICAL CONCEPTS

What LOGIC-LINE | is to textual data,
LOGIC-LINE 2 is to numeric and symbolic
data.

At its lowest level, you can do pattern rec-
ognition on financial data, algebraic and
chemical formulae, tax laws, manpower- |
allocation statistics and all the other data that |
makes the financial world go around. (Too

gan “‘Capitalist Tool."")

And at its highest level? You just might use
| Thunderstone tools to save the free world,
again.

That’s right: Again! LOGIC-LINE 2 began |
with the mathematics of possibilistic analysis
and recursion (developed by men like Alan
Turing and Norbert Wiener) that directly led
the Wellington College team to breaking the
German naval codes in World War Il (if you're
involved with SDI, there’s a special federal/
DOD-phone number below).

For customers who already own LOGIC-LINE I,
we will upgrade you to LOGIC-LINE 2 for the
difference in price between the two packages:
$150.

COMPREHENSION: $75

AN EXPERT SYSTEM THAT
HELPS YOU DEBUG YOUR OWN
THINKING/LEARNING PROCESS

Given our insights in analyzing the think-
ing process, it'sonly natural thatwe’d produce |
an expert system that helps you debug your
own thinking and learning. COMPREHEN-
SION is designed as a trouble-shooting com-
panion for students or executives.

When it's 2:00 AM, and you have a
9:00AM exam or project deadline, your com-
puter can now debug you. Through con-
ditional branching structures, COM-
PREHENSION allows you to subjectively
diagnose information-skill weaknesses and
improves your overall intelligence/perfor-
mance.

bad Malcolm Forbes is already using the slo- |

WAKING UP FROM
THE BOOLEAN DREAM

It’s time to make a major departure from
“if-then” thinking. Human thought processes
are much more versatile. Thunderstone has
taken a major departure from boolean Al
approaches. Ours are sub-cognitive tools, as
opposed to cognitive tools (such as those from
expert-system builders like Teknowledge in
Palo Alto, one of the few reputable Al com-
panies anywhere).

COMPREHENSION and the LOGIC-LINE
series are intended to amplify the man-
machine loop. Does LOGIC-LINE make the
computer think like a man? No. As Frank
Herbert (DUNE) says: ““The human intellect
is cast in the crucible of surviva!, not in the
play of symbols”  Nevertheless, Thun-
'derstone products explore the mathematics of
the human thought process as described by
Pulitzer Prize-winning author Douglas
Hofstadter (METAMAGICAL THEMAS):
“The brain itself does not ‘manipulate sym-
'bols;” the brain is the medium in which the
symbols are floating and in which they manip-,
ulate each other”

The genius, then, of a particular mind, is
evidenced by the DNA/RNA-like patterns of
what Hofstadter calls neural firings. The
product of that process is words. Words which
can be analyzed by LOGIC-LINE to simulate
further inference from your own best thinking, |
or from the long-dead, but still-great minds.

WHAT DO YOU THINK?

You may return any purchases, for any rea-
son whatsoever, within 30 days for a full
refund. We think you'll love Thunderstone
software (We also think you're too smart to be
fooled with $249.95 or $399.95 price tags):
COMPREHENSION is $75; LOGIC-LINE |
is $250; LOGIC-LINE 2 is $400.

To find out more about LOGIC-LINE 1,
LOGIC-LINE 2 or COMPREHENSION, call
216/729-1132. To order by phone, call
800/621-5839 (or in Illinois, call
800/972-5855). If you are with the US govern-
ment or one of the intelligence spook shops,
Thunderstone software is available to federal/
DOD buyers through IBIS Corporation, 131
Elden Street, Herndon, VA 22070 (call
1 800/532-3344 or 703/478-0300). Please add |
$5 shipping per order, and Ohio residents add | £

5% sales tax. y 3
THUNDERST/@NE f
Al from anyone else is like buying

CORPORATION
a pacemaker from Mattel
PO Box 839 e Chesterland, OH 44026 @ USA
216/729-1132

ask Oil (Canada). SCIEX (Canada). St. Joseph’s Hospital. Sperry. SUNSystems, Tektronix. Texas Instruments, TWA, The Pentagon, US Attorney General, U.S.Geological Survey, Woods Hole Oceanographic Institut

*Januar 14, 1986, page 140. Copyright © 1986 by Thunderstone Corporation. LOG/C-LINE [, LOGIC-LINE 2™ and COMPREHENSION ™ are trademarks of Thunderstone Corporation. adivision of Expansion
Programs International. and require a 128K IBM PC or compatible with at least one diskette drive and run under MS/DOS 2.1 and up. Advertising & PR by TRBA, 408/258-2708
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AT LAST: Professional
Typesetting Capability
For PC Users

with PCTEX"™ — the best-selling full
implementation of Professor Don Knuth’s
revolutionary typesetting program TgEX.

FINEST Typeset Quality Printing From:

dot matrix laser phototypesetter
a1 ... Gip
X1 ay ... Gon =0 .,
YR e d
i=1 i : ' . v T

_aml vee OQmn

WIDEST Range Of Output Device Drivers:

e Epson I'X, LQ e HP LascrJet*

e Toshiba e Apple LaserWriter

e Corona LP-300* e APS-5 phototypesctter
e Screen preview, with EGA or Hercules card

MOST COMPLETE Product Offering:

PC TEX (not copy protected) includes the following:

e Our specially written PC TX Manual, which en-
ables you to start using TEX right away.

e Custom “macro packages” that provide formats
for letters, manuals, technical documents, etc.

e The IATEX document preparation system, a full-
featured macro package for preparing articles,
books, reports, etc., and IXIEX User's Manual.

e AMS-TEX, developed by the Amer. Math. Society
for professional mathematical typesetting.

Site licenses, volume discounts, and interfaces to
PC Paintbrush, PC Palette, FancyFont and IFontrix
are also available.

PRICED FROM ONLY $249.00!

(Printer drivers and interfaces additional.)

Laser printer,
fonts & software

from $2995.00

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and
512K RAM. Hard disk required for printer drivers and fonts.
*HP LaserJet and Corona require additional interface boards.

For more information call or write:

Personal TgX, Inc.

20 Sunnyside, Suite H, Mill Valley, CA 94941 (415) 388-8853

This ad, with space for the photograph, produced by PC TEX.
Typeset on the Epson 'X80, the Corona LP-300 laser printer,
and the Autologic APS-5 phototypesetter.

TgX is a trademark of the American Mathematical Society. Manufac-
turers’ product names are trademarks of individual manufacturers.

BOOK REVIEWS
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looking up my tax bracket in another file. The advantage
here is the concept of virtual data—from the command
line a user can list and sort data that doesn't exist until
it's asked for. The authors explain the physical format of
a dictionary item, but they dont communicate a sense
of the power of dictionaries. Nor do they convey a sense
of how the system's features could actually be used. The
examples are not only sparse but also lifeless and abstract.

Unfortunately, the authors didn’t take the time to com-
pare Pick to more conventional and more familiar systems,
either by way of explaining Pick or to help potential users
decide what might be appropriate for their needs. (A com-
parison shopper might, for example, like to know how Pick
and other systems handle the problem of multiple users
trying to update the same record at the same time; this
topic isn't mentioned.) 4

And they don’t compare Pick systems with each other.
Pick systems are not all alike. Some will let you execute
TCL commands from inside a BASIC program. Some will
let you retrieve and edit previous TCL commands. Various
implementations call things by different names. In fact,
the original implementation and the biggest seller calls
things by different names than those used here, and the
things act differently than described here.

THE GOOD POINTS
The index is copious and accurate. There is an excellent
glossary of Pick terms. The typography and layout are well
done, and the book is remarkably free of grammatical and
typographical errors.

The authors know whereof they speak. The senior author
is head of a large Pick training agency and author of the
pocket reference guides Pick Systems publishes. Although
the explanations might occasionally confuse (such as a
sentence that appears to imply that a group is the same
thing as a frame), if youcan understand what is being said,
you can be sure that it is technically accurate.

CONCLUSION

Pick is justly praised for its ease of use. Applications are
easy to create in the programming environment, and the
database is easy to access. User magazines are full of
testimonials from executives that “at my last company, if
[ wanted a report I'd have to wait weeks until the data pro-
cessing department could generate it; with Pick, 1 can get
it myself in minutes.’ But ease of use is relative, and “Pick”
isn't short for "point and click.” It's a command-line en-
vironment, and to use it youhave to learn the commands.
Anyone who can master the command line of CP/M or
MS-DOS could master Pick quickly. A book of this length
could easily be produced that would teach novices every-
thing they need to know in a few sessions. That book
would serve a wide market, but this isnt that book. m

A software engineer at CDI Information Systems, Larry Allen
Heberlein (4132 Corliss N, Seattle, WA 98103) maintains the Pick
operating system on the 1BM Series/].



EXPERIENCE THE FUTURE:
2500ADSCFTNAREINC

SERIES 4.0
ASSEMBLERS / CROSS ASSEMBLERS

2500AD Software Inc. is a company which specializes in developing assemblers and
cross assemblers for the world’s most popular microprocessors (listed below).

FEATURES:
(] Series 4.0 has allin memory assembly and linking (FAST!). Series 3.0 buffers overflow to disk

[J No limit to: program size, number of symbols, macros and user defined registers

[J Powerful macros [] Conditional assembly [ Built in cross reference

[ Assembly time calculation using 80-bit arithmetic [] Supports manufacturers mnemonics
(] Builtin floating point support for equating symbols and declaring storage locations

[ Full listing format controls (J Linker included (One linker supports all microprocessors)
(] Links 256 files, with 256 section names, to specific address or stacked in successive order

[ Linker generates the most used file formats: Executable, Intel Hex, Extended Intel Hex,
‘ Tektronics Hex and Motorola S19, S28 and S37 formats

[] Linker runs in either; Prompt Mode, Command Line Mode, or Data File Mode
(] Assembler and Linker has a Quiet Mode option (great for use with compilers!!)

[] 8086 Assembler has optional output in Microsoft relocatable format

In addition to our Assembler product line, please call or write for
information concerning our new line of SIMULATORS for Single Chip
Microcomputers. (Simulators for the 8051 and 8748 are available now!!)

TO ORDER: Simply circle the product you want (Price is listed under each product column for desired O/S)

Z8 8080 80186 8086/88A 8400 84C00 6501/11  NSCB800 6800/02/08 Z8000 Z80,0000

Z80V 8085 80286 8044/51 8748 64180 83C351 COPS40000 6804 6805 68000/08/10 6802010

6301 8096 68C11 6801/03 6502 65C02 F8/387000 NEC7500[0 6809 18020 65C816°0 32000
Super80 V20/V300 NCR/32 0

MSDOS, CP/M 86, Z80 CP/M, XENIX, UNIX (ATT 7300) $ 199.50 $ 299.50 $ 399.50
VMS, UNIX, ZEUS $ 995.00 $1250.00 $1500.00

A $99.50 under MSDOS

V $99.50 und:rr 280 CP/M TOTALS $ $ $

<+ Not available on Z80 CP/M

O Processors are not supported on Series 4.0 Select One: Check One: TOTAL $

O Processors are not supported on Series 3.0 O Series 3.0 [ 8" Single

NOTE: Series 4.0 is not available on Z80 CP/M and CP/M 86 O Series 4.0 [ Osborne Shipping UPS Blue
Pricesfor Series 3.0 and 4.0 are the same 0 1BMPC Label, no charge.
Series 4.0 requires at least 512K of memory [ Cartridge Tape For International

- g [ Apple (Softcard) shipments, $20.00

Name : [ Kaypro DSDD per unit.

Company Othgir lf)cl)rmelns are "

Address available, please call:

City — . State - -~ Zip ‘ 303/369-5001
Phone = -

Computer System $
[7J COD (2500AD pays COD charges) [ VISA or MasterCard — =

# e Exp.Date 1/86 Signature TOTAL ORDER

25CI)CIDSZ}TI/V-IREII\C

17200 E. Ohio Drive, Aurora, CO 80017 (303) 369-5001

Inquiry 377




E-VENT

QUEUE

April 1986

SECOND ANNUAL COMPUTER
ART CONTEST FOR KIDS:
COMPUTERS AND THE
FuTure. For an official entry
blank, contact West Educa-
tional Publishing, 201 Castro
St., 4th Floor, Mountain
View, CA 94041, (800)
532-9378; in California, (415)
969-1283. Entries must be
postmarked by May 1.

COMDEX/WINTER ‘86, Los
Angeles Convention Center,
Los Angeles, CA. The Inter-
face Group Inc., 300 First
Ave, Needham, MA 02194,
(617) 449-6600. April 1-3

ELEVENTH WEST COAST COM-
PUTER FAIRE, Moscone
Center, San Francisco, CA.
Computer Faire Inc., 181
Wells Ave., Newton, MA
02159, (617) 965-8350.

April 3-6

FEDERAL OFFICE SYSTEMS
Expo (FOSE '86),
Washington Convention
Center, Washington, DC. Na-
tional Trade Productions
Inc., 2111 Eisenhower Ave.,
Suite 400, Alexandria, VA
22314, April 7-10

IEEE INFOCOM-86, Miami,
FL. IEEE Computer Society,
1109 Spring St., Suite 300,
Silver Spring, MD 20901,
(301) 589-8142, April 7-10

1986 IEEE INTERNATIONAL
CONFERENCE ON ROBOTICS
AND AUTOMATION, San Fran-
cisco, CA. Robotics and
Automation, c/o Harry
Hayman, 738 Whitaker Ter-
race, Silver Spring, MD
20901, (301) 434-1990.

April 7-10

1986 TEST & MEASUREMENT
WORLD EXpPoO, San Jose Con-
vention Center, San Jose,

78 BYTE < APRIL 1986

CA. Meg Bowen, Test &
Measurement World Expo.
199 Wells Ave., Newton, MA
02159, (617) 964-8900.

April 8-10

WESTERN REGIONAL COM-
PUTER TECHNOLOGY FOR THE
HANDICAPPED, Los Angeles
Convention Center, Los
Angeles, CA. Closing the
Gap. POB 68, Henderson,
MN 56044, (612) 248-3294
or (507) 345-8233,

April 9-13

ALASKA ASSOCIATION FOR
COMPUTERS IN EDUCATION
'86: FORGING THE LINK BE-
TWEEN COMPUTERS AND CUR-
RICULUM, Anchorage, AK.
Dennis Daggett, Kenai Penin-
sula Borough School District,
148 North Binkley, Soldotna,
AK 99669, (907) 262-5846.
April 10-12

INTERVENTION STRATEGIES
FOR THE NONSPEAKING, Chil-
dren’s Hospital of Philadel-
phia, Philadelphia. PA. Ann
Campbell, Children's Sea-
shore House, Communica-
tion ‘Technology Center,
4100 Atlantic Ave., Atlantic
City. NJ 08404, (609)
345-5191, April 11-12

NINETEENTH ANNUAL SMALL
COLLEGE COMPUTING SYM-
posiuMm, Rapid City, SD. Dale
Rognlie, Mathematics and
Computer Science Depart-
ment, South Dakota School
of Mines and Technology.
Rapid City. SD 57701, (605)
394-2470. April 11-12

CHI '86: CONFERENCE ON
HuMAN FACTORS IN COM-

PUTING SYSTEMS, Boston,
MA. ACM Conference Man-
agement, 11 West 42nd St.,
New York, NY 10036. (212)
869-7440, April 13-17

AIM FIFTH ANNUAL CON-
FERENCE: INFORMATION MAN-
AGEMENT Is EVERYBODY'S
BUSINESS, Boston, MA.
Associated Information Man-
agers, 1776 East Jefferson
St., 4th Floor, Rockville, MD
20852, (301) 231-7447.

