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Turbo Languages are Super!
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'987 Programmer's Journal

Powerful features include:

* Producing EXE files

 Separate compilation

* Built-in project management

* Graph unit including 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

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
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’ss TOWN .
O IN AN OFFICE ACO
FN‘ =7 M SIck AND nAED \

> NG A PROGRAM-
=7 o;,gi'wmp wiry
| ™IS NO PowEAR \
BAsic!

YOURE NOT
A wimp, PoiNDEx.
TEM , YOU TUST

nce%s‘rw}co

“Turbo Basic compiles faster than
anything I have seen.” —zmmn 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, Computerworid 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 1BM® family of
personal and all 100% PC-DOS (MS-DUS) 2.0 or
later. 384K RAM. 640K to compile toolboxes.

Compare the BASIC differences

Turbo Basic 1.1
Compile & 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. i
25980 —_
16.5 sec. 21.5 sec.
286.3 sec. 292.3 sec.

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

tional evaluation
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Fastest and fost approachable
implementation ofthat language®’
—Darryl Rubin, Al Expert, on Turbo Prolog

“Most @encul

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

And able tole

onto “new ground i
price/performanc

—John H. Mayer, Computer
on Turbo C

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

s ‘ ' — Meet Turbo Prolog 2.0:
ror e Artificial Trifelligence like
' - 5 you've never seen it!



The Critics Agree: Borland
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“Turbo Pascal 4.0 flies
4.0 IS balllstIC'” —Tom Swan,

“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 and ali 100% PC-DOS {MS-D0S) 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

time 7.4 sec. 19.5 sec.
Execute time 10.5 sec. 15.5 sec.
Obiject code size 1119 1313
Execution size 6392 7891

Sort benchmark run on an 8 MHz IBM 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

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 moduies
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 {BM PS/2™ and the IBM® family of
personal and alt 100% PC-DOS (MS-DOS) 2.0 or
{ater. 384K RAM.

t Customer satisfaction is our main concern: ¥ within K0 days of purchase
this product does not perform in accordance with our clams, cail our
customer service department. and we wiil arrange a refund

All Borland products are trademarks or registered trademarks of Borland Inter-
national, Inc. Other brand and product names are trademacks of their respective
holders. Copyright ©1888 Borland Internatianal, Inc BI 1230A
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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 IBM PS/2™ and the IBM® family of

personal computers and all 100% compaubles. PC-DOS (MS-DOS) 2.0 or
later. 384K RAM

ILICON MOTORS,SILICON
AcTVRING Puw_ .

A PERFECT m&
fon NEW TURBO PROLOG
2.0 -ITS ARTIFICIAL
'NTE LL 1GENCE WitL
po AL THE

HAAD Wonk

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
S0 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 32 on Reader Service Card (DEALERS: 33)

Turbo Prolog Toolbox is
6 toolboxes in one!

More than 80 tools and 8,000
lines of source code heip 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!

Toolbox requires Turbo Prolog 2.0
Just $99.95

¢¢ 1f I 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 What’s New

89 Short Takes
TSI-020MX and Radius
Accelerator 25, two 25-MHz
Mac SE accelerator boards
Turbo Prolog 2.0, adding
a number of features
SOTA MotherCard 5.0 and
Microsoft Mach 20, running
0S/2 onan IBM PC
Choice Words, Webster’s

dictionary on a hard disk drive

Tentime, Konan's new hard
disk drive controller

FIRST IMPRESSIONS

Cover Story:

154 IBM and Tandy—
Same Channel, Same Plan
for Growth
by Rich Malloy
and Tom Thompson
IBM’s PS/2 Model 70-A21
and Tandy’s 5000 MC
provide extra computing
power in an open design.

REVIEWS

164 Product Focus:
PostScript Printers
Come of Age
by Steve Apiki and Stan Diehl
New printers that are tops
in quality and versatility.

183 Two for the Road
by Mark L. Van Name
The Toshiba T5100
and GRiDCase 1530 prove
that portable computers
have come a long way.

195 An 80386 with a Twist
by Jeff Holtzman
The AST Premium/386
approaches the Compaq
386/20 in power—
but not in price.
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Between Man and Machine/288

Fax Board Faire

by Brock N. Meeks

A look at the strengths
and weaknesses of 10
microcomputer fax cards.

Ada Comes to the Mac

by Namir Clement Shammas
Does the Mac make

a reasonable development
system?

Software for Hardware-Style
Debugging

by Namir Clement Shammas
Soft-ICE extends breakpoint
capabilities and protects
against reentrancy.

Total Word

by Lamont Wood

Does it offer the total
solution for word processing
and desktop publishing?

Data Entry Goes High-Tech
by Lamont Wood

DataPlex provides data
conversion and a “‘universal
front end” for data entry.

Review Update

Introduction: Display
Technology

Face to Face

by Gene Smarte

and Nicholas M. Baran

A look at the four major
display technologies—where
they are now and where
they’re going.
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257 Taking the Wraps
off the 34020
by Ron Peterson, Carrel R.
Killebrew Jr., Tom Albers,
and Karl Guttag
A new 32-bit graphics
microprocessor from Texas
Instruments lets you
build a powerful workstation
on a small board.

275 Lighting the Way

by Rolland Von Stroh

and Brian Dolinar

Electroluminescence is becoming

a heavyweight contender among

display technologies.

282 Monitor Makers

A guide to manufacturers

288 Between Man and Machine
by Ernest R. Tello
New advances in user-interface
technology could change
the way we interact
with our computers.
295 The BASIC Revival
by Namir Clement Shammas
The “beginner’s” language
has significant new features
and a structured approach.

HANDS ON
303 Ciarcia’s Circuit Cellar:
Why Microcontrollers?, Part 2
by Steve Ciarcia
The DDT-51 is a low-cost
software development system
with many features of more
expensive systems.
313 Some Assembly Required:
Floating-Point without
a Coprocessor
by Rick Grehan
High-precision floating-point
emulation for your personal
computer.

S

Fax Board Faire/203

103 Computing at Chaos Manor:
The Edge of the Envelope
by Jerry Pournelle
Jerry combines his right
stuff with the right hardware
and the right software.
123 Applications Plus:
A Wolf and a Killer Shark
by Ezra Shapiro
The wolf is Word 3.01;
the killer shark is
FullWrite Professional.
129 Down to Business:
Is More Always Better?
by Wayne Rash Jr.
Too often, companies make
installations on the
basis of comfort rather
than functionality.
135 Macinations:
Comebacks, Backups,
and Updates
by Don Crabb
Some Mac software is born
great, some is made great,
and some is merely updated.
143 OS/2 Notebook:
All Together Now
by Mark Minasi
Under OS/2, your programs
don’t step all
over each other.
147 COM1:
Computer Conferencing
Homecoming
by Brock N. Meeks
Although computer
conferencing is still in
its infancy, it's locked
into a niche market.

6 Editorial: Mac Clones and OS/2
Trends

11 Microbytes
24 Letters
33 Chaos Manor Mail
38 AskBYTE
51 Book Reviews
359 Coming Up in BYTE
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smMARTMORK Kee
Getting Smarter

Smarter Artwork

Three years ago, Wintek engi-
neers created smARTWORK fo
reduce the time and tedium of
laying out their own printed-circuit
boards. Thousands of engineers
have since discovered the ease of
use and sophistication that makes
sMARTWORK the most popular
PCB CAD software available. And
thanks o them, smARTWORK keeps
getting better.

sSMARTWORK transforms
your IBM PC into a PCB CAD system

inferactive routing, continual
design-rule checking, pad shav-
ing, and production-quality 2X
artwork have always been a part
of sSmARTWORK. And now that
many customer suggestions have
become a part of the software,
smARTWORK is an even better
value. That's why we
offer it with a thirty-
day money-back
no-nonsense
guarantee.

Using an Epson or IBM dot-matrix
printer, you can create 2X artwork and

" time hand-taping requires

mumm.iwmouu«nm,mwmmmmmumumumuuwm 13

Circle 292 on Reader Service Card

1X or 2X checkplots in a fraction of the

New smARTWORK Features
O Silkscreen layer for component

placement and identification s,

O Text capabilities for all three

layers

O Selectable trace widths and
pad shapes and sizes

O User-definable library

O Ground planes created with a
single command

O Solder-mask and padmaster
plots generated automatically

O Quick printer 2X checkplots

O Additional drivers for printers

and plofters

O Optional drill-tape and
Gerber photoplotter utilities
O AutoCAD® DXF file output
O Completely updated

manual

O 800 number for free

fechnical assistance

reeay L CTIUEEAY S -

U4

2" by 4" section of a 10" by 16" double-
sided board with silkscreen layer

Current Versions
HIWIRE V4.1
| SMARTWORK VA.3rS
J

%
Autorouter Included
Still $895

Camera-ready
2X artwork from an Hl or HP pen plotter

The Smart Buy. Guaranteed.

Still priced at $895, smARTWORK
is proven, convenient, and fast.
Our money-back guarantee lets
you fry smARTWORK for 30 days
at absolutely no risk. Call toll free
(800) 742-6809 today and put
sMARTWORK o work for you
fomorrow. That's smart work.

System Requirements

0O 1BM PC, PC XT, or PC AT with 384K
RAM, and DOS V2.0 or later

0O IBM Color/Graphics Adapter with
RGB color or B&W monitor

0 IBM Graphics Printer or Epson
FX/MX/RX-series printer, and/or

O Houston Instrument DMP-40, 44, 42,
54, 52, or Hewlett-Packard 7470,
7475, 7550, 7580, 7585, 7586 pen
plotter

0O Optional Microsoft Mouse

Wintek Corporation

1801 South St.

Lafayette, IN 47904

Telephone: (800) 742-6809

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

A SRR |

STARTWORK”, "Wintek”. ond the Wintek logo are registered irademarks of
Wintek Corporaton “AuloCAD"” 1s a registered frademark of Autodesk. Inc

Uda, Phone: (DY) 224-5646
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The “Happy Joiner”
Mac is up and running;
and some early OS/2
users voice surprising
opinions

t this year’s Hannover Faire

in Europe (the world’s larg-

est computer show), we got a

sneak peek at a Taiwanese
Macintosh clone. This summer, at Tai-
wan’s Computex show, the clone was
openly displayed, and it attracted
crowds.

The clone is not for sale—yet. In fact,
the prototype Mac knockoff was built
primarily as a demonstration device for
Mac-compatible gate-array chip sets—
chips built in the U.S. by an unnamed
manufacturer.

The story gets murky here. According
to the generally reliable AsiaTrends
newsletter, the company displaying the
clone—its name translates as Happy
Joiner Co., Ltd.—did as its name implies
by acting as an intermediary between an
offshore chip-design house and the U.S.
manufacturer.

“Qur gate array doesn’t violate any
existing copyrights,” said a company
spokesperson. “In fact, there is no copy-
right on gate arrays.”

By themselves, the chips are at most
only the foundation of a complete Mac
clone; for example, you’d still need a
legal ROM (a major stumbling block,
considering Apple’s recent litigious-
ness). AsiaTrends quotes the spokesper-
son as saying, “We met many people at
the show who were very interested, in-
cluding major Australian and Taiwanese
software houses. The people we talked to
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said they were very interested in writing
a functionally compatible legal [ROM]
BIOS.”

Although the gate arrays are made in
the U.S., Happy Joiner has no plans to
sell them here. Instead, it plans to work
with clone makers in Hong Kong, South
Korea, and Singapore to produce fin-
ished machines that would be sold in
North America and elsewhere.

While I am sympathetic to Apple’s de-
sire to maintain control of its market, I'd
also welcome a legitimate, inexpensive
Macintosh—one that would do for the
Apple side of the market what the low-
cost IBM PC clones did for Intel-family
machines: expand the user base, and
spur vigorous growth in third-party
hardware and software development.

The best kind of low-cost Mac would
be one with an authentic Apple logo on it.
Apple surely could produce such a ma-
chine: I've seen estimates that place
Apple’s manufacturing costs for a hard
disk drive-equipped Mac SE as low as
about $500. (The list price for such a ma-
chine is about $3600.) Yes, Apple has a
healthy R&D budget, and both Apple and
its dealers deserve fair profits, but surely
these prices could come down some.

If it chose to, Apple could employ the
strategy once used successfully by Gen-
eral Motors in offering a family of prod-
ucts ranging from Chevys to Cadillacs—
from some kind of a true entry-level,
lowball Mac up to Mac Ils, and beyond.

