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Turbo Languages are Super !

Mo, foll

like a rocket ...

987 Programmer’s Journal

Powerful features include:

¢ Producing EXE files

¢ Separate compilation

 Built-in project management

* Graph unit inctuding support
for IBM CGA, EGA, VGA, and
3270, Hercules and ATT 6300

* Online, context-sensitive help

*Run on an 8 MHz IBM PC AT.

Add expertise:
The Turbo Pascal Toolboxes

Start with Turbo Pascal Tutor for
just $69.95 and add the others as
your interests and expertise grow:

Database Toolbox

Editor Toolbox

Graphix Toolbox

Numerical Methods Toolbox
GameWorks

e o o o o

Toolboxes require Turbo Pascal 4.0
Just $99.95 each

€€ Each new Turbo Pascal 4.0 Tool-
box is a virtual treasure of program-
ming methods and tips.

—Giovanni Perrone, PC Week 99

Circle 34 on Reader Service Card
(DEALERS: 35)

YOURE NOT
A wimp,PornDex -
TEN , You JOST
NEED TURBO

BAsIc

“Turbo Basic compiles faster than
anythlng I haVC Seen.” —Ethan Winer, PC Magazine

Turbo Basic® is
the lightning-fast
Basic compiler
with a total devel-
opment environ-
ment that puts you
in full control.
Even novices can
write professional programs with
Turbo Basic's full-screen windowed
editor, pull-down menus, and trace
debugging system. You also get a long
list of innovative Borland features
like binary disk files, true recursion,
and increased compilation control.
Plus the ability to create programs as
large as your system's memory can
hold—not just a cramped 64K.

The choice is basic: Turbo Basic!

Just $99.95!

¢€ Turbo Basic, simply put, is an
incredibly good product . .. Not only
is this the most advanced BASIC
ever, but Borland has lived up to
its Turbo tradition.

— William Zachmann, Computerworld 99

Add another Basic advantage:
The Turbo Basic Toolboxes

» The Database Toolbox
¢ The Editor Toolbox

Toolboxes require Turbo Basic 1.1
Just $99.95 each.

System Requirements For the IBM PS/2™ and the IBM® family of
personal computers and all 100% compatibles PC-DOS (MS-DOS) 2.0 or
later. 384K RAM 640K to compile toolboxes

Compare the BASIC differences

Turbo Basic 1.1
Compite & Link to

stand-alone EXE 3 sec.
Size of .EXE 28387
Execution time

w/80287 0.16 sec.
Execution time

w/0 80287 0.16 sec.

QuickBASIC 4.0 Compiler

QuickBASIC 4.0 Interpreter

7 sec. —_—
25980 —
16.5 sec. 21.5 sec.
286.3 sec. 292.3 see.

The Elkins Optimization Benchmark program from March 1988 issue of Computer Language was used. The Program was run on an |BM
PS/2 Mode! 60 with 80287. The benchmark tests compiler's ability to optimize loop-invariant code, unused code. expre:sicn and condi-

tional evaluation
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Fastest and host approachable
implementation of4hat language”’
—Darryl Rubin, Al Expert, on Turbo Prolog

 “Most Mrful

l version of Basic ever’’
| — Ethan Winer, PC Magazine, on Turbo Basic

~ Andable td‘lﬁ:ap

. onto “new ground inthe
price/performance arena’’

—John H. Mayer, Computer Design,
I on Turbo C

See the technological
excellence of Turbo C,
Turbo Pascal and
Turbo Basic!

X ‘ Meet Turbo Prolog 2.0:
e | Artificial Tifelligence like
you've never seen it!




The Critics Agree: Borlands

N AT THE
T MM MPS !
S%TC%‘”FK— Lhﬁo”fﬂbn“’ OF

PROFESSON PHILLIP POPPETL

“Turbo C ... will stun you with in-RAM
compilations that operate at warp speed.”

Turbo C's® sleek
compiler is so fast
and powerful, we
used it to write our
equation solver,
Eureka.™ Even better,
all that muscle is
wrapped in a smooth,
integrated environment with every-
thing you need to make writing,
editing and compiling your programs
a snap:

* Compiles 10,000 lines per minute*

* Online, context-sensitive help

¢ ANSI compatible

Six memory models—tiny to huge

450 library functions

Utilities: Librarian, Make, GREP

Source code for MicroCalc

spreadsheet

¢ Command-line version of the compiler

« Inline assembly that lets you mix
C and assembler

System Requirements For the IBM PS/2"™ and the IBM® family of
personal ana all 100% PC-DOS (MS-DOS) 2.0 or
later. 384K RAM.

—Richard Hale Shaw, PC Magazine

» Professional-quality graphics library

supporting VGA, CGA, EGA. Hercules,

and IBM 8514
* Interfaces with Turbo Pascal 4.0
and Turbo Prolog

Just $99.95

¢€ A lightning fast, fully featured C
compiler suitable for almost every-
thing ... Borland's Turbo C compiler
is flexible, fast and friendly.

—Peter Feldman, PC Week 99

Heap Sort
Turbo C 1.5 | Microsoft C 5.0

Compile time 4.7 sec. 16.3 sec.
Compile & link

lime 7.4 sec. 19.5 sec.
Execute time 10.5 sec. 15.5 sec.
Object code size 119 1313
Execution size 6392 7891

Sort benchmark run on an 8 MHz 1BM AT using Turbo C version 1.5 and
the Turbo Linker version 1.1: Microsoft C version 5.0 and the MS overlay
linker version 3.61.

l
i
;

THE STATE OF THE
T, PROFESSOR ;
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“Turbo Pascal 4.0 flies
40 IS balllstlc’” —Tom Swan, A

Almost from
its introduction,
Turbo Pascal® has
been the world-
wide Pascal stan-
dard. It's fast. It's !
flexible. It's affor- |
dable. And it ’
|

gives you full control.

Compile more than 27,000 lines
of code per minute*. And work in a
complete, integrated programming
environment with pull-down menus
and a full-featured editor.

You don’t have to swap code in '
and out to beat the 64K barrier; it's
designed for large programs. Break
your code into convenient modules !
and work with them swiftly and
separately. If there's an error in ’
one, you can see it and fix it. |

System Requirements For the IBM PS/2™ and the {BM® family of
and all 100% i

personal PC-DOS (MS-DOS) 2.0 or

later 384K RAM

t Customer satistaction 18 our main concern: if within 60 days of purchase
this product does not perform in accordance with our claims, call our
customer service department, and we will arrange a refund

All Borland products are trademarks o regisiered trademarks of Borland Inter-
natonal. Inc. (ther brand and product names are trademarks of thesr respecuve
hoiders. Copyright ©1988 Barland International, Inc Bl 1230A




TORBO MAN

C
Ci1Ty's LAROEST MA

on
LICON MOTORS,SItIC
vIsITS St TURING PLANT. . -

w3 A PERFECT Jo®
{ ron New TURBO PROLOS

2.0 -I7S ARTIFICIAL

o ADO AL TH

€ HAND wonkK
o Fort vou!

Intelligence for your real

New Turbo Prolog® 2.0 lets you
harness powerful Al techniques.
And you don’t have to be an expert
programmer or artificial intelli-
gence genius!

You get an all-new Prolog
compiler that's been optimized to
produce smaller and more efficient
programs than ever before. An
improved full-screen, completely
customizable editor with easy pull-
down menus. All-new documenta-
tion, including a tutorial rich with
examples and instructions to take
you all the way from basic program-
ming to advanced techniques. Even
online help!

System Requirements For the 1BM PS/2™ and the 1BM® (amily of

rsonal and all 100% PC-DOS (MS-D0S) 2 0 or
later. 384K RAM.

More new features!
« An external database system
for developing large databases.
Supports B+ trees and EMS
» Source code for a fully-featured
Prolog interpreter written
entirely in Turbo Prolog. Plus
step-by-step instructions to adapt
it or include it as is in your own
applications!
 Support for the Borland
Graphics Interface, the same
professional-quality graphics
in Turbo Pascal, Turbo C,
and Quattro
* Improved windowing
» Powerful exception handling
and error trapping features
» Full compatibility with Turbo C
so the two languages can call
each other freely
| » Supports multiple internal
databases
» High-resolution video support

Just $149.95!
60-Day Money-back Guarantee t

For the dealer nearest you
Call (800) 543-7543

Circle 36 on Reader Service-Card (DEALERS: 37)

Turbo Prolog 2.0: Powerful Artificial
-world applications!

Turbo Prolog Toolbox is
6 toolboxes in one!

More than 80 tools and 8,000
lines of source code help you build
your own Turbo Prolog applications.
Includes toolboxes for menus,
screen and report layouts, business
graphics, communications, file-
transfer capabilities, parser
generators, and more!

Toalbox requires Turbo Prolog 2.0
Just $99.95

€€ If [ had to pick one single

recommendation for people who

want to try to keep up with the

computer revolution. 1'd say,

‘Get and learn Turbo Prolog.’
—Jerry Pournelle, Byte 1/88

An affordable, fast, and easy-to-use
language.
—Darryl Rubin, Al Expert 99
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PRODUCTS IN PERSPECTIVE

67
89

103

11

118

134

147

What’s New

Short Takes

Dell System 310, a fast 80386
machine

UR/Forth 1.10, Forth under OS/2
SoftPC, emulates an IBM PC XT
in software

EasyTalk, souping up
the Toshiba laptop
GrandView, for planning
and project managing
Forget-Me-Not, a calendar/timer
TSR program

FIRST IMPRESSIONS

Sun’s Newest Workstation:
the Sun386i

by Tom Thompson

A microcomputer workstation
that has Unix multitasking with
a window-based interface,

and can run several virtual
MS-DOS PCs.

IBM’s OS/2 Extended Edition
by Rich Malloy

All the features of the Standard
Edition, plus its own

database manager and an array

of communications interfaces.

REVIEWS

Product Focus: Fast Drives
for Modern Times

by Stan Miastkowski
40-megabyte hard disks are
becoming standard equipment.

Outclassing the AT

by John Unger and Stan
Miastkowski

A look at the strengths and
weaknesses of systems from
Amdek, Arche Technologies,
Epson, Leading Edge,

and PC’s Limited.

Seeing Colors on the Mac SE
by Don Crabb

With the ColorVue SE, the Mac
SE shows its true colors.
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155 VM/386: A Virtual Solution
by Namir Clement Shammas
A multitasking program manager

for 80386-based machines.

163 Concurrent DOS 386

by Alex Lane

This multitasking operating
system also supports additional
terminals.

173 A Supercharger for BASIC
Compilers

by Namir Clement Shammas
ProBas subroutines add speed
and power to Microsoft BASIC.

Cover Story:
Sun 386i/103

181 Graphic Design for the PC AT
by Lamont Wood

Designer bridges the worlds of
drawing and bit-mapped images.
189 Need Some Space?

by Diana Gabaldon

Increase the capacity of your hard
disk with NewSpace.

COLUMNS
197 Computing at Chaos Manor:
Dr. Pournelle vs. the Virus
by Jerry Pournelle
Jerry observes the West Coast
Computer Faire and gives
a prescription.
211 Applications Only:
From Shareware to Hyperware
by Ezra Shapiro
Ezra looks at MindReader,
PC-Write, the Pointing Device
Adapter, XHELP, and HyperDA.
217 Some Assembly Required:
The Pitfalls of Porting, Part 1
by Rick Grehan
Our newest column illustrates
the programming techniques
that underlie today’s and
tomorrow’s software, and gives
you lots of useful, hands-on
code besides.

Graphic Design for the PC AT/181

COVER PHOTOGRAPHY: PAUL AVIS © 1988




IN DEPTH

226 Introduction: Multitasking

229 Fair Share

by Jonathan Robie

However you choose to implement
it, resource sharing provides

more efficient use of your system.
239 It’s a Natural

by Bud E. Smith

From virtual memory to virtual
machines, the 80386 is designed
for the multitasking world.

251 Weighing the Options

by Breut Glass

A look at the inner workings
of multitasking systems, and
a comparison of products
currently available.

259 First Come, First Served

by Michael Benjamin Parker
With Mailbox, you can write
multitasking programs that

you can port to many different
machines and operating systems.

274 Resource Guide

FEATURES

278 The Ultimate Link?
by Jay Duncanson and Joe Chew
ISDN—a new technology that
could change the way we use
computers and telephones.
289 Ciarcia’s Circuit Cellar:
Computers on the Brain, Part 2
by Steve Ciarcia
A look at the system software and
some directions for HAL’s use.

A Turbo TSR

by Scott Robert Ladd

Turbo Pascal has everything you
need to craft your own TSRs.

301

Fast Track vs. Failsafe

by Dick Pountain

It may not be as fast as other RISC
chips, but VIPER’s error-free
design could be a life-and-death
matter at Mach 3.

305

EasyTalk/92

Multitasking/226

DEPARTMENTS

6 Editorial: Dribbleware

11 Microbytes
22 Letters
35 Chaos Manor Mail
38 AskBYTE
51 Book Reviews
351 Coming Upin BYTE

350 Editorial Index by Company
352 Alphabetical Index to Advertisers
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On disk or in print:
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HiWIRE Starts the Job that
smARTWORK
Finishes :

Introducing HiWIRE

Wintek’s sSmARTWORK?® is
used by thousands of engi-
neers to design printed-circuit
boards. Now Wintek intro-
duces HiWIRE, an electronic-
schematic program that is
easy to learn and use.

With a click of the mouse
button, you can extract sym-
bols from our library of over
700 common components and
connect them with wires and
buses. You can also easily
modify the library’s symbols or
create your own by combining
labels, lines, and arcs.

HIWIRE Advantages

O Easy-to-learn mouse/menu-
driven operation

O Complete documentation
and tutorial

O Extensive TTL, CMOS, micro-
processor, and discrete-
component libraries

O Rubberbanding

O Moving, copying, mirroring,
and rotating of symbols

O Text-string searching

O Multiple display windows

O High-quality schematics
from printers and plotters

O Hierarchical-design sup-
port; netlist and bill-of-
materials utilities

T1 Schematic/layout cross
checking

1 830 number for free tech-
nical support

System Requirements

1 IBM Personal Compvter,
PC XT, or PC AT with 320K
RAM, parallel printer port,
2 disk drives, and DOS V2.0
or later

O 1BM Color/Graphics
Adapter or EGA with RGB
color monitor

O Microsoft Mouse

O I1BM Graphics Printer or
Epson FX/MX/RX-series
dot-matrix printer, and/or:

O Houston Instrument DMP-40,
41, 42, 54, 52 or Hewlett-
Packard 7470, 7475, 7550,
7580, 7585, 7585 plotter

High Performance at Low Cost

At 5895, HIWIRE delivers
quality schematics quickly
and easily. You don't need
to guess whether or not HiWIRE
is right for you. Our money-
back guarantee lets you try
it for 30 days at absolutely
no risk. Call (800) 742-6809
toll free 1oday and put HiIWIRE
to work fomorrow.

Wintek Corporation

1801 South Street

Lafayette, IN 47904-2993
Telephone: (800) 742-6809

or in Indiana (317) 742-8428
Telex: 70-9079 WINTEK CORP UD

|®

- ., & wuvewywisxar |

a\"‘\ wew u wive J

“HIWIRE™ is atrademark, and “smARTWORK",
“Wintex”, ana the Wintek logo are ragistered
tradermarks of Wintek Corporation.
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BYTE polls COMDEX
attendees on which
operating systems will
become dominant

hile we were at the Spring

COMDEX in Atlanta, we

asked attendees, ‘“Which

operating system will be
dominant 5§ years from now?”’ The
answer we received was surprising—so
surprising, in fact, that newspapers all
over the country picked up the story.
(You may have seen a brief summary in
your local newspaper.) Here’s the full
story.

The poll was carefully worded to avoid
stacking the deck one way or the other.
For example, the ballot specifically
named several prominent operating sys-
tems: the Macintosh’s, DOS, 0S/2, and
two different flavors of Unix (traditional
command-line Unixes and the new
graphical-interface Unixes like “Open
Look”). We also included an “other”
category, so that respondents could name
a less popular operating system.

We collected over 5000 ballots: OS/2
and DOS each garnered about 1600
votes, the Unixes captured roughly 1300,
the Mac got a little over 200, and ““other”
racked up some 500 votes.

In plain terms, there was no winner. In
arandom poll such as this, variations of a
few hundred votes are meaningless: It’s
fair to say that DOS, OS/2, and the
Unixes finished in a dead heat.

The Mac’s poor showing is not signifi-
cant. Apple didn’t exhibit at COMDEX,
so I take the Mac’s low numbers in the
poll to be more indicative of Apple’s ab-
sence rather than low confidence in the
Mac as a viable machine. A poll at a
MacWorld Expo would undoubtedly
show MultiFinder and A/UX ranking
among the contenders.
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EDITORIAL @ Fred Langa

DRIBBLEWARE

No Aberration

The poll results were borne out on the
show floor, where there was no flood of
0S8/2 software (a COMDEX joke re-
ferred to the few true OS/2 programs as
“dribbleware”). All the major software
companies are working on OS/2 prod-
ucts, but much of the software being
shown was very, very far from finished.

The general feeling at COMDEX was
that OS/2 is indeed coming, but that it is
likely to be one of the dominant operat-
ing systems rather than the dominant sys-
tem. Why?

One answer lies in the large number of
generally satisfactory alternatives to
0OS/2. For example, when I asked soft-
ware developers what they were looking
for in OS/2, the almost unanimous
answer was ‘“‘access to big memory,”
with multitasking a distant second, and
Presentation Manager’s graphical prow-
ess an even more distant third.