April 15-16

COMPUTER GRAPHICS NEW
YOrK ‘86, New York, NY.
Andry Montgomery and
Associates, 8300 Greens-
boro Dr.. Suite 690. McLean,
VA 22102, (703) 893-4545.
April 15-17

WHAT CURRICULUM FOR THE
INFORMATION AGE? New
York, NY. Office of Continu-
ing Education, Box 132,
Teachers College, Columbia
University, New York, NY
10027, (212) 678-3064.
April 17

MICROCOMPUTER JUNGLE:
IMPACT ON HEALTH CARE,
Overland Park, KS. Carole
Rosen, University of Kansas
Medical Center, Office of
Continuing Education, 39th
and Rainbow Blvd., Kansas
City, KS 66103, (913)
588-4480. April 17-18

ELEVENTH ANNUAL TRENTON
COMPUTER FESTIVAL, Tren-
ton, NJ. TCF-86, Trenton
State College, Department of
Electronics Engineering
‘Technology. Hillwood Lakes
CN 550, Trenton, NJ 08625,

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,

(609) 771-2487.
April 19-20

CONFERENCE ON EXPERT
SYSTEMS AND ARTIFICIAL
INTELLIGENCE IN PUBLIC
PoLicy, Syracuse, NY. Dr.
Stuart Bretschneider, Tech-
nology and Information
Management Program, The
Maxwell School of Citizen-
ship and Public Affairs,
Syracuse University, Syra-
cuse, NY 13210, (315)
423-1890. April 21-22

RoBOTS ‘86 CONFERENCE
AND EXPOSITION: ROBOT AP-
PLICATIONS FOR INTEGRATED
MANUFACTURING, McCormick
Place, Chicago. IL. Jeff
Burnstein, Robotic Industries
Association, POB 1366,
Dearborn, MI 48121, (313)
271-7800. April 21-24

FOURTH ANNUAL CON-
FERENCE ON INTELLIGENT
SYSTEMS AND MACHINES,
Rochester, MI. Dr. Nan Loh,
Center for Robotics and Ad-
vanced Automation, Oakland
University, Rochester, MI
48063, (313) 370-2233,

April 28-30

COMDEX/SPRING 86,
Georgia World Congress
Center, Atlanta, GA. The
Interface Group Inc., 300
First Ave. Needham, MA
02194, (617) 449-6600.
April 28—-May 1

Al 1986: ARTIFICIAL IN-
TELLIGENCE AND ADVANCED
COMPUTER TECHNOLOGY
CONFERENCE AND EXHIBI-
TION, Long Beach Conven-
tion Center, Long Beach, CA.
‘Tower Conference Manage-
ment Co., 331 West Wesley
St. Wheaton, IL 60187, (312)
668-8100.,

April 29-May | &



How do you suppose most manufacturers of personal computer

products get started?

They go to the Orient.. . taking either their designs or simply their

ideas to one or more of the major electronics manufacturing

concerns, getting bids for making these devices under contract to

the creators. Multifunction Cards, Video Cards, Disk Controllers,

Modems and 1/0 Boards all begin their life in this way.

This relanon;hlp between the manufacturing capabilities of the East

and the design and marketing talents of the U.S. has resulted in the

incredible selection of enhancement producls for the IBM and
 Apple computer markets, : ¥

Well, with 100,000 members and growmg strong, The Network

sent ¢£s buyers east to visit some of these manufacturing

ECT

concerns to check out the feasability of directly importing these
products in the necessary volumes to save our members money!
What they came back with was astounding.

Now, we always figured that there were some pretty substantial
markups as these boards came into the country and got fancy boxes
and marketing promotions under any one of a number of well
known brand names in the peripheral add-on markets but we had
no idea they were so large! :

To prove our point, consider what they brought back Each board is
constructed to the same precise standards, on similar machinery to
their name-brand duplicates. The difference? As a Network menmber,
you pay only 8% over our unusually low wholesale price.. ami
you get our full 1 year warr anty!

Hercules™ Smarter
Brother

A Monochrome Graphics Card with
Printer Port...100% compatlble
with Hercules™ product...

Interface

Wholesale price™

$99.00"

Graphics Prlnter

If all you want is a printer, this is the
card for you. Supports all text and
graphics printer features.

Wholesale price..

; $29.00"

The Multi-384 Board

A clone of the AST’s SixPakPlus*
includes up to 384Kb of expansion
memory, 1 serial, 1 parallel, 1 game

port, a clock/calendar and
software

G, Standard.|

| Wholesale

{ IBM Color Card
100% compatible with the
IBM offering. The wholesale price?

A mere $69.00*

I/0 Multifunction Card
Identical 170 board to the AST’s I/0+
with 2 serial, (1 standard) 1 parallel,
1 game port and clock/calendar

with software.

512 K Memory

The least expensive way to add
memory to your current system.
With 0 K installed.

- Wholesale priced atonIy

g s

*PC NETWORK Members paylust 8% above this wholesale price, plus ahlrplng

All Pnces reftect a 3% cash discount. Minimum shipping $2.50 per order. [nternational orders
for shipping & handling charges:. Personal checks: pleaseallow 10 working days 1o clear.

GAI.I. TOLL- FREE 1-800-621 SAVE ('3"1'5‘)"5%5‘.0%‘%!'2 GETTHE NETWORK ADVANTAG'
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[ JTe NETWORK

BUY HARDWARE AND SOFTWARE AT WHOLESALE + 8%,
AND GET 14-30 DAY SOFTWARE RENTALS"...

Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES!
The Network carries products for Apple, IBM, CP/M and most other popular computer families.

I GAMES & EDUCATIONAL SOFTWAREFORYOURAPPLE//& MACINTOSH GAMES & EDUCATIONAL SOFTWARE FOR YOUR IBM
(Please add $1shipping each (Please add S$1 shippingand handling foreach title ordered from below.)
Wholesale Wholesale Wholesale Wholesale
Arrays Home Accountant-Mac Only $65.00°  Miles Computing Mac Attack-Mac Only $23.00° ATl intro to PC DOS Vol 18& 1 $23.00° ®Infacom Deadline. or Suspended $24.00°
Axlon Art Portfolio & Card Shoppe 31.00°  Palatir Mac Type-Mac Only 23.50° ATl inlro to BASIC 23.00°  Microsoft Flight Simulator 27.00°
Bluechip Baron/Millionaire/Tycoon 26.00°  Penguin Graphics Magician 28.97° Bluebush Chess (Your Toughest Opponent] 34.00°  Mouse Systems PC Paint~Turn your PC 59.95*
Broderbund Loadrunner Penguin Pensateor Xyphus 20.00 Bluechip Milhonaire/ Ol Baron or Tycoon 28.25° nto A Color Maciniosh!
Broderbund Choplifter Penguin Transylvania-MacOnly 20.00° BroderbundLode Runner 19.75°  Scarborough Mastertype 26.50°
Broderbund Print Shop Professional Software Trivia Fever 19.00° CBS Goren-8Bridge Made Easy 40.00°  SierraOn-Line King’s Quest 1l 27.00°
Broderbund Dazzle Draw Pryority Software Forbidden Ouest 21.00° CBS Mastering the SAT 50.00°  Sierra On-Line Crosstire 18.00*
| CBSMastering the GRE Scarborough Master Type 26.50° CDEX Training tor Word Star 3725 Spectrum Holobyte GATO 18.00°
CBS Murder bylhe Dozen Scarborough Aun for the Money 26.00 Comprehensive n!ro to Personal C 32.00° Alphabet 2oo. Kinder Comp, 1597
CBS Goren Bridge Made Easy Simon & Schuster Typing Tutor il 28.25 Davidson Math Blaster. Word Atack! 26.50°  Story Machine. Face Maker. Hey Diddle. Didole.
Counterpoint The News Room Sir-Tech Wizardry 26.97 Davidson Speed Reader If 36.50" Rhymes & Riddles
Davidson Speed Reader If Sir-Tech Knight of Diamond's 18.97* ||  Hayden Sargonlil 25.75° PSpinnaker Delta Drawing
Davidson Math Blaster Sir-Tech Rescue Raiders 18.97* Individuat Professor DOS 32.50" PSpinnaker Most Amazing Thing
Davidson Word Attack! Sublogic NightMissionPinball 20.00 Individual The instrucior 24.50°  Sublogic Night Mission Pinball
1st Byte Smooth Talker-Mac Only . Sublogic Flight Simulator It 27.25° »infocom Zork { or Witness 20.00°  Virtual Combinatics Micro Cookbook 21.00°
Hayden DaVinci-House/Interiors/l.andscapes 24.75° »Spinnaker Alphabet 200. Face Maker. 15.97*
Hayden Sargon il 25.75°  Kinder Comp. Hey Diddle Didde, BUSINESS SOFTWARE FOR YOUR IBM
Infocom Deadline or Suspended 24.00*  Rhymes & Aiddles, Story Machine (Please add $2.50 shipping and handling foreach title ordered from below.)
Infocom Enchanter: Planetfalt 20.00° P Spinnaker The Most Amazing Thing 20.77" .
ot Wi s 2okt » Spinnaker Delta Orawing 2497+ || »AshtonTate D8ase 1 36500 MicroPro Wordstar 2000 $219.00°
Infocom Hitchiker's Guide or Seastatker 20.00°  T/Maker Click Arl-Mac Only 25.00° »Ashton-Tate Framework I! 365.00: MicroPro Wordstar 2000+ 262.00
Infocom Suspect, Sorcerer or Infidef 22.00' Warner Desk Organizer 65.00° || Borland Turbo Pascal 25.75'  MicroRim RBase 5000 300.00°
IO LemTarkl oril 22.00°  Videx Fun Pack-Mac Only 19.77* Borland Sidekick (Protected) 26.00"  Microsoft C Compiler 220.00*
Layered Front Desk-Mac Only 65.00°  Videx Mac Checkers& Reve[r:sa( g?‘;“; :glf'g;f i‘;gl’; :‘l;);p 33238 ::gg:zx A\ﬁdl‘%?p—laL:lesl Version 2.0 fg?gg
i * Virtual Combinatics Micr: kbook .00° - g -00°
MirageCOnceptsdinia o0 Y m o000 BPI Aura 265.00°  Microsoft Mouse 107.00°
BPI Personal Accounting 48.00°  Monogram Dollars & Sense 95.00°
BUS!”&?Q?"?SFTWARE FOR YOUR APPLE & ?AAEIINTOSH Breakthrough Timeline 230.00° PMultimate Multimate (Latest Version) 190.00
each rom below.) »Central Point Copy [/PC 20.00°  Norton Norion Utilities 3.0 46.00°

»Apple Apple Works $160.00° PMicrosoft Word for Macintosh $102.00* Conceptual Instruments Desk Organizer 157.00°  Oasis The Word Pius 75.00°
Borland nternational Turbo Pascal 30.00" >-Microsoft File for Macintosh 102.00° Digital Research DA Logo 75.00°  Open Systems P/O Sales A/RINVG/LA/P  ea.275.00°
BPIGL, AP AR, PR, orINV 205.00° »Microsolt Multiplan for Macintosh 102.00* Digital Research Gem Desktop 25.00° Team Mgr.

Broderbund Bank Street Writer 40.00*  MicrosoftBasiclorMacintosh 79.00° Digital Research Gem Draw 73.00° Power Base Power Base 197.00°
Central Point Copy !! Plus or Copy Il Mac 20.00°  Microsoft Chartfor Macinlosh 66.00° Enertronics Energraphics 155.00°  Real World G/L A/P A/R or OE/INV ea. 275.00°
Funk Software Sideways 32.00°  Monogram Dollars & Sense lor Applellc 55.00° Funk Software Sideways 32.00° Rosesoft Prokey Version 3 65.00"
Funsoft Macasm 60.00°  Monogram Dollars & Sense for Macintosh 70.00° WHarvard Harvard Project Manager 175.00°  Ryan McFarland AM COBOL (Dev. System) 520.00°
Haba Habadex 40.00°  Odesta Helix for MacintoshReg’s 512K 200.00 Harvard Total Project Mariager 225.00° »Samna Samna Il Word Processor 227.00°
' Haba Quartet 97.00°  Provue Oveivue-MacOnly 135.00° || »Hayes Smartcom li—New Y1100 Emulator 68.00° »SamnaWord + 320.00
Harvard Mac Manager 29.95°  Sensible Software Sensible Speller IV 67.50° »Human Edge The Management Edge 137.50° pSatelite Software Word Perfect 190.00"
HumanEdge Mind Prober 24.00°  Softcraft FancyFonts 125.00° || »HumanEdge The Sales Edge 110.00*  Softcraft Fancy Fonls 125.00°

»Human Edge Sales Edge 110.00°  Softech Microsystems UCSDPascal 37.00° »Human Edge Mind Prober 24.00°  Software Arts TK/ Solver 200.00°
Human Edge Communication Edge 98.00°  Software Arts TK Solver! forMac Infocom Cornerstone 242,00°  Software Publishing PFS: File, Write, Graph 68.00"

pLiving Videotext Think-Thank-Mac Too! 65.00°  Software Publishing PFS: File, Write, or Graph . Lifetree Volkswriter!!i 135.00°  Software Publishing PFS: Report 64.00°

' Main Street Filer-Mac Only 67.00°  Stoneware DB Master-Mac Tool 5.00° P Lotus Development Lotus 1-2-3 285.00°  Sorcim Supercalc il 169.00*
»MECA Managing your Money 87.50"  TelosFilevisionforMac 87.50 MDBS Knowledgeman/2 295.00°  Xanaro Abifity 247.50°
HARDWARE FOR YOUR APPLE //& MACINTOSH HARDWARE FOR YOUR IBM
gesfoundini toprice.) (Please addshipping and handling charges found in italics next to price.)
D|SK DRIVES MODEMS DISK DRIVES Wholesale MODEMS Wholesale
Wholesale Wholesale 10mega Bernoulli Box $2149.00* (4642)  Everex Evercom Il w/Bitcom Software  $119.00* (2.50)
Alps AP-100A Dual Apple Drives in $309.00° (7.00) HayesMicromodem lle w/Smartcom $125.00* (2.50) Dual 10MG Drives Low Cos! Short Slot Hayes Compalible
One Case Novation Apple Cali! 74.85* (3.50) || PPC Network 10MB INTERNAL Height 340.00° (734) 1200 BPS Modem!
Apple MAC 400K8 External Drive 349.95' (7.50) Prometheus 12004 276.00° (6.00) Autaboot Drive: New tower price Hayes Smartmodem 12008 with New 312.00° (250/
Corvus 5.5MBHardDrive 939.00° (20.26) Low Cost 1200 Baud Internal Modem for Apple [ PC Network 10MB Tape Backup 395.00° (8.94) Smartcom I1/VT100 Emulator
10mega Macnoulli 5MG Removable 1,250.00° (27.00)  Prometheus Promodem 1200 .00° (6.00) Same unit used in Compaq's DeskPro! Hayes Smartmodem 12008 Alone 265.00° (250)
Drive for Macintosh wiMacPack PC Network AT 42MGnternalHard Disk 1,155.00* (2495)  Prometheus Promodem 12008 Internal ~ 225.00° (2.50)
Micro SciA2 143KB Drive 150.00° (5.00) Zoom Zoom/Modemlie 95.00" (2.50) 35MS Access Time—Comes Complele
Justiike Apple’s Own Micromodem Compatibie-Free Dow Jones | PC Network 20MG Tape Backup 495.00° (70.69) VIDEO CARDS
| Micro Sci Floppy Controller 55.00° (2.50) Half Height Internal wiconirolier .
»Paramse Mac 10MBHardDrive 750.00° (16 20) ACCESSORIES PC Network 20M8 Internal 'z Height 400.00° (864) HerculesColor Card w/Parailel Port $14200° (250
S | Hard Drive—Drives by Seagate or Micro Science »Hercules Monochrome Graphics Card 263.00° (250)
}Pavadlsewc ZUMB RovdBihe 950.00° (20 52 Apple Macintosh Carrying Case 569.00_ (1.49) »PC Network Hall Heignt DS/OD Drives 59.00° (127) Paradise Modular Graphics Card 219.00° 1250/
Apple Macintosh Security Kit 29.00° (150) || \yangon TM 100-2 Fuil Height DS/0D Drwes  93.00° (2 20) »PC Network Hercules Mono Card Clone 99.00* (2 50)
Subsystem . Apple Macintosh Numeric Keypad 69.00° (250 i - 100% Hercules Compalible!