If Mac prices stay high, we may see a
strange new kind of machine: a Mac-like
box with American chips, an Australian
ROM, a Hong Kong motherboard, and a
brand name that’s something like Happy
Joiner.

OS/2 Trends

Datapro, one of BYTE’s computer-ori-
ented siblings within McGraw-Hill,
recently completed a survey of early pur-
chasers of the OS/2 Software Develop-
er’s Kit (SDK). The survey results make
for fascinating reading.

The survey culled out software devel-
opers and hardware companies in order
to target the heavy-hitting end users—
nondevelopers who were interested
enough in OS/2 to shell out the $3000 for
the SDK.

One surprise was the glacial pace
these earliest adopters predicted OS/2
would take in becoming the operating
system of choice for Intel-based ma-
chines. Many believe it will be well into
1989 or even 1990 before significant
0S/2 applications are available: Unlike
some industry gurus, these end users
don’t believe there will be an end-of-the-
year blitz of OS/2 software this year.

A full third of the respondents see
Unix as a serious alternative to OS/2. But
Unix has its own perception problems.
One participant said, “If Unix gets onto a
commodity hardware platform so the end
user can go down to the corner store or
mail-order house and get [Unix] soft-
ware, then Unix may make it in the end-
user environment. . . . But if that doesn’t
happen, then OS/2 is going to wipe it
out....”

0S/2’s major strengths were seen to be
its screen-handling ability (assuming
Presentation Manager lives up to its
claims) and—strangely—its DOS com-
patibility. Vaunted features like Dy-
namic Data Exchange and the LAN
Manager were cited far less frequently.
The respondents saw OS/2’s major
weaknesses as stemming not so much
from OS/2 itself, but from its timing:
Lack of applications and delays in release
were the two most-cited negatives.

Allin all, the report is an eye-opening
glimpse into the real world of OS/2
users. (Individual copies of “An Inside
View of 0S/2” at $695 can be ordered
through Datapro, 1805 Underwood
Blvd., Delran, NJ 08075.)

—PFred Langa
Editor in Chief
(BIX name “flanga”)
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“The ALR
20MHz

FlexCache 20386
proves
that vou don't have
to be based in
Texas to build the
world's fastest

PCs.”

Welcome to
California, the
zero wait
state.

In July of '86 Advanced
Logic Research was the world's
first manufacturer to release an
80386 based PC, adding to a long
list of California firsts.

Today at ALR, we manufacture the
world's fastest PCs. Industry peers
have recognized the FlexCache 386
series as the ultimate

NOVELL
tool for the most
demanding business &N
applications in net- TESTED &
work, multi-user and APPROVED

CAD/CAM environments.
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| J/WEEK

March 29,
1988

"The ALR FlexCache 20386 will
make a name for itself as a heavy-duty
file server. ...the FlexCache is
destined for success.”

s Ve )
| excerpts from
Editors Choice
| MAGA June 28, 1988

The ALR FlexCache 20386 Model
150 achieved a rating of 19.7 in
Byte Lab. "Tops in price and
performance”

L N

&y, )
(4 Y/

<

(&,
% Byte June, 1988

" The performance they achieve sets a
new standard for PCs."”

ICRGSOUI'CC June, 1988

Doheny State

e " In¢
"ALR has come out of%

nowhere over the last two years to
earn a spot in the sun among
important PC-compatible makers.”

- Jim Seymour January 12, 1988

8 I

N
Lo LA

" Well, for once the answer isn't to
run right out and get your hands on a
Compaq Deskpro 386/20 Rather,
it's to get your hands on an ALR
FlexCache 20386."

First Looks
March 15, 1988

" ... the FlexCache 20386 yields the
highest number of MIPS (million
instructions per second) per dollar.”

St June, 1988

ALR Flexcache 25386 ond 20386 ore trademarks of Advanced Logic Research, inc. Compaq Deskpro 336:20 is 0 trademark of Compa



California

Redefining
PC Speed

Although we can't
go any further west,
ALR is claiming new
frontiers in PC
performance and
processing speeds.
Now, fast is even
faster. The ALR
FlexCache 25386
breaks every current
speed record. Our
proprietary 64Kbyte
Extended Emulation

82385 ~is the key to
25386 Cache speed.

FiexCache

FlexCache

IBM PS/2
70 386

ALR
FiexCache

IBM PS/2
70 386

D¢ hioa

20386DT-R66

20386-150

8570-121

25386-150

8570-A21

Microprocessor

80386

20MHz

32KB,

82385
Memory
Cache (35ns)

80386

20MHz

32KB.

82385
Memory
Cache (35ns)

80386
20MHz
0-2 wait-

80386

, 25MHz

64KB
Extended
Emuiation
82385
Memaory
Cache (25ns)

80386

25MHz

64KB

Memory
Cache (30ns)

Bench Mark

Dasa Bos Power Meter
Ver 12

4.71 Mips

4.71 Mips

3.53 Mips

'6.09 Mips

5.74 Mips

Optionat Math

80387 20MHz

80387 2CMHz

8C387 20MHz

-—

80387 25MHz

CoProcessor 80387 25MHz
Memory Ram  1MB (80ns) 2MB (80ns) 2MB (85ns) 2MB (60ns) 2MB (80ns)
Storage

1.2ME. 5 1/4° FD 1 1 Nct Available ii Nct Available
1.44MB, 3 1/2'FD  Qptional (5225.00) Optional (§225.00) 1 Opticnal 3225.00) 1

Fixed Disk std.
Opt. internal Full

66MB (28ms)

150MB (18ms)

120MB (23ms)

160MB €18ms)

120MB (23ms)

Height Fixed Disk ~ 66MB or 100MB 150MB or 300MB No Support 150MB or 300MB Na Support
Video Qptional Optional VGA 16 bit VGGA VGA
16 bit VGA 16 bit VGA
(5$339.00) (8339.00)
Price $4590.00° $7490.00° $7995.00° §9499.00° $11,295.00°
* Pricas and configurations as Of Juna 1988 and suoect to change
Now that things are get'n kind'a -
slow in Texas... 2\ \&
.50 West young man. N\

PC performance is redefined.

Ca!l ALR for the world's fastest
PCs, under the California Sun.

1-800-444-4ALR

Computer Carp. BM. IBM 25/2 ore traxde marks of imtarmcerional Business Machines T omp @ “opynght 1988 Advanced Logic Resaarch, rc

Advanced Logic Research, Inc.

9401 Jerorumo, Irvine, CA 92718
Phone: 714-581-6770 FAX: 714-581-9240

Telex: 510-601-4525
Answer back Advanced Logic

Circle 9 on Reader Service Card
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ay 2000 is centralMce 1 order ta effig
e el @ unt | onest, ha worklng,
well e jucated pedple committed'to succeeding and grow-
ing \pebe hughly competitive ro-computer mar?t
e f@ateway 2000 is a full-servi nd suppertforganiza-
i % that realizes the key to our success lies in a satisfied

- omer base.

-+ One look at the configuration we have listed below and
you will see that we have high quality equipment at an
incredible price. We have many different configurations
available, so call one ofwour kn .
if you have any questions.

We look forward to dglng busi
astablishing a Iohg term busmess r

16 Mhz 286 EGA SYSTE

80286-16 Processor

1 Meg 80NS Ram

1.2 Meg Floppy

1.44 Meg Diskette Drive

40 Meg Seagate ST251
Samsung EGA Monitor w/Card
2-Parallel/2-Serial Ports

101 Key Enhanced Keyboard
DOS 3.3 w/GWBasic

1 Year Warranty

30 Day Money Back Guzrantee

$2295.00 |

1A
20 Mhz 386 VGA SYSTEM -

80386 Processor Running at 20MHZ
1 Meg 60INS Ram (Expandable to 8 Megs)
1.2 Meg Floppy Drive »
1.44 Meg Diskette D 5
80 Meg Seagate ST409628MS)
WD 1006 Controller (1 to 1 Interleave)
Samsung Multisyneh Monitor w/VGA Board
VGA/EGA/CGA/MDA/Hercules and 800x600 Modes
2-Parallel/2-Serial Ports
101 Key Enhanced Keyboard
Tower Case w/275 Watt Power Supply
80287.and 80387 Sockets - _

. DOS 3.3 w/GWBasic ,
1 Year Warranty
30 Day Money Back Guarantee

$3995.00

" ’

mMnnne Gateway 2000 » P.O. Box 2414« Sioux City, 1A 51107

ey 800-233-8472/712-255-7899

Due 1o the volatmty in the DRAM ma&ﬁe&;raﬁpnces afe subject to cha: 1ge
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Staff-written highlights of developments
in technology and the microcomputer industry

Study of Coordination Leads to New Groupware

C oordination is one of
those things that you
don’t notice until it’s not
there. But Anatol Holt has
noticed it; in fact, he’s de-
veloped a new technology
around it. Holt, who has
worked at places such as
Remington Rand and Bos-
ton University, developed a
science called coordination
mechanics. And next year,
Holt’s company, Coordina-
tion Technology, Inc.
(Trumbull, CT), will re-
lease a computer implemen-
tation of coordination me-
chanics. The company claims

« that the new product will

help groups of people on
networked personal com-
puters work together more
effectively. And many rou-
tine tasks that have steadfast-
ly resisted being computer-
ized will soon be more
efficiently done on a PC,
CTI officials say.

The CTI product works

by assigning each personto a
number of groups. Each
person then interacts with the
other people in the group
according to pairs of coordi-
nation patterns. For exam-
ple, one person might be a re-
quester, the other a
responder. Other possible
pairs are submitter/

approver and provider/
consumer. Any personal re-
lationship can be represented
by combining coordination-
pattern pairs.

Once the relationships
have been established, the
program can guide and
monitor the electronic mail
communication between the
members of the group. If you
request a piece of informa-
tion from someone else, the
product will continue to re-
mind that person to provide
the information and will re-
mind you that it has not been
provided. Or if you submit
an E-mail proposal to your

boss, and your boss in turn
submits it to his or her boss,
the CTI product will keep
you up to date on the status of
the proposal.

The product, which does
not yet have a name or a
price, will not be available
until August of next year, a
CTI spokesperson said. It
will run under IBM’s OS/2
Extended Edition or Micro-
soft’s OS/2 and LAN Man-
ager. According to CTI, the
product will function as an
environment and will be
compatible with application
software such as Lotus
1-2-3. A prototype version
of CTI’s program currently
runs under DOS, but the
company says it wants to wait
until OS/2’s Presentation
Manager is available. CTI
also says that OS/2’s mem-
ory management techniques
will considerably speed up
the product, which currently
is somewhat slow.

Ansa Develops Cooperative Processing Model with Paradox

ne of the promising
features of local-area

networks (LANSs) is the
possibility of cooperative
processing, with CPUs on
the network sharing the pro-
cessing tasks and “balanc-
ing the load” on the system.
This is particularly useful
in networked database appli-
cations that require com-
pute-intensive tasks such as
sorts, queries, and prepara-
tion of reports. Ideally, if a
single workstation on the
network is overloaded with
tasks, it should be able to
send some of its tasks to
nodes that are less utilized.

Borland’s Ansa Software
division (Belmont, CA) has
written an application in the

«— Circle 105 on Reader Service Card

Paradox PAL programming
language, running under
0S/2, that allows cooperative
processing in Paradox. In a
demonstration for BYTE,
Paradox OS/2 was running
on a beta version of 3Com’s
3+ network. The PAL ap-
plication controlling the co-
operative processing uses a
standard Paradox table that
tracks the sessions running
on each workstation of the
network. As more sessions
are activated (another report
or sort operation, for exam-
ple), the PAL application
uses an algorithm to decide
which workstation should ex-
ecute the session, depend-
ing on current workloads.
The PAL application is

made possible by the new
SESSION command in the
0S/2 version of Paradox,
which performs the func-
tion of the OS/2 task selector
in PAL scripts.

The cooperative process-
ing application represents an
“architectural concept”
that software developers can
use in their Paradox appli-
cations, said Borland’s Rich-
ard Schwartz. Borland will
make the application avail-
able to Paradox developers,
he said. The application is a
good example of the poten-
tial of multitasking capabili-
ties combined with LANs
for increasing the efficiency
of CPUs on the system.

continued
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* We'd like to see more
of this modesty in our in-
dustry. At a Sony Mi-
crosystems (Palo Alto,
CA) press conference
announcing a twin-68030
Unix-running worksta-
tion, company president
Mas Morimoto said it
would be inappropriate for
Sony to take sides in the
current AT&T/Open Soft-
ware Foundation fight
over control of Unix stan-
dardization. “In this
market, Sony cannot
create a standard—we
follow the standard. Sony
is not that big an influ-
ence,” he said.