Of course, Unix already offers multi-
tasking and access to major-league mem-
ory. Such programs as Phar Lap’s 386/
DOS-Extender—and even the somewhat
clunky Lotus/Intel/Microsoft 4.0 stan-
dard—also give you access to large mem-
ory; other alternatives like PC-MOS/
386, VM/386, and Concurrent DOS 386
(the latter two are reviewed in this issue)
let you multitask your current DOS pro-
grams. Also, programs like Windows
give you a serviceable graphical interface
without having to wait for Presentation
Manager.

In some cases, you don’t even need a
DOS alternative, shell, or extender for
extraordinary flexibility. As I write this,
I’m also simultaneously downloading my
morning BIX mail and messages while
printing out my daily schedule. Simple
multitasking like this is no big deal. All it
takes is my word processor, a back-
ground telecommunications program, a
print spooler, and plain old DOS 3.1.

Even at this point, you probably al-
ready can see why there’s no clear win-
ner in the operating-system wars. But it

gets even more muddled.

For example, there’s the next upgrade
of DOS waiting in the wings. It probably
will overcome some of the fundamental
limitations of the current DOS (like the
32-megabyte cap on hard disk size)—but
the new DOS’s file structure probably
will be incompatible not only with cur-
rent DOS, but with OS/2 as well.

It’s a safe bet that Microsoft will also
offer an 80386-specific version of
0S8/2—one not hampered by the 80286’s
internal limitations (like the inelegant
and time-consuming “soft reboot” it uses
to switch from protected to real mode).

Who’s on First?

All this is confusing for end users and a
nightmare for software developers. In-
stead of one or two or even three major
standards, we’re facing a future with up
to a dozen viable ways to boot and run an
Intel-family machine, plus at least three
different ways to boot and run a Mac.
And that’s not even looking at the many
excellent smaller operating systems.

That’s why our poll shows no clear
winners. For better or worse, you and I
are going to have to cope with and sort
out more choices, more options, and
more incompatibilities than ever before.

Of course, a multiplicity of standards
increases the need for objective informa-
tion on competing standards, and that’s
BYTE’s specialty. You can count on our
broad, non-machine-specific coverage to
help you sort through this morass of
choices and to help you match the right
hardware and software to the job at hand,
regardless of brand.

For your copy of our COMDEX re-
port, or for reports of PC Expo or the up-
coming MacWorld, please send $3 to:
Show Report, BYTE, One Phoenix Mill
Lane, Peterborough, NH 03458. Be sure
to specify which show report you want
and to include a return address.

—Fred Langa
Editor in Chief
(BIX name “flanga”)




Maxell created
the RD Series.

And then. .. , \
e ®'

(=]
=
z
=
z
«Q
A
™
<
e
o
[=]
(]
b
ks
- o]
<
N
N
o
e
)
Q
5]
<
e
=}
[=]
S
-
[+]
1™
=]
e
i
[=]
&)
=
Q
»
[
b=

THE GOLD STANDARD

World Radio History




Can you cope with fame?
"ALR products make headlines. Broad
exposure from trade reviews and
national advertising campaigns create
public demand. This makes ALR dealers
very popular.”

Alan Weinberger - President -

The ASCIl Group, a 180 member

nationwide chain

Can you say goodbye to

your middieman?
"ALR only selis through authorized
dealers which means you dont get a
knife stuck in your back. It also means
direct support from the factory.
Support from ALR's sales staff, cus-
tomer service staff and technical sup-
port staff. ALR also offers Dealer
Incentive Programs such as Flooring,
Co-Op Advertising, and some of the
highest margins in the industry.”

Tom Diroff - President -

Technology Partners, Ann Arbor, Mi
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Do you have
what it takes
o be an ALR

dealer?

»

Can you be
alt®
"Yes Man"?
"We've had to
learn to say yes, :
alot. Yesto 2 5
speed, power :
and
affordability. Yes
to Novell
expandibility
and a complete
variety of
networking
solutions.”

Sam Woo - President -
Micro Age Computer Store, Dallas, TX

Can you handle success?

If you think you can live with this kind of success, you may
have what it takes to be an authorized Advanced Logic
Research Reseller. If you know you can handle satisfying
customers with the most advanced computing systems
available, or your looking for an ALR dealer who aiready
is, call ALR today at
1-800-366-2574 and we'll send

you dealer information —&

and a product package. Advanced Logic Research, Inc.
Maybe you do have 10 Chrysler, Irvine, CA 92718
what it takes. 714-581-6770

FAX:714-581-9240
Telex: 5106014525,
Answer back Advanced Logic
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Sharpen Your PC Skills While You
Build a Great Software Collection—
ONLY $6.65!

Two disks each month
filled with lots of great
software for your IBM
PC”, Apple I1" or
Commodore 64/128.™

Learn From the Experts

Draw on the vast experience of
our editors to provide you with
carefully selected software

you can use each month,

from spreadsheets to role-
playing games, from telecom-
munications to accounting to recipe
programs. With easy-to-use docu-
mentation, you will master each -
new application with confidence and ease.

e aupc |

* BIG BLUE DISK
)

Become Experienced Inexpensively

Without investing a fortune, our monthly software will help you to see
why your personal computer is the most versatile and powerful tool you
own. You will know more about your computer , its capabilities, and
software for it, than you would have thought possible. At $6.65 per issue,

our monthly software is the best value in software today.

Try our Monthly Software for Three Months
Every month your postman will bring you the latest issue of our
monthly software, contained on two unprotected 5% ' diskettes. Each
issue is chock-full of our best software, including utilities, games,
home and business applications, and educational programs. Order

now and receive a special software gift absolutely free

Reviewers Love Our Monthly Software!
Softdisk rating:” MEEE" (4-stars) ... INCIDER, APR 1987
“...I highly recommend Loadstar. If you can afford only one
disk service, make it Loadstar...”

...................... STEVE LEVEN, COMMODORE MICROCOMPUTERS

“...Big Blue Disk offers games, edicational programs, product
reviews, programming utilities, and even commercial
programs. We had more fun than an ant at a picnic, and we're
going tosubscribe!...RATING: REER Value for Money' (4-
SEATS) oo FamiLy CoMPUTING

BIG BLUE DISK (IBM PC version)
Contents of Issue #20

* Crazy Eights Classic card game with
a custom graphic card deck (how else
can vou get the Eleven of Spades?).
Print Utility Format documents to
output on your printer.

Directory Label Printer Generate
labels for disks listing filenames.
Fireworks Construction Kit Create
vour own simulated fireworks shows.
« PC-Key-Draw Complete professional
drawing program from OEDware.
The “DETAB” Command Converts
tabs to multiple spaces when printing

text files,
(Available as a Back Issue)

2

2078
20 ROUBLESW 50

Apple 11, C64/128, and IBM PC, and are trademarks of Apple Computer Inc., Commodore Business Machines Ing., and International Business Machines Inc.,
respectively. Available at Waldenbooks, B. Dalton Booksellers, and fine bookstores evenyehere (cover price $9.95).

lease rush my free gift and start my three month
Yes o subscription for only $19.45 postage paid. I
understand that thisisa trial subscription and that | am under no
obligation to continue beyond three months. (Canada/Mexico
$24.95, Ouverseas 527.95) Make checks payable in U.S. funds.
J BIGBLUEDISK  tor IBM PC and compatibles. (5! 1" disk)
< BIG BLUEDISK  tor IBM PC and compatibles. (3! 2" disk)
JSOFTDISK  tor Apple Il iamily & compatibles. (5 4" disk)
JLOADSTAR forCommodore 64 & 128 tamilv. (5 4" disk)

Name
Address
Citv State ZIP+4
Telephone

J VISA/MC dJ AmEx - Payment Enclosed
Card# Exp. Date

Call Toll Free 1-800-831-2694

(Lowisiana Residents add 4% Saules Tax) BY078
SOFTDISK Inc * P. O. Box 30008 * Shreveport, LA 71130-0008
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FREE the bonus gift listed below which matches
your computer when you order the next
three issues of our monthly software for your IBM I’C,
Apple If or Commodore 64/128.

FREE for IBM PC—“Best of BIG BLUE DISK" when vou order
BIG BLUE DISK. Nineof the best programs from recent issues.

FREE for Apple II—“The Best of SOFTDISK” when you order
SOFTDISK. Five of the best programs from recent issues.

FREE for C-64/128—“The Bestof LOADSTAR" when vou order
LLOADSTAR. 14 of the best programs trom recent issues.

Your Satisfaction Guaranteed

[t you are not satisfied with your purchase for any reason, return your
first issue for a full $19 95 refund. The free giftis vours to keep. You can’t
lose

Circle 251 on Reader Service Card
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Staff-written highlights of developments
in technology and the microcomputer industry

Look Out, SQL: Here Come Object-Oriented Databases

Ithough we’ve been

told that the database in-
terface of the future will be
based on the Structured
Query Language, some ex-
perts predict that the rela-
tional database model and
SQL will be severely chal-
lenged within the next 5
years by object-oriented data-
bases. According to profes-
sor L.A. Rowe of the Univer-
sity of California at
Berkeley, the relational data-
base model is fine for tradi-
tional business applications
but inadequate for data-

bases used for CAD, scientif-
ic, and engineering applica-
tions. Relational databases
are suitable for applications
requiring a small number of
data types and a fairly sim-
ple set of relations. But they
are not well suited for data-
bases involving new data
types, such as graphics and
other complex objects, and
many relations with small
numbers of rows, Rowe says.
Rowe and a team of grad-
uate students are working on
a different type of database,
which they call *Post-

Flat-Panel VGA Displays Due
Next Year in Portables

y 1989 we’ll be seeing

portable computers
sporting flat-panel VGA
displays. One major manu-
facturer of thin-film
electroluminescent displays,
Planar Systems (Beaverton,
OR), now sells a 640- by
400-pixel electrolumines-
cent screen and plans to in-
troduce a 640- by 480-pixel
by 16-gray-scale VGA
display in 1989.

Planar’s Rolland Von
Stroh said the company is
working with both domestic
and Far East computer manu-
facturers on a number of
new projects involving flat-
panel displays. Such
screens are not limited to
portable applications; some
manufacturers plan to use 19-
inch flat-panel displays in
their engineering
workstations.

The next major develop-
ment in the flat-panel field
will be color displays, said
Von Stroh. Planar will intro-
duce full-color flat-panel
displays in military applica-
tions, such as airplane

cockpits, in early 1990, and
the first industrial applica-
tions of full-color flat-panel
displays will follow later
that year, he said.

Von Stroh predicted that
flat-panel displays will even-
tually capture a large share
of the CRT market. By 1995
they could have 50 percent
of the current CRT market,
he said. Flat-panel displays
have some advantages over
CRTs. They are, of course,
much more compact, have
much less glare because of
their flat surface, consume
much less power (14 watts
versus 50 to 100 watts), and
are more reliable (accord-
ing to Von Stroh, 45,000
hours mean time between
failure versus 10,000 hours
for CRTs). They cost3to 5
times as much to make as
CRTs. However, Von Stroh
claimed that thin-film
electroluminescent displays
are already displacing backlit
LCDs and gas-plasma dis-
plays because of things like
better contrast and greater
range of viewing angle.

Ingres,” that lets users add
new data types and customize
indexing methods depend-
ing on the application. The
database will also have for-
ward- and backward-chaining
rules for expert-system
applications.

Post-Ingres can store
“objects,” such as a graphics
image or a forms specifica-
tion, as a record in the data-
base, based on an *“‘object
ID number. " Objects can be
shared by multiple data-
bases. The approach Rowe
and his cohorts are develop-
ing will make it possible to
compile frequently used
queries and also store them
by ID number in the data-
base. Thus, an application
program could execute
“query #47,” which could be
a compiled binary record in
the database, for example.
This would greatly improve
performance of complex
queries.

Post-Ingres will also give
users access to historical data
stored on optical disks, re-
searchers say. In fact, the
system will support a three-
level hierarchy of storage—
hard disks, tapes, and opti-
cal disks—allowing transpar-
ent data access on all three
types of media. This capabil-
ity would be extremely use-
ful for accessing historical
data, such as archived med-
ical or legal records.

*Next-generation™ data-
base systems will appear
within 3 to 5 years and will
be developed using object-
oriented programming and
window interfaces on graph-
ics workstations, Rowe pre-
dicts. Alphanumeric termi-
nals eventually will be
replaced by graphics work-
stations for most database
applications, he added.

continued

Nanobytes

* Despite being recog-
nized as technologically
impressive personal
computers, Atari’s ST
and Commodore’s
Amiga haven’t had the
kind of market success
enjoyed by machines from
IBM et al. and Apple. So
what’s the problem? Part
of the problem is that
“computers are not
powerful enough to be
used at home for anything
productive," says Neil
Harris, director of product
marketing at Atari. I
think the ST and the
Amiga are in the right
direction, but we're still
not there yet.” Harris
also blames the industry
press for not covering
the Atari machines
enough. “The computer
press is too busy analyz-
ing its readership,” he
says. He also cites less
malevolent forces, such
as the RAM shortage. As
for Atari’s success in
Europe, as opposed to the
U.S.: “MS-DOS wasn’t
entrenched overseas, and
there’s much less dispos-
able income there, so
when a lower-cost alter-
native was introduced, it
was embraced” by the
Europeans.
* Researchers at the Na-
tional Bureau of Stan-
dards (NBS) are work-
ing on tools for measuring
the performance and ef-
ficiency of multiproces-
sors. The tools differ
from software measure-
ment systems in that
they don’t affect the pro-
gram that's being mea-
sured. The researchers at
the NBS Institute for
continued
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Computer Sciences and
Technology hope to ex-
amine such factors as in-
formation flow and pro-
cessing loads.
* Marlboro Man goes
optical: Optical data pro-
cessing is making its
way into the commercial
world. Carnegie-Mellon
University and Philip
Morris Corp. have built
a device for inspecting
cigarette packs. The sys-
tem uses pattern-recogni-
tion techniques and is
considerably faster than
digital systems, a CMU
spokesperson said.
® “There is too much
piracy of intellectual
property, including
computer software,” U.S.
trade representative
Clayton Yeutter told the
International Computers
and Communications
Conference in Washing-
ton, D.C., recently. There
are standards for pat-
ents, trademarks, and
copyrights, but no en-
forcement teeth to make
these rules effective,
Yeutter said. “I want some
clarification and effec-
tive delineation of funda-
mental principles to pro-
tect intellectual property
rights,” he said, and he
threatened that the U.S.
will take an aggressive
approach with other gov-
ernments in order to
achieve enforceable
agreements.
® Are you budding?
Have you written some
software but can’t find a
publisher? A company
called WCE Publishing
(Surrey, BC, Canada)
says it's looking for
“budding software writ-
ers with publishable
software” that could sell
for between $50 and
$100. The company
thinks “the days of the
megabuck software prod-
uct” are over. You can
continued
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New Chip Could Mean Lower-Priced 80386 Machines

I n an effort to minimize
software compatibility
problems across its line of
processors, Intel (Santa
Clara, CA) has developed a
new version of its 80386. The
new chip is aimed at “mid-
range personal computers,”
which don’t require the
high performance offered by
the current versions of the
80386 with the 32-bit data
bus. The new 386SX runs
at 16 MHz and uses a 16-bit
data bus and 24-bit address
bus, similar to the 80286.
However, the 386SX is sup-
posed to be able to run all
80386 software, although at
lower performance levels
than its full 32-bit brother.
Intel rates the performance of
the 80386 at 4 to 6 VAX
million instructions per sec-
ond (depending on if the
clock speed is 16, 20, or 24
MHz) and the 386SX at 3
MIPS. Intel is planning to re-
lease a similar version of
the 80387 numeric copro-
cessor; the 387S8X is fully
compatible with the 80387.
The 386SX has the po-

tential to make 80386 soft-
ware accessible on more af-
fordable machines. With the
advent of powerful pro-
grams such as Windows/386,
which runs exclusively on
the 80386, the chip has be-
come attractive to a wide
range of users. However, cur-
rent 80386 machines are
too expensive for many indi-
viduals. The 386SX could
be the ticket to 80386-based
software for those users.
With the introduction of
the 386SX, Intel will discon-
tinue production of the 16-
MHz 80386. The chip maker
will focus on high perfor-
mance with the 80386 and on
lower-cost computers with
the 386SX, said product
manager Bruce Schechter.
The 80386 will continue to
be aimed at high-end per-
sonal computers, while the
386SX will become the
main processor for midrange
machines like today’s AT
class or PS/2 Models 50 and
60. Meanwhile, the “80286
will move downstream to the
lower end of the market,”

Will Neural Nets Put Patton in a Box?

D epending on the results
of the first part of a

multiphase contract
awarded by the U.S. Depart-
ment of Defense (DoD), the
next generation of battlefield
commanders could have
pearl-handled Tempest-rated
cases around their silicon
brains—sort of a cloned Pat-
ton on casters. Computer
experts don’t agree on the po-
tential of neural networks,
but the DoD is investing
heavily in the new technol-
ogy and has just awarded a
contract to Hecht-Neilsen
Neurocomputers (San Diego,
CA), one of the first com-
panies to develop commercial
neural network products. So
far, nearly all the research
funding for neural network
projects is DoD-related.

The Electronics Technol-

ogy and Devices Laboratory
of the U.S. Army Labora-
tory Command awarded
Hecht-Nielsen this contract
to “identify Army battlefield
problems and develop a de-
sign for a battlefield neuro-
computer to satisfy the pro-
cessing requirement.”
Jacqueline Townsend, a
spokesperson for Hecht-Niel-
sen, said this first $50,000
phase is for “proof of con-
cept.” Assuming that the
concept is accepted by the
Army, phase two might be-
gin to define the actual sys-
tem, which, she said, “we
probably won’t be able to talk
about.”

Asked if a battlefield
computer might consist of
one of Hecht-Nielsen’s
Anza neural network plug-in
boards for an IBM PC AT

said Schechter. Intel expects
the 80286 to become the en-
try-level processor in its
product line; the 8088/8086
processors will gradually dis-
appear, Schechter said.