»PC :j]e:::;c }/Zox ExternalDnve 95.00° 1250)  yayes Mach fiiJoystick 31.00° (1.50) »PC Network Color Card 69.00° (250)
Rana Elitel 163K Orive 225000 (500) gomnten nonONe  iAC 225! (1150) MULTIFUNCTION CARDS Rérsysigos Carg Uivafinmes Golor 289,00 (2:50)
Tecmar 5MB Removable Drve for MAC 999.00° (21.58) orimagewriter Apparat AT Ram Expansion Card $139.00° (2.50) Graphics Adapter ’

Tecmar 10MB MAC Drive 999.00° (21.58) ‘ . BAST™ SixPakPlizs * Wilh 64K 195,00 250) i 2 .
0 Kensington Starter Pack 54.00" (300} 3 »STB Graphix Plus Il 199.00° (2.50)
Tecmar 5M8 MAC Drive Upgrade 1235.00° (2668)  Kensington Surge Profector 3347 (250) :gr ,;do Plus 1™ o ;;g_gg- ,g g%,
Kensington System Saver Fan 56.97° (1.50) ™ Advantage lor AT* .00 . )
BOARDS AND BUFFERS »Koala AgacV:s:}:Jn 158.00° (300) Everex Magic Card/64K 160.00° (2.50) ACCESSORIES
ALS Z-Engine $115.00° (250) KoalaKoaiapad Touch Tablet 78.00° (1.50) || PPC Network 512K Memory Board w/OK 59.00° (250) MBrand Name DS/DD Diskettes $8.95° (100
AST™ Multi 1/0-2 serial/Clock 155.00° (250) M&R Sup-A-Mod RF Modulation 44.00° (7 50) PC Network The Mulh-384 Board 79.00° (1 10 Guaranteed for Life! Not Generic!
MicrosoftPremiumSoficardile 24367 (2.50) PCNetworkCooling Fan with Surge 25.00° (250) | Aclone of the AST's * SixPakPlus. »DS/0D Bulk Rate Special -59%ea.
Microtek Dumpling/GX 55.00° (2.50) Protector & Duat Qutlels Includes up to 384Kb ol expansion Packaged in 50 with sleeves and Jabels
Orange Micro Grappler+ 66.00° (2.50) PCNetwork SS/DD Diskettes (Box of 10) 7.95° (100) memory, 1 scrial, 1 parallel, 1 game Guaranteed for Life! )
Orange Micro Serial Grappler 66.00° (2.50) PCNetwork MacintoshDiskeltes 5.95° (1.50) port, a clock/calendar and P»PC Network Replacement 130 Walt 70.00* (2.70
PC Network Z80 Card 35.00° (250) Includes Free Flip & File Case software standard 1BM-PC Power Supply—Gives your PC the same
Quadram APIC/G Graphics Inferface 62.00° (250) These Diskeltes are Guaranieed forLife!No Generics! »PC Network /0 Pius Il Clone 65.00° (250 Capacily as an XT Good foradd in Tape Drives
Quadram e RAM-80 88.00° (2.50) SonyMAC Diskettes (Box of 10) 19.00° (1.50) Ser/Par/Game/Clock standard (without need for a piggyback unit) and large
Quadram Mullicore—1Paraliel/1Seriall 140.00° (2.50) Quadram /mproved Quadboard w/0K 170.00° (2.50) capacily disk drives
Clock Expandable to 256K QuadramQuad Sprint Turbo Board 360.00* SMA PC Doucumate; Keyboard Templates 9.99° (1.00)
Thundesware Thindereiock 104.00° (250 Tecmar Captain Mullifunction Card w/OK ~ 186.00° (250 for Lotus/DBase/Multimate and others (Each)
MEMORY CHIPS MONITORS ‘ COMPLETE SYSTEMS |
(Al MemoryChipsGuaranteed forLife) Wholesale Wholesale Wholesale
Wholesale  Amdek Video 300G Composite Green $110.00° (3.00) Apple Macintosh Base Systems CALL »COMPAQ Hard Disk Poriable CALL
» 64K Memory Upgrade Kits (9 Chips) $9.00° (100; Amdek Video300A Composite Amber 120.00° (300) AT&T 6300 PC CPU2 $1,575.00° (3402) 10MB Hard Disk/Floppy!256K
Quantity DfscountsAvallable! Amdek Video 310A 1BM Type Amber 130.00° (3.00) | 126K/2 Floppy/1 Serial/1 Paraliel »IBM PC Base System 20SDD/FDC/256K $1.325.00* (30 78,

»64K Dynamic Ram Chips (Each) 1.00° (100, AmdekColor 300NEW!Composite 215.00° (4.64) AT&T 7300 Unix PC 3.699.00° (79.90) »IBM PC Professional Hard Disk 1.685.00° {36 91)

256K Dynamic Ram Chips (Each) 225 (1.00) Amdek Color 600 NEW!HighRes AGB 365.00° (7.86) 10MB Hard Disk! 1 Floppy/512K IBM PC/AT Base System—1.2M8 2,795.00° (60.37)

»128K IBM AT Piggyback Chips (Each) 5.50° (100) Amdek Color 700 NEW!UllraHigh Res 455.00° (9.83) COMPAQ DeskProf Tape Backup System 2,446.00° (63 70) Floppy/256K

Amdek Color 710 NEW! 700 w/Non Glare  475.00" (1048} w/640K! 1 Floppy! 10MB Hard Disk/ IBM AT Professional System CALL
] EXTERNAL MODEMS Long Phosphor 10MB Tape Drive/Momitor 1.2MB Floppy/20MB Hard Disk/1 Ser/1 Par/512K
It Princeton HX-12 RGB Monitor 399.00° (862)
| Anchor Signalman Express $205.00° (500) Princeton MAX-12e 156.00° (5.00) PRINTERS
Hayes Smartmodem 300 125.00° (500) Work with Color or Mono Card!
| Hayes Smartmodem 1200 340.00° (500) Quadram Ouadchrome I!New! 289.00° (624) »Citizen MSP-10 NEW! $265.00° (5.72) PNEC 353033CPSLO Paraliel S 888.00" (19 18)
Hayes Smartmodem 12008 with new 317.00° (2.50) 640X200RGBw/ 14" Screen/ 160CPS/80COL/Fric + Trac »NEC 3550 33CPS Letter Ouatity Printer ~ 920.00" (1767} |
Smartcom If VT100 Emulator Black Phosphor Mask/IBM Case | »Citizen MSP-15 NEW! 350.00° (7.56) »NEC 8850 55CPS Printer 1,330.00° (28 73)
Hayes Smartmodem 12008 Alone 265.00° (2.50) Magnavox 12 TTL IBM Type Amber 85.00° {500/ 160CPS/132COL/Fric + Trac ®NECPinwrniter 2 New! Color Dot Matrix 599.00° (12.94) |
PHayes Smartmodem 2400 535.00" (500)  Taxan 640 HighestRes (720 x 400) 495.00* (1069) | PCitizen MSP-20 NEW! 350.00* (7.56) OkidataML 182 New 120CPS/LO [
Prometheus Promodem 1200 276.00° (6.00) Currently Available—works with Persyst 200CPS/80COL/Fric + Trac Model Fric/IBM Graphics + more
External 100°% Hayes Compatible Bob Card & the AT&T Computer PCitizen MSP-25 NEW! 499.00° (1076)  Okidata ML 192 New Sieek Design/ CALL
»U.S. Robotics Courrer 24008PS Modem ~ 395.00° (500)  Zenith ZVM 1230A Green Hi Res/ 81.00° (175 200CPS/132COL/Fnc ~ Trac 160CPS/LO Mode! Fric/IBM Graphics
P U.S. Robotics Password 195.00* (4.00) Non Glare »Citizen Premiere 35 NEW! 385.00° (832) Okidata Color 20 80CPS/100 + CALL
LOWEST PRICE 12008PS Modem! 35CPS Daiseywheel/ 132COL/Fric + Trac Colors/LQMode/IBM Graphics/ + More
PEpson LX-80 100CPSB0COL LQ Mode 199.00°* (4.30) (Requires Interface)
. New Mggel!! 59002 (6,76 Okidata IBM Intertace for Okimate CALL
PEpson FX- .00° (6 46) Color 2
TERMS & CONDITIONS »Epson FX-286 NEW! 95900 (991 Okidats ML84P200CPS 132C0L CALL
*PCNETWO payjust8% above the ice, plus shipping. All prices reflect a 3%cash discount. Epson LO1000 NEW! 180 CPS/60 CPS NLO CALL Okidata ML93P 160CPS Wide Platen CALL
Minimum shipping $2.50 per order. International orderscalifor shipping & handling charges. Money Orders, personal Epson SQ2000 NEW! inkjel Printer 1,359.00° (29.35)  Okidata 2410P Pacemark 350COL CALL
and company checks please atiow 10 working days to clear. All prices subject to change without notice! 106CPS LQ Mode/176CPS Draft/ 132COL Qume Sprint 11/40 40CPSLelter Quality 1,155.00* (24,00}
TRENT BEFOREYOUBUY—Members are eligible to join the NETWORK's Business and Game software Rental Libraries Epson DX-35 35CPS 569.00" (1229)  Star Micronics Power lype 18CPS 300.00° (6.48)
andevaiuateproductsfora full 14 (Regular) or 30 (VIP) days o see ifit meets your needs. And The NETWORK's rental Letter Quality Printer Toshiba P1340 80COL/ 144CPS 430.00° (9.29)
charges are far less than other software rental services—Just20% OF THE MEMBER WHOLESALE PRICE. Rental titles »NEC 2030 20CPS LQ Paralle! 605.00° (1300) Toshiba P341 New! 210CPS/132COL 699.00° {1509/
available in IBM/Apple/MAC and CP/MFormats. Hardware prices highlited by B reflect recentmajor price reductions. PNEC 2050 20CPS Letter Oualily Printer 605.00° (13.00) Toshiba P35I New! 288CPS/132COL 975.00° (21.06)




Borland
Bonanza!

The software collection
that super charges

your IBM™ PC/XT compatibles

Regular Wholesale Price

Turbo Pascal ................ $31.00*
Turbo Pascal w/8087 Support . . .$49.75*
Superkey ........ . L $32.00*
RefleX . ... . ... .. . Gsseaws $44.50*
Sidekick (Unprotected) ........ $39.00*
Sidekick . ... ... $26.00*
BORLAND  Turbo Lighting .. ..vovovovn. . $44.50*

PC NETWORK e MEMBERSHIP APPLICATION NN
YES! please enroll me as a member in the PC NETWORK ™ and send my catalog featuring
thousands of computer products, all at just 8% above DEALER WHOLESALE PRICES. | will
also periodically receive "THE PRINTOUT", a special up-date on merchandise at prices
BELOW even those in my wholesale catalog, and all the other exclusive, money-saving
services available to Members.

lam under no obligation to buy anything. My complete satisfaction is guaranteed.

Please check (1) all boxes that apply: B346

@ Basic Membership ® Special V.I.P. Membership
With 14 Day Rentals With 30 Day Rentals

{1 One-year membership for $8 [J One-year membership for $15

O Two-year membership for $15 (SAVE $1) [J Two-year membership for $25 (SAVE $5)

0 Business Software Rental Library for [J BOTH Business and Game Software
$25 add'l. per year—members only Rental Libraries for $30 add’l.

0O Games Software Rental Library for peryear—V.L.P. members only

$10 add’l. per year—members only
O Billmycreditcard: [ VISA O MasterCard [J American Express

R LI IITTTIITITTT T Ise

mo. year

[1 Check or money order enclosed for $

Name

Address Apt. No.
City State Zip
Telephone ( .
My computer(s)is: [ 1BM PC [ IBM-XT [ i1BM-AT [ Apple Il [J Macintosh [} Other
Signature V¥ —

(Sig}lature required to validate membership) C;prright © 1985, PC NETWORK INC.



SmartcomIl™ ver.2.1
for the IBM™ PC

rre - $68.00*

‘PC Network members pay 8% above this wholesale price plus shipping.

\ “ “ I NO POSTAGE

NECESSARY

IF MAILED

IN THE
UNITED STATES|
e
s . ==
C==-=———=__  _ —:]
iess—ee = ==
BUSINESS REPLY CARD ————
First Class Permit No. 14823 Chicago, IL N ——
POSTAGE WILL BE PAID BY ADDRESSEE E—
e
e
e e —— =5
PC NETWORK e
320 West Ohio

Chicago, lllinois 60610



IBM PC BASE | New Lower Prices! | IBM PC
SYSTEM HARD DISK SYSTEM
IBM PC w/256K IBM PC w/256K
Floppy Drive Controller Floppy Drive Controller
2 Double Sided Double 1Double Sided Double
Density Disk Drives Density Disk Drive
Mix and Match with Half Height 10MB
your Favorite Monitor Disk Subsystem
and Printer!
*B $ 685.00*
$1 9 3 2 5 = 0 0 liIJI'lIHHIIII!I 1 5
CALLFOR ¥ i
ANN%JESESE‘N}S § EE‘ CONFIGURATIONS
ra W q ' a ™
PORTABLE DESKPRO SYSTEM
HARD DISK SYSTEM WITH TAPE BACKUP

w256K /1 Floppy! 10MB Hard Disk

M

$2 269.00% 2000

640K CPU/1 Floppy/10MB Hard Disk
10MB Tape Drive/Monitor

$2 446 00 w/10MB

Callforioms $2,59600 w/20MB
@8 APPLE/C - APPLE lle MACINTOSH

SYSTEMS

64K IBM PC MEMORY EXPANSION KITS

gecthci);s $9 .00*

Quantity Discounts Available.
Guaranteed for Life!

ry.

r X

DISKETTES

GuaranteedforLife!
Brand name diskettes
avalilable in boxes ot 10
orin bulk packsof50

5%"DS/DD
$8 95*

8%5S/DD

L Bx.10

1/2 HEIGHT DS/DD
DISKDRIVES

The Network buys direct
and makesfantasticdeals
with manufacturers like MPI/
Tandon/CDC/Shugart/Qume/
TEAC and others to bring you

fantastic prices on Name
% Brand drives tor your PC/AT/
XT/jr/or Compatible.