* At the same press con-
ference, Murray Goldman
of Motorola confirmed
that Motorola will be pro-
ducing a 68040 proces-
sor, but he refused to
comment on a time

frame or specific features
of the chip.

* Matsushita (Secaucus,
NJ) says it has developed a
digital optical disk re-
cording system that can
put 2.6 gigabytes of in-
formation on each side of
a 12-inch write-once op-
tical platter. The system
has a read and write
speed of 18 megabits per
second, a spokesperson
said. In an audiovisual ap-
plication, for example,

all that storage space
could hold 500 still pic-
tures and an hour of
stereo sound, according
to Matsushita specs.

* MicroPro Interna-
tional (San Rafael, CA)
plans to ship its Word-
Star for the Macintosh
this month. The $495
Mac WordStar is a com-
pletely new product

continued J
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rather than a port from
the MS-DOS version.
President Leon Williams
said the program will
provide virtually every
| feature of WordStar Pro-
fessional, WordStar 2000,
and Microsoft Word,
and much of what’s in
Aldus’s PageMaker.
Among the advanced fea-
tures are ability to wrap
text around graphics, text
rotation, text routing,
and grammar-checking.
All the new WordStars
are pushing hard into the
low end of the desktop
publishing market and
will help push high-end
desktop publishing *“‘back
into the art depart-
ment,” said product man-
ager Dave Cannon. Ver-
sions for Unix and OS/2
are in the works, he
said.
* Toshiba (Irvine, CA)
is offering a new display
and a new storage device
for its T1200 laptop com-
puter. For $475, you can
get a backlit supertwist
display swapped in. For
$1200, you can have one
of the T1200's two 3 %2-
inch floppy disk drives re-
placed with a 20-mega-
byte hard disk drive.
* NCR Microelectron-
ics (Dayton, OH) has a
new SCSI host adapter
chip that can interface the
IBM PC series, PS/2
Model 30, and compat-
ibles to any small-com-
puter-system-interface
(SCSI) peripheral. NCR
claims that the chip has a
higher level of integra-
tion and greater versatility
than its competitors.
Product marketing engi-
neer Prasan Pai declined
comment regarding which
companies would be the
first to use the new chip.
The CMOS 53C400 uses
two rotating 128-byte
buffers and a Move
Block instruction to pro-
continued
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Chip Set Will Yield 80-MFLOPS PC Cards, Company Says

ow about an 80-mil-

lion-floating-point-
operations-per-second
(MFLOPS) coprocessor card
for about $3000? Sound too
good to be true? Interstate
Electronics (Anaheim, CA)
says it will introduce a wave-
front array processor chip
set by the end of next year
that will pack performance
of 80 MFLOPS onto a PC-
size card. Cost of the cards
will probably be around
$3000 each, and the com-
pany claims that you’ll be
able to hook four of them
together to produce 320
MFLOPS of computing
power for less than $20,000.

Those will be rather spe-
cialized MFLOPS. A wave-
front array processor is de-
signed to work on problems
best solved by highly paral-
lel methods. This means ap-
plications such as CAD,
imaging, engineering and
scientific simulation, com-
putational fluid dynamics,
and signal processing—the
classes of problems often
worked on by super-
computers.

The Interstate chip set
will be based on the QUEN
architecture, developed at
Johns Hopkins University.
QUEN uses an array of pro-
cessors, with each pair of ad-

jacent processors sharing a
dual-port memory. Informa-
tion is passed via the mem-
ories, and the memory units
also handle memory-ad-
dress generation and control
data flow. The design pro-
duces a fast parallel process-
ing system with minimum
computational overhead.

The first QUEN-based
processors are being built
using Analog Devices’ 32-
bit digital signal processing
(DSP) chip sets. Like many
DSP chips, the Analog De-
vices sets are limited to
fixed-point arithmetic, but
like DSP chips in general,
they are extremely fast.

Falling Prices, Changing Techniques Could Put GaAs
in Your Next Personal Computer

allium arsenide
(GaAs) chips have been

considered an exotic but ex-
pensive technology. Micro-
processor experts have
agreed that until costs come
down and yields go up, the
chips will not find their way
into personal computers.
Costs have been coming
down slightly, and several
chip makers now say they’re
able to raise reliable output.

““Most of the groups
working on it wanted to build
the fastest devices they
could,” said David MacMil-
lan, one of the founders of
Gazelle Microcircuits (Santa
Clara, CA). “They tended
to have low yields, and since
the fabrication plants were
not heavily utilized, costs
were high. GaAs chips
were also historically diffi-
cult to use; they required
multiple power supplies, had
nonstandard logic switching
levels, and required unique
ceramic circuit boards to
handle the microwave switch-
ing levels,” he said. “We
wanted to take GaAs’s high
speed and make it
available.”

Gazelle is one of the chip
designers trying to solve

some of the problems and
lower the costs of putting
GaAs in personal com-
puters. The company recent-
ly announced its GA22V10,
a GaAs version of the 22V10
programmable logic device.
The 22V10 isn’t a household
name with most computer
users, but according to Mac-
Millan it’s commonly used
in memory caching systems
for high-performance sys-
tems based on the 80386,
68020, and newer reduced-
instruction-set-computer
(RISC) chips. The PLD is
used for custom logic that in-
terfaces the fast processor

to slower dynamic RAM and
a fast RAM cache.

The GA22V10 uses stan-
dard TTL logic levels for all
inputs and outputs and runs
from a 5-volt power supply.
But inside, the gates are all
GaAs. As a result, the propa-
gation delay is 10 nanosec-
onds or less; that means the
GA22V10 can run at speeds
of 90 MHz or faster. The
fastest silicon 22V10 runs
at a top speed of around
50 MHz.

MacMillan explained
that because Gazelle engi-
neers chose a high-volume

standard part for its first
chip, they were able to de-
sign it conservatively. “We
traded off a little speed for
reliability,” he said. The re-
sult is that Gazelle is al-
ready getting good chip
yields, MacMillan claimed.
The company uses outside
foundries to manufacture
the chips.

The GA22V10 is more
than three times as expensive
($55 each in 100 quantities)
as silicon chips with about
half the performance
(around $16 in 100 quanti-
ties), which makes it too
expensive for most PC-type
applications. The advan-
tages of GaAs—high speed
and steady performance
across a wide range of tem-
peratures and voltages—
make such chips worth the
price for some designers.
But MacMillan said that with
improving yields and vol-
ume, within 3 or 4 years
GaAs chips should fall to
around $10. The company
will be introducing several
products by the end of this
year—more PLDs, as well
as “other standard parts,”
MacMillan said.

continued



Software Developers

Natural selection provides unique

assive protection for the porcupine.
/Z

The Block -- Natural Selection
For Software Protection

Inventor and entrepreneur
Dick Erett explains how
"The Activator” provides
sane protection for your in-
tellectual property.

6 ) n any industry, just as in nature, the
I process of natural selection raises one
solution above another. Natural selection is
the most elegant of engineers.

In the area of software protection The
Block has been selected by the market-
place as the solution that works. Over
500,000 packages are protected by our
device.

For the past 4 years our philosophy has
been; ‘You have the right and obligation to
protect your intellectual property.’

A New Ethic For Software
Protection

In allowing end-users unlimited copies
of a software package and uninhibited hard
disk and LAN operation, The Block has
created a new ethic for software protec-
tion.

AF

Neo

\ S

..

By removing protection from the
magnetic media we remove the constraints
that have plagued legitimate users.

They simply attach our key to the
parallel port and forget it. It is totally
transparent, but the software will not run
without it.

A New Technology For
Software Protection

Our newest model, The Activator, builds
on our current patented design, and
establishes an unprecedented class of
software protection.

We have migrated and enhanced the
circuitry of The Block to an ASIC (Appli-
cation-Specific Integrated Circuit)
imbedded in The Activator.

This greatly improves speed and
performance, while reducing overall size.
Data protection can also be provided.

Programmable Option

The Activator allows the software
developer the option to program serial
numbers, versions, or other pertinent data
known only to the developer, into the
circuit, and access it from the program.

Once you program your part of the
chip, even we have no way to access
your information.

The ASIC makes emulation of the device

virtually impossible. It also presents
an astronomical number of access
combinations.

Full 100% Disclosure

Since The Activator is protected by our
patent we fully disclose how it works.
Once you understand it, endless methods
of protection become evident.

Just as no two
snow flakes are the
same, no two im-
plementations of
The Activator are
identical. And like THF
the snowflake the |} m
simplicity of The ‘S\ Patenteq

Activator is its ?, \&\’(
greatest beauty. . r
We never cramp your programming style

or ingenuity. Make it as simple or compli-
cated as you desire.

Let us help safeguard what's rightfully
yours. Please call today for additional
information or a demo unit. /t’s only
natural to protect your software.”

1-800-333-0407

In Connecticut 203-329-8870
Fax 203 329.7428

(7] g/re
ecgfl“llg ymc.

870 High Ridge Road
Stamford, CT 06905

Unlimited Copies ¢ Programmable ¢ Small Size « Fast ¢ Patented  Data Protection

The Block and The Activator are trademarks of Software Securily
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Microsoft Pascal 40

9

+ 1
1) notprime 18

uritein(
prine
repeat
rprine prine
qrtp trun (2 yr
i 1
ptprine fal "y
wvhile (i < sqrip) §
qgin

beyg
izie2:
notprine |
end;
if (not notprined
prine prine
until (prime > 1086
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for O5/2

Microsoft BASIC 60

Microsoft C 51

hild$ “dirisortifind " BAS 21
'ileMumber =5 : 8, .

bohoa 23383:5936

The child process does: P

Child$ - “dirisortifind " +

DIN Directory$(168) ’ Stri

int i

set_curso

FileNunber - FREEFILE ' Ne b iscrnbg

OPEN "PIPE:" ¢ Child$ FOR I

/% Drau top of box

WHILE NOT EOF(1) ' Loop un
LINE INPUT #FileNunber,
NunEntries - NumEntries

VEND

ChildDone: T
CLOSE FileNunber

/% Drau side of bo;

The people who co-developed the indus-
try’s most powerful personal computer
operating system are now proud to announce
programming languages to match.

Introducing Microsoft® Macro Assembler
5.1,C 5.1, Pascal 4.0, FORTRAN 4.1 and
BASIC Compiler 6.0.

Five industrial-strength, stand-alone lang-
uages that combine the implementation
flexibility you've enjoyed under MS-DOS*
(which, of course, they still support) with the
advanced capabilities you’ve anticipated
from OS/2.

Capabilities such as the ability to develop

large, sophisticated applications which go
beyond the 640K barrier, taking advantage
of up to 16MB of RAM, and utilizing the
potential of today’s microprocessors.

Just like their MS-DOS predecessors,
these five new languages are equipped with
powerful, professional features you work
with, not around:

Support of direct calls to the operating
system, and inter-Janguage calling for mixing
multiple languages on the same project.

Access to OS/2 system calls and a full
complement of utilities, including an
incredibly fast incremental linker and the
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Microsoft FORTRAN 41

{

S
. § Microsoft.Macro Assembler 51
CALL pale { ,7_[ ':~ |

D038 =
D028y =1, ymax N
r CREAL (y)/ymax ) up i #hes C.runhe . hy

e sz B CODE » futo
xof f = xoffs(j) #» x .
color = MOD(J+i-1, 3)+1 § hov ax,@data

CALL mirror(xcenter, xoff, o

1 CONTINUE
hov

control 1378 (Affine closure, Round nearest, 64-
ien=B pm=1 un=1 or=B zn=8
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|
|
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!
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Z
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first protected mode programmer’s editor breakdown of all OS/2 system calls and
that works equally well in real mode. samples to get vou started.

Microsoft CodeView, our popular, All the tools you need for turning out
advanced debugger that lets you untangle  larger, more powerful, more complex OS/2
program logic at the source code level,no  applications.
matter what code you’re using. (And, incidentally, all the tools we rely on

(It even lets you debug protected mode  for creating our own commercial software.)
programs up to 128MB of virtual memory, For the name of your nearest Microsoft
and larger programs than ever before in professional languages dealer, simply call
real mode.) 800-541-1261, Dept. B96.