Intel emphasized that the
386SX is not pin-compatible
with the 80286. In fact, the
386SX is considerably small-
er than its predecessors.
With the less complex cir-
cuitry required in building
a 16-bit bus, the 386SX could
be ideal for portable com-
puters and add-in boards.

Several manufacturers al-
ready have production units;
although Intel won’t name
names, the most likely candi-
date is IBM, which plans to
introduce 80386-based ver-
sions of the Model 50 and
Model 60 next year. The chip
will be shipped in volume
in the fourth quarter. Initial-
ly, the 386SX will cost
$212 in quantities of 100 (the
80386 is $299). But
Schechter said that price dif-
ferential between the 80386
and the 386SX will increase
with volume production.

in a Tempest box, Townsend
replied that it is too early to
say what, if any, future con-
figurations might be.

While the idea of a swag-
gering robotic commander is
a bit farfetched, the inher-
ent capabilities of neural net-
works, such as learning,
pattern recognition, and asso-
ciative memory, would lend
themselves to defense appli-
cations. Performing danger-
ous and repetitive tasks,
radar, sonar, image pro-
cessing, data manipulation,
delivery of defense systems
with “humanlike discrimina-
tion” capabilities, “oppos-
ing force modeling (war-
gaming), and weapons
aiming and steering” are
some of the areas where
neural networks might be
used, according to Hecht-
Nielsen.

continued




If you can see the difference,
you must be looking at the price.

Hewlett-Packard Company
18110 S.E. 34th Street
camas, WA 98607

Dear Reader:

This letter was printed on two of the finest printers available
today. One half on a laser printe r, the other on the new HP
DeskJet Printer. But which one pr inted which half? Hard to tell,
isn't it?

small and quiet enough for your ow n desk, our HP DeskJet Printer
You

gives you clean, crisp text and gr aphics. Just like a laser.
get perfect printing from A to 2. Look for yourself.

So which half is from the laser prijinter and which from the
DeskJet Printer for under $1,000? | Not sure? That’s the point.
To see the difference you've got t o look at the price. So call
for the name of your local dealer and a free brochure on the new
HP DeskJet Printer at 1 800 752-09 00 Ext. 908A.

Sincerely,

HEWLETT-PACKARD COMPANY

Whllace
Gre/;mallace

Laser Printer HP DeskJet Printer

The New HP DeskJet Printer. Laser-Quality Output for Under *1000.

w19 HEWLETT e——
"‘,” PACKARD

(© Hewlett-Packard Co. 1987
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reach WCE Publishing at
65-13880 74th Ave.,
Surrey, BC, Canada V3T
2T8, (604) 583-1600.

* IBM hopes to push the
“standardization” of its
Micro Channel archi-
tecture by licensing its
patents to companies that
want to build PS/2-like
computers, says Gordon
Campbell, chief executive
of Chips & Technologies
(San Jose, CA). “IBM
said it will license the
patent portfolio. That’s
very different from li-
censing the technology.
We in the industry have
missed what IBM has
been saying all along;
we've heard only what we
wanted to hear.” Camp-
bell said that by licensing
the IBM patent portfo-
lio, “‘a company is free to
build Micro Channel
products, but they have to
do all the work, "’ IBM
said that licensees will
have to pay *‘a maximum
of 1 percent of sales reve-
nue” on a product that
uses an IBM patent; the
maximum is 5 percent,
depending on the number
of patents involved.

* Some of the well-to-do
are computing. Thirty-
eight percent of “afflu-
ent households™ in the
U.S. have personal com-
puters, says a study by In-
ternational Research As-
sociates (Mamaroneck,
NY). And what’s the
machine of choice among
the upper crust? This
study says 13 percent of
the respondents have an
IBM PC, 10 percent have
Apples, and 7 percent
have Commodores.

* Versacad (Huntington
Beach, CA) has come out
with three HyperCard
stacks for users of its
VersaCAD/Macintosh
Edition. The hyperware—
Bill of Materials, Door
& Window Scheduling,

continued
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Compromise Brings Hope of High-Speed Modem Standard

here’s no standard
yet—but it’s coming.

That’s the word from two
U.S. companies spearhead-
ing the work for a standard
modem system that will work
faster than 9600 bits per
second over regular dial-up
phone lines. USRobotics
(Skokie, IL) and Telebit
(Mountain View, CA) have
reached a compromise and
asked CCITT, the Euro-
pean standards agency, to
give them more time to de-
velop a complete standard.

USRobotics (USR) is pro-
posing a system with one
high-speed channel, similar
to current lower-speed
modems. According to Dale
Walsh, USR’s vice president
of engineering, the main
channel would send data at a
top speed of 14,400 bps,
while a 450-bps back channel
would perform error cor-
rection and other protocol
functions. USR’s proposal
is supported by Rockwell,
Racal-Vadic, and Paradyne.

Telebit’s proposed sys-
tem uses more than 500 chan-
nels, each operating at rela-

tively low speed. According
to Ted Brown, manager of
systems engineering at Tele-
bit, the system normally
sends data at up to 18,000
bps, though lab results

show speeds of up to 28,000
bps.

Under the compromise,
the USR single-channel sys-
tem would be mandatory,
with Telebit’s multichannel
system as an option, and a
system for selecting between
the two. Walsh said USR
was pleased that work toward
a standard would continue.
*“We’ve made significant
progress, and this way we
can work as a team to make
more progress,” he said.
Dwight Decker, Telebit’s di-
rector of modem engineer-
ing, agreed: “The critical
thing is that the compro-
mise means there really will
be a standard.”

Decker said the compro-
mise was supported by eight
modem manufacturers and
the national standards agen-
cies of Germany, France,
Spain, Sweden, and Switzer-
land. Both he and Walsh

Video Could Be the Key to Good

Color Printers

F orget that serial or par-
allel port connection for
your printer. To get the

state of the art in color
printer technology, you

may soon be hooking up your
computer’s video output di-
rectly to the printer.

Sony has developed a
thermal-transfer color printer
that, while designed pri-
marily for broadcasters who
want still photos from
videos, offers a tantalizing
glimpse of where color
printer technology is going.

The UP-5000 does have
an RS-232C port, but it’s
used for picture editing and
control, not for carrying the
actual print data. The
printer accepts a wide variety
of video inputs, including

standard National Television
System Committee (NTSC)
video and analog RGB, and
other standards like differ-
ential R-Y, B-Y and S-video.
The interface digitizes 8

bits of video and can print
256 variations of each of the
three primary colors (ma-
genta, yellow, and cyan).
That amounts to something
like 10 million possible
colors per pixel.

The printer captures
images in an internal buffer
and stores up to two frames.
You can view the image on a
color monitor and adjust the
color and tones under com-
puter control. A full-size
print from the UP-5000 is 6
by 4% inches, and the unit
will also do overhead trans-

said a draft standard should
be ready for examination by
the full study group early in
the next CCITT plenary
session, perhaps as soon as
next February.

USR favors a traditional
approach, using a single
main channel running at up
to 14,400 bps. Telebit wants
multiple channels running
up to 28,000 bps. USR’s
Walsh said that a multichan-
nel system can’t really run
that fast. “To achieve the
high speeds claimed [by
Telebit], they’re operating
beyond the available band-
width on a voice line,” he
said. “As soon as they get in-
terference on a real phone
line, it falls back to slower
speeds.”

Telebit’s Ted Brown
countered that the slower
speeds are still faster than a
single-channel system—up to
18,000 bps. In addition,
multichannel modems can
drop back by as little as 100
bps at a time; traditional
modems, on the other hand,
must drop by 2400 bps at a
time, he said.

parencies. It takes 67 sec-
onds for it to do its work on
each print using special
color thermal paper, and you
can print multiple copies
from the frame buffer.

Print quality is stun-
ning—virtually indistinguish-
able from a commercial
color print, not at all like the
muted colors from most of
today’s color computer
printers. As you might ex-
pect, though, it’s not cheap.
The UP-5000, which will
be shipped in July, has a re-
tail price of $7000. But a
Sony spokesperson said he
expects the cost of the tech-
nology will fall dramatically
in the next couple of years,
bringing this type of color
printer within the price
range of individuals and
small companies.

continued
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Are You Floating on an Ocean of Data?
You need Navigational Guidance.
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Discovers Relationships and

Knowledge Hidden in Large Databases

Navigate an Ocean of Data

Everyday, all over the world, the
number of databzases iand the
amount of data in each datanase
increases. The increasing size of a
database makes it ha-der and
harder to understand what the data
means. Whether you are part of a
government agercy, bank,
engineering firm, insurance
company, hospitel or any organi-
zation which relies or computers,
your database already contains

vast amounts of hidden knowledge.

You could, of course, get an overall
view of some of the charactaristics
of your data by using statistics. But
IXL, The Machin= Learning
System™, picks up where statistical
techniques leave off. It helps you
uncover the knowledge within your
database by combining symbolic
data analysis, induction anc
deduction to discover inter-
dependencies and relationships.

Make Better Decisions

If you already use your data for
decision making, IXL (Induction on
eXtremely Large databases) can
help you make better decisions by
providing knowledge which: may
surprise you.

IXL is flexible and allows you to
tailor your own ideas, which may
involve inexact and compound
concepts, by defining rules and
frames. It expects inaccuracies

and omissions in your data and
alows you to cefine your own
thresholds of error tolerance.

Use a New Technology

IXL relies or a novel and advanced
machine learmmg algorithm
specifically designed

for dealing with la-ge databases.

It is not just anothen simp«e imple-
mentation o the ID3 algorithm,

but combines insight from a
namber of powerful induction
methods such as AQ/INDUCE,
RX/Radix, €tc.

The induction method can be
based on user defined deductive
rules, frames and inheritance
methods; ptoviding a unitorm
integration of induction and
deduction.

Experience a Higher
Level of Versatility

You don’t have to be an expert in
Al or statistics to use IXL. An
intelligent user interface controls
your top level interaction and
2llows you to define your own
criteria for incuction with a great
deal of ease. Our products are
known for their efficiency and ease
of use.

You may run IXL by itself or use
our Intelligence/Compiler™ expert
system development environment
to define your own forward,
backward or inexact rules, calls to

C functions, frames and
.nheritance structures to be used
with IXL.

IXL includes its own data manage-
ment module and data transfer
ability, and accepts datain a
variety of formats mcludmg
dBASE-II™, Lotus 123™ and
ASCII files.

You Need IXL Now!

if you have a database, you need
IXL now. The hidden knowledge
you are unaware of today could
influence your decisions for
tomorrow.

Yes, | would like to discover the
knowledge hidden in my database.

O Send me IXL at $490
3 Send intelligence/Compiter at $490

Name:

Company:
Address:
Telephone:

O visa

3 Mastercard Number:

Expiration Date:
O Check OMoney Order is enclosed.

Shipping and handling: US $9.00, Canada/Hawaii
Air $15.00, Overseas Air $35.00.

System Requirements: IBM PC/XT, PC/AT or PS/2;
512K memory. Send coupon to:

InteligenceWare, c.

Leading in Artificial Intelligence 4,v,:1imlionsm

| 9800 S. Sepulveda Blvd., Suite 730
Los Angeles, CA 90045 (213} 417-8896
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and CAD Text Proces-
sor—is packaged with ver-
sion 1.1 of VersaCAD
for the Mac.

* It seemed an unlikely
fit when Autodesk (Los
Gatos, CA) bought into
Ted Nelson’s Xanadu.
But the maker of Auto-
CAD sees the possibility
of using hypertext as a
means of managing and
sharing CAD drawings
generated by AutoCAD.
John Forbes, project
manager for AutoCAD,
said he envisions a dis-
tributed drawing manage-
ment system in which
users can connect archi-
tectural and engineering
drawings to text com-
ments. (For example, a
user could point to a loca-
tion on the drawing and

No More Golden Vaporware: Xanadu Products
Next Year, Nelson Says

he first products based

on the Xanadu hypertext
concept will ship sometime
next year, say Ted Nelson
and his Xanadu team. Nel-
son said the time has come to
*“get this mother out of the
closet and onto peoples’
desks and into their minds.
We’re a member of the Gold-

will be delivered to devel-
opers late this year, accord-
ing to Xanadu’s Roger
Gregory. “We're looking at
Suns, Macintoshes, and IBM
PCs as platforms,” he said.
*“We have something
that’s real,” Gregory said.
*“You can see that it’s real
because it crashes.”

en Vaporware Club, along
with Alan Kay’s Dynabook.”’
The Xanadu Hypertext
System, said Nelson, would
create “‘a new unification of
applications. We’re going to
create a uniform data struc-
ture that developers of all
types of applications can
use.” A preliminary system

Big Changes to the Chip Not Likely, Inventor Kilby Says

N early 30 years after he
invented the computer
chip, Jack St. Clair Kilby
says improvements in the
memory, performance, and
cost of his invention are get-
ting harder to come by.
*“Nothing goes on forever,”

can Electronics Association
recently. “There may not be
another 5 orders of magni-
tude of improvements to be
made. Certainly not with
the techniques we now use,”
he said.

The industry needs to fo-

Kilby said he’s not pessi-
mistic about the future of the
IC, which he invented in
1958. He said he’s simply
mindful that ““30 years is an
incredibly long time in the
history of electronics for the
domination of a single
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FROM ZORTECH INC.

The change
to a pure language

Now, C programmers can move
over to C++ with Zortech C++
— the world’s first ‘true’ C++
compiler for MS-DOS machines.

Zortech C++ is a ‘true’
compiler and fully conforms to
Bjarne Stroustrup’s specification
as outlined in his book ‘The C++
Programming Language:

Previous implementations of
C++ were actually ‘translators’ —
only able to translate C++ source
code into C. Of course, this was
unacceptable due to the long trans-
lating and compiling times.

Now, C++ comes of age with
the introduction of the world's first
true C++ compiler — from Zortech!

ZORTECH

SOSTON  LONDON  FRANKIURY  GENEVA

4
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VISAorMC.....

B Object Oriented Programming
C++ is to C what Modula 2

is to Pascal. C++ brings ‘classes’
to C, so you can create separate
modules that contain their own
data and data-related operations.
These ‘classes’ then become new
types that can in turn be used to
create further modules — this
allows you to practically create
your own language.

A Super

You don’t have to throw away
your existing C programs — C++
is a superset of ANSI C. Now, you
can take your Microsoft C or Turbo
C compatible programs and easily
migrate to C++ to take full advan-
tage of the new C+ + features.

VAN

ming

, 0O Zortech C++ 0O C++ Book

$99.95 $29.95
VISA/MC/COD/CHECK ACCEPTED

Phone

B ‘Codeview’ Compatible

Zortech C++ is compatible
with ‘Codeview’ — Microsoft’s
industry standard source code
debugger.

B Improved Program Structure

As stated in ‘The C++
Programming Language, by using
C++ “It would not be unreason-
able for a single person to cope
with 25,000 lines of code’”’

B Other benefits

Here’s just a few: Operator
overloading, overloading function
names, default arguments to
functions and better type checking.

N\

- Exp. Date

ESSENTIAL READING!
This 325 page book ‘The C++
Programming Language’ by Bjarne
Stroustrup contains the original
definition of C++. All the examples
shown in this book have been suc-
cessfully compiled and executed
with the Zortech C++ Compiler.

, To: ZORTECH INC. 361 Massachusetts Ave., Arlington, MA 02174,
, Tel: 617-646-6703. Fax: 617-648-0603.

,/ CALL THE ORDER HOTLINE 1-800-848-8408

y J
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retrieve a related descrip-
tion or report on the de-
sign characteristics of that
piece of the drawing.)
“We see hypertext as a
means to manage infor-
mation in a more intelli-
gent way, " said Chris
Record, Autodesk vice
president of business de-
velopment and now presi-
dent of Xanadu.

* The Association of
Personal Computer Con-
sultants has formed with
the intent of “certifying
true professionals” in

the field. The group plans
to issue credentials and a
statement of ethics “to
acceptable profession-
als.” If you think you
might be acceptable,
write to the APCC at P.O.
Box 14430, Philadel-
phia, PA 19115.

Apple Wants Developers
to Push Mac into 32-bit World

pple Computer (Cu-

pertino, CA) and out-
side developers are working
to move the Macintosh into
the world of 32-bit comput-
ing. And since most current
Mac programs operate pri-
marily in the 16-bit realm,
this direction is the one that
has the most implicit fallout
for developers. Some third
parties have widened their
programs for 24-bit-deep
color monitors and cards, but

those are the exceptions.
Apple is encouraging de-
velopers to think in 32-bit
terms. For its part, the
computer maker has sug-
gested revising the system
software to accompany the
use of a 68030 processor in
its machines (Apple officials
have hinted at a Mac SE
with an 030 in it). Some peo-
ple at Apple’s Spring De-
velopers’ Conference said
Apple is considering a *fat

TECHNOLOGY NEWS WANTED. The news staffat BYTE is
always interested in hearing about new technological and
scientific developments that might have an impact on microcom-
puters and the people who use them. We also want to keep track
of innovative uses of that technology. If you know of advances or
projects relevant to microcomputing and want to share that in-
Jormation, please contact the Microbytes staff at (603) 924-
9281, send mail on BIX to Microbytes, or write to us at One
Phoenix Mill Lane, Peterborough, NH 03458.

slot” (one that addresses
more than 24 bits in the
slot) and **fat pixels” (up to
32 bits deep).

The move to 32 bits falls
in neatly with the closer ties
between Apple and DEC; if
Apple software runs at the
32-bit level, DEC compati-
bility is easier. It will mean a
total rewrite of Apple
printer drivers, for example,
to achieve this. It’s not clear
what that would mean for a
company that has existing
special drivers to convert
QuickDraw into direct
printer output, but a complete
rewrite of these kinds of
drivers is implied by any
change in QuickDraw.
*“Apple is asking a lot in
moving to 32 bits. I think
they realize they are going to
need better error-catching
tools if applications are going
to get written in a decent
time frame,” said one
developer.