$85.00*

Quantity Discounts Available

INTERNAL PC HARD DISK

Low Power/Automatic Boot. Works on standard PC's
and Compatibles. Includes drive/controlier/cables/
mounting hardware and instructions.

Full one year warranty!
10MB

$340,00"
'$400.00*

Quantity Discount Available

WordPerfect

$190.00*..

MultiMate”

~ *Members pay 8% above this wholesale price plus shipping.

CALL TOLL FREE 1-800-621-S-A-V-E (memoeranos)

PC Gt

GET THE NETWORK ADVANTAGE!!

SEE WHY OVER 100,000 HAVE JOINED
MAKING US THE NATION'’S #1 SOURCE
FOR EVERYTHING IN COMPUTING...

® Our 600 Page Wholesale Catalog
Over 30,000 products priced at Wholesale + 8%. Anything
you will ever need at a Consistent low price. ..

® Quarterly Catalog Updates
Your Catalog is never obsolete! Keep on top of the newest
products and latest price changes.

® The Printout
Our newslettergives you fantastic specials along with
unbiased analysis of new products and industry trends.

® 10 Day Returns on any Hardware!!
If you don't like any hardware product—for any reason
—return it fora refund.

©® 1000 + Title Rental Library
14 to 30 day rentals on over 1000 different titles.
Try before you buy!!

® Size-Strength and Stability
The Network has over 100 employees, 40,000 square feet
of office and warehouse, inventory valued in excess of
$15,000,000 and is ranked the largest computer product
supplier in the Nation!! Our commitment is to serve our
customers and our 90% repeat business rate is proof!!

CALL TOLL FREE
1-800-621-S-A-V-E

(Orders—Membership and Advice!)
In lllinois call (312) 280-0002
Your Membership Validation Number B346
You can validate your membership number and, if you wish,
place your first money-saving order over the phone by using
your VISA, MASTERCARD or AMERICAN EXPRESS. Our
knowledgeable sales consultants are on duty Mon.-Fri. 8 00
AM to 7:00 PM, SAT. 3:00AM to 5:00 PM CST.
PERSONAL COMPUTER NETWORK
320 West Ohio
Chicago, lllinois 60610
Call now...Join the PC NETWORK and start saving today!
Customer Service and Order Status (312) 280-1567
8:30AM to 4:30 PM, Mon.-Fri.CST

\}

o - - - - - - - - - - - - - - -

PCNETWORK « MEMBERSHIP APPLICATION

1 YES! Please enroll me as a member inthe PC NETWORK™ and rush my

catalog featuring thousands of computer products, all at just 8% above
DEALER WHOLESALE PRICES. | will also periodically receive “THE
PRINTOUT", aspecial up-date on merchandise at prices BELOW even those
in my wholesale catalog, and all the other exclusive, money-saving services

available to Members.
B3s6 [ |

| am under no obligation to buy anything. My complete satisfaction is

guaranteed. Please check (+#) all boxes that apply:

Basic Membership Special V.1.P. Membership*
With 14 Days Rental With 30 Days Rental.

O One-year membership for $8 O One-year membership for $15

O Two-year membership for O Two-year membership for $25
$15(SAVE $1) (SAVE $5)

O Business Software Rental O BOTH Business and Game
Library for $25 add'l. per Software Rental Libraries for $30
year—with 14 day rentals add'l. per year—with 30 day rentals

O Games Software Rental “VIP members receive advance
Library for $10 add’l. per year notice on limited quantity

merchandise specials

Account
Number:

Exp. Date
mo.

(CITTTTTITITITIT]

year

[J Check or money order enclosed for$
Name

Address Apt. No.

City State Zip

Telephone ( )

My computer(s) is: (] iBM PC O IBM-XT [ IBM-AT [ Apple I
O Macintosh [J Other

Signatiire

In lllinois call (312) 280-0002 Validation code: B346

Customer Service and Order Status (312) 280-1567
TM & R—Redgistered trademarks of IBM/COMPAQ/APPLE/AS TResearch/LOTUS/Multimate Int./iOMEGA, Inquiry 255

(Signature required to validate membership)
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1
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1
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1
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!
1
1
1
1 O Billmycreditcard O VISA [ MasterCard 0O American Express
]
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1
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1
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1
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¥
!
: Copyright © 1985, PC NETWORK INC.
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Features

CIARCIA'S CIRCUIT CELLAR:
COMPUTER ON GUARD!
by Steve Ciarcia

PROGRAMMING PROJECT:

A SIMPLE WINDOWING SYSTEM,

PART 2: IMPLEMENTATION
by Bruce Webster . .. .........

BuiLD THE EmMuLO-8
by Stuart R. Ball

MakING UNIX SECURE
by Alan Filipski and James Hanko

DATA DESIGN

by Leonard Shapiro . .. ........

PROGRAMMING INSIGHT
DRAGON
by Bruce R. land

WITHOUT A SHADOW OF A DOUBT, this month’s Circuit Cellar is a genuine
departure for Steve. You won't learn how to build anything this time. Instead,
Steve recounts an evening when things got very dicey for him. . .locked out
of the Circuit Cellar, a monster security system facing him, the possibility of
destruction descending on his neighborhood. Enlisting the aid of a doubting
but helpful neighbor, Steve prepared to storm the Circuit Cellar. Did they suc-
ceed in preventing disaster? We're not about to tell you here.

This month’s Programming Project is the final part of Bruce Webster’s arti-
cle on windows. He shows you how to close a window, describes pseudocode
versions of the necessary routines, and gives code fragments from an im-
plementation on an Apple Il. Noting that many older microcomputers don't
have windowing routines built in, Bruce hopes that his article will help you
get started.

If you are tired of continually programming and erasing EPROMs as you
develop software for your projects, you may be wise to construct the Emulo-8.
Its creator, Stuart Ball, says that it's an ideal program-development tool on
several counts and gives you all the details in “"Build the Emulo-8

Addressing themselves to system administrators, Alan Filipski and James
Hanko examine some specific security-related features of the UNIX operating
system, discuss methods of attack employed by crackers, and outline counter-
measures that are effective against would-be invaders. The authors believe
that administrators who are aware of potential problems can maintain their
systems to provide sufficient privacy and protection for most applications.

Just as you should apply principles of structured programming to your pro-
grams, you should apply principles of data design to your database. In “Data
Design” Leonard Shapiro offers valuable techniques for achieving this goal.

This month’s Programming Insight, from Bruce Land, focuses on the recur-
sive drawing of a dragon curve on the Macintosh. The Mac’s high-resolution
display and the rapid execution rate of MacFORTH produce the interesting
image shown on page 137.
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CIARCIAS CIRCUIT CELLAR

COMPUTER ON GUARD!

BY STEVE CIARCIA

A tale of overzealous
computer security

Editor's note: Steve Ciarcia has
been working with and writing
about home-control systems for
many years. This month's Cir-
cuit Cellar shows what could
‘happen when a sophisticated
system runs amok.

“Merrill, you gotta help me!”

The feeling of panic was coming over me
as | beat on Merrill's back door. | needed
help. and Merrill was the only person I
could trust—the only person that would
understand that | wasn't crazy. As | knocked
on the door, | glanced over either side of
my shoulders to make sure no one else was
around.

“Merrill, you gotta help me!”

| stood nextto the doorin a shadow that
the moonlight failed to illuminate. It was a
cool spring evening. While the stars shown
brilliantly in their quiet elegance, | couldn't
help but fear that this would be the last
quiet moment of the evening if | failed.

“Steve? What are you trying to do? Can't
you just ring the bell and wait 30 seconds
like everyone else?”

Merrill wasn't really mad. just startled at
my wild-eyed look and disheveled ap-
pearance. | often visited him but usually an-
nounced myself by some means other than
beating down his back door. He waited a
few seconds. He realized that this wasn't a

social call and changed his tone to one of
concern.

“What's wrong? You look terrible”

"l locked myself out!”

For any other person in the world, that
would not be a catastrophic occurrence. In
fact, the words sounded a bit absurd as I
said them. I only hoped that Merrill valued
our friendship enough to listen to me.

“You locked yourself out? Didn't you once
give me a key to hold just in case this ever
happened?” Merrill was becoming increas-
ingly curious as to why I should be so
distraught. I should have known he had a
key.

I nervously glanced at my watch and
answered, "That was when one needed a
key to get in my house.” Such a statement
obviously would lead to all kinds of conjec-
ture, but | didn't have time to explain.

“What do you mean, no key? How do you
get into your house? Whistle?” Merrill
seemed a bit disturbed that I was playing
guessing games.

"l don't use a key anymore. | use a digital
code. | really don't have time to explain.

(continued)
Steve Ciarcia (pronounced “see-ARE-see-ah’”) is an
electronics engineer and computer consultant with ex-
perience in process control, digital design. nuclear in-
strumentation, and product development. He is the
author of several books about electronics. You can
write to him at POB 582, Glastonbury, CT 0603 3.

COPYRIGHT © 1986 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.
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CIRCUIT CELLAR

Please, just put on some dark clothes and help me’”
His help-thy-neighbor attitude took five giant steps back
when | mentioned the necessity for dark clothes. Glanc-
ing at my watch once again to see how much time we had
left, 1 determined that a portion of it had to be allocated
for explanation. | stepped into the doorway and moved

Merrill was amused. Every time he and | had spoken
lately, it had something to do with computers. He no
longer thought | was completely crazy. just a little. There
was still that one burning question. "What has that got
to do with the soufflé?”

“There’s a soufflé in the oven, and let's see . . . it should
be done in 30 minutes. But

past Merrill.

“You see, Merrill. I've
locked myself out of the
house, and I have a soufflé in
the oven.”

Merrill looked at me like |
was some kind of nut. He
walked over to the kitchen
sink and opened the cabinet
doors beneath it, revealing a
toolbox. “Look. we'll zip over
and pull the hinges on one of
the doors. It's a cinch.”

Before he could pass me
any tools. | interrupted him.
“Merrill. it's not that easy.
You don't understand. Let me
explain.”

The expression “Please
do” was painted all over his
face and needed no ver-
balization. As he sat down in

the oven timer only buzzes.
It doesn't shut the oven off.
I know you're only an
engineer and not Betty
Crocker, but even you can
guess that it wouldnt be
more than another 20 to 30
minutes before it starts to
burn”

| spoke rapidly. We were
eating up precious seconds
"When the smoke from the
burning soufflé hits the
smoke detectors on my
alarm system, all hell is going
to break loose on this street”

“Wow! What does it do, call
the police?”

Most people are familiar
with the standard smoke and
burglar alarms that automat-

=47 7
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the overstuffed chair, he ex-
tended and crossed his legs
on the footstool and stroked

“Merrill, you gotta help me!”

ically dial the fire depart-
ment. While the end result
was the same. my method

his gray beard nervously. The

little bit of fuzz on the top of his balding head seemed
to bristle like a cat. To further the impression that he was
ready for a real fish story, he took out a briar pipe and
nonchalantly started to clean it. Between the sounds of
tapping the pipe on the ashtray and blowing through the
stem to clear it, he extended his hand toward me and said,
"Do begin, please”

The delay was excruciating. It was critical to act soon.
The soufflé was irrelevant. It was the chain of events that
could be accidentally touched off that | was worried about.
My only hope was to talk fast.

“Merrill, my house doesn't use a house key anymore
because it has a computerized environmental and security
control system!”

He puffed on the pipe and interjected, "Fair enough.
But what's that got to do with the soufflé?”

“This isn't just any home-control and security system.
| designed it! An advanced sensor system tied directly into
my computer makes it about the most sophisticated home
burglar alarm in the world. | got thinking one night that
| needed a burglar alarm. Since practically all the lights
and appliances were already connected to the control sys-
tem. | just extended its capability a little. But I got a little
carried away on the engineering, and I'm not sure | know
how to get in without setting it off
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was quite different. The so-
phistication of my home-control computer was unmatched
by anything that commercial companies had to offer. That,
in combination with the mind of your average. everyday
mad scientist, can produce startling results.

“Well" | started rather sheepishly. It isn't often one has
to explain the limits of his paranoia. "It isn't every day
you have a fire in your house. When you do, you want
action fast so you can reduce the damage and get peo-
ple out in time. This system is predicated on everyone act-
ing fast. When a fire or smoke is detected, it first sets off
the alarm horns mounted outside next to the garage. I've
never tried them, but theyre war surplus air-raid sirens.

“"Mathematically. the sound level coming out ought to
be high enough to break about half the windows on the
street. Mrs. Picker, who lives directly across from my house,
will probably have her whole house moved back about
two feet when they go off.

“Secondly. there are four xenon strobe aircraft-landing
lights mounted on the corners of the house that will start
flashing with about 2 million candlepower each. That was
just in case the fire trucks had trouble finding the house.

“Then come the automatic telephone calls out on the
three telephone lines. Remember, Merrill, my computer
has a voice synthesizer, so | don't need a tape recorder.
It definitely doesn’t sound like a recording. so it should
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prompt immediate action. The first call is to the fire depart-
ment. It also is simultaneously transmitted on CB chan-
nel 9. Then a whole bunch more. The end result is more
cars and trucks than we can fit on this street.”

The pipe in Merrill's mouth drooped lower and lower
as | conveyed the consequences of my alarm going off.
It was hanging down to his

room fully dressed for action.
“I'm ready. Let's go.” ’
Merrill looked like a cat burglar. The solid-black sweat-
shirt had a hood that completely covered his balding head,
and, while his gray beard still showed, it aided the
camouflage. His pants were equally dark and skintight. All
reflective surfaces like belt

chin when he muttered,
“Why don't you add me to
the list of calls in case | miss
the initial shock wave."

“"Don't worry, Merrill!
You're the ninth call!” Merrill
definitely had a concerned
expression. As | expanded
upon the next step. it turned
to terror.

“Merrill, you gotta help me
break into my house and
shut the alarm off before the
soufflé burns”

The pipe fell out of his
mouth, and the ashes
formed a line down the front
of his shirt. He barely noticed
them as he exclaimed, "Are
you crazy? Break into your
own house?”

buckles and key chains were
carefully omitted. Black track
shoes completed the outfit.
| only hoped we didn‘t have
to do too much running with
all the rope, and as we
jogged up the street toward
my house, Merrill turned and
asked, “You sure you know
how to get in?”

The details of the com-
puter alarm design flashed
through my mind. | knew
every wire, every sensor. Yes,
| knew what the components
of the system were. But the
computer had far greater
speed than | at analyzing the
data received from them. A
pressure switch activated in
the wrong sequence, a heat

“Look, Merrill, I designed
that system to prove | could
do it. Now that | can count

“But what's that got to do with the souffle?"

sensor detecting human
presence, any number of
things could activate the

the seconds before | know

it's going to go off, | recognize it as pure overkill. I'll replace
it later with something more sane, like six Doberman
pinschers and a minefield. But right now we have to stop
it! Will you help me?"