As the perfect complement to our new Ask him for some more information on
languages, we’re also offering the Microsoft  our OS/2 family.
0S/2 Programmer’s Toolkit. He'll show you some languages you can

It contains a parameter-by-parameter really swear by.

Microsoft, MS-DOS and CodeView are registered trademarks of Microsoft Corporation.
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vide data burst rates of
up to 1 megabyte per sec-
ond, NCR says. Control
over data burst rates per-
mits matching speeds
between a host bus and a
SCSI peripheral.

* Researchers at Stan-
ford University (with sup-
port from the U.S. Air
Force) have developed a
device called a “nano-
indenter” for testing the
strength and frictional
resistance of thin films
with thicknesses of less
than 1 micron. The results
from submicron materi-
als testing can help engi-
neers determine the

wear resistance and corro-
sion characteristics of
ICs and other applications
using thin films.

* National Instru-
ments (Austin, TX),
which makes a variety of
IEEE-488 test and analy-
sis devices, is now run-
ning seminars on data ac-
quisition and analysis
using personal computers,
like IBM PCs and Mac
IIs. Besides how to choose
and use a data acquisi-
tion system, the lessons
will include training ses-
sions on hooking up sen-
sors; capturing and
graphing points; and for-
matting, filtering, com-
pressing, and displaying
waveforms. The semi-
nars run until November
in locations throughout
the U.S. For more infor-
mation, phone (800)
531-4742; in Texas, dial
(800) 433-3488.

* For everyone who's
waiting for a new desktop
presentation program for
the Macintosh, Software
Publishing Corp.
(Mountain View, CA)
plans to release one next
year sometime. The com-
pany is developing the
program in conjunction
with Three D Graphics
(Pacific Palisades, CA),

continued
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Currently, the company
can put about 10,000 gates on
a chip, and the number of
gates per chip is roughly dou-
bling every year, he said.
MacMillan would not com-
ment on the prospect of
GaAs CPUs except to say that

in 2 to 3 years, the number
of gates on a chip will be
high enough to support
such a processor.

Engineers at chip giant
Texas Instruments have fash-
ioned ICs containing GaAs
and silicon transistors, com-

bining the former’s high
speed with the latter’s high
density and low power use.
With an innovator like TI
behind such a project, desk-
top PCs powered by GaAs
are likely within the next
couple years.

DRI Hopes to Out-DOS MS-DOS with DR DOS

igital Research, Inc.

(Monterey, CA), is hop-
ing a new operating system '
will help it regain some of the
ground it lost to Microsoft.
DRI says its MS-DOS work-
alike, called DR DOS, is a
better operating system than
Microsoft’s. The new oper-
ating system is ROMable, of-
fers 512-megabyte disk par-
titions and password
protection, and costs up to
50 percent less than its com-
petition. But though DRI
says DR DOS can run all
MS-DOS software, the sys-
tem’s commands aren’t ex-
actly the same—and, at
least initially, it will be sold
only to OEMs.

The new operating sys-
tem wasn’t his company’s
idea, according to DRI’s
Michael Malloy. OEM cus-
tomers asked for an “entry-
point” operating system that
would ease the migration to
DRI’s Concurrent DOS. *“It

Company Claims to Cut Cost and Time

wasn’t designed as a clone
[of MS-DOS]. What we’ve
done is used our own com-
mands and command struc-
ture to create a wholly
proprietary, unique
product.”

DR DOS can be put into
ROM and executed from
ROM. “These days, RAM
chips are a precious com-
modity,” Malloy said. “A
ROMable operating system is
valuable for laptops, be-
cause it gives you ‘instant on’
capability, and another use
is in diskless PCs that func-
tion as nodes to a network.”
At 64K bytes, DR DOS is
also slightly smaller than
current versions of MS-DOS.
DRI will also offer version
3 of its GEM mouse-and-
menu graphical interface as
an option for DR DOS; like
the operating system, GEM
can run entirely from ROM.

Malloy said some of the
commands in DR DOS will

of Prototyping Custom Chips

O ne of the fastest-grow-
ing areas in the com-

puter business is the appli-
cation-specific integrated
circuit (ASIC). ASICs are
custom-designed chips for
specific applications. How-
ever, ASICs typically are ex-
pensive to produce; chip
makers need high volumes to
justify the investment.
United Silicon Structures
(US2), a San Jose, CA-based
subsidiary of a European-
based ASIC manufacturer,
hopes to change all that
with an ASIC manufacturing

method that allows *“‘short-
term prototyping” and low-
volume production of ASIC
designs. The company uses
“E-beam” technology to
write circuits directly onto
the silicon wafer rather than
using traditional photomask-
ing techniques. With E-
beam technology (variable-
width electron beams),
multiple ASIC designs can be
produced on a single wafer.
US2 claims that as many as
21 designs have been proto-
typed on a single wafer. In
contrast, traditional photo-

be familiar to MS-DOS
users. “Some commands are
generic; for example, FOR-
MAT and COPY. And others
date back to CP/M or earli-
er, such as DIR,” he said.
Though DRI claims DR
DOS can run all MS-DOS-
compatible software, DR
DOS isn’t being presented as
an inexpensive MS-DOS
copy. Malloy emphasized
DR DOS’s extensions be-
yond MS-DOS: large hard
disk partitions (up to 512
megabytes, compared to MS-
DOS’s 32 megabytes);
password protection for all
files and subdirectories;
and a built-in help system be-
hind each utility. “You can
bring up help at any time
with a single key combina-
tion,” said Malloy.
Although DRI will ini-
tially sell DR DOS only to
OEMs, the company is
looking at the end-user
market.

masking allows only a single
design per wafer. With the
E-beam method, a customer
can get 10 guaranteed pro-
totypes in about 8 weeks for
a cost of around $20,000,
US2 says.

As the cost of proto-
typing ASIC designs comes
down, ASICs will be used
more frequently in produc-
tion computers. According
to US2’s Jacques Castaillac,
*“until now the main use of
ASICs has been for logic re-
placement. The new trend

continued



Take the $6795

PROFESSIONAL TOOLS SET

as your introduction to the
for Only $495 Library of Computer and Information Sciences.

You simply agree to buy three more books—at handsome discounts—within the next 12 months.

Be a consultant in your spare time.
Write effective user manuals. Man-
age projects successfully. It's easy if
you know the tricks of the trade.
The step-by-step approach in

these three softcover books—over
650 idea-filled pages in all—helps
you apply proven techniques and
methods so you can refine your
professional skills.

The Secrets Of
Consulting

A Guide to Giving and
Getting Advice Successfully

Gerald M. Weinberg

An experienced consultant
shows you how to avoid com-
mon consulting pitfalls, estab-
lish trust, market your services,
and more. Also explores the art
of effectively hiring and manag-

ing a consultant.
Publisher’s price: $2500

How To Write A Usable
User Manual
Edmond H. Weiss

This expert guide shows you
how to write a manual using a
five-step structured approach
that parallels the methodol-
ogy you use in developing a
computer program: analysis,
design, assembly, editing, and
maintenance.

Publisher’s price: $1495

Practical Project This idea-filled guide walks you
Management through effective project man-
agement. Covers estimating re-
Restoring Quality to sources, costs, and benefits;
DP Projects and Systems reporting, as well as deadlining,

Meilir Page-jones

project methodologies; project
review, and more.

Publisher’s price: $28.00

MEMBERSHIP BENEFITS « In addition to getting The Professional
Tools Set for only 5495 when you join. you keep saving substantially on
the books vou buy. * Also, you will immediately become eligible to
participate in our Bonus Book Plan, with savings of 65% off the publish-
ers' prices. * At 3-4 week intervals (16 times per year), you will receive the
Library of Computer and Information Sciences News, describing the
coming Main Selection and Alternate Selections, together with a dated
reply card. « If you want the Main Selection, do nothing, and it will be sent
to you automatica'ly. « If you prefer another selection, or no book at all,
simply indicate your choice on the card and return it by the date speci-
fied. » You will have at least 10 days to decide. If, because of late mail
delivery ot the News, you should receive a book you do not want, we
guarantee return postage.

The Library of Computer and Information Sciences is the
oldest. largest book club especially designed for computer pro-
fessionals. In the incredibly fast-moving world of data processing,
where up-to-the-moment knowledge is essential, we make it
easy to keep totally informed on all areas of the information
sciences. What's more, our selections offer you discounts of up to
30% or more off publishers’ prices.

If reply card is missing. please write to The Library of Computer and Information
Sciences, Dept. -ER9-00882, Riverside, NI, 08075, for membership information and
an application.
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which brought us Boeing
Graph, aka Perspective.
¢ 3Com (Santa Clara,
CA) has trimmed the
prices of its adapters for
connecting PCs to Ether-
net and token-ring net-
works. EtherLink II will
now sell for $445 in-
stead of $495, and Token-
Link will sell for $595
instead of $650.

* CMS Enhancements
(Tustin, CA) will soon
start selling an external
30-megabyte SCSI hard
disk drive for the Apple
I1e and IIGS and a simi-
lar-size unit for the Mac
Plus, SE, and I1. The
half-height 3'2-inch
units have an access time
of 30 milliseconds, a
spokesperson said. The
11e/11GS model will have

continued

is to put entire systems on
silicon.”

Castaillac predicts that
by 1990, the volume of ASIC
production will match that

of printed circuit boards. By
the end of 1989, US2 will
be offering 1-micron CMOS
ASICs (current designs are
1.5 microns).

US?2 also offers ASIC de-
sign software that runs on
Sun Microsystems worksta-
tions, Apollo workstations,
and IBM PC AT computers.

Weitek Says New Math Chip Cures “Anemic” 386ers

C alling 80386 machines
‘“anemic number
crunchers,” Weitek has de-
signed a single-chip floating-
point coprocessor for ma-
chines based on the Intel
80386. The new Weitek
Abacus 3167 coprocessor is
object code-compatible

with the Weitek 1167 copro-
cessor chip set and is avail-
able in 20- and 25-MHz
versions.

In sustained performance
at 25 MHz, the Abacus mea-
sures 0.7 MFLOPS double-
precision LINPACK and 1.0
MFLOPS single-precision
LINPACK, the company

claims. These figures rep-
resent floating-point perfor-
mance comparable to that
of a VAX 8560 and about tri-
ple that of the 80387 math
coprocessor, according to
Weitek official John Rizzo.
In a demonstration, a three-
dimensional image screen
refresh appeared significant-
ly faster with the Abacus
than with an Intel 80387 —
1.4 seconds versus 4 sec-
onds, according to Weitek.
Weitek president Art
Collmeyer said that present
80386 systems, even with
80387 coprocessors, “fall
well short of the perfor-

mance standards for engi-
neering platforms. PCs
make up less than 20 percent
of the CAD/CAM market.”
Weitek hopes to raise that
percentage with Abacus.
The chip plugs into the
121-pin Extended Math Co-
processor (EMC) socket
supported on many 80386
system boards, including
those from Compaq, AT&T,
Dell, NCR, Sun, and Hew-
lett-Packard. An optional
daughterboard allows in-
stallation of both the Abacus
and the 80387 coprocessor,
for maximum flexibility.
continued
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With Mapinfo, More Ways
Than Ever To Map Your Data

Pin Map. Automatically use your existing
database (from dBASE Il or others)
with street maps that we can supply.
Maps from over 300 U.S. cities and
towns contain all addresses, accurate to
the correct block and side of the
street. Type any address and Mapinfo
will find it for you. Call to the screen
your complete record.

Map
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Thematic. Use our boundaries (state
or county) or draw your own (sales
regions, election districts, etc.). Create
a database for the region (population,
average income, etc.) Color code
boundaries or entire regions based on
parameters you define.

Froposed New Sitew V4
Tri=City a8

Presentation. Use powerful graphics
commands to add your own titles,
legends and text. Create arrows,
windows or callouts. Tum on or off labels
of points, streets, bridges, regions,
etc.

:j (ffice Conputers

-

arch for and o4t datapeints

Visual Database. Draw anything from
a floor plan to aircraft design. Store data
an any point or region. Create multiple
fayers to add flexibility to your dispiay.

And that's just a sample. If you need to map your data, Mapinfo can do it for as little as $750. IBM PC or
100% compatibles, with 640K memory, a hard disk drive, and graphics capability.

To order, call 1-800-FASTMAP in New York State, call 1-51 8-274-8673 (Telex 371-5584).
Mapinfo Corp., 200 Broadway, Troy, NY 12180

dBASE Il is a trademark of Ashton-Tate. IBM and IBM PC are trademarks of International Business Machines Corp.
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Communicate with anyone
anywhere in the world. Whether
you use E-Mail or bulletin boards,
information services like The
Source and CompuServe,® or data
file transfer, Everex modems meet
all your communications needs.