TAKE A “LGOK’’ AT THIS DOUBLE HEADER!

gn/roo/uciny
ROMX-2XL EPROM EMULATOR
Introducing the NEW
ROMX-2XL Megabit
- Eprom Emulator!
> e - When GTEK® created
—_— TER the ROMX-2 Eprom
_Hu,u NERRET | Emulator in 1987, a
whole new world
‘/ opened up for engi-
neers. Now GTEK®
has extended the capabilities of the ROMX-2 in the ROMX-2XL. In
addition to 2716-27256 sizes, you now have 2532, 2532A, 68764,
68766, 27512, 27010, 271001, 271024, and 27210!
If you are not familiar with eprom emulators, they give you the
capability of eliminating the remove eprom/program eprom/insert
eprom, steps of program code development.
There are 2 models of ROMX-2 available for your use. The ROMX-
2 Eprom Emulator gives you the normal 2716-27256. If 27256 isn't
enough, then the ROMX-2XL is what you need! All the models
come with communications software for PC/XT/AT type
computers, and supports 16 and 32 bit systems.
—Control target system with built in hardware reset lines.
—Auto-Emulation. All commands in conversational format,
—Non-Volatile battery ram up to 128Kx8 (Megabit)
—Baud Rates to 19,200. Free communications software included.
—Access time 150NS. Faster optional.

ORDER TOLL FREE 1-800-255-GTEK (4835)
FAX: 1.:601-467-0935 TELEX 315814 (GTEK UD)
MS & TECHNICAL SUPPORT 1-601-467-8048

GTeK -

Gompa/ié@ Yours, Dos
PCSS-8X 8 PORT SERIAL BOARD

COMMON PROBLEM
Have you ever purchased a
serial board only to dis-
cover that you've spent
your money on a product
that wasn't compatible with
your system, required device
drivers and/or had limited
capabilities? If this is the case, we have a SURPRISE FOR YOU!
Finally, a UNIQUE SOLUTION to your problem has been developed.
GTEK®, Inc. has designed the PCSS-8X an 8 port serial board for
your IBM, PC, XT, AT and compatibles that can virtually perform
any task you desire. This increases you company’s productivity.
This unique board was truly made for YOU and your DOS compu-
ter in that the PCSS-8X has more maximum number of DOS com-
patible ports than any of the competing products. In fact, the PCSS-
8X surpasses its competitors in terms of input/output functionality,
handshaking, maximum port development, price and user applica-
tion. READ ON!

—MUX/DEMUX —BULLETIN BOARDS
—PRINTER SHARING —DATA CONTROL/AQUISITION
—CAE/CAD/CAM —UNIX/XENIX

Still asking “‘why the PCSS-8X?"’ Because if you want the BEST
serial board on the market, GTEK® has it! So order the PCSS-8X
Serial Board today. It's the multiport serial card that has been
signed, “COMPATIBLY YOURS, DOS!”

DEVELOPMENT HARDWARE & SOFTWARE

P. 0. BOX 2310
BAY ST. LOUIS, MS 39521-2310 U.S.A.

Registered Trademarks - PC/XT/AT = IBM; UNIX = AT&T. XENIX = Microsoft, ROMX-2/XL, PCSS-8X = GTEK?, Inc.
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More Board
or the Buck

That’s what the EGA game comes down to.
100% IBM" EGA compatibility is essential.
But today you need more. So what does the
Everex Micro Enhancer deliver?

How about extended EGA resolutions like
752 x 410 and 640 x 480, and 132 column
text modes. Or the ability to use those
resolutions while running Microsoft”
Windows, Lotus 1-2-3, Symphony,’
AutoCAD GEM,’ Ventura Publisher,”

PC Paint” and VersaCAD".
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That’s nice. But what if your Hercules and
CGA applications ran on an EGA monitor.
And if an autoswitch feature automatically
adjusted modes to the software running, so
that you wouldn’t have to hassle with switch
settings. Or if there was an optional parallel
port to save money and space. Wouldn’t
that be better?

&1
P
!

This all comes from a leading supplier of
EGA cards and costs so little that you
wouldn’t believe it’s made in the United
States. That’s more board for your buck.

MESo v L eiliar e o
S ST % It’s simple. More features for less money.

i e ) Everex has the answer.

Fowash
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ri e 3 For more information or the name of
cxgsl~ T i our nearest Everex dealer please call:
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Na
in usa 1-800-821-0806
in catif. 1-800-821-0807

——=EVEREX-

EVER for EXcellence ®
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EVER for EXce kence 15 regsterer’ rmiem ark and EVEREX 2d Micro Enhancer are trademarks of Everex Sysiem. lnc.

Hercules 1 3 regsered eademarh of Kercuies Campues Techrudog es. Inc Lotus, 1-2- and Svmphoay we registend
rademarka of Latus Dew logmeni € orpuwation Micwoft 18 § u.g.stered wrademark of Microsch Corposaton Amo-'m i
Tegmered wademark of AuwDes GEN 1 1 repered adernart of Dy Research. IncVentura Putdisher 1

of Ventura Software Versat AD vsm re sstered raderark of VersaC AD Corporation PC Paio: 15 # Gad=mark o M

Technologies. Inc 1BMs 1 registeved rsvemark of iniemabormi) Business Mactines Corp - €1988 Evarex Systems. Inc Al 415-498-1111 48431 Milmont Drive, Fremont, CA 94538
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The Diconix 150 printer. Completes
The ssilent partne




nost any system. Quietly.
hat fits in a briefcase.

DICOINIDX

A Kodak Company

3100 Research Boulevard

Dayton, Ohio 45420
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BASIC PROGRAMMING TOOLS

Whether you're a seasoned expert or just starting out...

We'll help you create programs that
run faster, work harder, and simply
look better. All Crescent Software
products Include source code, demon-
stration programs, clear documenta-
tion, and a 30-day guarantee.

“QUiCkPak More than 65 essential
routines for BASIC programmers
including windowing, access to DOS
and BIOS, searching/sorting string
arrays, Lotus™ and pull-down menus,
data input, and more. QuickPak is
loaded with examples and tutorial
information, and comes with The
Assembly Tutor—an introductory
quide to assembly language from a
BASIC perspective. $69

.
3
]
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V2" .QuickPak Professional
The most comprehensive set of tools
ever developed for BASIC program-
mers. Hundreds of assembler and
BASIC subroutines including array
manipulation, pop-up utilities,
multiple windows, mouse support,
scientific and financial functions,
multi-tasking menus, and more.
Includes dozens of examples and
complete applications. $149

-QBase A superb screen designer
and full-featured relational database
with BASIC source code to allow
customizing. QBase provides a com-
plete database, and is outstanding
for creating titles, help screens, and
product demos. $99

-QBase Report enhances QBase
by generating reports with multiple
levels of sorting, record updating,
and browsing. Report comes with a
complete time billing application for
computer professionals. $69

. 100k &7 09 T 0 WRLIOR I |
44 OECE STANG T APRLICHTION

«GraphPak A complete collection
of BASIC subroutines for displaying
presentation quality 3D bar, iine, and
pie graphs from within your programs.
Includes sophisticated font and tile
editors. (EGA/VGA recommended) $69

2 A 2tib d
4 [* ol -GraphPak Professional
All the features of GraphPak plus

scientific graphs, 30 surface plots
and multiple fonts. Also comes with
very fast text-based bar charts. $149
V28 LaserPak acomprehensive
‘set of subroutines for generating
graphics on a LaserlJet or compatible
Includes scales, grids, text labeling,
Hi-Res pattern editor, and control
over all LaserJet commands. $69

V2T .QuickMenu A full-featured

'DOS menu system for novices and
experienced users. Define the menu
titles and DOS commands for each
choice, and they will be executed
automatically. QuickMenu is not
memory resident, and features
context-sensitive help and optional
password protection. $49

O Goreer te the Bt of Tleid 3 18,
fotar . Field touqs + T

[tus 1= tnwwrt Pigld. Dhuik~ Nivws fiold
(=) oum to Previous Flaté (4} fav Wevt Field.

-QuUICKTALK magazine is our way
of saying thank you. The catalog includes
feature articles, tips and tricks, and late-
breaking news about BASIC. Call or write for
your copy. FREE!

=

F CRESCENT SOFTWARE
11 Grandvlew Avenue, Stamford, CT 06905 (203) 846-2500
Separate versions availaole for OuickBASIC and Turbo Basic—please specify when
ordering. Trade-ups are available to professional versions—call for information.
Add $3 per order for shipping/$10 overnight—Foreign $10 per item/$35 UPS 2nd

= . day. Visa, M/C, C.0.D. and checks accepted. @9 T
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LETTERS

| {should have put n> 1 here}
| Hanoi(n-1,a,c,b) &
Inform(a,b) &
{Lane called
Hanoi(1,a,b,c) here}
Hanoi(n-1,c,b,a)

I've modified both programs slightly
here so they can be directly compared
without affecting their substance. Now
Trilogy executes 10 and 11 rings but
overflows on 12. Turbo Prolog doesn’t
overflow.

Unfortunately, Lane did not realize
that the programs were not equivalent.
Note the cut operator (!) in the Turbo
Prolog version. Whenever the recursion
comes down to 1 (and it comes there 2048
times for 12 rings), the cut removes the
| so-called choice point from the stack.

Lane’s Trilogy program leaves all the

choice points on the stack. In other

words, Lane has explicitly commanded

Trilogy to overflow. If he wanted an

equivalent comparison, he should have

removed the cut (!) from the Turbo Pro-
| log program—then he would have over-

flown its stack/heap with 12 rings as
| well.

Cuts are features that violate the logic
of Prologs. They were introduced as
quick hacks in order to improve the exe-
cution times. Prologs are sorely missing
the IF...THEN...ELSE constructs re-
quired here. Trilogy does not contain
cuts, and Lane should have used an
IF...THEN.. .ELSE:

procHanoi(n:<I,a:<S,b:<S,c:<S)
iff

ifn=1then
Inform(a,b)

else
Hanoi(n-1,a,c,b) &
Inform(a,b)
Hanoi(n-1,c,b,a)

end

The execution times for the Tower of
Hanoi benchmark as given in the review
are irrelevant because they just measure
the speed of writing to the screen. I com-
pared this last version with the Turbo
Prolog version on 18 rings with the prints
turned off. Trilogy executed in 39 sec-
onds (on a 4.7-MHz IBM PC), whereas
Turbo Prolog required 77 seconds (this
ratio remained the same for any number
of rings). By using the IF...THEN-
.. .ELSE construct, the stack overflow
has disappeared and the program has be-
come more readable to anyone fluent in
the procedural style.

We are preparing Trilogy 2.0 for re-

continued




299 For 3-D CAD

you can't be
by spendint g
thousands more.

The compatibility that

DesignCAD 3-D offers you means

that it can be used with almost any
PC compatible system. It supports

You can spend thousands of dollars
for three dimensional CAD software
and still not get the power and
capability that DesignCAD 3-D

offers for a remarkable $299! DesignCAD 3-D is more than 200 dot matrix printers, more than 80 plotters
proof positive that you don’t have to spend a fortune and most digitizers and graphic adapters. DesignCAD
for quality. 3-D can read drawings from most other CAD systems.
DesignCAD 3-D allows you to develop and advance The best reason to buy DesignCAD 3-D is not the low
any design in 3 dimensional space, while providing you price, the performance or the compatibility. The best
with features such as shading, hidden line removal, reason is the amazing ease of use. DesignCAD 3-D’s
printer and plotter support. DesignCAD 3-D’s extensive powerful commands mean that you can produce

file transfer utilities allow you to: transfer documents professional 3-D drawings in less time than you thought
to and from IGES, DXF HPGL, transfer to GEM and possible. In fact, we think you’ll agree that DesignCAD
Post Script and to read ASCII text files and X, Y, Z 3-D is easier to learn and easier to use than any 3-D
coordinate files. It allows up to 4 simultaneous views CAD system for IBM PC, at any price!

(any angle or perspective) on the screen. Complex
extrusions, extensive 3-D text capabilities, auto
dimensioning and a host of other

e o0 -
features are all included with PC Resource Magazine "'.’Am erican

See your local computer dealer for DesignCAD 3-D, or contact:

DhesignCAD 3-D, all at no extra has listed DesignCAD 3-D Small Business Computers, Inc.
charge. e i
g as one of the six 327 S. Mill St., Pryor, OK 74361
new com putpr p_rnducts (918) 825-4844 FAX 918-825-6359
worth watching in 1988. Telex 9102400302
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OUTSTANDING

SOFTWARE

For IBM PC's and Compatibles
PER PER
$350 $300 DISK ]

DISK
Small Quantities For Ten or More

SHIPPED WITHIN 24 HOURS!
Satisfaction Guaranteed or Money Back!

[[] BUSINESS 1—EZ-FORMS business form
I __generation, completion and printing program. I
L_| CAD 3—The PC-Flow 1.0 computer aided flow-
chart generation program. Color graphics required.
(5] COMM 4a,b,c,d,e—(5 disks) Join the world of
I sysops with RBES Bulletin Board System 14.1D.
|2 DATABASE 1a,b—(2 disks) File Express 3.8
I ___ menu driven general purpose database manager. I
I [ ] EDUCATION 1—Interactive DOS tutorial for new I
__ PC users. Makes leaming DOS painless.
I [2] FINANCE 1a,b—(2 disks) PC Accountant 2.0 I
__ personal bookkeeping and finance management.
I | GAMES 1—3-D Pacman, Kong, Spacewar, Janit- I
Joe, futuristic Flightmare and more. Color required.

] GAMES 2—Qubent, Pango, Centipede, dun- |
___geons and dragons style Zoarre, etc. Color req. I
_| GAMES 3—Blackjack with customizable rules,

I Armchair Quarterback (you call plays), and more. I
] GAMES 4—Star Trek, the Castle adventure

I __ game, and the original Colossal Caves Adventure. §
[] GAMES 5—The Hack adventure game from the =~

I __ universities. Like Rogue, only much richer. ¢>n
_| GAMES 6—Pinball, Othello, Dragons, Sopwith

I __ (fty a Sopwith Camel) and more. Color required. I
[2] INFO 1a,b—(2 disks) Cooking recipes database

I __ with keywt’:rd/ingrediem retrieval. Ad%e;our own. I

I [2] MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic I
___ music recording and playback program.

] ] ORGANIZER 1—DeskTeam, a Sidekick clone,
__ and the Judy personal calendar program.

I _| PRINTER 1—Resident print control and font

I __ utility, intelligent spooler, banner maker, and more.
__| SIMULATION 1—Maze making program, MIT's

I _ Life simulation, starfields, etc. Color graphics req.
__| UTILITIES 1—A collection of invaluable general
__ purpose DOS utilities. An absolute must for all.
L UTILITIES 2—More invaluable DOS utilities in-
__ cluding screen bumout, ram disk, and more.
_J UTILITIES 3—A comprehensive set of debugging

I and diagnostic utilities for monitoring your computer. l

NEW RELEASES/UPDATES

| [T] BUSINESS 2—Expressgraph business graphics.
___ Chart your data and find trends. Color graphics req.
0l (2] CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced
painting and Altamira object oriented design. Color.
| [2] CAD 2a,b—(2 disks) DanCad3d, an advanced
I 2D/3D dratting program w/animation. 640K, color.
[2] COMM 2a,b—(2 disks) Procomm 2.42, an excel-
I lent modem program with terminal emulation.
[] EDUCATION 3—PC-Fastype 1.20 typing tutor,
ideal for beginners and advanced students alike.
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12,
__apowerlful and user friendly spreadsheet program.
[ ] GAMES 8—Striker helicopter atack and Risk, the
I game of world domination. Color required.
l [} GAMES 12—Backgammon (play the computer)
_ and Wheel of Fortune based on the gameshow.
I | GRAPHICS 1—Record and play back screen im-
ages! Excellent for demo, etc. Color required.
[ (3] GRAPHICS 2a,b,c—(3 disks) An excellent 3-D
__ surface modelling and shading program. Color.
I (2] INFO 2a,b(2 disks) Zip-Phone, national
I areacode/prefix to zip-code cross reference.

[2] LANGUAGE 3a,b—(2 disks) The A86 3.09
macro assembler and debugger for 8088/86/286s.
2] SHELL 4a,b—(2 disks) Automenu and HDM i
4.04 hard disk prog. for custom full-screen menus.
[] UTILITIES 5—Hard disk utilities for verifying, for-
matting, parking and optimizing your disk drives.
[} UTILITIES 6—Advanced utiliies including
I Mark/Release (remove resident progs w/o reboot!)
l [] UTILITIES 7—More advanced utllities including
__ Masterkey (undeletes files from hard disks).
I [2] WORD 1a,b—(2 disks) PC Write 2.71, a powerful
word processing system w/spell checker, laser supt.
I Most soft listed is sh OF user-supported.
3.5" format add $1.disk. 125 page direclory, add $2.

1 MicroCom Systems Cost of items I
3673 Enochs Street Shipping $3.00
I SantaClara, CA  CA'res tax |

i Total encl.
L VA4
[N |

(408) 737-9000 @J
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lease in the fall. This update will include
incremental garbage collection, a debug-
ger, and the large data model (Trilogy
1.20 already uses the large code model).
The price of the update will be $33.
Although Trilogy 1.20 has a sophisti-
cated relational file system, it cannot yet
be characterized as a full database sys-
tem. We are preparing the B-tree index-
es, query optimizer, and form and report
generators for release early next year.
Dr. Paul J. Voda
President
Complete Logic Systems
North Vancouver, B.C., Canada

Dr. Voda'’s letter underscores the diffi-
culty of benchmarking any new language,
and, particularly, of attempting to com-
pare benchmark results with those from
other languages.