Merrill brushed the ashes off his lap and jumped up.

"Do | need dark clothes?"

“Yes. I'll explain later. And wear a dark sweatshirt with
a hood or something to cover your head”

The evening newspaper fell to the floor as it was sucked
off the table by the vacuum created as Merrill ran to
change. I could detect a cold sweat forming as | checked
my watch repeatedly. It was only 10 minutes since we had
first started talking, but now it was only 20 minutes before
the soufflé would be done.

| could picture in my mind the progression of events that
would follow. First, the soufflé would blacken and crack.
Then, as it shriveled, some of the exterior sections would
have dried enough to be combustible. The first whiffs of
smoke would go unnoticed, but eventually a billowing
cloud would spew forth from the oven. When it reached
the smoke detectors, the computer would go into action.
Our only hope was to get inside in time to stop the com-
puter. If we failed, we had better make sure we were not
standing next to one of those sirens when it blew. Fur-
ther thoughts were interrupted as Merrill burst into the

alarm. | had let my inventive
genius run “open loop.” The tiny credit card that now lay
on the coffee table in the living room had been my only
control over the potential Frankenstein | had created. True,
it would foil a burglar or call the fire department, but the
ends to which | had gone in devising the system were
aimed more at instant incineration of any perpetrator than
protection of property.

To fully answer Merrill's question was impossible. | didn't
know whether | could beat myself at my own game. "I
don't know, Merrill. 1 hope so” "

We stopped in front of my house. Almost magically a
floodlight switched on to illuminate the area before us.
Music could be heard from inside. A light in one room
switched off. and another turned on. I didn’t wait for Mer-
rill to ask since | knew he was curious.

“"Most of the AC outlets in the house are remote-con-
trolled. The computer can control almost any light or ap-
pliance in the house, except the stove. The computer
knows that something or someone is out here from micro-
wave motion sensors planted in front of the house. No
one is in the house, but it is simulating habitation by play-
ing music and making it appear as though people are mov-
ing from room to room. Just for good measure, it turned
the floodlight on to tell you that it knows you're here too:”

(continued)
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Merrill started toward the front walk. | grabbed his arm
to stop him.

“Forget it. The only way into the house is through some
window that doesn't have any sensors attached. They're
in the back of the house. Possibly one of the bathroom
windows would be the best to try”

“Hey, Steve, before | lay my

ticking away. No longer was he along for the ride. Now
he was a committed participant. “Let's go.”

| knelt down next to a sandy area at the corner of the
lot. Merrill looked over my shoulder. Grabbing a short stick
to draw in the soft soil, | started to lay out the attack plan.
"Here’s the house, the property line, and key obstacles.
There's only one way to ap-

life on the line to save your
soufflé, do you mind telling
what happens if we set off
the burglar alarm while trying
to break in. You already told
me about the fire alarm.”

My reputation had pre-
ceded me. The fire alarm was
only part of the system. The
burglar alarm was equally
devastating.

“Well, there's a bunch of
stuff I'll explain as we go
along. It's too complicated to
explain in detail. But the end
result is that the computer
determines the location of
the perpetrator and then
tries to lock him in the area
where he has been detected
and calls the police”

"If that's all. you can ex-

proach the house from the
rear and not be detected. We
have to go over the side-yard
fence, along through the
brush to the pine trees
behind the house, and then
across the back lot. Have you
done any pole-vaulting
recently?”

"Pole-vaulting? Are youkid-
ding? [ just about have
enough energy to go from
the couch to the refrigerator
for another beer. What are
you talking about?"

His eyes opened wide and
projected a common exple-
tive. The general translation
was. "Hey man. | agreed to
break in a house with you,
but | ain’t pole-vaulting over
no fence”
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plain the accidental phone
call to the police. They often
get false alarms from auto-

“Mathematically . .

That was the easiest way.
but | had to agree with Mer-
rill. The years in the cellar be-

matic dialers.”

“"Wait, you didn't let me finish. Then, it sets off all the
sirens and lights, just for good measure. And, oh yeah,
there's a very loud noise source inside the house that's
triggered, which is supposed to temporarily disable the
perpetrator. Then it does all the same telephone calls, ex-
plaining there is a break-in instead of a fire”

Merrill looked at me in amazement. The adventurer in
him wanted to go full speed ahead and tackle the Mount
Everest of electronic obstacle courses, while the quiet
engineering instinct suggested that he go home and check
his medical insurance first. He shook his head as he said
facetiously, "Why didn't you just use tear gas?"

“Oh, I considered it. It's just too hard to get the smell
out of the Oriental rugs.”

This unexpected response was too much for Merrill. As
we stood there in the moonlight, | could see the sweat
forming above his brow.

To this point, he had been aiding an eccentric neighbor.
Though it had taken a long time and not through any direct
explanation, Merrill was ready to admit that this computer
alarm had to be stopped. There was no animosity that
I had created it, just a realization of the full consequences
of its being.

He. too. looked at his watch and sensed the seconds
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ing a mad inventor rather
than a tennis pro had taken their toll. | wasn't about to
pole-vault over any fence either.

“We've got to find a way over the fence without actually
climbing on it. There are vibration sensors in the vertical
supports that are meant to detect anyone climbing over
it. Tripping it won't set the whole alarm off, but it will start
a timer where the computer treats perimeter events more
seriously. If during that period the computer senses too
many motion and vibration inputs, it will treat it as a threat
and react accordingly.” | didn't elaborate on the latter.

We stood next to the fence. It was constructed of heavy
wire mesh attached to metal supports. Trying to vault over
such a fence and missing would be like putting your body
into a cheese grater. It was only about 5 feet high though.
so there had to be an easy way over it.

Merrill looked at the situation. I could see his engineer-
ing mind going to work. Pictures of levers, fulcrums,
balances, and pulleys were flashing through his mind.
Walking over to the tree adjacent to the fence, he started
coiling a length of rope in one hand. With one mighty
swing., he threw the coil of rope over a 20-foot-high tree
limb hanging directly over and parallel to the fence. Now
the rope hung down and touched the top of the fence.

“"Come here, Steve he said.
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| was still a little puzzled, even as he looped the rope
around under my arms and tied a knot at my chest. Only
when he pulled on the other end and hoisted me off the
ground did | realize how he intended to get us over the
fence.

"Gee, Steve, why don't you lose a little weight for the
next break-in?"

toward the pine trees:”

“Crawl? Why do we have to crawl?”

"I'll explain when we get there. Right now, pull your hood
up over your head like this. Whatever you do. don't look
at the house as you run past the brush into the pines, or
the computer will see you'

“"What is this, a science-

| felt like a side of beef
hanging on a rope 6 feet off
the ground. When he started
swinging me from side to
side, I thought I was going to
get seasick. The amplitude of
the swing got longer and
longer until the arc carried
me over the fence to the
other side. The realization of
what the next part of the se-
quence would be came a
fraction too late for me to
protest. As the arc carried
me over the fence, Merrill let
go of his end of the rope.
Logically, 1 should have ex-
pected that this was the only
way, but the experience of
being swung on the end of
that rope hadn't any sem-

fiction movie or something?
What do you mean see us?"
Merrill's nervousness was
evident by the shrillness of
his voice. He should have be-
lieved me when | said it was
the most sophisticated alarm
installed in a home.

“Just that. See that small
box on the corner of the
porch roof?” | pointed to a
small black rectangular
enclosure suspended below
the corner of the rcof line.
About every 10 seconds a
small red light flashed. giving
it the appearance of being
activated.

"There’s a digital television
camera in that box that scans,
this section of the yard be-
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blance of logical reasoning
on my part. My far-too-late
protest started something

“Gee. Steve, why don't you lose a little weight
for the next break-in?"

tween a height of 3 and 7
feet. When that light flashes,
it starts a scan and looks for

like a "whoop” and con-
cluded with the tonal equivalent of Tarzan merrily swing-
ing through the jungle and suddenly missing the last vine.

The fall was only 6 feet, but it felt like a hundred stories.
| thought that if that was a sample of things to come,
maybe | should take my chances with the alarm. It didn't
help matters when I landed sitting down. The ground was
quite moist, and my clothing sucked up the water like a
sponge. When | put my hand down to reorient my posi-
tion, I felt the cold spring mud ooze between my fingers.
The totality of my situation and the immediate sensations
at hand were summed up with the single word, “Yech!”

As | turned to check on Merrill, I caught a glimpse of
him sailing through the air. Rather than be hoisted, he had
secured one end of the rope and tied large knots in the
other to aid climbing. Once at the 6-foot level. he swung
out over the fence as | had and let go. Even though he
came down feet first, the momentum was too great for
the terrain. It took only a fraction of a second for two skid
marks to form behind his heels, and Merrill came crashing
down in the same sitting position next to me. His first word
was, “Yech!”

| glanced at my watch and realized there were only 10
minutes left on the oven timer. | said, “Come on, Merrill,
we can'tsit here like two idiots. There's not much time left.
We have to head for the brush on the right and then crawl

changes in light patterns
from one scan to the next. With our dark clothes. by run-
ning just ahead of the scan we should go unnoticed"

The 30 seconds it took while we watched the blinking
light until we could anticipate the next scan seemed like
an eternity. When the precise moment came, | yelled.
"Head for the pines. Go!"

Running with both hands in our pockets to shield our
skin from detection made trying to run at full speed rather
awkward. It was more like a high-speed waddle than the
statuesque gait of a long-distance runner. We had 5 sec-
onds to make it to the pines before the camera would start
to retrace its path and compare the new image to that
of the preceding scan. It was barely 120 feet, but it took
all our effort to achieve it in time.

As | was about to dive under the first pine for conceal-
ment, | remembered something vitally important. |
crouched under instead. "Merrill, watch out where you
walk. There is where my dogs ... Oh, I see you just found
out. Sorry about that, Merrill”

Merrill was apparently just mentally chalking it up on
his list of reasons to strangle me when the escapade was
over—which it wasn't. Standing out there in no-man’s-land
was not accomplishing the task. Pointing tO his watch, he
said. "We have 5 minutes. What's this about crawling?”

(continued)
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“Don't worry about it, just crawl. Remember, we have
to stay below 3 feet high. Don't stand up or were dead.
Ready? Go!”

Merrill still didn't understand why he was on all fours,
crawling toward my house at ten o'clock at night. Life used
to be so much simpler.

We were neck-and-neck

Not wishing to argue, since time was running out, | mere-
ly responded, “Genius is never appreciated until it's too
late”

“Steve, tell me why I'm going through all this. What do
you have in your house that is so valuable that you in-
stalled a system designed to counter an invasion?"
“Well, if I really think about

about halfway across the
~yard when the computer
spotted us. Two bright flood-
lights came on, illuminating
the area where we lay. Mer-
rill. exercising reflex actions
learned from years in the
Marines, instinctively dove
into a prone position, as
though he anticipated an im-
minent artillery barrage. At
the same time the lights
came on, the tumultuous
roar of many vicious, snarling
dogs filled -the yard.

Frozen in his position, Mer-
rill yelled. "What have you
got, a pack of hungry timber
wolves in the basement?
What do you need an alarm
for?”

it, I guess the computer con-
trol system and all the alarm
sensors are probably worth
the most.”

Merrill didn't know how to
respond to that information.
We computer hackers design
things sometimes just for the
challenge. Unfortunately, this
particular challenge was get-
ting out of hand. and time
was very short.

The remaining distance
across the lawn was far less
wasteful than the first. We en-
countered no land mines,
bear traps. or quicksand. We
finally found ourselves
resting against the house just
below the bathroom window.
Reaching the next objective

“Don't talk. Just bark!”
“Bark?" Merrill looked at
me and shook his head.

"Bark.” | said. "Like this. Arfl Arfl Arft”

was not as bad as the pre-
ceding events. The window
lock was easily pried open

"Bark.” | said. “Like this.
Arf!l Arfl Arf!”

Soon we were both barking and woofing up a storm.
My two Scotties would be proud of us. We kept it up for
about 25 seconds, until the lights and the ferocious dogs
stopped as miraculously as they had started.

Speaking very softly and not waiting for questions, 1 said,
“Hey. you can stop barking. There's a laser perimeter in-
trusion detector in this corner of the yard. It sensed our
presence below the 3-foot level. It turned on the flood-
lights and the recorded sounds of barking dogs to see
what it was or try to scare it off.

“Now, here's what the computer is great for. After all
that was triggered, the computer turned on a microphone
to listen out here at the same time. When it heard us bark-
ing the same as any real dog would do upon hearing the
recording, it shut off the alarm sequence. You see, Mer-
rill, the computer thinks we are just a dog that wandered
through the yard and not an intruder. A real burglar, smart
enough to see the different sensors and trying to crawl
as we have been doing, wouldn't know enough to bark
back at the computer. Neat, huh? Now we can finish crawl-
ing to the house. It won't bother us again.

Merrill rolled his eyes and put his muddy palm to his
sweat-laden forehead. As straight-faced as one could be,
all things considered, he said, "Steve, you're crazy:
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with a pinch bar. I warned
Merrill not to make any noise once he was inside the
house. Then | hoisted him up to the window. Grabbing
the top of the window frame for support, he lifted himself
off my shoulders and knelt on the window ledge. Next,
trying to be as graceful as he could in such an awkward
position, Merrill swung his body around so that he now
sat on the sill, with the trunk of his body hanging outside
the window and his legs projecting inside. Once in that
position, it was easy to swing into the bathroom and land
squarely on the floor.

In a gymnasium, Merrill would have executed it perfectly.
A small bathroom was quite another story. One foot came
down squarely on the carpeted floor, as it should have.
The other foot came down squarely into the open toilet,
as it shouldn't have. Remembering that | had warned of
excessive noise, he cussed very quietly as he extracted
his foot from the toilet.

As he leaned out the window to help pull me up. he
said, "Hey, Steve, | hear some kind of buzzer in the house.”

I quickly glanced at my watch and responded, “That's
the oven timer. It's running a little faster than I thought.
Now the soufflé is overcooking. Help me up. We haven't
got much time”

Merrill leaned out the window and grabbed the
shoulders of my sweatshirt as | jumped up to the window
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ledge. My entrance was far less graceful than his. | had
no alternative but to go through the window head first.
I'd swear that Merrill directed my flight toward the toilet
on purpose, but | have no proof. At the last instant, | was
able to extend an arm and apply a force opposite to that
of my trajectory. The result was a dull, rolling thud on the
bathroom floor.

The situation presented a problem. Should | leave the
oven on and purposely trigger the alarm to bring help and
catch the prowler? Or should we still try to finish what we
had started and then hope the perpetrator wasn't smart
enough to make it through my alarm?

| looked at my watch. The soufflé had to have been
over-cocking about 10

Our totally disheveled ap-

minutes. The stove timer was

pearances lent no levity to LY ON \ \ \ 1 buzzing relentlessly in the
the situation. But we were in- \\\ o | / \\ ' \ ’ background. I sniffed the air.
side the house, and the stove < //1 f% \ \ What had previously smelled
was just 20 feet away. If we \\R\l L 1 /}) 77 /‘/ \ \ freshly baked now had the
could get to the soufflé in | ;\\\ b f@,__— scent of being overdone. It

time to stop it from burning, F———— & \
we would have all the time in | FH5 W&
the world to shut off the rest g ))’ \ ¢
of the alarm. "Merrill, don't
say anything louder than a \
whisper. There are mikes
planted around the house,
and the computer is listening
for loud noises” | extended
a forefinger against my lips to N e e
dramatize what | had said. S T T A
“Steve, | just saw some-
thing outside. Outside near
the fence in the backyard!
Merrill was looking out the

would still take a few minutes
before smoke would be pro-
duced that the computer
could smell. We were in areal
dilemma. We were caught
between our protector and
the prowler.