Working at your desk or on the
road, Everex offers you a complete
range of modem solutions. We
have 1200 or 2400 bps internal

and external modems, modems
that send and receive FAX
communications, modems with
MNP error correction, and a
miniature modem that fits in your
shirt pocket.

EVER for EX¢ell is a registered trad k and EVEREX
is a trademark of Everex Systems, Inc. IBM, AT and PS/2 are
registered trademarks and PC and XT are trademarks of
Intemational Busi Machines Corp. Hayes is a registered
trademark of Haves Microcomputer Products, Inc. BitCom is a
trademark of Bit Software, Inc. Apple is a registered trademark
and Macintosb is a trademark i d to Apple Computer, Inc.
CompuServe @ a regi d trademark of C Serve

Information Services. The Source is a trademark of Source

Telecomputing Corporation. © Copyright 1988 Everex
Systems, Inc. All rights reserved.
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All Everex modems offer

worldwide compatibility with Bell.

CCITT or Hayes® standards. And,
our modems are compatible with
IBM® PC™/XT™/ATs® and
compatibles, PS/2s,” Apple® II and
Macintosh™ computers.

Features like automatic
data-to-voice switching. tone or
pulse dialing, built-in diagnostics,
helpscreens, adaptive dialing,
software-adjustable volume
control, and auto-dialing all

Now You're ain

combine to increase the flexibility
and ease-of-use of Everex
modems. The powerful
communications package
BitCom™ is included with every
modem. Complete hardware and
software manuals make setting up

and using Everex modems quick
and simple.

You can rely on Everex modems
to deliver superb performance at
an affordable price. So, when you
need a modem for your PC/XT/AT
or compatible, PS/2, or Apple 11
and Macintosh computers,
Everex has the Answer.

For more information or the name of
your nearest Everex dealer please call:

in caiif. 1-800-821-0807
inus.a. 1-800-821-0806

—=REVEREX—

(415)498-1111

EVER for EXcellence ®

48431 Milmont Drive, Fremont CA 94538
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1 a list price of $955. The
Mac model will list for
$895.

* The Thing That

Would Not Die, Part I1:
“Home business’ was ‘
again the magic phrase of
computer makers and

other equipment manufac-
turers at the Summer
Consumer Electronics
Show in Chicago. Near-

ly every manufacturer

who sells a combination

of desktop PCs, typewrit-
ers, personal copiers, 1
one- or two-line tele-
phones, or low-cost fac-
simile machines is trying

to peddle them for the

home business market.
There are about 13 mil-

lion home businesses in

the country, says the
American Home Business |
Association. J
Lw

The Abacus or 1167 chips
do not support the 80387 in-
struction set, however. Ap-
plications written for the
80387 must be recompiled
to run on Weitek’s chips.
IBM does not currently
support the EMC socket in
its 80386 systems, but Far
Point Engineering (Atlanta,
GA) has announced a Micro
Channel expansion board that
uses the Abacus chip.
Rizzo said Weitek hopes IBM
will support the EMC
socket but declined to com-
ment further.
Several major engineer-

ing software and compiler
vendors said they’ll support
the Abacus coprocessor.
These companies include
CadKey, MCS, MacNeal-
Schwendler, Swanson
Analysis, Lahey Computer
Systems, MetaWare, and
other developers of engineer-
ing, statistical, and CAD/
CAM software. However, the
Abacus chip poses difficult
problems for companies that
have traditionally relied on
mainframe and minicom-
puter customers for the

bulk of their revenues. For
example, MacNeal-

TECHNOLOGY NEWS WANTED. The news staffat BYTE is
interested in hearing about new technological and scientific de-
velopments that might have an impact on microcomputers and
the people who use them. If you know of advances or projects
relevant to microcomputing, 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. An
electronic version of Microbytes, which offers a wider variety of
computer-related news on a daily basis, is available on BIX.

Schwendler is porting its
lower-priced PAL2 finite-
element software but is reluc-
tant to port its high-priced
NASTRAN software, since
that would undercut the
company’s minicomputer
business, where prices and
profit margins are higher
than in the microcomputer
industry.

The Abacus chip can be
sampled now but won’t be
widely available until the
end of the year. The chip is
being manufactured for
Weitek by Matsushita Elec-
tric Co. of Japan. The OEM
price in quantities of 5000 is
$445 for the 20-MHz chip
and $882 for the 25-MHz
chip; the daughterboard
with a 20-MHz chip is $595.
At the retail level, these
prices translate into $1200 to
$2500 added to the cost of
an 80386 system, or at least
three times the cost added
by an 80387.
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Precisely.

When our engneers design a Genicom
printer, they start with the obvious: functionality. Building
in all the features a printer user needs. And making sure
that the printer will perform up to its.expectations with
unerring precision and rock-solid dependzbility.

But we go beyond that. Because we
know that you also need versatile mackines that offer a
high degree of compatibility. As well as printers that you
can upgrade or adapt to (zﬁur future ag)plication_s.

It all adds up to the fact that Genicom
offers you exceptional value for the dollar: supe-ior
performanceona lonE-term basis.

So the next time you'e considering a

new printer, think of Genicom first. We offer a full line of

hardworking printers: everything from daisy wheels to

lasers, plus dot matrix, line matrix and tand printers.
Actually, we enjoy our reputation for

overengineering because people depend on Genicom

printere—over

and over again.

Ideas that work as hard as you do.
Genicom Drive, Waynesboro. Virginia 22980
1-800-4-GENICOM

Circle 108 on Reader Service Card




Circle 171 on Reader Service Card

OUTSTANDING

SOFTWARE

For IBM PC’'s and Compatibles

PER
| $350 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

] 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

~_ sysops with RBBS Bulletin Board System 14.1D. I
I 2] DATABASE 1a,b—(2 disks) File Express 3.8 I

menu driven general purpose database manager.

I EDUCATION 1—interactive DOS tutorial for new
PC users. Makes leaming DOS painless.

] [2) FINANCE 1a,b—(2 disks) PC Accountant 2.0 ]

personal bookkeeping and finance management.

B [ ] GAMES 1—3-D Pacman, Kong, Spacewar, Janit- |

Joe, futuristic Flightmare and more. Color required.

1 (] GAMES 2—quben, Pango, Centipede, dun- |
geons and dragons style Zoarre, etc. Color req. I

1 7] GAMES 3—Blackjack with customizable rules,

I Armchair Quarterback {you call plays), and more. I

| GAMES 4—Star Trek, the Castle adventure
game, and the original Colossal Caves Adventure.

| GAMES 5-—The Hack adventure game from the

universities. Like Rogue, only much richer. z1
l ] GAMES 6—Pinball, Othello, Dragons, Sopwith l

(fly a Sopwith Camel) and more. Color required.

[2] INFO 1a,b—(2 disks) Cooking recipes database
1= val. Addy 1

with keyword/ingredient retrieval. your own.

| [2] MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic |

music recording and playback program.
[ [ ] ORGANIZER 1—DeskTeam, a Sidekick clone,
and the Judy personal calendar program.
| PRINTER 1—Resident print control and font
l 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 utiliies. An absolute must for all.
[[] UTILITIES 2—More invaluable DOS uilities in-
cluding screen bumout, ram disk, and more.

I [C] UTILITIES 3—A comprehensive set of debugging I

and diagnostic utilities for monitoring your computer.

NEW RELEASES/UPDATES

| [T] BUSINESS 2—Expressgraph business graphics.
Chart your data and find trends. Color graphics req.
] (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
l 2D/3D drafting program w/animation. 640K, color.
[2] COMM 2a,b—(2 disks) Procomm 242, an excel
l 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,
a powerful and user friendly spreadsheet program.
["] GAMES 8—striker helicopter attack and Risk, the
I game of wortd domination. Color required.
] "] GAMES 12—Backgammon (play the computer)
and Wheel of Fortune based on the gameshow.
| [’] GRAPHICS 1—Record and play back screen im-
ages! Excellent for demo, etc. Color required.

surface modelling and shading program. Color.
[2] INFO 2a,b—(2 disks) Zip-Phone, national
l areacode/prefix to zip-ct cross reference.
[2] LANGUAGE 3a,b—(2 disks) The A86 3.09
l macro assembler and debugger for 8088/86/286s.
[2] SHELL 4a,b—(2 disks) Automenu and HDM Il
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 utilities including
l Mark/Release (remove resident progs w/o reboot!)
1 ["] UTILITIES 7—More advanced utilities including
Masterkey (undeletes files from hard disks).
| [2] WORD 1a,b—(2 disks) PC Write 2.71, a powerful
word processing system w/spell checker, laser supt.
I Most software listed is shareware or user-supported.

3.5" format add $1 disk. 125 page directory.

1 MicroCom Systems Cost of items
3673 Enochs Street Shipping $3.00
[ Santa Clara, CA

g 9505
(408) 737-9000

Mon-Fri 7am-9pm, Sat-Sun 8am-5pm
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Recursion vs. Iteration

In “Problems and Pitfalls” (June), Al-
fred A. Aburto Jr. compares the usual
Fibonacci benchmark to a “nonrecursive
form” and says that “the performance
differs by a factor of over 4500. Appar-
ently, recursive function calls are highly
inefficient” (page 224). This is incor-
rect. In the Fibonacci benchmark, when
fib(24) is called once, it turns out that
fib(23) is called once, fib(22) twice,
fib(21) three times, fib(20) five times,
fib(19) eight times, and so on, down to
28,657 procedure calls to fib(2). This re-
dundancy causes the efficiency loss.

This and similarly inefficient recur-
sive procedures often lead to the conclu-
sion that recursion is necessarily bad
compared to iteration. (That is the real
comparison here, not recursion versus
“nonrecursive” procedure calls.) How-
ever, any recursive routine can be writ-
ten iteratively, and vice versa; it’s easy to
write a recursive fib( ) with no redun-
dancy. The only reason recursion is usu-
ally singled out as worse is that it’s easier
to overlook redundancy in procedure
calls than in a FOR. . .NEXT loop.

The benchmark tests procedure calls
and addition. (It would be nice to remove
the addition, but then there would be no
answer to test.) It’s difficult to compare
recursive procedure calls to nonrecur-
sive procedure calls, because it’s diffi-
cult to write a program with one that does
exactly the same as a program with the
other, but the Fibonacci benchmark does
a good job of comparing procedure calls
under one compiler on one machine to
those under another.

Daniel J. Bernstein
Bellport, NY

Rounding Calculations
In “Error-Free Fractions” (June), Peter
Wayner discusses a weakness in digital
computing. His proposed solution, facto-
rial-base fractions, is more open-ended
than some alternative schemes of frac-
tional representation. However, regard-
less of the storage method, the results of
most calculations need to be rounded.
Seldom do we consider that between

any two of the exactly representable digi-
tal values, there are infinitely many ra-
tional numbers.

In general, after multiplying two frac-
tions, as many bits are required to exactly
represent the result as are required to
represent the two fractions. I call this
*‘doubling the denominator.” Adding
terms with denominators that are mutual
primes also doubles the denominator.
Recursive operations, such as those used
in modeling or in producing fractal ap-
proximations, soon overflow any scheme
of representation.

For example, using factorial arith-
metic, the Mandelbrot Set recursion z =
z2 + ¢, with ¢ = 0.25 (.012f), requires
5, then 9, then 17, then 33 factorial
terms, for the first four iterations. If you
were to use a 256-byte array for the facto-
rial fractions, the result of the seventh it-
eration of this series would not be repre-
sentable. In spite of the fact that 256
factorial terms can exactly represent an
enormous quantity of values (about
10%°7), seven or eight multiplications are
sufficient to find a number outside the
scope of the method.

1 think we’ll be living with rounding
errors for some time to come.

Larry Van Stone
Stillwater, OK

Rave Review

1 am not a subscriber to any personal

computer magazine, although I pick one

up occasionally. I want you to know that

from the few BYTEs I've picked up, I

have been impressed with your articles
continued

WE WANT TO HEAR FROM YOU. Please
double-space your letter on one side of the
paper and include your name and address.
We can print listings and tables along with a
letter if they are short and legible. Address
correspondence to Letters Editor, BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458.

Because of space limitations, we reserve
the right to edit letters. Generally, it takes
four months from the time we receive a letter
until we publish it.