My mention of stack/heap overflow
was primarily related to discussions of
the list-reversal and disk-read bench-
marks in Trilogy. Although I did have a
problem with stack/heap overflow while
attempting the Tower of Hanoi, my major
observation for that benchmark noted
that a substantial part of run time was
spent writing to the screen. Although the
rate of output to the console may be
deemed irrelevant since it is not the cen-
tral focus of the Hanoi test, I thought it
did rate a line in the review.

As regards use of Prolog’s cut (1) oper-
ator, I thought that the benchmarks
should reflect the performance capabili-
ties of each language, using all the tools
available. Quick hack though it may be,
the cut is part of Prolog, so 1 used it.

I am grateful for Dr. Voda’s other
comments, and I'm pleased to see that the
IF...THEN. . .ELSE construct allows the
Hanoi benchmark to run. However, it
would appear that a potential Trilogy
programmer must have quite a good un-
derstanding of logic programming princi-
Ples to use the language to best effect. |
would have liked to see such information
in the user documentation. —Alex Lane

Multiplying Integers

In his letter (“A Tale of Two Integers,”
April), Peter Crosby asks how to get the
QuickBASIC compilers to correctly mul-
tiply two integers to get a floating-point
result. The problem is a common one
when using compiled BASIC for the first
time. The answer lies in the conventions
used in compiling: Any expression will
take on the precision of the highest-preci-
sion element. That is, in the program

10B% =30
20 A = B% * B%

what actually happens is that B * B% is
calculated as an integer, since both terms
in the expression are integers. The result
is stored in an integer temporarily, and
then the assignment (with accompanying
conversion) is made to 4, the single-pre-
cision variable.

The problem is one that has never af-
fected interpreted BASIC, because it al-
ways calculates in single-precision float-
ing-point; however, it is a problem that is
addressed in nearly every “‘changes from
the interpreter” section of the manual
that I've read. Unfortunately, this section
is usually pretty well buried in the back
of the manual. I can’t seem to find it at
all in the QuickBASIC 4.0 documenta-
tion. As common as this error is, it seems
odd that Microsoft would not mention it
prominently in the manual.

In any event, the easy fix for the above
program is to change line 20 to read

20A=1.0%B% *B%

Now, since the expression involves a
real (single-precision) constant, the cal-
culation must be done in single-precision
math so that the result doesn’t suffer
from integer overflow when B% * B% ex-
ceeds the maximum representable
integer.

Dan Mick
Newbury Park, CA

Is Hartley Really Faster?

Mark A. O’Neill did a fine job of ex-
plaining Hartley transforms (‘“Faster
Than Fast Fourier,” April), and BYTE
proved itself once again to be a premier
forum for the intelligent discussion of
technique.

The article is wrong, however, in as-
serting that the fast Hartley transform is
faster than the fast Fourier transform
(FFT). This conclusion follows only
when the Hartley transform is compared
with an entirely naive implementation of
its Fourier counterpart. There are two es-
sential and well-known tricks used in
modern FFT algorithms that, when com-
bined, actually serve to make the Fourier
procedure the faster of the two.

The first trick was published by J.W.
Cooley et al. not long after his famous
paper that introduced the basic FFT
method. It adapts the computation to the
important circumstance of real-valued
data by transforming a pseudosequence
of half length. The even-numbered points
in the original sequence of length N are
taken to be the real parts, and the odd-
numbered points the imaginary parts of
the pseudosequence, so that no rear-

continued




Monitors

12 inch TTL green/MomO-MOMILOT . . . .\t \vtntnet et et ettt e et $98.
14 inch TTL Amber/green/Paper-white . ...........ouioe ittt $147.
14 inch Flatscreen MONO-MOMItOT . . ...\ttt ettt $174.
14 INCH EGA-MOIILOT .« oottt t ettt e ettt et ettt e e e et a e e te st $482.
14 A0CH EGA-SCIEEIM « -+« v v e e e ettt ettt ettt a e a et e e e $622.
EGA-Kit (Card/MOMIOT) .. ..ttt eete ittt ittt ettt ettt et $762.

(Coprocessors on request)

Laptops and Portables

XT Portable 8088-2/9 inch Monitor/1 36 K FDD ......) .. .. v $1089.
AT Portable 80286/9 inch Monitor/1 1,2 NN B FDD .. ... Sy cm - o oo $1618
AT Portable 80386/inch Monitor/1 1,2 MBYFDD...........%.. ... .0 $2912.
286 LAPIOP . . o e e eveeeneeeeee e e e e $1941.

MICE UP 0. oottt eiiii e P $47.
Hard Disks
20 MB incl. Controlleg”-....... A U T = S, N R $348.
(Others on request)

Add on Cards and FNppy Disk Drives

HercUIES - o o oeeeeee o N e e e et R $73.
Multi I70 ool e IRt $92.
Colorgraphic-Card . . Jl . ..o ot R $68.
Sega-Card (hort) ... ..o i $180.
EGA-Card Up 10 . o\ e vttt ettt g $153.
Disk Drive 360 €, 5 174inch. ...l $153

Disk DIive 3 1/72IRCN .+ ottt e e ettt i e on request
Disk Drive 1,2 MBS 1/4 iNCh. . ..ottt e R e $160.
(other cards on

4
supply 150 Watt, 1/0 Card, 1360 K FDD, incl. MOMItOr ... e s $523.
ed Models on request)

sing, 220 Watt Power supply, 102 Keyboard,
1,2 MB FDD 5 1/4 inch, FDD/HDD Controller, Manuals, #icl. o) PR $1056.

AT 286 2S TOWETCHSE . . oot eeneeee e e s et eee e oo $1148.
S IR V22 o DU W T L R R EEEE R R RRRRERE $150.

80386 Cpmputer
CPU 80486, 1-32 Bit Slot, big 6-Layermain-Board, | MB Ram (e

1,2 MB FRD 5 174 inch, FDD/HDD . .. ..ottt Mg $3486
80386 Computer 25 TOWETCASE . . .. ... oovvvrrerieeneinnnnnnnrnrerreereeeeenanaeaeeeeacfloneions $3730
Same Systefy but 2 x 32 Bit Slots, 20/25 MHz 0 Wait state, 2MB Ram ..............ooovn i N0 o $4089
AS TOWETCASK . - - e v v e e et e e e e ee e e e e e e it e e e $4336

o Stuttgart

Telephone: 0711/451883
Telefax: 0711/451887

cess, Eurocard
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“If this is a race, we
are out in front.”

Steve Hui, President
Everex Systems, Inc.

3.52 MIPS

IBM PS/2 Model 80 (20 MHz)
Compaq DeskPro 386/20

4.59 MIPS

Everex Step 386/20

491 MS

Power Meter MIPS Version 1.2. The Database Group.

“We createda
monster.”

Apparently, we
have surprised a
few people. It'snot
every day that
someone builds
the world's fastest
386/20.

QOur marketing
people call the con-
cept AMMA - for
Advanced Mem-
ory Management
Architecture.

[ don't care what
vou callit. Thisis
the computer that
has left everybody
behind, including
Compagq.

For the moment,we
are overjoved.
But thisis a game
of leapfrog and
we do not intend
torest.

The Step 386/20
from Everex
isa monster of
amachine.

For price and
performance facts,
call Everex
Computer Systems
Division at 1-800-
356-4283. Everex,
18431 Milmont
Drive, Fremont,
CA 94538.
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rangement of the input array is required.

The transformation of this shortened
sequence can be carried out by perform-
ing N/4 “butterflies” on each of
log,(N/2) levels. This transform is fol-
lowed by an additional level of N/4 but-
terflies to turn its results into the first
half of the Fourier coefficients for the
original sequence. The second half is
neither calculated nor stored, since the
coefficients are known a priori to be the
complex conjugates: X(N~k) = X x (k).

This last level of butterflies involves the
same necessity for retrograde addressing
that marks all levels of the Hartley trans-
form and reflects the deep relationship
between the two approaches.

This trick alone evens the race be-
tween the Hartley and the Fourier trans-
forms. Both require log2N levels of com-
putation. On each level, the Hartley
procedure requires N/2 butterflies, each
involving two real multiplications, for a
total of N xlog,N. The Fourier procedure

If
bet

Buy Let's C* with csd ™
for just $75. If you're

not satisfied, get

Turbo C or QuickC. Free *

Why are we making this incredible offer? Because we're absolutely cer-
tain Lets C and csd C Source Debugger are the best C programming tools

you can own.

Rest assured that, like its competition, Lets C features incredibly fast
in-memory compilation and produces extremely ti%ht. high quality code.
The differences lie in how much faster you can perform other programming

chores.

Our debugger, for example, can cut development time in half, But that’s

not all:

“csd is close to the ideal debugging environment...a definite aid to
learning C and an indispensable tool for program development.”

And comparatively speaking: “No debugger is included in the Turbo C

package... a serious shortcoming.”

outhink you canbuya
er C compiler, don't.
We'll buy it for you.

—William G. Wong, BYTE

—Michael Abrash, Programmer's Journal

Unlike our competition. Let’s C includes its own full-featured assembler,

features documentation with complete examples and technical support with
complete answers—the first time you call.

LET'S C AND csd FEATURES

LET'S C: ] csd:
* Now compiles twice as fast « Full UNIX compatibility and compiete « Debug in C source code, not assembier
« Integrated edit-compile cycle: editor iibraries « Provides separate source, evaluation,

automatically points to errors

* Many powerfut utlities including make,
* Includes i
model

assembler, archiver
* MicroEMACS full screen editor with
« Integrated environment or command source code included

line interface « Supported by dozens of third party
« 8087 sensing and support libraries

program and history windows
« Ability to set trace points and monitor
variables
« Caninteractively evaluate any C expression
« Can execute any C function in your program
« Trace back function

smalt and large memory

So if you're thinking about buying any other C compiler, think again.
But this offer is only available for alimited time. So think fast. And see your
software dealer or call 1-800-MWC-1700 soon. (1-312-472-6659 in Illinois.)

To exc! Lets C and csd for Turbo C or QuickC, return registration card within 15 days of purchase
date. notify Mark Willilams Company that you are returning producis and receive a return authorization
number. Products must be returned within 30 days of purchase date or within 30 days of shipping date

on telephone orders.
Mark
Williams

Company
1430 West Wrightwood, Chicago, lllinois 60614, 312-472-6659

© 1988 Mark Williams Company
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has only N/4 butterflies on each level
(because the transform is of half length),
but each requires a complex multiplica-
tion. If these were done in the usual way,
as Mr. O’Neill suggests, using four real
multiplications apiece, then the contest
would be a draw.

A second trick, however, can be used
to make Fourier transforms the more
economical computation on most com-
puters of the present era. Because muliti-
plication instructions typically require
much longer to execute than those for ad-
dition or subtraction, this trick succeeds
by reducing the number of real multipli-
cations at the cost of an increased number
of the quicker operations. I learned the
technique from a friend who called it
“Golub’s method,” but I am unable to
cite a reference duly crediting its
originator.

The idea is to compute a complex
product (4 + iB) X(X + iY) with only
three real multiplications:

A+B)X(X-Y)+AXY-BXX+
iBXX+AXY).

When the products required for Coo-
ley’s real-valued FFT algorithm are
taken in this way, the number of time-
consuming real multiplications is re-
duced to three-fourths of those needed
for the fast Hartley transform. A well-
crafted Fourier routine is therefore
faster.

Commercial Fourier transform pack-
ages also employ other tricks to achieve
increased speed and accuracy. Many of
these are equally applicable to Hartley
and other related transformations. Prob-
ably the most important additional notion
is to abandon the level-by-level sequence
of calculations implicit in the foregoing
discussion in favor of an ordering that
groups operations involving common
multipliers. This allows computations
corresponding to angles of 0, 90, 45 de-
grees, and so on, to be handled by spe-
cialized loops that are much faster than
the general case.

J.W. Hartwell
Hillsborough, NC

Symmetric Summation
I was pleased to see fuzzy logic featured
in “When Facts Get Fuzzy” by Bradley
L. Richards (April). Unfortunately, the
operations usually used in fuzzy-set
theory lead to logical inconsistencies that
make it difficult to apply to real situa-
tions. To use one of Richards’ examples,
suppose that a medical diagnostician ob-
serves that symptom A indicates a 70 per-
continued




Imagine the speed and power of a
$100.000 minicomputer in a desktop PC cost-
ing under $7,000. Now imagine all that power
going to waste because the operating system
vou chose was never meant to take advan-
tage of a computer this powerful. It will
take more than just a "window environ-
ment” or an outdated operating system

to unlock the 80386.

It will take PC-MOS/386:"

The First 80386 Operating
System. Specifically designed for the
80386 computer, PC-MOS/386" opens
doors. Doors to more memory and
multi-tasking. Doors to thousands
of DOS programs as well as upcom-
ing 80386-specific software. It’s the
galeay to the latest technology:.., and
your networking future.

Memory Management
Without Boards. PC-MOS exploits
the memory management capabilities
built into the 80386. So, up to four
GIGABYTES of memory are access-
ible to multiple users and to future
80386-specific applications requiring
megabytes of memory.

Multi-Tasking, Multi-

User Support for One, Five or
25 Users. PC-M0S/386™ allows
up to 25 inexpensive terminals to be
driven by a single 80386 machine.
So the features of the 80386 can be
utilized at every terminal. And it
comes in three versions so you can
upgrade your system as your com-
pany grows..without having to
learn new commands or instail
new hardware.

‘n

Software Support for Thousands
of DOS Programs. Although PC-M0OS/386™
totally replaces DOS, it doesn't make vou
replace vour favorite DOS programs. So you
can run programs like Lotus 1-2-3. WordStar,
dBASE I1I, and WordPerfect on the 80386.
Best of all, it uses familiar commands like
DIR and COPY=so vou'll feel comtfortable
with our system.
The Gateway to Endless
Features. Distinctive characteristics
like file/system security, remote access,
filefrecord locking, and built-in color
graphics support for EACH user set
PC-MOS/386™ apart from all previous
operating systems.
Open the Doors to Your
Future TODAY! Call The Software
Link TODAY for more information and
the authorized dealer nearest you.
PC-MOS/386™ comes in single, five &
25-user versions starting at $195.

PC-MOS/386

MODULAR OPERATING SYSTEM
‘ ' THE SOFTWARE LINK
. Developers of LANLINk * & MuliLink” Advanced
3577 Parkway Lane, Atlanta, GA 300892
Telex 4996147 SWLINK
FAN 404/263-6171

P TO |
25 USERS.

MADE FOR
THE 80386.

RUNS DOS
PROGRAMS.

MULTI-TASKING

For the dealer near 1
CALL: 800/151-LINK
In Georgia: 404/418-LINK
OEAInt'1 Sales: 10-1/263-1006
Reseliers/VARs: 104/448-5465

OLM/Dealer Inquiries Invited

~ THE SOFTWARE LINKGCANADA CALL: 800,387 0157

B !
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TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark o The Sofrware Link. PC-MOS/386™ Multil:.nk®Advanced, and LANLink™ are trademarks of The Software Link
Lotus 1-2-3. WordStar, dBASE 111, & WordPerfect are trademarks of Lotus Development Qorey MisroProy AstonTate, & WordPerfect Coryp.. respectively. Prices and technical specifications subject to change
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cent chance of disease and symptom B in-
dicates a 40 percent chance—then if both
symptoms are present, the combined
chance is

0.7p-OR0.4=0.7 + 0.4 — (0.7 X 0.4)
=0.82.

An optimistic patient might conclude
that symptom A means a 30 percent
chance of health and symptom B a 60 per-
cent chance, and

0.3p-OR0.6 =0.3 + 0.6 — (0.3 X 0.6)
=0.72,

or a 72 percent combined chance of
health. The numbers do not add up to 100
percent, as they should.

Several years ago, I investigated a
class of operations on fuzzy sets

(@a@b)y+ ((1-a)@(1-b)) =1,

where @ is called the “symmetric sum.”

b

BUSINESS
JEZPORMS Rew D18 (66) - Menu driv-
en forms generator. misc. skeleton forms.
3 8BAS V1.3 (270) - Small Business Ac
counting System. Menu-driven. Best avall
O PRO PCACCT V3.0 (626) - Integrated
GIL.A/R & A/P Menu-driven. Help

I EASY PROJECT V1.2 (440) - Complete
project management system. Excellent.

3 REAL ESTATE ANALYST (83) - Menu
driven, mortgages, interest, etc.

O CK - CHECEBOOK V3.1 (79) - Full fea-
tured checkbook program with reports.

O BIDS ‘N QUOTES V0.9 (463) - Prepares
cost estimates & proposals. Does labor,
material, sub-contractor costs, etc.

) BUSINESS LETTERS (303 & 304) - (2
disk set) 850 business letters to fit all
your needs. Edit w/ any word processor.
I MR BILL V3.2 (311 & 312) - (2 disk
set) Time & billing gackage: costs, credits,
reports, audft trall, étc.

3 PC-PAYROLL V2.3 (464) - Menu driv-
en payroll system. 100 employees or less.
O RENTAL PROPERTY (318) - Keeps
track of rental activity. Menu driven

3 BLICWORKS (321) - Framework clone.
Integrated database. spreadsheet. word
processor, & communications.

3 PARTS INVENTORY CONTROL (479)
Tracks Inventory of a parts & service
business; qty. ordered. supplier. etc.

3J DOCKETMINDER V1.2 (448) Main.
taln docket for lawyer or law flrm.

3 FINANCE MANAGER V4.0 (77) Ac
counting package for business or person-
al finances. Double entry system.

3 BOAR V1.92 (449 & 480) {2 disk set)
Accounts recelvable program. Handles a
varlety of services or products.

COMMUNICATIONS

I RBBS BULLETIN BOARD V18.1 (290 -
292) - 13 disk set} Turn your computer
into a RBBS. Industry standard.