“Steve, look again!" Merrill
pointed toward the dining
room window. “lt's a
woman!”

The figure was in full moon-
light in front of the window.
The features were easily dis-
cernible, and | recognized

/|

window, and after a few
moments he excitedly
pointed over my shoulder

I'd swear that Merrill directed my flight toward the toilet
on purpose, but 1 have no proof.

the person immediately. The
metallic glint previously
thought to be a gun was the

toward a dining room win-
dow, visible from the bathroom even though it was on the
other side of the house. "There it is again!”

| jerked around in time to detect motion from an un-
known object. "What do you think it is, Merrill?"

Before he had time to answer, a human form stood for
a second in front of the window. Extending from an arm
was a long, slender object. For a moment, Merrill and |
just stood with our mouths open watching the proceed-
ings. The figure turned suddenly. The slender object ex-
hibited a metallic gleam in the moonlight. Then the figure
was gone, as quickly as it had appeared.

We looked at each other. Our eyes were wide open as
we whispered in unison, ‘I think that was a gun!”

"I think we have a real prowler, Steve. What are we go-
ing to do? He has a gun, too!”

"Don’'t ask me! Remember, I'm stuck here, too.”

"Suppose. Now just suppose he was able to get by all
the alarms and got into the house. And just further sup-
pose he fills his pillowcase and is about to leave when
he decides to go to the bathroom. Voila, us two looking
down the barrel of that gun!”

“Shhh, Merrill. Don't be an alarmist. Nobody can get

through my alarm system:
" Simultaneously, as Merrill spoke them, | thought of the
exact same words, "But we did!"

stainless-steel tip of a walking
cane. | grabbed Merrill's arm tightly and said, “That's no
woman. That's Mrs. Picker from across the street”

“Is that bad?’ Merrill had little experience with Mrs.
Picker. He could not fully comprehend the grave position
we were now in.

“That's worse than any prowler with 10 guns. She prob-
ably saw us and thinks we are the prowlers.”

"Boy, that must really take guts to confront two prowlers
single-handedly.” Merrill still didn't understand what | was
trying to tell him.

“That feisty old lady might be 80, but | wouldn't put it
past her to climb over the fence after us if she discovered
the rope. What I'm really worried about is that while she’s
looking for us, she’ll probably set the alarm off. When the
law arrives, guess who is wearing the cat-burglar costumes
and covered with mud?”

Merrill looked down at his clothes and back up at me.
His eyes pleaded with me to act fast. We were in the worst
possible combination of circumstances to be caught in.
The only solution was to try to turn off the system before
Mrs. Picker triggered it.

“Let's go" | said. “"We still have to turn the oven off

Merrill agreed. We had no other choice. Extra time to
shut off the system was gone. First, we had to get to the

(continued)

APRIL 1986 * BYTE 91



CIRCUIT CELLAR

stove. Motioning to Merrill that he should follow in my
exact footsteps and mimic my every motion, like a child-
hood game, we started the ordeal.

“Merrill, see those two holes on either side of the door
molding? Those are photosensors. The computer can tell
if we pass through the door and in what direction we are
going. Fortunately, they are

in the front hallway. The motion sensors in that area of
the house were not as easily overcome as the simpler
variety that we had thus far defeated. The cellar door was
but 5 feet and one pressure switch from the stove. We
made it to this objective as easily as we had the others.
There was no sensor on the door. | opened it slowly so
that the squeaking of hinges

only 18 inches off the floor.”

At the doorway of the
bathroom, 1 lifted my right
leg very high and extended
it out over the other side.
Shifting my weight to the
now firmly planted foot out-
side the bathroom, 1 re-
tracted the other leg by re-
versing the process. Merrill
followed suit. We stood in the
back hallway outside the
bathroom.

"Every doorway we go
through, we will have to
follow the same procedure.
Got it?"” Merrill nodded affir-
matively as | continued to
whisper, "Now step over this
area and these other two.
There are pressure switches

would not reach an appreci-
able volume level.

When we opened the door,
my two Scotties looked up at
us. "No time to play now,
guys,” 1 said.

| went bounding down the
stairs with Merrill in close
pursuit. “When the alarm is
activated, the dogs are kept
in the cellar. So there are just
a few sensors down here.
We're home free now!”

Merrill and [ stood in front
of the computer control sys-
tem. This computer did not
have the usual panel full of
flashing lights. That was old
hat. The new stuff all had
cathode-ray-tube displays.
The monitor attached to the

under the rug that will go off
if you step on them. Tty not
to make too much noise

Mrs. Picker

control system displayed a
matrix of control parameters

jumping. Remember the
mikes!”

Ordinarily, all these sensors and switches caused the
computer to turn on lights and direct the stereo system
to the appropriate rooms as | walked through the house,
all in the name of convenience. Now, however, the feeling
we had was like being in combat. We were in the middle
of a minefield directing those behind to follow in our foot-
prints. While the sensation of stepping on a mine could
not be exactly equaled by my computer, the heart attack
following the first sound of that air-raid siren could be just
as lethal. We silently high-stepped and hopscotched our
way through the house until we reached the stove.

As | extended an arm to turn the oven off, I could see
the blackened soufflé through the oven door's window.
It was very disconcerting to see a creation of one’s hand
and mind shriveled and destroyed. But the realization that
we were still at the mercy of another such creation
prompted a fast exit. We had not gotten to the stove too
soon. Inside it was filled with smoke. While not so dense
as to obscure total view, | dared not open the oven door.
The smell was of burned baked goods, but it was not
dense enough for the computer to get excited about—yet.

Our final objective was the cellar, where the computer
was headquartered. It was quicker to go there than try
to find and insert the digital card in the reset mechanism
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and on/off state. Peripheral
sensors, not directly used to
determine specific alarm conditions and still experimental,
scanned the grounds like radar and displayed their activity
around an outline of the house on another monitor. A dot
flashed on the screen next to the outline. It slowly moved
around the peripheryof the house.

“That's Mrs. Picker.” | pointed out to Merrill. “The com-
puter knows she’s out there. It has turned on the lights,
but it will ignore her unless she goes over the fence into
the backyard. See, she’'s moving in that direction now. I'll
need about 3 minutes to enter the disarm commands.”

Merrill looked around the cellar at all the equipment.
Spying a refrigerator, he started to walk toward it. "Hey.
Steve, why can't you just pull the plug on the computer?”

"That wouldn't do anything. In case of a power failure,
the computer has battery backup and all kinds of re-
dundancy’

| started to type in the first abort code. Merrill, who final-
ly felt relaxed again, stood at the refrigerator and said,
“Boy, all this work has really made me thirsty. Do you have
any beer in here?’

He opened the refrigerator door. The fact that the
refrigerator contained refreshment became immediately
irrelevant. Suddenly a small speaker next to the computer
started to emit a loud, repetitive sound: beep. .. beep. . .
beep. . .beep.
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“Merrilll You triggered the alarm! It's going to go off in
10 seconds!”

My mind raced with the thoughts of things that were
about to happen. Everyone but the National Guard would
be here in 10 minutes. Large jetliners approaching the
nearby airport would be distracted by the brilliant flashing
lights and start to circle the

Merrill yelled down the stairs. "I'll be right back. I'm just
going to borrow Mrs. Picker's cane!”

CIRCUIT CELLAR FEEDBACK
This month's feedback is on page 336.

NEXT MONTH

house instead. They would
find Merrill and me in a state
of partial rigor mortis from
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Adding SCSI expansion to
the SBI80. m

7

the loud horns that would
now go off inside the house.
The computer had sensed an
intruder. Finally, and most
important, there was Mrs.
Picker. If she was standing
next to one of those sirens
when it started, it would be
curtains!

Merrill's eyes bulged with
terror. Internally, he
screamed, how could this be
happening? Vocally, he
yelled, "l thought you said
that there were very few sen-
sors down here because of
the dogs! Why did it go off?"

Simple, yet true. We were
done for, but he still had to
know. “Dogs dont open
refrigerator doors. That's
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“Give me a minute or two to fix it, and I'll show you that
the sirens really do go off."

This story was adapted from
the chapter called "Computer
ON Guard” in "Take My Com-

~ puter. . . Please!" by Steve Ciar-

cia and is reprinted by per-
mission of Scelbi Publishing.

Autographed copies of my
hardbound book “Take My
Computer. . .Please!” can be
obtained for $10 including
shipping (add $6 outside
continental US., $4 for
Canada). Send check or
money order directly to me
at POB 582, Glastonbury, CT
06033.

"There is an on-line Circuit

Cellar bulletin-board system
that supports past and pres-

why”

The 10 seconds had almost elapsed. My final words
were, "Hit the deck! Cover your ears!” That was exactly
what we did. It was a hard-tiled cement floor, but we dove
under one of my workbenches and covered our heads
with our arms. Almost immediately the beeping stopped.
Then, silence. . .and more silence. . .and more silence.
After about 15 seconds | peeked out. At 30 seconds we
got up and walked over to the computer.

"l don't understand,” I said. "It should have gone off.
At the end of the beeping, it should have started the sirens
and lights and everything. |1 don't understand.”

| walked over to the console and started to list the pro-
gram on the display. "There must be a program bug or
a loose wire in the back here someplace. Otherwise, it
would have gone off I busily typed on the keyboard as
I spoke. "Gee, Merrill, that's a lousy demonstration of my
talents. I'm a better programmer than that.

“Merrill, wait a few minutes, and let me see if | can fix
it. Don't think this was all a waste of your time. | want you
to know that this thing really works. Give me a minute or
two to fix it, and I'll show you that the sirens really do
go off!

Merrill didn't wait. He gave me a fierce glance and took
off up the staircase. | yelled, "Where are you going? Don't
you believe this will work?”

ent projects. You are invited
to call and exchange ideas and comments with other Cir-
cuit Cellar supporters. The 300/1200-bps BBS is on line
24 hours a day at (203) 871-1988.

Due to an overwhelming response and increased produc-
tion rate for the SB180, as described in the September
and October 1985 Circuit Cellars, the assembled and
tested SBI180-1-20 "BYTE Readers’ Special” price of $499
has been extended indefinitely by Micromint.

To be included on the Circuit Cellar mailing list and receive
periodic project updates and support materials, please
circle 100 on the reader-service inquiry card at the back
of the magazine.

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

Ciarcia's Circuit Cellar. Volume 1 covers articles in BYTE from
September 1977 through November 1978. Volume 11 covers
December 1978 through June 1980. Volume 111 covers July
1980 through December 1981. Volume IV covers January
1982 through June 1983. Volume V covers July 1983 through
December 1984.
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When You Get Tired Of

'IBM HARDWARE

AST List  Ours
SixPak Plus 64K . ... ... ... $395 $239
SixPak Plus, 384K, S/P/CC ... $895 $269
Advantage Multif Brd for AT... $595 $425
Rampage 256K for PC ........ $495 $395
Rampage 128K for AT ........ $745 $495
CENTRAL POINT
- PC Option Board. «....w..... $95 8§ 81
COMX
130 Watt Power Supply ....... $179 $ 93

CORE Hard Disks for AT
ATplus 20 meg for AT ...
ATplus 30 meg for AT ...
ATplus 56 meg for AT

.. 81595 $1355
.. §1995 $1695
$3595 $3195

HAUPPAGE (HCW)

8087 Chip. . . $175 $119
8087-2Chip .......... . $225 8175
80287 Fast-5 Chip $295 $229
HERCULES

Color Card with Parallel Port .. $245 $159
Mono Graphics Card.......... $499 $319
INTEL

Above Board 64K for PC...... $395 $299
Above Board 128K for AT..... $595 $449
KENSINGTON

Masterpiece Plus ............. $180 $129
KEYTRONIC Keyboards

KB5151 or KBSI5I Jr......... $255 $189
MICROSOFT

Mouse . — ceween.. $195 $125
MOUSE SYSTEMS

PC Mouse with Paint ,........ $220 $145
Mouse with Software (Jr) ... ... $220 $138
PERSYST

PC Mono Board w/Par Port . . $250 $159
ColorBoard ................. $210 $139
QUADRAM

Quadboard no RAM to 384K... $295 $189
Quadboard 384K S/P/CC/G ... $795 $235
EGA+ Board ................ $595 $425

RACORE

Expansion Chassis Plus (Jr) .... $675 $459
256K Expansion Board (Jr) .... $275 $179
TALLTREE

JRAM Il board. ... . ........$219 $159
JRAM 111256K Board . ... ..... $399 $309
TITAN

PC Accelerator 128K ......... $795 $595
VIDEO 7

Mono Graphics Card. . . . $250 $179
MGC with Parallel Port $300 $215
VEGA Board IBM EGA Comp... $599 $429

IBM SOFTWARE

ASHTON-TATE

Framework Il. ............... $695 $415

dBase [l1+ .................. $695 $389

dBase Il (req. PC DOS & 128K). $495 $305

BOURBAKI

L e IR $95$ 62

CENTRAL POINT

Copy HPC.................. $ 40 § 22

PC TOOMS. . ... g chn i v oo $40 8 22

CHIP SOFT

TUrboRTaX cirydiaiiisht - - « - $ 65§ 45

CYGNET

The Little Black Book ........ $50$ 39
| DAC

Easy Accounting............. $70 $ 55

DOW JONES

Market Analyzer . ., ... yx..... $349 $229

FIFTH GENERATION

Fastback.............. ol s $179 $109

FUNK SOFTWARE

Sideways . .. sw .$ 60 $ 42

HOWARD SOFT List  Ours
1986 Tax Preparer ........... $295 $199
HUMAN EDGE

Mind Prober.......... ve....$508 29
LIVING VIDEOTEXT

Think Tank ................. $195 $109
Ready .............covvnnnn. $100 $ 60
LOTUS

1-2-3 NEW VERSION ......... $495 $329
Symphony .................. $695 $449
MAGNUM COMPUTER

Fastrak, RAMdisk & Print Spooler § 50 $ 39
MICROPRO

Easy ......coooiiiiiiiiii $150 $ 99
WordStar $350 $189
WordStar 2000 Plus .......... $595 $295
MICRORIM

R:Basel5000 .4 naisimt sonn ... $695 $385
R:Base Clout . $249 $133
Program Interface $395 $225
MICROSOFT

Flight Simulator......... ..$508$ 33
Windows .............. ..$958 63
QuickBASIC ............ .$99$ 69
Macro Assembler . $150 $ 99
Multiplan .............. . $195 $124
Access ..$250 $169
Word $375 $239
MICROSTUF

Crosstalk XVI........... . ... $190 $110
Remote ... .......cocivuvnenn. $195 $110
MULTIMATE

Multimate .......... ...l $495 $229
Advantage requires 384K ..... $595 $295
PAPERBACK

VP Planner ... .c:..o.oosene $100 $ 65
PETER NORTON

Norton Utilties............... $100 $ 56
POLYTRON

Polywindows (copiable) .. ..... $ 85 § 45
ROSESOFT

Prokey ssis iswssvaioneiges.. $130 $ 80
SATELLITE (SSI)