Who Says Fox BASE+
is Better than dBASE?

The Experts!

The Best Just Got Better—Now Shipping New FoxBASE+ Version 2.10!

Nicholas Petreley, infoWorld Review Board:

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns
an “excellent” in performance, with kudos for responding to
user suggestions. For sheer productivity, there is no other
choice.” InfoWorld “Editor’s Choice” for 1987 and 1988!

P.L. Olympia, Founder & President, National Dbase Users
Group / Government Computer News:

“FoxBASE+ is a supercharged dBASE, with all the features
Ashton-Tate forgot. If you're into serious dBASE development
and have not tried FoxBASE+, you are living in the dark ages
and wasting your company’s money.”

George F. Goley IV, Cont. Editor, Data Based Advisor:
“The product is fast, very compatible, fast, easy to use, fast,
relatively inexpensive, and very fast. In every test, FoxBASE +
outperformed the other products. And people who answer the
phone at Fox know what they are talking about.”

David Irwin, Former President/CEO, Data Based Advisor:
“From the dBASE compatibility standpoint, FoxBASE+ is flaw-
less. From the speed standpoint, FoxBASE+ is unbelievable.
From the “lazy factor” standpoint, FoxBASE+ is perfect.”
Glenn Hart, Contributing Editor, PC Magazine:

“Initial tests of FoxBASE+ were simply stunning. In many
ways, FoxBASE+ gives you the best of both worlds: all the ben-
efits of interactive development and debugging, plus the speed
and code protection of a compiler.”

Circle 103 on Reader Service Card

FoxBASE and FoxBASE + are trademarks of Fox Software.
dBASE and dBASE 111 PLUS are trademarks of Ashton-Tate.
Macintosh is a trademark of Apple Computers, Inc.

Adam Green, Contributing Editor, Data Based Advisor,
dBASE Author:

“For the PC, FoxBASE + has consistently set the performance
standard for dBASE compatible languages. For the Macintosh,
FoxBASE +/Mac will set standards for innovation and leader-
ship in a new dBASE implementation.”

Don Crabb, Contributing Editor, InfoWorld:

“You can expect blazing speed on the Mac. FoxBASE +/Mac
breezes past tests that have proven stumbling blocks for
Macintosh databases in the past. FoxBASE+/Mac combines
complete dBASE compatibility with a genuine Macintosh
user interface.”

This is what they said about Version 2.00 of FoxBASE + .
Imagine what The Experts will say about New Version

2.10 with these added features: Menu-Driven Interface, Pro-
gram Documentor, Screen Painter and Template-Based
Application Generator . . . and Version 2.10 is even faster
than 2.00!

Join The Experts. Get your copy of the New FoxBASE + Ver-
sion 2.10 today! Now available at your nearest, quality soft-
ware retailer, or directly from us by calling (419) 874-0162

Ext. 320.

Because, when it comes to speed, compatibility and value,
nothing runs like the New FOX— Version 2.10!

FOX Software
Nothing Runs Like a Fox.

Fox Software (419) 874-0162 Ext. 320.
118 W. South Boundary  FAX: (419) 874-8678
Perrysburg, OH 43551 TELEX: 6503040827 FOX
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HASP-Il is a
hardware device
that connects
externally into the
printer port of the
IBM-PC/XT/AT
and PS/2 families.

Special electronic
circuits form a unique code allowing
only your customers to operate

the protected software.

Hardware for
Software Protection

HASP-11 is "transparent” to the user. It does not interfere with the operation of other programs nor does it require
actual connection of the printer to the computer.

Your customer can crealte backup copies of his programs but these copies cannot be used on another
“HASPless"” computer.

mplementation is easy. You won't need the source program in order to protect your software, and yet if you
have the source, we offer you the option to check for the HASP-II from within the program at any time.
Software drivers are supplied.
N 0 automatic copying program or device will be able to crack the HASP-1I, since no such tools can
duplicate the plug. The HASP-I1 software is sophisticated and encrypted. The code returned from the
HASP-I1 is algorithm dependent.

For further information contact us at In USA: M-Systems Inc.
P.0.B. 11141 Tel-Aviv, 61110, Israel 920 Grand Bivd.
ALADDI Tix. 35770/1 COIN IL 'Ext. JBL Deer Park NY 11729

KNOWLEDGE Tel: 972-3-226286 Tel: (800) 2228887

(c) 1987/88 by Aladdin Knowledge Systems Ltd. Israel.

SYSTEMS LTD Fax: 972-3-299170/1 Ext.JBL (516) 242 3344/5

INDEPENDENT
WORLOWIDE
LODGING

The right place at the right price.

INDEPENDENT

Make reservations at any Best Western, WORLDWIDE

see your travel agent, or call toll-free

1-800-528-1234

LODGING

“World's largest chain of
independently owned

and operated
hotels, motor inns and resorts”
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on numeric methods and calculations
methods.

I just read *“Error-Free Fractions” by
Peter Wayner (June). This was some-
thing completely new to me, even though
I have taken a course on numeric analysis
and my occupation as an engineer re-
quires me to deal with numerically inten-
sive applications.

BYTE seems to be unique among per-
sonal computing magazines in carrying
such articles, and the articles that I have
read intensively seem to reflect the state
of the art. I hope you continue to carry
suchgrticles and continue the same high
quality. It makes your magazine a stand-
out among personal computer maga-
zines.

James Larson
Minneapolis, MN

Don’t Reorder the Alphabet

As a programmer and student of com-
puter science, I must comment on Billy
R. Pogue’s letter (“Reordering the Al-
phabet,” June). Pogue claims that ““a few
moments’ thought shows that if our al-
phabet were arranged in descending
order of frequency of occurrence of the
letters, any search based on alphabetic
order should go much faster, whether
done by humans or computers.”

In fact, computer search and sort algo-
rithms are completely insensitive to the
coding of the information that they oper-
ate on. That is, if you changed the order
of the alphabet and therefore its represen-
tation as numbers inside the computer,
the search or sort would produce the
same results in the same time. The only
change you would be able to see would be
the order of sorted information, which
always follows the order in which charac-
ters occur in the alphabet.

The reason for this behavior is simple.
With very few exceptions, character data
in a computer is represented as 8 bits per
character. Therefore, the search or sort
algorithms operate on the same amount
of data, regardless of the coding of the
characters. Itis the number of bits of data
rather than the coding of characters that
dictates the amount of time an algorithm
takes to run.

For a more rigorous proof of this prin-
ciple, refer to ““Sorting and Searching”
by Donald Knuth (The Art of Computer
Programming, Volume 3, Addison-Wes-
ley, 1973), in which run times of various
algorithms are derived. In each case, the
run times are dependent on the length of
the information being searched or sorted
and are independent of the encoding of
the information.

continued



THERE ARE FOUR WAYS
TO MEASURE THE
SPEED OF A LAN.

1.

Ours only wins in three of them.

How fast does it install.

We have 10 competition in this category LANLink 5X installs
in about fifreen mirmtes. and it doesn' take a technician to do it.
Since LANLink 5X uses standard parallel or RS-232 serlat ports.
installing a network means little more than connecting the cable
and loading the software.

With hardware LANS, installation can easily take two days-
one to set it up and one to tweak it. And it also takes someone
who really knows what he’s doing. That is, someone expensive.

How fast does it transmit.

Okay. this is the category we don't win; the hardware LANs
are generaily a little quicker. At least, they are under optimal condi-
tions, which is how they rate themselves.

But LANLink 5X is pretty quick, too. At half a megabit per second.
its way out ahead of any other software LAN, and right at the heels
of the har¢ware types. Which, of course, are far more expensive.

How fast does it maintain.
The real zost of a network is not so much the initial price as it is
the contimiing outlay for maintenance -adapting it to changing needs.
Thats something LANLink 5X does practically on its own.

4.

Running under PC-MOS/386™ or PC-DOS, it turns your server PC
into a multi-tasking cantroller. driving a truly expandable LAN that
is easily and quickly upgradable.

A hardware LAN. on the other hand, becomes obsolete as new
technology is introduced. And, to keep the network up and running
as applications change, you need the attentions of a technician, on
a continuing basis. A very well-paid technician.

How fast can you pay for it.

Now we've arrived at the bottomn line, where LANLink 5X is
toughest to beat. You can install a five-user LANLink network for
about the same cost as the LAN board in a board-driven network.
On top of that, factor in what you save on installation and mainte-
nance time, and the difference is pretty dramatic.

LANLink 5X is available immediately, and it comes with a money-
tack guarantee. Its price of $595 includes a server and a satellite
module plus the network operating
system. Additional sazellites are avail- = £ /,'/£/ Jj,_(sx
able for $125.

For comglete details on the fast-
est software-driven network avail-
able, call 800 451-LINK.

LANLink 5X. Because three out
of four aint ad. THE SOFTWARE LINK
3577 Parkway Lane. Norcross, GA 30092 (404) 448-5465 FAX (404) 263-6474
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AST Premium 386/20 3.04 MIPS

———
IBM PS/2 Model 80 (20 MHz) - 3.52 MIPS
Compag DeskPro 386/20 _ o 459 MIPS
Everex Step 386/20 o 491 MIPS

Power Meter MIPS Version 1.2. The Database Group.

""We're coming to get you.”

Roymond Li, Kam Chow,
Anne Russell, Wesley Wong
Everex Project Engineers

“[f vou're afraid
of monsters, please
turnthe page.”

What makes our
new computer
unnervingly fast
can be explained in
three words: write
buck cache.

Simply put, it
means less work:
voudon't write to
the main memory
every time vou
write tothe cache.

It'san approach

to memory
management found
only on mainframes
and on Everex
Step computers.

Andinaworld
where a 32k cache is
the norm, ours
expands to 256k.

The Step 356.
[t's a monster of
amachine.

Find out more
about Step 386 and
Step 286 computers.
Call 1-800-356-4253.
Everex

Computer Systems
Division,

48431 Milmont
Drive, Fremont,
CA 94538,
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A simple experiment proves the point:
Write a program that codes a file, giving
each character its order in the “new” al-
phabet. Then use the DOS SORT command
to sort some large text file, once for the
uncoded version and once for the coded
one. I tried it and found no difference in
the run time.

Search and sort algorithms are com-
plex and easily misleading. A few mo-
ments’ thought about how computers
work, however, should convince readers

that there is no benefit to reordering our
arbitrarily ordered alphabet.

Brad Brown

Toronto, Ontario, Canada

Minds vs. Programs
I read with interest the comments made
by Shawn Corey (May, page 24) in re-
sponse to my original letter (January,
page 30). I would like the chance to ad-
dress the issues Mr. Corey raised.

To begin with, he seems to be under

Ifyouthink youcanbuya
better C compiler, don't.
We'll buy it for you.

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 Let’s 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 tight. 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 thats

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.™

—Michael Abrash. Programmer’s Journal

Unlike our competition. Lets C includes its own full-featured assembler.

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

| ets

William G. Wong. BYTE

LET'S C:

» Now compiles twice as fast

« Integrated edit-compile cycle' editor
automatically points to errors

. Inclucles both smali and large memory

hbraries
assembler, archiver
» Integrated environment or command

line_nterface
» 8087 sensing and support

source code included

hbraries

LET'S C AND csd FEATURES
« Fuli UNIX compatidility and complete
» Many powertul utites including make.
» MicroEMACS full screen editor with
+ Supported by dozens of third party

esd:

» Debug i C source code. not assembier

« Provides separate source, evaluation,
program and history windows

« Ability to sel trace points and monitor
variables

»Can evaluate any C

» Can execute any C funchion in your program

» Trace back tunction

So if you're thinking about buying any other C compiler, think again.
But this offer is only available for a limited time. So think fast. And see your
software dealer or call 1-800-MWC-1700 soon. (1-312-689-2300 in lllinois.)

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

To exchan,
date, noti

on telephone orders. m

© 1988 Mark Willlams Company

Mark
Williams
Company

601 North Skokie Highway, Lake Blutf, llinois 60044, 312-689-2300
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the impression that I am against all re-
search in the field of artificial intelli-
gence (AI). I regret that I may not have
made myself clear on this matter, since
nothing could be further from the truth.
Al research has made significant prog-
ress in many areas and added consider-
ably to the body of human knowledge.
We have also realized a number of tangi-
ble benefits from this research, which in
some cases has been in the form of com-
mercial products.