3 GMODEM V3.1 (263 & 284) - (2 disk
set) Full featured modem program.

7 PROCOMM V3.42 (B3 & 84) (2 disk
set) Menu driven modem program,

3 PILE EXPRESS V4.14 (33 & 34) - (2
disk set) Menu driven. easy to use data-
base for beginners to experienced.

O WAMPUM V3.1B (37 & 38) - (2 disk
set) Menu driven dBase [l clone. supports
functions of dBase. Knowledge of dBase
suggested. Latest update.

3 PC-FILE + V2.0 (483 - 498)- |3 disk
set) Pull-featured database; help screens.
menus, macros. One of the best.

T AGENERATE V1.0 (B11) - Screen &
source code gencrator by Tom Retrlg.

dBase ll required.

3 COMPOSER (3) - Create. save. edit.
play. & print your music. Nice

3 LETTERFALL V1.1 (119) - Improve
your touch typing skills; 16 levels.
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FREEWARE -

ONLY $2.99 PERDISK ONLY $2.99 PER DISK
" Public Domain & Sharewa IBM ar > ibles -
DR T T R T T

3 THE WORLD 3D (127) - Display maps
of the world. CGA required.

3 FUNNELS & BUCKETS V 2.0 (130) -
Great leaming game: add. subtract, muly-
ply. & divide. Ages 5 - 10

3 ERYN'S ABC'8 (131) - Teaches aipha

bet & numbers. Computerized Etch-a

Sketch. Ages 2 - 6. Basic required.

3 AMY'S PIRST PRIMER (133}- Alpha.
bet. numbers, counting. shapes. match

Ing. etc. Ages 4 - 8. CGA & Basic req.

3 POLYGLOT V6.01 (139) - Vocabulary
bullder. Grades 7 - college. Excellent.

3 BLACKRJACK (88) - Advanced black
Jack game with tutor, multiple players.
Best one yet. CGA or Hercules

3 MONOPOLY V6.7 (108) - Just like the
board game. 2 to 4 players. CGA req.

3 DUNGEONS & DRAGONS V1.1 (208)
The Classic Game. Can you survive?

) LAS VEGAS (118) Craps. Roullete,
Poker, & more. CGA req.. Basic on some
2 3D CHES8 V1.01 (218) - Excellent
chess game. Switch between 2D & 3D

3 SOLITAIRE (211) - 4 different games.
Nice graphlics. CGA required.

3 SUPER PINBALL (212) - 5 different
games. CGA required.

) WORDPLAY (387) - Wheel of Fortune
clone. You provide the prizes. CGA req.
3 DIGITAL LEAGUE BASEBALL (344)
Pick your team & players. Nice graphics.
3 MINIATURE GOLP (808) - 18 hole golf
course with graphics.

GRAPHICS
J PINGERPAINT V3.0 (282) - Paint pro
gram: 6 fonts, 81 sizes . Desktop publish
Ing & slide -show. CGA, EGA, or Hercules
3 CALENDAR CREATOR (380) - Create
& print your own monthly calendar.
3 DANCAD 3D V2.0B (424 & 420) - 12
disk set) Advanced 2D 3D drafting pro
gram. Stereoscoplc 3D wire frame anima
tion. EGA. CGA, Hercutes. 640k req.
) CITY DESK V6.0 (197) - Desktop pub-
lisher with graphics capabilty.

LANGUAGE

3 TURBO “C* TUTOR (489 & 490) - (2
disk set) 14 lesson tutorial ; learn to pro

gram in "C” language

3 “C° LANGUAGE V3.1 (209 & 300) - (2
disk set) Complete programming environ

ment. Source, compiier, samples

O TURBO PASCAL TUTOR (20) 17 les

son tutorlal with samples, etc.

3 STRESS & SBHRINK (74) - Stress
stress test. Shrink - personality analysis.
3 PASTBUCKS (191) - Menu driven
home finance package. Easy to use

3 HEALTH RISK (331) = Diagnose your
own allments

I LITTLE BLACE BOOK (441) Creates
pocket slzed address book. Prints mini
alphabetized pages

D TIMESAVER (442) Create dally

DOS 2.1 or highes
eds or higher

7

¢

L of app nts.
TLITLELES

3 LOTUS 123 PROGRAMS (28 - 32) - (5
disk set) Contains as many applications
and utilitles that we could find. Requires
Lotus 123 program.
3 LOTUS LEARNINGb SYSTEM (458) -
Beginning tutorlal for Lotus 123,
) AS EASY AS V3.0 (302) - Lotus clone.
52 column sheet, graphing. supports
functions of 123, "WKS" files, etc.
3 DOS HELP (288) - Help screen for DOS
commands, functions & batch files at your
fingertips. For DOS 3.XX.
J DOS TUTORIAL V4.2 (286) - Menu
driven, learn to use your computer.
2 Lg V2.1 (809) - Produces high quality
text on dot matrix printers. Multiple fonts
with print spooler.
D LASERJET FONTS /| 01 (471 & 472) - 12
disk set) More downloadable fonts for HP
Laserjet Plus /Il. Heivetica, Script, etc.
O LASERJET PONTS/UTILITIES (328)
Contalns ‘Pamphlet’ sideways printing) &
misc. other utlities & fonts.
3 PRINTPRO V1.2 (488) - Change printer
operatlon from within ANY application at
ANY time.
- DESKMATES V1.01 (278) - Sidekick
like utility plus more features.
73 AUTOMENU V4.01 {280) - Access pro
grams, batch flles. commands, etc.

WORD PROCESSING
3 SIDEWRITER ¢8) - “Sideways” printing.
3 PC-WRITE V2.71 (9 & 10) - (2disk set}
Full featured word processor: all the fea
tures of the expensive one’s.
3 LETTERHEAD (89) - Create and print
your owm letterhead on letters and enve.
inpes. IBM- Epson comp. printer req.
D GALAXY V3.3 [11) - Easy to use word
processor; menus & quick keyboard com
mands. Lots of features.
JPC TYPE 4+ (373 - 378) - (3 disk set) A
powerful word processor. Buttonware.

7T T OROERFORM T ™
InaME. o

| ADDRESS _
onw____ st me
PHONE +_ I

# of 5.25"disks__ #92.99= _
CA Res. Sales Tax 16.5%)=

Shipping & Handling = 3,00

- 2N\
¢,%A

~N\

An example of such a symmetric sum is
the operation defined by

a@b=ab/(l —a—b + 2ab).

Applied to Richards’ medical example,
the chance of disease is

0.7@0.4=07%x0.4/(1.0-0.7 -
04+2x0.7x%x0.4)

or 61 percent, while the chance that the
patient is healthy is

0.3@0.6=0.3x0.6/(1.0-0.3 -
0.6 +2 x0.3 x0.6)

or 39 percent—the two values add up to
100 percent, so both the pessimist and
the optimist can agree.

Fuzzy-set definitions are always arbi-
trary, since for every set there is a com-
plement, and meaningful results should
not depend on which one of them we
work with. Symmetric summation is the
only type of operation that combines
fuzzy sets in a way that leads to conclu-
sions that are the same whether we deal
with a particular choice of sets (e.g.,
young @ beautiful) or their complements
(old @ ugly).

An interesting feature of symmetric
summation is that it applies only to fuzzy
sets, and indeed it is the only operation
on fuzzy sets that I know of that does not
correspond to an operation on normal
sets. This is because of the easily proved
requirement thata @ (1 — a) = %.

William Silvert
Dartmouth, Nova Scotia
Canada

Drawing Lines
There is a problem with the attempt to
draw a horizontal line in ““A C Interface”
by Don F. Ridgway (November 1987).
Listing 1 on page 363 of that article is an
interesting ANSISYS.H header file (not an
ANSISYS.C header file, as the caption
states). Also, in the #define WINDOW def-
inition, the horizontal and vertical lines
should not be filled.
Harold LeRoy Ling
Jackson, MN

FIXES

TOTAL = §==z=z==z==
Mall order form & check or money order to
California FREEWARE
1466 Springline Drive Dept. B7
Palmdale, CA 93550
(805) 273-0300
| Call or write for free catalog contalning over
500 diske of quality software
Hours: M-F Sam - Bpem PST
| 3.5"medla 83.99 ca.

[N 8orry. no Credit Card Orders. J
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In the article *“POP Goes the Macintosh”
by Dick Pountain (May), the first line of
code included in the text on page 290
should have read as follows:

pr('That took '><count><"'
seconds');. m




Ultimate Power. Ultimate Confidence.
Ultimate Freedom.

Experience 20 MHz
386 Power, AST Style

The sky’s the limit. That's how you
might describe the power-packed
capabilities of the AST Premium™/386
...and how far we'll go to pro-

vide outstanding products, service
and support.

Only the 20 MHz, Premium/386,
with its advanced bus technology
(SMARTslot™) and uncompromising,
compatibility, eliminates the traditional
restrictions placed on an AT®’s per-
formance and speed while providing
future upgradeability.

You also get the comfort that comes
from choosing a company with a
solid worldwide reputation for reliable,

high-quality technology.

So while others are caught up in
compatibility and support problems,
you're completely free to enjoy the
highest AT-compatible ‘386 system
performance available today...and
take advantage of performance-
oriented upgrades in the future using
SMARTslot architecture.

And because of our many years of
working with key leaders in the
industry, we’re able to maximize the
capabilities of the most advanced
operating systems and application
software available, including MS®
0S/2 from AST, IBM®s OS/2™UNIX™
Windows™ 386 and MS-DOS®

For more information call
(714) 863-0181 and ask for operator
AALIS5, or fill out the coupon below.

[ please have an AST representative call me.

Name. s

| Title__ —
Company.

| Address__

I City____ State

Phone_ - — -
AST Research, Inc., 2121 Alton Ave,, Irvine, CA 92714

| 4992. Attn. M.C

AST markets products worldwide - in Europe and the Middle East call:

44 1568 4350; in the Far East call: 852 3 717223; in Canada call: 416 826
7814. AST and AST logo registered and AST Premium and SMARTslot trademarks
AST Research, Inc. IBM and AT registered and OS/2 trademark Intermational
Business Machines Corp MS-DOS and MS registered and Windows trademark
Microsoft Corp. UNIX trademark ATST Bell Laboratories Copyright© 1988
AST Research, Inc. All nghts reserved  Screen display courtesy VersaCAD.

AST.

RESEARCH INC.

Times Have Changed.




How much
would you pay
for a device that

does all this:

* Print Master II lets all your computers
easily share all your printers, plotters, and
modems, reducing the cost per user of
expensive peripherals.

« Print Master Il spools print jobs in its
smart 256K buffer (field expandable up to
768K), then outputs them in sequence to keep
your computers and printers working.

« Print Master II allows computers to select
each other so you can share data bases and
transfer files.

* Print Master Il makes choosing a connection
as easy as moving your cursor. You select
where you want your data to go from a pop-
up menu generated by BayTech’s memory
resident program.

* Print Master I, Model 808E, features
eight flexible ports: six serial and two parallel.
You can set any port, including both parallel
ports, as a computer port or a printer port.

« Print Master II's serial ports operate at
real speeds up to 9600 baud, even when all

ports are operating at the
same time. You can

set baud rates, plus
other con-
figuration
changes,

for each port.

* Print Master II handles protocol con-
version automatically (i.e. serial/parallel,
baud rates, handshaking, etc.), so it’s
compatible with virtually all makes of com-
puters, printers, plotters, modems and
peripherals.

« Print Master II can be used in conjunction
with the printer server of a LAN to help
off-load network traffic by providing port
expansion and extra buffer.

» Print Master II features many little
extras that make a big difference in per-
formance: shielded connectors, a built-in
power supply, easy-to-read configuration
menus, fewer parts for higher reliability,
sturdy metal case.

How about $595? Call us to order direct
or for the name of your nearest dealer.

Bay Technical Associates, Inc., Data Communications Products Division
200 N. Second St., Bay Saint Louis, MS 39520 USA
Telex 910-333-1618 BAYTECH, Telephone 601-467-8231 or toll-free

800-523-2702
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Kind Words for Multitasking
Dear Jerry,

I’ve been an avid reader of your col-
umn since its beginning. I have generally
agreed with your comments—until you
blasted multitasking operating systems in
the November 1987 issue.

0S/2 is the first glimmer of hope for
serious computing at the personal level.
Most attempts at multitasking under MS-
DOS are serious kludges (e.g., termi-
nate-and-stay-resident programs like
SideKick or massive polling loops like
Microsoft Windows). These programs
make extra efforts to bypass the operating
system.

A big problem with IBM PC software
is compatibility. Every developer has a
different method of bypassing the operat-
ing system. Real operating systems (e.g.,
VMS, Unix, and 0S/2) provide standard
interfaces and services to support multi-
tasking; therefore, different vendors’
software can coexist.

Regarding your comment that
‘. ..what everyone wants is not multi-
tasking, with its inevitable slowing of
what you’re doing in the fore-
ground...”: The new generation of
80386 machines has more than 2 million
instructions per second of computing
power. With this amount of power avail-
able and a multitasking operating system,
you won’t even notice several background
processes.

“Real” networking (e.g., electronic
mail, transparent file access, and remote
procedure calls) cannot be done without
true multitasking. Attempts to perform
these operations with polling-loop im-
plementations under MS-DOS produce
mediocre results.

You say that what we really want is
multiprocessing. That’s nice in theory,
but more processors cost more money. If
the operation can be performed with a de-
cent processor and operating system,
why throw more hardware at it? Even
with multiprocessing, we need multitask-
ing to effectively coordinate the actions of
several processors in a system.

I believe your blasting of multitasking
is similar to the comment you made sev-

eral years ago regarding type-ahead

buffers for keyboards. You didn’t think

they were necessary until you used a sys-

tem that incorporated one.

Please don’t bad-mouth true multi-
tasking until you’ve tried it.

Kert H. Jans

Encinitas, CA

I don’t recall saying anything about
type-ahead buffers; indeed, I do recall
insisting on n-key rollover on my early
CP/M systems; isn’t that what a type-
ahead buffer does? Gee.

As to OS/2 on an 80386, I agree: It
looks like it ought to be plenty fast and
very useful. I'm not so certain about the
80286.

Multitasking is fine, but 1'd settle for a
really good way to do multiple applica-
tions. With luck we’ll get both.

As to not knocking something I haven’t
tried, it’s precisely because of the bad
memories I have from trying multitasking
that I'll remain skeptical until I see for
myself that I can type and have my words
appear on-screen instantly. Some people
stare at the keyboard when they type; me,
I watch the screen, and even the tiniest
delay is noticeable.

We'll see, and I sure hope you're
right.—Jerry

Microsoft Word Macro Delays
Dear Jerry,

I am happy that Microsoft Word 4.0
*“is certainly the next program to try,” as
you said in your column in BYTE. I have
used it for 3 years, and think it’s the most
elegant and versatile writing tool there is.

But you should be warned about its
macros. They can emulate Electric Pencil
commands just fine. But as your book
chapters get bigger, Word’s macros get
slower. The delay is not noticeable with

continued

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458.
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Three ways to build
better Turbo Pascal
programs...

& POWER
" SCREEN
$129

Screen 1/0 manager.
Features: ~ screen painter  virtual screens
datavalidation  context sensitive help
unlimited screens - definable keys
& much more!

POWER TOOLS
PLUS
$129

Full featured function library.
Features: ~ TSR support  direct video
access  VGA and EGA support ~ windows
and menus - DOS memory allocation
interrupt service routines
& much more!

ASYNCH

PLUS
$129

Asynchronous communication manager.
Features:  speeds to 19.2K baud
XON/XOFF protocol = hardware
handshaking © XModem file transfer = 1/0
buffers up to 64K & much more!

We're Blaise Computing, manufacturers of high
quality function libraries designed to reduce the
time and technical expertise required for serious
applications development.

All of these packages include Peter Norton's On-
line Instant Access Program, a comprehensive user
reference manual with extensive examples, and full
sample programs.

Satisfaction guaranteed or return within 30 days
for a full refund.

We have a full line of products for C and Pascal.
For a free brochure or to order call

800-333-8087!

BLAISE COMPUTING INC.

2560 Ninth Street. Suite 316 Berkeley, CA 94710 (415) 540-5441



CHAOS MANOR MAIL

small files, but it increases with file size
and the cursor’s location toward the end
of a file (where most writers spend much
of their time). On a standard IBM PC, 25
seconds may elapse between the time you
hit the macro key(s) and the time the
macro starts to execute, if you are at the
end of a 35K-byte file. The more you
need speed, the less you will get. “Intol-
erable,” as you remarked about Q&A
Write.

The only solution is to load ProKey 4.0
along with Word; its macros have no per-
ceptible delay.

Since macros were just introduced in
Word 4.0, perhaps it will take another
major version for them to be imple-
mented correctly, as is the case with
many of Microsoft’s other product
enhancements.

Allan Fries
Seattle, WA

Gee, thanks for the tip. I expect Super-
Key (or, for that matter, DESQview)
macros would work the same way. I'll try

it. —Jerry

Calling All PX-8 Orphans
Dear Jerry,

Do you have room for a “minority”
public service spot?

On a couple of occasions, you’ve men-
tioned one of my favorite dinosaurs in
your column. It’s a small-in-size but big-
in-bells-and-whistles CP/M machine
called the Epson PX-8 (Geneva). Admit-
tedly, between the advent of MS-DOS
and all the reviews that kept saying the
Geneva was only for “active computer
users” (what does that mean, anyway?),
it died out there in consumerland pretty
quickly. Nevertheless, there are a lot of
PX-8ers around still, and since Epson is
out of the PX-8 business, I thought I'd
pass on an address or two that might be of

some value to other orphans.

SynderScope International (1594 Hill-
top Dr., El Cajon, CA 92020) still pro-
vides support, peripherals, and reams of
software. The company also runs a bulle-
tin board at (619) 442-3789. DAK Indus-
tries (8200 Remmet Ave., Canoga Park,
CA 91304) also handles some hardware
and software. (It seems prices these days
for a PX-8 or peripherals are just a frac-
tion of Epson’s original suggested retail.
Beware, it’s enough to make an early
Epson buyer weep!)