WordPerfect NEW VERSION! .. $495 $229

SIMON & SCHUSTER
Star Trek ................... $ 40 $§ 27

SOFTWARE PUBLISHING

PFS: Write, File or Graph ..... $140 $ 84
SYMATEC

Q&A ... $299 $219
UNISON

Print Master. -.:. ... c...... $60$ 38

DISKETTES

CONROY-LAPOINTE DISKETTES

10 ea SS/SD 35 trk (Apple)....$ 13
100/1000 ea SS/SD, 35 trk .... § 99/669
10 ea SS/DD 3.5” (Mac)....... $ 25
50/100 ea SS/DD 35" ........ $115/235
10 ea DS/DD 40 trk (IBM) .... $ 16
100/1000 ea DS/DD 40 trk .... $119/799

10 ea DS/HD 96 TPI (IBM-AT) . § 29
100 ea DS/HD 96 TPI (IBM-AT) $269

GENERIK

10/100 SS/SD 35 TRK (Apple) . $ 8 / 75
10/100 DS/DD 40 trk (IBM) ... $ 10/ 79
10/100 DS/HD 96 TPI (AT).... $ 27/249

MODEMS

HAYES
Micromodem lle (Apple). .. .... $199 $149

Transet 1000 Comm. Buffer ... $399 $309
Smartmodem 1200B (IBM Int.) . $549 $379
Smartmodem 1200 (External) .. $599 $419

2400 Modem (External)

VENTEL
PC Halfcard (IBM Internal). . ... $549 $389

....... $899 $595

APPLE
HARDWARE

CCs List Ours
7711 or 7710-A Ser. Card ..... $115 $ 95
CPS/EASTSIDE

Wild Card Il Copier .. .s...... $140 $ 79
COMX

16K RAM Card (1 Yr Ltd Wty) . $119 $ 39
KENSINGTON

System Saver Fan ... ........ $90$ 65
KOALA

Muppet Keys ................ $ 80 S 44
Touch Tablet .......... .$130 $ 75
MICRO-SCI

80 Col.+64K Card lle......... $179 $ 79
Full or Half Ht Drive Il+.,e .... $269 $139
MICROSOFT

Z80 Softcard II, 64K .......... $425 $295
ORANGE MICRO

Grappler Plus (Par.Card)....... $145 § 72
Hot Link S-P Cable llc ........ $70 8 44
TEAC

T40 Half Ht Disk Drive ....... $249 $149
TITAN

Accelerator lle .............. $319 $229
128K RAMCard . ............ $329 $149
VIDEO 7

V Color Enhanced llc.. . ....... $130 $ 89
V Color Enhanced lle.......... $250 $169
ADVANCED LOGIC SYS. (ALS)

Word or List Handler . .. ...... $808 36
ASHTON-TATE

dBase Il (req. CP/M).......... $495 $305
BEAGLE BROTHERS
BigUorDCode............. $40 8 25
Fat Cat or Pro Byter ......... $ 50§ 27
BORLAND

Turbo Pascal (req. CP/M) . .... $ 708 36
Turbo Toolbox .............. 55 $ 30
BRODERBUND

Karateka . .... 5 -aiigme-. 3 35§ 25
The Print Shop .............. $50$ 31
Print Shop w/Refill ........... $ 65§ 39
CENTRAL POINT

Copy IlPlus ................ 40 $ 22
FUNK

Sideways . . .$ 608 37
INFOCOM

Zork I, I, or 11 [P $ 40 § 29
LIVING VIDEOTEXT

Think Tank ................. $145 $ 89
MICROPRO

WordStar w/Starcard ......... $495 $265
WordStar Professional $495 $265
MICROSOFT

Typing Tutor fl oo, .o .... $ 25 § 17
MICROSTUF

Crosstalk ................... $195 $109
MONOGRAM

Dollars & $ense ll+,e......... $100 $ 59
Dollars & $ense 128K ........ $120 $ 69
ORIGIN

Ultima Il .., ... D EETRE R . $ 60 $ 39
UltimaIV....... ........... $ 648 44

We carry thousands more

products than are listed here.
If you don’t see what you
are looking for, calll

ORDERING INFORMATION & TERMS

Mall to: 12060 S. W. Garden Place, Portland OR 97223 * Include telephone number * We immediately honor cashiers checks,
money orders, Fortune 1000, and Government checks * Personal and other company checks allow 20 daysto clear * Advertised prices
reflect a 3% discount for Conroy-l.aPointe credit card or cash, so add 3% for other credit card purchases * We ship Federal Express
Standard Air ® U.S. and Puerto Rico add 3% ($5 minimum) ¢ Canada add 12% ($15 min) ¢ Fomgn add 18% (525 min) ¢ APO FPO
and other U.S. Territories add 6% ($10 min) * Callforrateson monitors, printers, il and

subject to change without notice * All sales final * We do not guarantee compatibility * You must call for R. A. numhcr to return

defective goods.

* All prices.

CONROY-LAPOINTE COMPUTER STORES 3 Locations. Retail Sales Only. Store Prices May Vary.
San Francisco, CA ® 415-982-6212  Across From The Pyramid On Washington St. Near Montgomery
Portland, OR*® 503-620-5595 ® Business Park 217 In Tigard, At Intersection of Hwys 217 & 99W
Seattle, WA ¢ 206-455-0206 » Belgate Plaza In Bellevue, 2 Blocks North Of Bellevue Square
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SATELLITE (SSI) List Ours
WordPerfect NEW! ........... $179 8115

SIMON & SCHUSTER
Typing Tutor 11 ............. $50 8 33

SOFTWARE PUBLISHING PFS Series

File, Write, Graph or Report ... $125 § 79
SPECTRUM HOLOBYTE

GATO (req. 128K) ............ $406 25
SUBLOGIC |
Flight Simulator II . .$50$ 30
TIMEWORKS i
Swiftax ..o, $70 8 49
AEGIS

Challenger or Pyramid........$ 50 § 37
ASSIMILATION

Numeric Turbo .............. CALL

Mac Port Adaptor .. ........$ 79 $ 59
BORLAND |
Sidekick (copiable) .......... $85 % 45|
CENTRAL POINT

Copy Il Mac....... .. vy - $ 40 § 22
HABA SYSTEMS

800K DS/DD Disk Drive . ..... $599 $299 |
LIVING VIDEOTEXT

Think Tank : ce..... 8145 $ 89
LOTUS

aZZ|PY. . eamtiodacs s e e e e et $595 $389 |
MICROSOFT

Multiplan, Word or File $195 $125

Fortran....... ........ .. $295 $199
Excel ............... .. $395 $259
Business Pak ................ $595 $395
AMDEK

300G 12” Green Composite . ... $179 $119
300A 12" Amber Composite ... $199 $129
310A 12 Amber TTL (IBM) .. . $230 $159
PRINCETON

MAX-12 12" Amber TTL (IBM) . $249 $179
HX-12 12" Color RGB......... $795 $445
HX-12e RGB for IBM-EGA ..... $785 $545 |
ZENITH

ZVM-1220 12" Amber Comp.. .. $159 $109
ZVM-1230 12" Green Comp. ... $159 $109 |
ZVM-1240 & ZVM-135 ........ SAVE
BROTHER

HR25 Daisywheel ............ $695 $555
EPSON

LX80 100 cps, 16 cps NLQ . ... $299 $249
FX286 200 cps, 40NLQ ....... $749 $609
LQ800 180 cps, 60 LQ ........ $799 $649
LQI000 180 cps, 60 LQ, I5” ... $995 $795
LQ1500 200 cps, 67 LQ, 15" ... $1295 $995
OKIDATA

Okimate 20, 182,84 .......... LOW

92, 192,193, 2410 Pacemark . .. PRICES
PANASONIC

P1092 180 cps........cvuunnnn $599 $349
P1093 180 cps 15" .svema. .- - $699 $469
P3151 22 cps Daisywheel .. ... $659 $439

STAR MICRONICS
SG10 120 cps, 30 cps NLQ. .. .. $299 $249
SD10 120 cps, 40 cps NLQ, 10" $449 $379

“We'll give you the best service anywhere"
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[Internal

List
$745

10 meg

with controller

20 meg

List
$895

Hard Drives
$459
$499

Fast access time beats the standard |IBM drive by 30%. 90 day limited warranty.

100+
sets

64K RA

9 each, 4164 200 ns chips

256K RAM

9 each, 4256 150 ns chips

128K RAM

9 each, 4128 150 ns chips

S10 TN

1-99 sets 8§12

$32

1-99 sets $34

$37

1-99 sets $39

100+
sets

100+
sets

All prices subject to change without notice. 90 day limited warranty.

List
$795

10 meg
Kit o

with Tape, Cable & Software
90 day limited warranty.

COMX/IRWIN
Tape Backup

$495
$549

CDC 360K

List

Half Ht. . S89
Full Ht. 8119

Call for quantity prices. 30 day limited warranty.

List
$195

BORLAND

Award Winning
Software at
Bargain Prices

® Turbo Toolbox ... ... $30
e Superkeys.......... $36
e Turbo Pascal ....... $36
e Traveling Sidekick . .. $39
e Editor Toolbox or
GameWorks . ... ... $40
e Sidekick (copiable) .. $45
e Turbo New Pack ....$50

e Turbo Lightning. .. .. $52
e Reflex: The Analyst . $59
e Turbo Holiday Pack.. $69

¢ Superkey/Sidekick
Package .......... $75
e Turbo Jumbo Pack .. $130

MAGNUM PCMasterCard

More Features Than ol g«
" fou’

=y

SixPak or Quadboard

¢ Expandable to 1.5 MB

e 1 Serial RS-232C Port

* Parallel Printer Port

¢ Clock/Calendar & Battery

* Game Port

o SiliconBullet Software:
Printer Spooler, RAMdisk,

Z

o

and Bank Switching Driver 3 84 KB List 1 79
¢ | Year Limited Warranty $199
1.5MB $329
For IBM PC, PCXT [] $399

or Compatibles.

Hard Disk
Cards

A screwdriver and your two hands
are the only tools necessary to install
10 or 20 megabyte hard disk power
in your PC. These new hard disk
cards make it unnecessary to discard
a floppy drive to make room for a
hard disk, or replace your power sup-
ply to run it. All you need to do is
take the cover off your PC, plug the
hard disk card in an empty slot, and
put the cover back on! All your ex-
cuses for not upgrading to a hard
{ disk have just vanished.

WESTERN
DIGITAL

FileCard ::S695

¢ 10 Megabytes Formatted Capacity
¢ Only Requires 8 Watts

MOUNTAIN
Drivecard .:$945

¢ 20 Megabytes Formatted Capacity
® Low Power Requirement

XT/Mark 2

$995 i

Floppy Drives
Prices exclude video card and monitor:

MAGNUM
= s

s Fully IBM PC/XT Compatible

® Dual Speed 4.77 and 8 MHz 8088-2

* RAM Expandable to 640K On Motherboard
* 360K Floppy Disk Drives

« 135 Watt Power Supply

* IBM Selectric AT Style Keyboard (84 Keys)
* 5 Expansion Slots

2 Serial RS-232C Ports Built-In

¢ Parallel Printer Interface Built-In

¢ Clock/Calendar Built-In

¢ Floppy Disk Controller Built-In

* Tape Backup Interface Built-In

* MS-DOS Operating System

o Complete User Operating Manual

 Reset Button Switch Built-In

* 8087-2 Co-Processor (optional)

* RAMdisk & Printer Spooler

| » 1 Year Parts 90 Day Labor Limited Warranty

list $1195

Our
References

¢ First Interstate Bank (503) 643-4678
¢ Portland Chamber of Commerce (503) 228-9411
® Direct Marketing Association

¢ Dun and Bradstreet
® Others On Request

P

1080005471289

The World's Largest Computer Mail Order Firm

Oregon Toll Free 1280004515151
Foreign. Local (503) 620-9878 hours 6-6 (Pacific) Mon-Fri, 8-4 Sat
Customer Service {503) 620-9877 hours 8-5 (Pacific) Mon-Fri

Telex 910 380 3980

Conroy-LaPointe

Inquiry 94 for Apple. Inquiry 95 for IBM Peripherals. Inquiry 96 for all others.
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A SIMPLE
WINDOWING SYSTEM

PART 2:
IMPLEMENTATION

BY BRUCE WEBSTER

This final part includes code fragments
from an actual implementation

Last month, | talked
about the basic ideas
underlying windows and
outlined a simple win-
dowing system based on
the following assump-
tions: (1) a bit-mapped
graphics or byte-mapped text display; (2) an
existing library of graphics or screen
routines providing a few specific capabili-
ties; (3) byte-aligned windows; (4) only one
active (last-opened) window at a time; and
(5) automatic restoration of background on
window closing.

| also discussed the issues and problems
behind opening a window and made addi-
tional decisions about how this system
would work, most of which aimed toward
keeping the system as simple as possible.

This month, I'll show you how to close a
window. You'll then see a pseudocode im-
plementation of the OpenWindow and
CloseWindow routines. Following that,
you'll be able to look at code fragments
from an actual implementation on the
Apple II.

CLOSING A WINDOW

Closing a window is, for the most part,
simpler than opening it. The first step is to
retrieve the window information: location.
size, and screen data. By screen data | mean
the screen information that was covered

when the window was open. I've been using
a last-opened/first-closed approach; the
most recently opened window is the one
you close first. The information for that win-
dow is still sitting in the window buffer in
RAM, so that's where you look.

Using the window information, copy the
screen data back over where the window
is, making the window disappear. This is a
simple reversal of the routine that copied
the screen data into the window buffer in
the first place. If no more windows are
open, set the viewport to encompass the
entire screen. The window is now closed.

If other windows are still open, the next
most recent one must have its information
copied to the RAM buffer. This information
may be stored out on disk, or (given suffi-
cient RAM) it may be sitting in memory. In
either case, you must move it to the win-
dow buffer and note the change in mass
storage. Finally, retrieve the values for loca-
tion and size to set the viewport (or clip-
ping region) for the newly restored window.

PSEUDOCODE VERSION'
Having made the various design decisions
concerning your windows, you can now
develop pseudocode versions of the nec-
(continued)
Bruce Webster is a consulting editor for BYTE. He
can be contacted clo BYTE, POB 1910, Orem, UT
84057, or on BIX as bwebster.
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PROGRAMMING PROJECT

By writing your

routines in

pseudocode, you can

then convert them

to the language

you are working in.

essary routines. Pseudocode is just an
English-like programming “language”
that has two goals: readability and
ease of translation into actual pro-
gramming languages. By writing your
routines in pseudocode, you can then
convert them to whatever language
you happen to be working in. You also
avoid the problem of remembering
the syntax and peculiarities of a par-
ticular language.

Listing | shows the global declara-
tions needed for the routines. The
constants are all system-specific
values; PPB. the pixels per byte value,
is needed only if a graphics display
is involved. You could declare two of

the three variables—BufAddr and Buf-
Size—as constants if the window buf-
fer's address and size are known at
compilation time and never change.
BufUsed is a flag signaling whether
anything is currently stored in the buf-
fer; it should be set to False at the
start of the program.