The point I was originally attempting
to make was that there are some inherent
limits to what Al is capable of realizing,
and that these limitations are not techni-
cal but philosophical. Researchers in Al
need to take a step back from the techni-
cal aspects and examine the enormous
body of philosophical work pertaining to
the nature of conceptual thought and how
it relates to physical substance.

That this is necessary is demonstrated
by Mr. Corey himself in that he appeals
to a philosophical argument drawn from
the school of thought known as material-
ism. Materialism contends that we are
essentially “‘meat machines,” and if this
were true, his assumption that one day
we will invent a “nonmeat machine” ca-
pable of conceptual thought would be en-
tirely reasonable.

However, there is an opposing school
of thought called, appropriately enough,
immaterialism, which is further divided
into dualism (the idea that we are ‘“‘meat
puppets”) and hylomorphism (the idea
that we have a nonmaterial component
necessary for conceptual thought but that
cannot be separated from the material
component; there is no convenient and
clever analogy for this one).

The immaterialist school has been
held by such philosophical giants as Ar-
istotle, the Stoics, Aquinas, Descartes,
Pascal, Locke, Rousseau, Kant, and He-
gel. If these thinkers are correct—and
one would be obstinate to totally disre-
gard the work of such an august body—
then there cannot be a purely mechanical
explanation for conceptual thought.

Even without appealing to ancients
who are frequently believed to have noth-
ing important to say to our age, I suggest
that a number of modern scholars have
demonstrated the value of philosophy to
Al research. A persuasive argument was
put forth by John Searle. This argument
is briefly stated as follows:

1. Programs are purely formal (i.e.,
syntactical).
2. Syntax is neither equivalent to nor suf-
ficient by itself for semantics.

continued



ntelli9om piler’

The Intelligent Tool for Intelligent Application
Development: So Powerful, Yet so Easy to Use.

An Ounce of Innovation is Worth
a Pound of Code.

As well as being an expert system tool,
Intelligence/Compiler is a very high level
language. Programs written in it are 20 to 50
times shorter than typical database or

programming languages, and a lot more
intelligent.

lmelligencelCompiier is an excellent

¢ product. Its unique and advanced

features have proven extremely 99
effective in our ﬁnancial W jowe
. Barry Glasglow, Vice %
Ms Elizabeth Graham, Kno i
Engineer. Shearson hman

i for the
aring many shells for
¢ ‘t‘fte;):ompm‘ of Trampqr‘::uon,
we chose the lntel\igencel(,:ompn ‘9 ’
1t was clearly the best choice- i

Dr. Jeffrey Dillingham, Vice Wntion K

Off Shore Technology Corporation.

lnle||igenceIComD“°"s
¢ ‘I::Ibinaﬁon of rule-

® logical Reasoning

¢ a bonus. :
= Review 10 Al Expert Magazine,
February 1988.

i iler tutorial

lelhgencelCompn\er

¢ ‘?sh:ol:e“ done that it should be
as a separate pr >

:!ee‘::i?:mem environmen_t can satve huge

amounts © time otherwise spen!

i dellt?&??ng.computer Language Magazine,

March 1987

The underlying technology
of Intelligence/Compiler is so

about it. It is being used in many
leading universities as the standard

Wiley, at your local book store.

Painless Application Development
Don’t look any further. Intelligence/Compiler is the tool

you need to build royalty free applications. Find out how easy

and painless it is to build intelligent applications, now!

Leading in Artificial Intelligence Applications L
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he-art system for adv B A e &
s(al‘e'of;:me;ppﬁcations. Its intelligent ® Fortran and Pascal
-w . - -
re?idng and debugging facilities

outstanding, we have written a book

text book. Ask for the book “Expert
Systems for Experts” by K. Parsaye
and M. Chignell, published by John

Expert Systems as High Level
Programming Tools.

Intelligence/Compiler gives you unprecedented

power, flexibility and ease of use for building
intelligent applications.

It is the first and only intelligent database
system to uniformly combine logic

programming, object oriented programming
and intelligent interfaces.

Intelligent
Dialog
Manager

® Intelligent Interface
e Dynamic Menus
@ Pop-up Screens

Object
Oriented
Programming

@ Frames and Objects
o Multiple Inheritance
e Attached Procedures

® Dircct Link to dBASE™
@ Lotus DIF™ and Ascii Files
o SQL Quenes

Built-in
Relational
Database

[J YES! I WANT TO

DEVELOP INTELLIGENT
APPLICATIONS FAST.

Rush me ____ copies of

|IntelligencelCompiler at $490 each.
Name:

Company:
Address:
Telephone:

] Check or Money order is enclosed.
[ Visa ] Mastercard [ AMX

|
|
|
|
|
l Number: |
|
|
l
|
|
|
|

|Expiration Date:
|Shipping and handling; US: $9.00, Canada/
Hawaii Air: $20.00, Overseas Air: $50.00.
California residents please add 6.5% tax.

System Requirements: IBM PC, PC/XT,
PC/AT or PS2 with 640K memory.

Please send coupon to:
IntelligenceWare, Inc.
| 9800 S. Sepulveda Bivd. Suite 730,
'bos Angeles, CA 90045.
FAX: (213) 417-8897.
Eilephone: (213) 417-8896.
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3. Minds have mental contents (i.e., se-
mantic contents).

Conclusion: Having a program—any
program by itself—is neither sufficient
for nor equivalent to having a mind.

Mr. Searle is, I believe, a materialist,
and therefore he’s likely to contend that
some kind of machine can—in princi-
ple—be built that is capable of conceptual
thought. However, his argument with re-
spect to computers is difficult to refute. I

would again suggest that those involved
in Al research make every effort to ex-
amine the body of philosophical work
pertaining to their subject in order to dis-
cover what the most fruitful avenues of
their research will be.
Marin David Condic
Parsippany, NJ

Nonrecurrent Steps
I am writing to correct an error in Gary
Bricault’s article (“Juggling Multiple

WHY SETTLE FOR THIS?...

TRY THIS:
PERSONAL

' @

INC

To order or for information, call:

415/388-8853

or write: Personal TEX, Inc.
12 Madrona Avenue
Mill Valley, CA 94941 USA

Quality work should
look high-quality.
What better reason
to try PCTEX®—the
full implementation
of Prof. D. Knuth’s
revolutionary TEX
formatting/typesctting
program.

PCTEX offers
professional typesetting
capabilities & advantages
to PC users. It gives you
control—of format, type,
symbols, quality—for
complex mathematical &

|

PCTEX FORMATTING/TYPESETTING SYSTEM e FINE TYPESET QUALITY from dot matrix or laser printers,
or phototypesetters. e A COMPLETE PRODUCT. Includes e our speciaily wntten PCTEX Manual that lets you use TEX
immediately e custom ‘macro package’ formats for letters, manuals, technical documents, etc. o the LaTgX document
preparation system (with user's manual) macro package for article, book, report preparation e  AMS-TgX, developed by the

|

engincering material,
statistical tables or
straight matter.

So whether you're
writing the next starshot
manual or a thesis
on relativity, you get
camera/publisher-rcady
manuscripts to be proud
of, quick & simple.
Don’t settle for less.

From Personal TgX,
Inc., starting at $249;
VISA/MC welcome.
Satisfaction guaranteed.

Society for p

EpsonFX, LG e Toshiba e HPLasersetSeries e Apple LaserWriter e Screen preview, with EGA, VGA or Hercules card
e REQUIRES: IBM PC/XT, AT or compatible, DOS 2.0 or higher & 512K RAM, hard disk for printer drivers & fonts

& OUTPUT DEVICE DRIVERS available for
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Processes,”” May). The article intro-
duces five operations in a code fragment:

(81) x:=y+z2;
(S2) a:=(b+3)*c;
(S3) d:=e*a;
(S4) w:i=d-x;

(85) writeln (d, w);

Clearly, S4 cannot execute until S3 has
completed, since S4 requires a value for
d, which is calculated by S3. Bernstein’s
second requirement—O(Si) N I(Sj) =
{]—leads to the same conclusion. The
output of S3 = [d}; the input of $4 =
{d,x}, and the intersection of these sets is
not null.

Thus, S3 and S4 cannot be concurrent.
However, Mr. Bricault’s precedence dia-
gram (figure 3, page 317) for this code
fragment incorrectly shows S4 as con-
current with 83. The correct diagram is
as follows:

Charles E. M. Dunlop
Yellow Springs, OH

FIXES

¢ Megahertz Corp. alerted us to some
incorrect information that we published
in our July 1988 Short Take of the Easy-
Talk board.

The list price of the board is $999.95.
It runs on the Toshiba T3100 in addition
to the T1100 Plus and the T1200.

After our July issue went to press, the
company moved to 4505 South Wasatch
Blvd., Salt Lake City, UT 84124, (801)
272-6000.
¢ The price of Spot from Flagstaff Engi-
neering (Computing at Chaos Manor,
August, page 108) should be $995.






Now theres room

for everyone
on the fast track.

Compaq introduces the best
of 80386 technology
for every computer user.

DESKPRO 386 .
==

The new 16-MHz =~
COMPAQ | ¢
DESKPRO 3863‘ - !




The 20-MHz

Q
0 386124

Now, we're
introducing the new
COMPAQ DESKPRO 386S and
COMPAQ DESKPRO 386/25. And extend-
ing our high-performance 80386 line in both
directions. To meet the increasing demands of
today's general business users and to provide our
power users with more power than ever. So
everyone can enjoy the speed and future capabili-
ties of 80386 computing.

In each COMPAQ 80386 PC, our exclusive
design lets every component operate at opti-
mum speed. Giving COMPAQ personal comput-
ers a considerable edge in system performance,
ensuring compatibility with industry-standard
software and hardware, and providing what
may well be the ultimate in connectivity for

: A |
high-perforn
network environments.
The new COMPAQ DESKPRO v
is the first personal computer designed spe:

cifically to let general business PC users head
straight for the performance and potential of
80386 personal computing.

For more advanced applications, the origi-
nal COMPAQ DESKPRO 386 and the COMPAQ
DESKPRO 386/20 deliver even higher levels of
performance.

And now at the top of our line is the
COMPAQ DESKPRO 386/25. The most power-
ful personal computer available.

With our two newest machines, we're not
just pushing 80386 technology forward; we're
widening it. To let every personal computer user
take advantage of everything COMPAQ 80386

power has to offer.
LOMmPrPAG

It simply works better.

|



Now, breakthrough technol-
ogy from Compagq brings the
power and potential of 80386-
based personal computing to
millions of business PC
users. The first personal
computer powered by the
new Intel 386SX* micropro-
cessor, the new COMPAQ
DESKPRO 386§ is designed
specifically as an affordable,
high-performance alterna-
tive to 80286-based PC's.

Surrounding its revo-
lutionary microprocessor
are high-performance
components and a 32-bit
architecture that run your
current software up to
60% faster than most
10-MHz 80286 PC's. Plus
give you the power to run
32-bit software that
80286 PC's won't run at all.
And exciting new multi-
tasking software such as

Microsoft® Operating

System/2 from Compaq and
Microsoft Windows/386.

With its sleek, "small

footprint’' design, the

COMPAQ DESKPRO 3865S

takes up far less room

than its competition.

But it gives you

room for four

internal

storage

devices.




So you can easily tailor it to
your exact needs. Choose
from fast 20-, 40-, and 110-
Megabyte Fixed Disk Drive
options; 5Ys-inch and 31/-
inch diskette drives; even
tape backup options.

We give you one full
megabyte of high-speed
memory standard. And
you can expand to 13 mega-
bytes without using an ex-
pansion slot. This will

come in handy when
you're ready to thoroughly
exploit the MS® OS/2 oper-
ating system and advanced
80386 business software.
We even built features
like advanced VGA graph-
ics and standard interfaces
for a mouse, printers and
other peripherals into the
system. This saves your
slots for modems, network
boards and much more.

You'll also find two
more standard features:
the same sophisticated
engineering and uncom-
promising quality that set
all COMPAQ 80386 com-
puters apart. So head for
the performance you really
need for today's applica-
tions. And the 80386 po-
tential you'll need for
tomorrow's. With the new
COMPAQ DESKPRO 386s.

Introducing the COMPAQ DESKPRO 386S.
New technology delivers affordable 80386 performance

for anyone considering 80286 PC’s.

Lomeaa

It simply works better.