Another source of Geneva information
is the bulletin board system at (313) 538-
6968. By the way, Canadian users might
still get some limited support through
their local Epson dealers (at least they do
in Winnipeg).

Thanks for mentioning CP/M occa-
sionally. There’s plenty of life in the old
gal yet.

Christopher Lars Arney
Winnipeg, Manitoba, Canada

There sure is a dance in the old girl
yet. Toujours gai!—Jerry

Hail the Paper Clip
Dear Jerry,

In Computing at Chaos Manor (Octo-
ber 1987), you mentioned that “Apple
should have put a control lever on the
Mac so you can eject floppies without
begging permission.”

Jerry, Apple did; the company just
hasn’t publicized it for fear of making
things too easy for Mac users. There are
three ways to eject disks from the Mac:

1. Pull down the window and use the
“‘eject’’ feature, which you found
frustrating.

2. Use the double-infinity Command key
near the space bar, simultaneously press-
ing the Control key and lowercase num-

ber 4 at the top to electronically force a
disk out (this won’t hurt anything, I
promise).

3. Bend the long end of a thick paper clip
to a 90-degree angle from the body of the
clip and insert into the little ubiquitous
hole near the disk slot, located about '
inch from the right-hand corner of the
slot, keeping the wire totally at a 0-de-
gree angle to the Mac; insert until you hit
the mechanical frog (disk grabber) and
press forward % inch; that will release
the tension on the frog, and—bingo—
your disk will pop out.

I have done this hundreds of times on
all models of Macs and never damaged
one in the least, and most of my col-
leagues forced to suffer Macs all keep a
similar paper clip with them at all times
and have done this procedure thousands
of times with no damage whatsoever.

H. Kent Craig
Raleigh, NC

Well, I guess the solution is to issue a
box of paper clips with each Mac!—Jerry

Stamp Out “Turbo”
Dear Jerry,

I'am writing to solicit your help in pro-
moting the enactment of federal legisla-
tion that would make it a capital offense
to use the prefix “turbo” in the name of
any product or service not directly and
intimately associated with the power-
plant industry.

I know I can count on your moral, if
not your financial, support in this most
worthy of endeavors.

(Embedded command: Remave tongue
from cheek in order to lick stam,. )

David Fisher
Scottsville, NY

Hey, I'll join that campaign!—Jerry m

PC voice mail, nowonly $199.

mcwp‘%s Watson®, hailed by one call 1 (800) 6-WATSON (in Mass., (617)
HAYESS reviewer as “the premier  651- 2186). To order, call 1 (800) 533-6120

voice mail station” at $498, (in Mass., (617) 655-6066).
COMPATIBLE | i, even better value ot~ Credit Cards Accepted.
MODEM! $199. Watson eliminates
telephone tag and gives you

big-system features like auto speed-dial, auto

answer, message forwarding, and built-in 300/

1200 bps modem. For an ear-opening
business applications demo,

Natural MicroSystems Corporation
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11 Important Reasons
C Programmers Use
Our File Manager

1. Itswrittenin C.

Clearly the growing language of
choice for applications that are fast,
portable and efficient. All of
db__VISTA's source code is written in C.

2. It'sfast— almost 3 times faster
than aleading competitor.

Fast access that comes from the

unique combination of the B-tree
indexing method and the “network” or
direct “set” relationships between
records. A winning combination for
fast performance.

3. It’s flexible.

Because of db__VISTA’s combination
of access methods, you can program
to your application needs with ultimate
design flexibility. Use db__VISTA as an
ISAM file manager or to design
database applications. You decide
how to optimize run-time
performance. No other tool gives you
this flexibility without sacrificing
performance.

db__VISTA s also well behaved to
work with most any other C libraries!

4, It's portable.

db__VISTA operates on most popular
computers and operating systems like
UNIX, MS-DOS and VMS. Youcan
write applications for micros, minis, or
even mainframes.

5. Complete Source Code
available.

We make our entire C Source Code
available so you can optimize
performance or portto new
environments yourself.

6. Ituses spaceefficiently.
db__VISTA lets you precisely define
relationships to minimize redundant
data. Itisnon-RAM resident; only
those functions necessary for opera-
tion become part of the run-time
program.

7.Royalty free run-time.

Whether you’re developing applications
for yourself or for thousands, you pay
for db__VISTA or db__QUERY only
once. If you currently pay royalties to
someone else for your hard work, isn’t

ittime you switched to royalty-free
db__VISTA?

db_VISTA®

Features

+ Multi-user support allows flexibility to run on
local area networks

¢ File structure is based on the B-tree indexing
method

*Tr tion pi ing assures multi-user
consistency

+ File locking support provides read and write
locks

+SQL-based db_QUERY is linkable

oFile transfer utilities included for ASCII,
dBASE optional

+ Royalty-free run-time distribution

¢ Source Code available

+ Data Definition Language for specifying the
content and organization of your files

+Interactive database access utility

+ Database consistency check utility

File Management Record
and Flle Sizes

¢ Maximum record length limited only by acces-
sible RAM

¢ Maximum records per fileis 16,777,215

¢ Maximunm file size limited only by available disk
storage

+ Maximum of 256 index and data files

¢ Key length maximum 246 bytes

¢ Nolimit on number of key fields per record

¢ No limit on maximum number of fields per
record

Operating System
& Compiler Support
¢ Operating systems: MS-DOS, UNIX,
XENIX, ULTRIX, Microport, VMS,
Macintosh
¢C compilers: Lattice, Microsoft, IBM,
Aztec, Turbo C, XENIX, UNIX
and LightspeedC

8. SQLbased db_QUERY

is the query and report writing
program that provides a relational
view of db_VISTA databases.

Use ad hoc or link into your C
applications. Royalty-free. Source
code available.

9. Free tech support.

60 days of free technical and application
development support for every Raima
product. Of course, extended support
and training classes are also available
atyour place or ours.

10. Upward database
compatibility

Start out with file managementin a
single-user PC environment—then
move up to a multi-user LAN ora VAX
database application with millions of
records. You'll still be using db__VISTA.
That'’s why so many C programmers
are choosing db__VISTA.

11. WKS LIBRARY

The WKS LIBRARY PROVIDES
THE MOST EFFICIENT WAY FOR C
and BASIC programmers to interface
with 1-2-3, Symphony and dBASE.

¢ Reads & Writes WKS & WK1 Files

¢ Reads & Writes DBF Files

¢ 1.2-3, Symphony & dBASE compatible
¢ Source Included

¢ No Royalties

30-day Money Back Guarantee!

Price Schedule ab_vista db_auery

O Single user $ 195 $ 195

0O Single user w/Source $ 495 $ 495

O Multi-user $ 495 $ 495

O Multi-user w/Source  $ 990 $ 990
NEW:

J WKS LIBRARY for
Lotus 1-2-3 $ 195

Call Today!

Ordering is easy — simply call
toll-free. We'll answer your technical
questions and get you started.

1 (800) db_RAIMA
&

(800) 327-2462 or

(206) 828-4636

For international orders:

Inthe UK. call  Systemstar Ltd.:  (0992)500919
FAX: (0992)554261
In Switzerland call Comptronix AG: 0172504 10
FAX: 017258777
In France call ISE-CEGOS: (1) 46 09 2828
FAX: (1) 46 09 2800
In Belgium call  Lemnie S.A.: (02) 720.96.57
FAX: (02) 721.12.00
In Germany call ESM GmbH: 07127/5244

RAIMA"

CORPORATION

3055 - 112th NE, Bellevue, WA 98004 USA
FAX: (206) 828-3131  Telex: 6503018237 MCIUW

© 1988 Raima Corporation
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ASK BYTE

Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing

Digitizing Live Video
Dear Steve,

Could you point out the proper combi-
nation of hardware and software that
would permit an IBM PC user to display
a full-motion video signal on the PC
screen?

There seem to be a number of expen-
sive video capture boards/software
around (AT&T’s TARGA, for example),
but they are overly complex for this sim-
ple application. I'd like to be able to call
up and view a video signal from a PC
menu using my keyboard and return to a
menu when done.

In reality, I’d like to go one step fur-
ther and be able to select one video signal
from a menu list of several video sources,
using the PC communications port to
drive a video switch. My ultimate goal is
to be able to window the video into posi-
tions on the screen, such positions being
controlled by a program.

Ron Van Note
New York, NY

The reason those TARGA boards are so
expensive is that they 're doing something
quite complicated. Let me walk you
through the problem.

A standard PC display (everything ex-
cept the new VGA hardware) uses digital
signals to represent the colors for each
pixel. EGA displays can handle 64
colors, but the EGA boards can generate
only 16 different colors at one time. No
matter where your picture comes from, it
will have only 64 colors when the EGA is
done with it, and that’s not enough for
what you want to do.

The VGA displays use analog video
signals, and the boards can produce 256
colors from a selection of about 250,000
(with 320- by 200-pixel resolution),
which is closer to live video. Unfortu-
nately, the screen scanning rates are so
different that the monitor can’t overlap a
video signal on a digital image at the
same time.

The TARGA boards sidestep the prob-
lem by digitizing the video image and
using software to position the pixels in
memory. That process just doesn’t hap-
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pen in real time, if only because the PC
isn’t fast enough to update the picture
that quickly.

Some manufacturers do make a gen-
lock accessory for the EGA display that
will superimpose the EGA (in CGA mode)
signal on a background of live video. I'm
not sure of all the details, but I suspect
you need an analog monitor that can han-
dle both standard video and RGB inputs
at the same time. The ads showed up in
BYTE and PC Magazine a while ago, but
I can’t track them down again.

In any event, I think it’ll be a lot more
expensive than you'd like. Maybe having
two monitors isn’t that awful. —Steve

IN ASK BYTE, Steve Ciarcia, a computer con-¥
sultant and electronics engineer, answers
questions on any area of microcomputing and
his Circuit Cellar projects. The most repre-
sentative questions will be answered and pub-
lished. Send your inquiry 1o

Ask BYTE

c/o Steve Ciarcia

P.O. Box 582

Glastonbury, CT 06033

Due 1o the high volume of inquiries, we
cannot guarantee a personal reply. All letters
and photographs become the property of
Steve Ciarcia and cannot be returned.

The Ask BYTE staff includes manager
Harv Weiner and researchers Eric Albert,
Tom Cantrell, Bill Curlew, Ken Davidson,
Jeannette Dojan, Jon Elson, Frank Kuech-
mann, Tim McDonough, Edward Nisley, Dick
Sawyer, Robert Stek, and Mark Voorhees.

ROM Disk
Dear Steve,

I use a laptop computer quite a bit. [
chose the NEC MultiSpeed because it is
fast, powerful, inexpensive, and can run
on batteries alone for those times when
AC is unavailable.

The two built-in 720K-byte floppy
disk drives are sufficient for many pur-
poses. Of course, you can never have too
much disk storage space. I can usually fit
each major application program onto one
or two 720K-byte disks, leaving the B
drive open to hold the working files. So I

have a disk for Word and a disk full of
documents, two disks for Lotus 1-2-3
and a third with spreadsheets and graphs,
another pair of disks for Reflex and one
for each major database, two for Micro-
soft C, and one for each major program
I’m developing. Get the picture?

While this system is adequate, it tends
to involve a lot of disk swapping. Worse
yet, the heavy use of the floppy disk
drives runs down the battery quickly.
While the battery is rated at about 6
hours’ use with “minimal” disk access,
the NEC service representative told me
that it was “‘normal” for the battery to
last only about 2 hours with heavy disk
use. And for certain operations (most no-
tably programming), those disk drives
are running almost constantly.

An internal hard disk drive, which
some of the other laptops have, solves the
problem of disk swapping but aggravates
the problem of battery life. Besides, it
doesn’t look as if NEC will offer its hard
disk drive as an upgrade option for the
existing MultiSpeed machines. The new
MultiSpeed HD looks quite a bit differ-
ent than its predecessor.

I have a solution that I think is actually
superior: Why not design and build an
external ROM disk for the MultiSpeed?
In fact, if I'm not mistaken, you could
make the IBM-compatible parallel
printer port operate bidirectionally. So
you could adapt a ROM disk designed to
run from the parallel printer port to all
current (and, presumably, future) laptop
machines. It would be a silent, low-
power, expandable “‘disk drive” that you
could carry easily wherever you went,
and it could substitute for a fistful of
disks.

I envision a system consisting of multi-
ple circuit boards connected by a bus of
ordinary flat ribbon cable. Board #1
would be a simple microprocessor con-
troller board. A low-power Z80, an
82C55 parallel interface chip, a 27C128
EPROM, one or two 6264LP static RAM
(SRAM) chips, and some “glue” would
probably do the job. Board #2 (one or
more copies in parallel on the ribbon-
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We're Programmer’s Connection, the leading
independent dealer of quality programmer’s
development tools for IBM personal com-
puters and compatibles. We can give you the
knowledge to help you make the best software
buying decisions possible.

Informative Buyers Guide. The CONNECTION, our
comprehensive buyers guide and catalog, contains
prices and up-to-date descriptions of over 750
programmer’s development tools by over 250
manufacturers. Each description covers major
product features as well as special requirements, ver-
sion numbers, diskette sizes, guarantees, and more.
in addition, the CONNECTION features interesting ar-
ticles by leaders in the programming industry.

How to Get Your FREE Copy: 1) Use the reader ser-
vice card provided by this journal; 2) Mail us a card
or letter with your name and address; or 3) Call one
of our convenient toll free telephone numbers.

If you haven't yet received your copy of the
Programmer’s Connection Buyer’s Guide, act
now. Increasing your knowledge about these
products could be one of the most powerful
things you'll ever do.

386 products Ust Ours
386 ASM/386 LINK by Phar Lap Software 495 389
386 DEBUGGER by Phar Lap Software 195 129
NDP C-386 by MicroWay 595 529
NDP ForTran-386 by MicoWay . 595 529
PC-M0S/386 Single-User by The Software Link 195 179
PC-M0S/386 5-User by The Software Link 595 539
PC-M0S/386 25-User by The Software Lnk 995 869
VM/386 by IGC _.New 245 219

blaise products
ASYNCH MANAGER Specity C or Pascal. 175 135
C TOOLS PLUS/5.0 129 99
PASCAL TOOLS/TOOLS 2 175 135
Turbo ASYNCH PLUS/4.0 129 99
Turbo CTOOLS..... 129 99
Turbo POWER SCREEN New 129 99
Turbo POWER TOOLS PLUS/4.0 129 99
VIEW MANAGER Specty C or Pascal 2715 219
borland products
EUREKA Equation Sover 167 115
Paradox 2.0 by Ansa/Bortand 725 525
Paradox 386 by Ansa/Boriand 895 639
Paradox Network Pack by Ansa/Buriand 895 725
Quattro: The Professional Spreadsheet. 247 119
Sidekick Plus. 200 125
Turbo Basic Compiler... 100 68
Turbo Basic Support Products A Vareties 100 68
Turbo C Compiler 100 68
Turbo Pascal Compiler. . 100 68
Turbo Pascal Database Toolbux 100 68
Turbo Pascal Developer’s Toolkit 395 285
Turbo Pascal Editor Toolbox ... 100 68
Turbo Pascal Gameworks Toolbox. 100 68
Turbo Pascal Graphix Toolbox ... 100 68
Turbo Pascal Numerical Methods Toolbox 100 68
Turbo Pascal Tutor. 70 49
Turbo Prolog Compiler 100 68
Turbo Prolog Toolbox . 100 68
Other Borland products. ... CALL CALL
¢ language
C_talk by CNS ... 150 129
Eco-C88 Modeling Compiler by Ecosoft 100 69
Lattice C Compiler from Latiice 450 289
Mark Williams Let's C with FREE csd. 75 54
Uniware 68000 C Cross Compiler by SOS 995 899
Uniware Z-80 C Cross Compiler by SOS 995 899
WATCOM C6.0 by WATCOM Group New 295 269
database management

Clipper by Nantucket... . 695 379
dBASE Il PIusbyAsnlon -ate .. 695 389
dBFast dBASE il Plus Comp by 0BFast.......... NewVers 99 89
FoxBASE + by Fox Software 395 249
FoxBASE +/386 by Fox Software 595 399
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USA........800-336-1166

Canada 800-225-1166
Ohio & Alaska (Collect) .................. 216-494-3781
International............ccccovuvvunerncrinnes 216-494-3781
TELEX....oo v, 9102406879
FAX oo 216-494-5260

Business Hours: 8:30 AM to 8:00 PM EST Monday through Friday
Prices, Terms and Conditions are subject to change.
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Genifer by bytel.............cocei 395 249
Tom Rettig’s Library by Tom Remg 8 ASSOC ... 100 89
drgrtalk products
Smalltalk/V s 100 84

EGANVGA Color Optrun 50 45
Goodies Diskette #1 50 45
Goodies Diskette #2 ...... 50 45
Goodies Diskette #3 50 45
Smalltalk/Comm. 50 45
Smalltalk/V 286....... 200 175

golden bow products
Vcache. .. . . 60 55
Vieature Ha/d Drsk Ulmry E 80 74
Vieature Deluxe Hard Disk Utility R 120 111
Vopt Hard Disk Optimization Utity..................... 60 55
komputerwerk products
Finally BASIC routines ... Q9 85
Finally Modules............. 99 8
Finally XGraf ... 99 85
lahey computer products
FITL-EMAG ... . New 695 639
FTTL-EM/32 ... .New 895 799
F77L-FORTRAN Compiler _New 477 429
Lahey Personal Fortran 77............. New 95 85
v New 118 99
Iog |tech products
LOGIMOUSE A varieties . CALL CALL
LOGITECH Modula-2 Development System 249 199
Modula-2 Compiler Pack............. . ¥ 15
Modula-2 Toolkit. ... 169 139
microsoft products
Microsoft BASIC Compiler ... New Version 295 219
Microsoft C Compiler 5 w/CodeView . 450 299
Microsoft COBOL Compiler with COBOL Tools 700 465
Microsoft FORTRAN Optimizing Comp . 450 299
Microsoft Macro Assembler. 150 105
Microsoft Mouse A/ Vaneties CALL CALL
Microsoft 0S/2 Programmer’s Toolkit 350 239
Microsoft Pascal Compiler... 300 199
Microsoft QuickBASIC 4. 99 69
Microsoft QuickC.... 99 69
Microsoft Windows . 99 69
Microsoft Windows 386 195 129
Microsoft Windows Development Kit 500 329
Other Microsoft products. CALL CALL
persott products

SmartMOVE . - New 149 135
SmarTERM 220 New 195 179
SmarTERM 240 New 345 309

CALL for Products Not Listed Here

ORDERING INFORMATION

FREE SHIPPING. Orders within the USA (including
Alaska & Hawaii) are shipped FREE via UPS. Call for
express shipping rates.