StoreBuf and FetchBuf are user-
written routines that allow multiple
windows to be opened. StoreBuf
copies the current buffer contents to
some other location—typically a disk—
while FetchBuf copies the most
recently saved buffer back to the buf-
fer area. (If you have lots of memory:,
you’'ll probably want to take a dif-
ferent approach and dynamically
create a new buffer of the appropriate
size for each window you open.) Scr-
Addr is a function that returns the
memory address of the location (x.y)
on the screen. Viewport. ClearScreen,
and DrawBox should all exist in your
graphics/screen library in some form.
If they don't, you can easily write
them from routines that do exist.

Listing 2 shows a pseudocode ver-
sion of the OpenWindow procedure.
The parameters passed to OpenWin-
dow are those chosen last month: the
coordinates of the upper left corner

Listing I: Global declarations used in OpenWindow and CloseWindow.

global constants
XMin
YMin
XMax
YMax
PPB

W ow

pixels per byte;

global variabies

global procedures
StoreBuf =

FetchBuf
ScrAddr

Viewport
ClearScreen
Dr awBox

oo

lowest allowed X value (bytes)
lowest allowed Y value (lines)
highest allowed X value (bytes)
highest allowed Y value (lines)

used to convert coordinates for window

BufAddr = address of window buffer
BufSize = size (in bytes) of window buffer
BufUsed =

flag indicating that buffer has window in it

routine to copy buffer to backup area
(other buffer, disk, etc.)

routine to read buffer from backup area
function that returns memory

address of location (X,Y)

routine to set up viewport

clears current viewport

draws box using upper left,

lower right corners
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and the width and height of the win-
dow. OpenWindow returns an error
code indicating whether or not the
window was successfully opened and,
if not, why not. The X1 and Width pa-
rameters are in bytes, not pixels. This
is to simplify placing the window and
saving its contents to a buffer.

The first step in OpenWindow is to
initialize some variables, then detect
any error conditions. Four possible
errors are checked for: the window is
too big for the buffer; the upper left
coordinates are off the screen; the
window is too wide or tall to fit on the
screen; or there is no room to store
the data already in the buffer. If any
of these situations occur, the param-
eter Error gets the appropriate value,
and OpenWindow ends.

The next major step is to save in the
buffer that portion of the screen that
the window will cover. First, though,
you need to save the information
needed to restore the buffer later: the
coordinates of the corner and the
width and height of the area saved.
This code assumes that each of those
values are 2 bytes long and thus take
up the first 8 bytes of the buffer area.
(The notation BufAddr]i..j] indicates
the range of bytes from BufAddr +i
to BufAddr + |, inclusive))

The following loop then calculates
the starting address of each line in the
window's area and copies that line
into the buffer. This code assumes
that each line consists of contiguous
bytes and that the Width parameter
represents the true width in bytes.
These assumptions are not universal.
For example, the Amiga uses a multi-
ple-plane bit-map approach, which
spreads the bits for each pixel
throughout memory, while the IBM
PC uses 2 bytes per character on its
text display, requiring adjustments for
either Width or X2. You'll need to
make the appropriate changes for
your environment. Also note that the
flag BufUsed is set to True, indicating
that the buffer now contains screen
data.

Having saved that portion of the
screen out to the buffer, you can now
draw the window. A simple (and sys-

(continued
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Listing 2: Pseudocode version of OpenWindow.

procedure OpenWindow(X1,Y1,Width,Height,Error);

parameters
X1 = coordinate (byte) of upper left corner
Y1 = coordinate (line) of upper left corner
Width = width (in bytes) of window
Height = height (in lines) of window
Error = returns error code, if any

local variables

Size = size (in bytes) of window to be opened
X2 = coordinate (byte) of lower right corner
Y2 = coordinate (line) of lower right corner
Line = current line being copied to buffer

Addr = starting address of that line

BStart = starting address in buffer for that line

start code for OpenWindow

// initialize variables

—— set Error = ’'no error’

—— set Size = 8 + WidthxHeight
—-— set X2 = X1 + Width - 1

-— set Y2 = Y1 + Height - 1

// do error checking
-— if Size > BufferSize then
Error = 'Too big’
exit OpenWindow
— if X1 not in XMin..XMax or Y1 not in YMin..YMax then
Error = ’'Bad coordinates’
exit OpenWindow
~— if X2 not in XMin..XMax or Y2 not in YMin..YMax then
Error = 'Window too large’
exit OpenWindow
—— if BufUsed = True then
call StoreBuf(Error) // save buffer out to disk //
if Error <> 'no error’ then
exit OpenWindow

// copy underlying screen area out to buffer
—— store X1 at BufAddr[@. .1
~— store Y1 at BufAddr[2..3
—— store Width at BufAddr[4..5]
— store Height at BufAddr[6..7]
-- set BStart = 8
—— for Line = Y1 to Y2 by 1 do
set Addr = ScrAddr(X1,Line)
copy Addr[@..Width-1] to
BufAddr[BStart..BStart+Width-1]
set BStart = BStart + Width
-— set BufUsed = True

// set up window on screen
—— if graphics display then
set X1 = X1 * PPB
set X2 = X2 x PPB
—— call Viewport(X1,Y1,X2,Y2)
—— call ClearScreen
—- cal! DrawBox(X1,Y1,X2,Y2)
—-— call Viewport(X1+1,Y1+1,X2-1,Y2-1)
end code for OpenWindow

Inquiry 119 for End-Users.
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tem-dependent) calculation is made
to convert byte values to pixel values,
if you are using a graphics display. You
then set up a viewport for the entire
area, clear it, draw the border, then
reset the viewport to just within the
border. OpenWindow is now done.
Listing 3 shows the pseudocode
version of CloseWindow. CloseWin-
dow first makes sure there is a win-
dow to be closed:; that is, the buffer
contains screen data. If not, it exits
with an error; otherwise, it continues
by retrieving the location and size
values from the buffer. Having done
that, it can then copy the screen data
to the screen itself, erasing the window
by restoring what was underneath.
CloseWindow must now see if other
windows are open. It does this by call-
ing FetchBuf, which copies (from disk,
presumably) the data for the next
most recently opened window. If suc-
cessful, FetchBuf sets BufUsed to
True; otherwise, it sets BufUsed to
False. CloseWindow checks BufUsed
and, if it is True, extracts from the buf-
fer the information needed to set up
the viewport for the now-active win-
dow. If BufUsed is False, the viewport
is set up to cover the entire screen.
CloseWindow is now done.

A SPECIFIC IMPLEMENTATION

I've implemented a few windowing
systems on different microcomputers.
For example, | wrote a graphics-based
Pascal version on the Apple II. The
version made no disk access at all. In-
stead, it used RAM to hold all window
buffers; you can continue to open
windows as long as you have enough
memory left. Listing 4 shows some ex-
cerpts from that program. You should
notice a few things. First, the variant
record type, BufRec, is designed to
let you create an array anywhere in
memaory, SO you can copy data from
the screen to the buffer and back
without much trouble. Second. the
function ScrAddr returns the starting
memory address of each line on the
screen, according to the rather bizarre
memory-mapping scheme on the
Apple II. Third, the procedure Do-
Xfer handles the grunt work of the ac-
tual copying of what lies behind a win-
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Listing 3: Pseudocode version of CloseWindow.

procedure CloseWindow(Error)
parameters

Error = returns error code, if any
local variables

X1 = coordinate gbyteg of upper left corner
Y1 = coordinate (line) of upper left corner
Width = width (in bytes) of window

Height = height (in lines) of window

X2 = coordinate gbyteg of lower right corner
Y2 = coordinate (byte) of lower right corner
Line = current line being copied to buffer

Addr = starting address of that line

BStart = starting address in buffer for that line

start code for CloseWindow
// check for window to close

-— set Error = 'no error’
—— if BufUsed = False then
set Error = 'no window to close’

exit CloseWindow

// get X1,Y1,Height,Width

—— get X1 from :BufAddr 0..1]

—— get Y1 from BufAddr[2..3

—— get Width from BufAddr[4..5]
—— get Height from BufAddr[6..7]

// copy buffer back to screen
—— set BStart = 8
—— set Y2 = Y1 + Height - 1
—— for Line = Y1 to Y2 by 1 do
set Addr = ScrAddr(X1,Line)
copy BufAddr[BStart..BStart+Width-1] to
Addr[0. .Width-1]
set BStart = BStart + Width

// set up underlying window, if any
—— call FetchBuf
—— if BufUsed = True then
get X1 from BufAddr[0..1]
get Y1 from BufAddr[2..3]
get Width from BufAddr[4..5]
get Height from BufAddr[6..7]
set X2 = X1 + Width - 1
set Y2 = Y1 + Height - 1
if graphics display then
set X1 = X1 % PPB
set X2 = X2 % PPB
Viewport(X1+1,Y1+1,X2-1,Y2-1)
else :
Viewport(XMin,YMin, XMax, YMax)

end code for CloseWindow
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Listing 4: Excerpts from the Apple Il Pascal version.

const
XMin = 0;
XMax = 39;
YMin = 0;
YMax = 191;
PPB = 7;
BufAddr = 16384;
BufSize = 16383;
type
Byte = 0..255;
Direction = (Save,Restore);
ByteBuffer = packed array[0..BufSize] of Byte;
BufRec =
record

case Boolean of

False : (Addr : Integer);
True : (BBuf 1 "“ByteBuffer)
end;
var
BufUsed : Boolean;
Buf fer : BufRec;

Offset,01dOff: Integer;

function ScrAddr(Line :
var

Integer) : Integer;

Addr ,Temp Integer;
begin
Line := 191 - Line;
Addr := 8192 + 1024 x (Line mod 8);
Temp := (Line div 8) mod 8;

Line := Line div 64;
ScrAddr := Addr + 128 % Temp + 40 % Line
end; § of func ScrAddr }

function DoXfer(Dir
var
X1,Y1,Y2,Width,Height,BStart,Line :
TBuf : BufRec;
begin
with Buffer do begin
X1 s BBuf‘fOffset];
Y1 BBuf* Offset+1];

: Direction; var Buffer : BufRec);

Integer;

Width BBuf~[Offset+2];
Height BBuf~[Offset+3];
BStart Offset + 4;
Y2 Y1 + Height - 1;
for Line := Y1 to Y2 do begin
TBuf .Addr := ScrAddr(Line);
if Dir = Save
then MoveLeftETBuf.BBuf*[X1].BBuf‘[BStart ,Width)
else Moveleft(BBuf~[BStart],TBuf.BBuf~[X1],Width);
BStart := BStart + Width
end
end
end; § of proc DoXfer }

s 0e se s
wwonononn

procedure OpenWindow(X1,Y1,Width,Height : Integer;
var Error : Integer);
var
Size,X2,Y2 Integer;

(continued

dow either to or from the buffer.
Fourth, since the values X1, Y1, Width,
and Height are all limited to 8-bit
values (0..255). they use up only a
single byte each in the window buf-
fer, rather than two (as indicated in
the pseudocode).

Be warned that this version is not
very fast. The turtle-graphics unit used
for the graphics sets no speed
records, and, as you can see, all the
windowing code is done in Pascal.
Speed will improve significantly if you
turn DoXfer into an assembly-lan-
guage routine, especially if you use
lookup tables to compute each line's
address. You can improve things even
more by throwing out turtle graphics
and writing your own graphics library,
which I've already done. . .but that's
a topic for another article.

POSSIBLE EXTENSIONS
As | said from the outset, this is a sim-
ple windowing system. Many things it
doesn't do could be added with vary-
ing amounts of effort. For example,
you might want to let windows exist
on pixel boundaries, instead of just
byte boundaries. It isn't too difficult
to do, really. You still save out entire
bytes. but you must now create and
save in the buffer a mask for each
edge of the window. When you re-
store the underlying data to the
screen, you then use the mask at the
beginning and end of each line to
preserve those leftmost and rightmost
pixels that should not be overwritten.
If you have enough RAM, you can
keep all window buffers in memory
and dynamically allocate new buffers
as needed. This has many advantages.
First, you can open and close win-
dows faster since there is no disk ac-
cess. Second, you don't have to worry
about window size versus buffer size
unless you are running out of memory
completely. Third, there is little (if any)
wasted space since each buffer is
exactly the size needed. Again, the
changes necessary are minor.
Another possible extension would
let you move a window around. This
isn't too difficult, assuming that youre
moving the topmost (active) window.
(continued
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begin
Size := 6 + WidthxHeight;
X2 = X1 + Width - 1;
Y2 = Y1l + Height - 1;

(% error checking goes here —— removed for space *)
with Buffer do begin
BBuf~[Offset ] := X1;

‘BBuf‘[Offset+1 = Y1;
BBuf~[Offset+2 = Width;
BBuf~[Offset+3] := Height;
DoXfer(Save,Buffer);
O1dOff := Offset;

Offset := Offset Size;

01dOff div 256;

BBuf~[Offset-1] :
01dOoff mod 256;

BBuf~[Offset-2
BufUsed := True
end;
X1 := X1 % PPB; X2 := X2 % PPB;
Viewport(X1,X2,Y1,Y2);
FillScreen(White);
ViewPort(X142,X2-2,Y141,Y2-1);
FillScreen(Black)
end; §{ of proc OpenWindow }

nmn+

procedure CloseWindow(var Error : Integer);
var

X1,X2,Y1,Y2,Width,Height : Integer;
begin

(x error checking again omitted for space x)
Offset := O1dOff;
DoXfer(Restore,Buffer);
If Offset = 0

then BufUsed := False
else with Buffer do

01dOff := 256%BBuf~[Offset—1] + BBuf [Of fset-2];
if BufUsed then with Buffer do begin

X1 := BBuf~[01dOff] * PPB;

Y1 = BBuf~[01dOff+1];
Width := BBuf“[OIdOff+2 5
Height:= BBuf~[01dOff+3];
X2 = X1 + PPBxWidth - 1;
Y2 = Y1 + Height - 1;

ViewPort(X1+2,X2-2,Y1+1,Y2-1)
end
else ViewPort(0,279,0,191)
end; { of proc CloseWindow }

procedure Initialize;

begin
InitTurtle;
Offset := 0; OIdOoff := 0;
BufUsed := False

end; §{ of proc Initialize }

My first windowing

system, which was

for an Apple 11,
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was easy to write

and worked well.

Once you've determined the new
location for the window, you do the
following:

1. Copy the window's contents out to
a special buffer.

2. Copy the contents of the regular
buffer out to the current location on
the screen.

3. Copy the screen data at the new
location to the regular buffer.

4. Copy the contents of the special
buffer to the new location on the
screen.

Two popular window functions are
resizing (changing the size of the win-
dow) and reordering (bringing hidden
windows up to the top). You can han-
dle these functions easily if you are
willing to force the programmer to
redraw the contents of the window. If
you want to maintain the current ap-
proach, though, these functions are
difficult to implement. Resizing is
probably the easier of the two, requir-

_ing you to modify just the data in the

current window buffer. Reordering,
though. can force you to make
changes throughout all the buffers,
changes that are tedious to calculate
and implement. This is another of
those exercises left to the reader.

CONCLUSION

| wrote my first windowing system for
a 48K-byte Apple Il some years back.
| was surprised how easy it was to
write and pleased with how well it
worked. While the newer breed of
microcomputers ' (Macintosh, Atari
520ST. Amiga) have windowing rou-
tines built in, there are still several
million older micros out there for you
to play with. I hope this article helps
you get started. m
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