NO CREDIT CARD CHARGE. VISA, MasterCard and
Discover Card are accepted at no extra cost. Your card
is charged when your order is shipped. Mail orders
please include expiration date and authorized signa-
ture.

NO COO OR PO FEE. CODs and Purchase Orders are
accepted at no extra cost. No personal checks are ac-
cepted on COD orders. POs with net 30-day terms
(with initial minimum order of $100) are available to
qualified US accounts only.

NO SALES TAX. Orders outside of Ohio are not
charged sales tax. Ohio customers please add 5% Ohio
tax or provide proof of tax-exemption.

30-0OAY GUARANTEE. Most of our products come
with a 30-day documentation evaluation period or a 30-
day return guarantee. Please note that some manufac-
turers restrict us from offering guarantees on their
products. Call for more information.

SOUND ADVICE. Our knowledgeable technical staff
can answer technical questions, assist in comparing
products and send you detailed product information
tailored to your needs.

INTERNATIONAL ORDERS. Shipping charges for In-
ternational and Canadian orders are based on the ship-
ping carrier's standard rate. Since rates vary between
carriers, please call or write for the exact cost. inter-
national orders (except Canada), please include an ad-
ditional $20 for export preparation. All payments must
be made with US funds drawn on a US bank. Please
include your telephone number when ordering by mail.
Due to government regulations, we cannot ship to all
countries.

MAIL ORDERS. Please include your telephone num-
ber on all mail orders. Be sure to specify computer,
. operating system, diskette size, and any applicable-
compiler or hardware interface(s). Send mail orders
to:

Programmer’'s Connection
Order Processing Department
7249 Whipple Ave NW
North Canton, OH 44720

peter norton products

Advanced Norton Utilities 150 89
Norton Commander ... 75 55
Norton Editor........ 75 59
Norton Guides Specry language . 100 65

For 05/2 150 109
Norton Utilities ................ 100 99

soft warehouse products
muLISP-87 Interpreter... 300 219
muLISP-87 Interpreter & Compiler....... 400 249
muMATH.83 ... 300 219
txm products

DATABACK ... . - New 70 67
MACKDOS. ... ... New 60 48

Turbo G GRAPHICS Development Library.... New 80 U5

with Source Cooe ....................o... L New 150 135
other products

Actor by The Whitewater Group 495 439
APL*PLUS PC by STSC. . 695 529
Brief by Solution Systems 195 CALL
Dan Bricklin’s Demo Il by Software Garden. 195 179
Desqview from Quarteroeck . 130 115
Disk Technician by Prime Solutions 100 89
Disk Technician+ by Pnme Solutions . 130 119
EXTEND FORT 77 Extens by Design Decisions New 149 129
Flow Charting 11+ by Patton & Patton 229 189
GRASP by Paul Mace Software Q9 85
HALO 88 by Media Cypemetics New Version 325 CALL
Instant Replay 1l by Nostradamus 150 129
Mace Utilities by Paul Mace Software 99 85
MathCAD by MathSoft .. 349 39
Microcompatibles Products A/ Vaneties CALL CALL
Microport Products Al Vaneties CALL CALL
MICROSTAT-!I Statistics Pack by Ecosoft New 395 IB9
Opt-Tech Sort by Opt-Tech Data Proc 149 B9
Peabody by Copia Intl, Specify Language . 100 B9
PMI Products Af Vaneties CALL CALL
Quinn-Curtis Products A/ Vanieties CALL CALL
STATGRAPHICS by STSC 895 609
TLIB Version Control by Burton Systerns Software ... 100 B9
Turbo Analyst 4.0 by TurboPower.............. 75 B9
TurboGeometry Library by Disk Software 100 89
Turbo Professional 4.0 by TurboPower %9 B9
XENIX System V A# Vareties by SCO CALL CALL
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SMART CARD EXTENDER

$195% — PC/XT
EASY ON
A smart card extender for 822500 - AT
PC/XT/AT and compatibles
e Allows card
insertion and

extraction with-
out power on/
off cycles

® Saves time by
eliminating DOS
re-boots

® Reduces wear
and tear on hard
disk drives

® Extends host interface for hardware and soft-
ware deveiopment and test

® A single switch controls the connection of all
signals to and from the computer bus

® Patent pending

DPROM
RS232 Downloadable PROM

$175% 32K x 8
195 64K x 8

T’ o

<

RS232

e Eprom emulator for 2716 — 27512

o Supports 8, 16, or 32 bit wide busses

¢ Non-Volatile memory standard

* Up to 19200 Baud

® Accepts Intel Hex and Motoroia S
formats

® 150ns access time standard

VectorScan 512/640 $97500
Graphic Controller with RS-232 Interface

s b B
ekt 41118

¢ Interfaces over RS-232 ports

e Drives CGA, EGA, and Multiscan
e Resolution of 512x480 to 640x350
e 4 Bits/Pixel up to 4,096 colors

e Maintains 4 separate images

e Internal 512K byte frame buffer

e PC Version availabie

Applied Data Systems can customize
a product to your specifications.
30 DAY NO RISK EVALUATION
APPLIED DATA SYSTEMS
9811 Mallard Dr. Suite 203
Laurel, MD 20708
For more information call 800-541-2003
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cable bus) would be filled with 27C512
EPROM chips. Each ROM board could
hold up to 32 EPROMS, or 2 megabytes,
of “disk” space.

With very little additional effort, you
could design the system so that it also ac-
cepted a third type of board containing
43256LP CMOS SRAM chips instead of
EPROMs. Then you could have an exter-
nal RAM disk that did not reduce the
MultiSpeed’s working RAM capacity, or
a mixture of RAM disk and ROM disk for
maximum flexibility.

Loading software and data files into
the ROM disk would be the only compli-
cated part of the whole project. A labor-
intensive approach would be to use soft-
ware on a host PC with a hard disk drive
to build an image of the ROM disk drive,
convert the changed data to an Intel hex
file, figure out which EPROM chips
need to be removed from the ROM disk
board(s), and then dump the hex files to
an EPROM programmer one chip at a
time.

A hardware approach would be clean-
er. You could design a fourth board that
would contain EPROM programming
circuitry. It could burn the EPROMs in
the ROM disk boards; you wouldn’t even
have to remove them from their sockets.
With this programmer board in place,
the host PC could simply COPY or XCOPY
one or more files to the ROM disk as if it
were writing to a real disk.

What do you think about this idea?

John P. Toscano
Apple Valley, MN

Every now and again the subject of an
external ROM (or RAM) disk comes up.
You've done a good analysis of the proj-
ect, but you've overlooked one absolutely
essential specification: the economics of
the project.

The ROM disk you describe uses 32
27C512 EPROMs, which cost about $10
apiece in moderate quantities. Sockets,
bypass capacitors, buffers, and the like
add about $1 to the cost of each EPROM.
I think that the support circuitry could be
a little simpler than you describe, but
let’s figure about $50 in parts for the
CPU and other ICs. Just the EPROMs re-
quire about 50 square inches of PC board
space, so we'll stack two 6- by 8-inch
boards in a box; figure $30, including the
board connectors. The board needs a
connector to the PC, so add another $15
or so. Figure that there will be some costs
for assembly, test, and rework, and
you're up to about $500 for each unit.

But we haven’t allowed for design
time, software development, advertising,
shipping, or the profit motivator. You can

assign any markup you 'd like to cover the
cost of running the business that makes
the ROM disk possible; I'll use a factor of
2 (which may not be enough,).

The bottom-line price to the consumer
would be about $1000, which seems aw-
fully steep for a box that replaces 2.84
floppy disks—and needs a power supply
and cable.

Don’t feel too bad, though. I've built
quite a few projects that didn’t make any
economic sense; they were just fun to do.
If I can figure out any way to make a gen-
eral-purpose ROM disk workable, I’ll be
sure to do it.—Steve

Improving Iris after Cataracts
Dear Steve,

My father-in-law was operated on for
cataracts a few months ago. Unfortu-
nately, complications resulted in the loss
of proper function of the iris of one eye.
This makes it difficult for him to cope
with wide variations in light intensity and
detracts from his enjoyment of his favor-
ite outdoor activities.

I would like to build or procure a sim-
ple, lightweight, artificial iris for him.
My idea is to overlay one lens of his eye-
glasses with some material that can be
rendered more or less transparent by a
varying electrical field controlled by a
light-level sensor mounted on the glasses
frame. I know that somewhere, in a dis-
cussion of NASA research or similar ac-
tivity, I read of a material with such prop-
erties. In fact, Edmund Scientific
markets a liquid-crystal material that
might be adapted to the purpose. Unfor-
tunately, it requires a high voltage, and
I’'m not sure that its clear state is suffi-
ciently transparent.

Are you or is anyone on your staff
aware of any material that might be suit-
able for the purpose?

Robert D. Williams
Mathews, VA

A low-tech solution to your father-in-
law’s problem may produce better results
than a state-of-the-art optoelectronic
project. The trouble with the latter is that
it’s going to be absurdly expensive and
probably ugly.

How about a simple polarizer added to
a pair of Polaroid sunglasses? If you
picked the lenses carefully, they’d have a
nearly spherical section so you could
mount a polarizer disk against the inside
surface. By rotating the polarizer, you
could vary the transmission from about
50 percent (more or less) to almost
nothing.

You could also use neutral-density fil-
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Princeton’s Very Good Answers.

Without question, Princeton’s PSC-28 and PSM-03 monitors will bring you the ultimate in
VGA performance. Princeton was the first to offer truly compatible VGA dedicated monitors.
Our PSC-28 is a 770 x 570, .28mm dot pitch, high resolution analog color monitor that can
display an infinite number of colors. The PSC-28 also features a convenient color button for
green, amber or cyan text. The PSM-03, a high resolution analog monochrome monitor
gives you outstanding 800 x 630 resolution, and the ability to display infinite shades of
gray. Plus sharp crisp graphics and character definition from its dynamic focusing circuitry.

Both monitors are compatible with IBM PC* XT* AT* PS/2, Apple Macintosh SE*
and compatible personal computers. Each gives you full compatibility with the leading
VGA adapter cards including the QuadVGA and VEGA VGA. So if VGA meets all your
needs (and you don’t require the additional flexibility of our famous ULTRASYNC and
MAX-15 autosynchronous monitors), investigate the cost/performance value of the
PSC-28 and PSM-03.

Unsurpassed quality, service and
performance make it hard to beat
Princeton monitors. We offer better
value than our competition. We call it
the Visible Edge. For answers to all
your questions about VGA compatible
monitors, contact us at 601 Ewing
Street, Building A, Princeton, New
Jersey 08540 (609) 683-1660, x 810.

*Requires proper adapter card

PRINCETON

GRAPHIC SYSTEMS

AN INTELLIGENT BYSTEMS COMPANY

THE VISIBLE EDGE
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cific software packages are available with all boards.

—Fred “Atlas” Molinari, President

ANALOG INPUTS ANALOG OUTPUTS
Resolution | Throughput Resolution | Throughput VO
MODEL DESCRIPTION Channels (bits) &H2) Channels (bits) (kH2) Lines
LOW COST DT2811-PGH Low Cost A/D, D/A, 16SE/8D1 12 20 2 12 50 8ln,
Interrupt 8 Out
DT2811-PGL Low Cost, Low-Level 16SE 8DI 12 20 2 12 50 8ln,
A'D, D A, Interrupt 8 0ut
DT2814 Low Cost A:D, Int. 165E 12 25 = = - =
DT12815 Low CostD A = = = 8 12 33 -
DT2817 Low Cost DIO = = = = = - 32
GENERAL DT2808 Low Cost, DMA 165E 10 33 2 8 10 16
PURPOSE D12801 General Purpose, DMA | 16SE/8DI 12 137 2 12 148 16
DT2801-A HigherThroughpu!, DMA | 16SE/8DI 12 275 2 12 295 16
DT2801/5716A High Resolution, DMA 801 16 20 2 12 148 16
DT2805 Low Level, DMA 8D 12 137 2 12 148 16
DT2805/5716A Low Level, DMA 8DI 16 20 2 12 148 16
DT2818 Simultaneous 4SE, 12 275 2 12 295 16
Sample & Hold, DMA SS&H
HIGH SPEED DT2821 High Throughput, DMA, 16SE/8DI 12 40 2,De- 12 130 16
Interrupts gltched
DT2821-F-16SE, Very High Throughput, 16SE of 12 150 2, De- 12 130 16
DT2821-F-8D! DMA, Interrupts 8D ghtched
DT2821-G-16SE, Ultra High Throughput, 16SE or 12 250 2, De- 12 130 16
DT12821-G-8D! DMA, Interrupts 8DI gltched
DT2623 High Throughput, High Dl 16 100 2. De- 16 100 16
Res., DMA, Ints. ghtched
DT2825 High Throughput, Low 16SE/8D! 12 40 2, De- 12 130 16
Level, DMA, Ints. glitched
DT2827 High Resolution, High 4D! 16 100 2,De- 12 130 16
Throughput, DMA, Int. glitc hed
DT2828 High Throughput, asE, n 100 2. De- 12 130 16
$S&H, DMA, Interrupts SS&H ghtched
DT-Connect™ | DT2841 High Throughput, 165E/8D! 1 40 2,De- 1 130 16
DT-Connect ™ Transfer glitched
DT2841-F-16SE VeryHigh Throughput, 165E 12 150 2, De- 12 130 16
DT-Connect ™ Transfer glitched
DT2841-F-8D! Very High Throughput, 80! 12 150 2, De- 12 130 16
DT-Connect ™ Transfer glitched
DT2841-G-16SE Very High Throughput, 16SE 12 250 2,De- 12 130 16
DT-Connect ™ Transfer glitched
DT2841-G-8D Very High Throughput, 80! 1 250 2,De- 12 130 16
DT-Connect ™ Transfer glitched )
DT2841-1 750kHz Throughput, 4Dl 12 750 2, De- 12 130 16
DT-Connect ™ Transfer glitched
DT2847 16-bit Resolution, 4Dl 16 100 2,De- 12 130 16
DT-Connect ™ Transfer glitched
DT2848 High Throughput, SS&H, 45t 12 100 2, De- 12 130 16
DT-Connect ™ Transfer glitched R Y
FLEXIBLE 1/O DT2806 1SBX A/D Upto 80 - 12 20 Upto24 12 5 Upto 72




- Who else could carry all you need
in IBM PC data acquisition?

DIGITAL FUNCTIONS SCREW TERMINAL PANELS i
S Mw'e Low Cost signal Conditioning e
= ’ D707 D1709-Y, DT756-Y, D1760
= v
V D707 DT1709-Y,D1756-Y, DT7601-T), DT707-T § 845
: 95
Y D757 D1709-Y, D1756-Y, DT760 z 199
- - ___——-—‘_“
- - (IDT757 1
- D1758-C —
= D1707 DT709-Y, DT756-Y, DT760 ss 092
/ 2
E J p1707 D1709-Y, DT756-Y, D1760 ‘ Lm
O/
= :{( D1707 DI709-Y, D1756-Y, D760 i I‘W
Ay =
& = 707 \ = =
2 : DT‘O' DI707-T SI‘ ] -
‘ = : = p1707-1 $2.07
- ] 01707 . -
v D1707
: 45
/ D707 DT709-Y, DT756-Y, DT760 $1.3
- v
5
| D707 DT709-Y, DT756-Y, DT760 581 $1.99
- v
(SE) 995
D707 DT709-Y, DT756-Y, DT760 5 $2,
_ J =
$2,795
V D1707
: 445
V D707 DT1707-T,07760 $1,
e
_ $2,495
V D707 -
— $1,995
J D707 -
‘ 50
D707 D1709-Y, DT756-Y, DT760 5B §1,450
) 7
: - 2,095
\ D707 DT709-Y, D1756-Y, DT760 S
- 2
$2,095
=
\ 2 DI707
: 695
‘ 01707 D1709-Y, DT756-Y, DT760 $2,695
2 7
_ $2.695
2 p1707 -
— [ - $2.995
2 D707
: - $2,495
2 D1707
— $2,095
2 D707 -
— $29510$1,530
DT1757,D1758-E | D1709-Y, DT756-Y, D1756-D, DT760
(3)16-bit, cascadable - ,

World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (6.
United Kingdom Headquarters: Data Translati

West Germany Headquarters: Data Translatiol

n GmbH, Stuttgarter Strasse 66, 7120 Bieti
International Sales Offices: Australia (2) 662-4255; Bel

South Africa (12) 4

Circle 78 on Reader Service Card

6-9221; Span (1} 455-8112; Sweden (8) 761:7820; Switzerland (1) 723-1410; T:

17) 481-3700 TIx 951646
on Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2Q4, UX. {0734) 793838 TIx 94011914
helm-Blsslnéen, West G<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>