Once again, Compaq introduces a
personal computer that leaves every
other PC in the dust. With its unsur-
passed Intel 25-MHz 386* microprocessor,
exclusive COMPAQ Flexible Advanced Sys-
tems Architecture, and up to 1.2 gigabytes of
storage, the new COMPAQ DESKPRO 386/25 is
the ultimate expression of 80386 technology.
Its FLEX Architecture uses separate mem-
ory and peripheral buses operating in concert to
reach maximum system performance, while
maintaining compatibility with industry-
standard hardware and software. By splitting

the work, they also prevent infor-

mation bottlenecks in the system.

The 25-MHz cache memory control-

ler keeps data instantly accessible, and

that lets the processor tear through appli-

cations with 0 wait states 95% of the time.

All this translates into performance

that's up to 60% faster than most 20-MHz
80386-based PC's.

And, with the optional Intel 387* or Weitek™
coprocessor, you'll even be able to match the
numeric processing power of a dedicated engi-
neering workstation at a fraction of the cost.




Introducing the 25-MHz COMPAQ DESKPRO 386/25.
The most powerful personal computer available.

You can go from one megabyte of standard,
high-speed memory all the way to 16 megabytes.
And for storage-hungry applications, such as
networks using disk fault tolerance and multi-
user systems, the COMPAQ DESKPRO 386/25,
with two optional COMPAQ 300-/600-Megabyte
Fixed Disk Drive Expansion Units, is able to
provide up to a massive 1.2 gigabytes of high-
performance storage. With an average access
time as low as 20 milliseconds.

Of course, we give you a choice of 54" or
312" diskette drives and high-capacity tape
backup options.

COMPAQ DESKPRO 386/25.

For sophisticated PC users who require the
ultimate in power, compatibility, connectivity
and overall  system_performance,- no’ other
personal computer comies- close to the new

It's simply the most powerful ‘personal
computer -available. But then, that's what
Compaq users have come to expect. Again and

again and again. ; it |
omeaa

It simply works better.



COMPAQ 80386 comput-
ing is compatibility with
both today's and tomor-*
row's software. From MS ‘-.,‘
DOS’ to the exciting new MS
OS/2 operating system. And
beyond.

Thanks to a close and
longstanding working relation-
ship between Compaq and
the industry's independent
software developers, the

Next to high perform- §
ance, the advantage of ’

COMPAQ line of 80386 per-

sonal computers is especially >
capable of letting you tap the Take one
full potential of all the new quick spin an
multitasking software. why COMP.

You'll run MS-DOS 3.3, unsurpassed
plus MS OS/2, Microsoft ings from‘.
Windows/386, XENIX' experts. I .
UNIX" and the thousands of 'nearest At _'-l orize
applications written for them. aler
- And with any computer from

he C i '



CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

BASIC Pilgrimage
Dear Jerry,

I was amused by your comments con-
cerning Turbo Basic from Borland Inter-
national. When some things didn’t work
as you expected, you patiently read the
manual and went on to declare the prod-
uct a “success.” In contrast, however,
you couldn’t be bothered with reading
the manual when doing a previous review
of True BASIC and went on to declare the
product a failure, referring to it as “True
Madness.”

Now that Microsoft has just released
QuickBASIC 4.0, 1 expect you’ll soon be
raving about its separately compiled pro-
gram modules, calling them an “exciting
development in BASIC programming.”
Of course, the program modules avail-
able in version 2.0 of True BASIC for the
past 12 months “just don’t seem like
BASIC and will never be accepted by
users of GWBASIC.”

Have you noticed that each new ver-
sion of QuickBASIC looks more and
more like True BASIC and less and less
like GWBASIC? The very features you
condemn in True BASIC are being copied
into QuickBASIC and Turbo Basic—the
ANSI BASIC standards. (Thomas Kurtz
of True BASIC and Dartmouth College
served as chairman of the standards
committee.) Whether you like it or not,
Kemeny and Kurtz are dramatically
changing the language. You detest their
influence while unwittingly praising
Turbo Basic and QuickBASIC for copy-
ing most of the ANSI standards.

In 1985, Apple Computer came very
close to releasing MacBASIC, which in-
cluded many features similar to True
BASIC. The language was developed by
Apple’s own software engineers. How-
ever, according to the Wall Street Journal
(September 25, 1987), Apple president
John Sculley killed MacBASIC and
signed over the rights to the MacBASIC
name when Microsoft’s Bill Gates de-
manded the product be withdrawn and
threatened to cut off Apple’s license to
use Microsoft’s program for the com-
pany’s best-selling Apple II machine.
Several of Apple’s key software engi-

neers resigned in disgust. The Journal
quoted an Apple employee as saying,
“He insisted that Apple withdraw what
was an exceptional product. He held the
gun to our head.”

Sybex Publishing actually released a
book on the MacBASIC language—a
book that suddenly had no market. Tell
me, is Mr. Gates a man we should all ad-
mire and hero-worship?

Alan F. Tomala
St. Clair Shores, M

Well, to begin with, True BASIC had
all the defects of a compiled language
without the speed and convenience; it
“compiled” into p-code and interpreted
that. Why would anyone want to do that?
Turbo and QuickBASIC compile into
stand-alone code that you can give your
friends or sell for jujubes.

I will also admit that the name True
BASIC and the arrogant letters denounc-
ing “street BASIC” that accompanied it
had a good bit to do with the attitude with
which I approached True BASIC.

And whether you like it or not, the
marketplace seems to have accepted
Turbo Basic and QuickBASIC.,

I hadn’t heard the story about Apple
and Bill Gates. I must have missed that
issue of the Journal. —Jerry

Proof Positive
Dear Jerry,

Once again, I take keyboard in hand to
perpetrate correspondence. You often
wonder if you have any effect on the com-
puter industry. You do. I offer the fol-
lowing as proof.

Some months ago, you reviewed the
NEC MultiSync monitor. Your main
complaint was that the adjustments were
completely automated. (I'll pass over

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 Suture.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458,
oron BIX as “jerryp. "’
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Three ways to build
better Turbo Pascal
programs...

g\:}ﬂ‘- POWER
SCREEN
$129

Screen I/0 manager.
Features:  screen painter © virtual screens
data validation - 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/
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.
Fora free brochure or to order call

800-333-8087!

N
SEE— | A _ _
BLAISE COMPUTING INC.

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441
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The db_VISTA 11}

Difference
Continyous Consistent
‘thgh Performance Development Schedules

Relational » Relational ¥

E
; doms g doms
£ 5
8 db_VISTA 1~ E db_VISTA I
. Datgbase size Increasing Design Complexity

db_ VISTA Il takes your C programs
as far as you dare to go.

owerful applications require power- db_VISTA 1ll comes from a proven

ful tools. That's the idea behind mainframe DBMS cesign. Because
db_VISTA 1l from Raima. db_VISTA Il db_VISTA IIl is written in C for por-
gives you powerful, high performance tability, we deliver this same power to

DBMS capabilities in any environment minis and P(Cs.
—VMS, ULTRIX, UNIX, XENIX, 0572, DOS
and Macintosh. The best of both worlds...

Our combination of a network model  network performance and
database, B-tree indexing, and SQL-based  pelational flexibility.
relational query, provide a superior sys-
tem for data organization, manipulation db_VISTA Il is a network model

and access. database. SQL-based db_QUERY is a rela-
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ticnal interface. You can redesign existing
databases with db_REVISE. An interface
to Lotus 1-2-3 worksheets is also
available.

For more information or to order call
800-327-2462 or (206)828-4636.

Find out how you can go as far as you dare.



The Raima db_VISTA Il
Database Development
System Technical
Information:

All components feature royatty-free
run-time distribution, full source
code availability and our commit-
ment to customer service. That's
why corporations like ARCO, AT&T,
Hewlett-Packard, [BM, Northwestern
Mutual Life, UNISYS and others use

db_VISTA I}
e } Multi-user support
» Multiple database access.
1.0 VISTA: ) oo e kg
The High » Automatic database recovery
Performance " Transaction processing/logging
DBMS ) Imestamping
» Database consistency check.
» Fast database access
network model database
B-tree mdexing
Virtual memory disk caching
» An easy-to-use interactive database
aCCeSS program
» file transfer program for importing/
exporting ASCII
» A Database Definition Language
pattemed after C
s ) Relationat interface to db_VISTA
databases
2.db_QUERY: inkaple or stand done usage
The SQL-based » Embed queries or run ad-hoc
Query. Queries,
s} Redesign yow database easily

-

3. db_REVISE: gg';;{'sa" eusting data to revised

The Database  » Send customized db_REVISE to end

Restructure user locations for easy upgrades
Program.
EEee——— gel;dmable mtedace”t& Lo(usl files.
. » Reads and writes WKS, WK1 Work-
4. WKS Library  gpeets oo bt fies
for Lotus 1-2-3. » Control 1-2:3 from inside your C
program
) Use 1-2-3 as data entry and report
SCreens.
Operating b VS, ULTRIX, UNIX, XENIX, 082,
Systems: 008 and Wacintosh
C Compilers: ~ » vAx, UNIX, XENIX, Microsaft,

Lattice, Turbo C, MPW, and
LightspeedC

LAN systems:  » LifeNet, NetWare, PC Network
3Com, and other NET-BIOS compatible

networks
1-800-db-RAIMA
(1-800-327-2462)
In Washington State call: ~ (206) 8284636
In Texas call: (214) 239-3267
In the UK. call: (0992) 500919
In Germany call: 07127/5244
In Switzerland call: 017250410
In France call: (1) 4609 28 28
In Belgium call: (02) 720.96.57

In Benelux Countries call: +31(2159)46 814

3055 112th Ave. N.E. #100, Bellevue, WA 98004 USA
Telex: 6503018237 MCI UW  FAX: (206) 828-3131

RAIMA

© 1988 Raima Corporation
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your gripe about the size of the screen.
Maybe you should consider hooking your
current word processor to a projection
TV set.) The new MultiSync II has a full
set of manual controls. Except for the
mode selectors, everything is handily lo-
cated under a door in front.

Also, I would like to enter a comment
on your taste in text editors. You prefer
WordPerfect because it is “transparent.”
I would call it “invisible.” Admittedly, I
cut my teeth on WordStar 3.31. Further,
I actually like WordStar. Maybe that im-
plies something about my sanity, but at
least my old faithful has a useful help fa-
cility. WordPerfect does not. If you ever
lose that blasted keyboard template, you
may as well buy a supply of goose quills.

WordPerfect’s on-screen ‘“help”
comes in two flavors; you either specify
the key with which you want help or give
the initial letter of the function you want.
This assumes you know what the various
keys do and at what level of shift they do
it. The “organization” of the function
keys might best be described as anti-
mnemonic. (WordStar, at least, groups
similar operations under the same Con-
trol-key menu.) Finding the letter that
will call up help for a specific operation
is mostly luck. It took me two tries before
I could find the command to exit a file.
Even DisplayWrite, a program widely
regarded as the joke of the industry, has
an index of help screens. If WordPerfect
has such a feature, it is well hidden.

Finally, how can anyone with your no-
toriously poor vision even use that
blasted template? My optometrist whis-
tles in awe whenever I bring him my new
lens prescription, but I don’t need an
oversize monitor. What I do need is a
blowup of the template.

If you insist on a transparent editor
with automatic paragraph reformat, try
PC-Write 2.71. It is faster, much more
helpful, and does windows. Its worst fea-
ture is its documentation, which tends to-
ward the dense side of understandable. If
I could find a book on PC-Write that’s
half as good as Arthur Naiman’s book on
WordStar, I would switch in a minute.

Bryan Edenfield
Allendale, SC

One thing that isn’t generally known:
when Art Naiman wrote his excellent
book on WordStar, he used WRITE, the
text editor 1 used for so many years.

—Jerry

BRIEFly Speaking
Dear Jerry,

Last year, you casually mentioned that
you have problems running BRIEF with

SideKick and SuperKey (“In the Chips,”
September 1987).

We recently started using BRIEF here
in the office, and we had similar prob-
lems. We tried to run BRIEF with Super-
Key and our own memory-resident soft-
ware and found that the machine locked
up just as you described. We were using
an IBM PC AT with 3 megabytes of
memory.

Our solution was to set two switches
when starting BRIEF. We set -k (lower-
case, no numbers) and the -p (lower-
case). The first is a keyboard-compati-
bility switch. It’s odd to have to set this
when using a true IBM machine, but it
seems that these memory-resident pro-
grams hang off the keyboard interrupt
and can affect timings.

The second switch is a video-page-
compatibility toggle. Apparently,
BRIEF uses the second video page to
display text, and if some software doesn’t
support multiple video pages (such as
SideKick or SuperKey), this can cause
problems.

After setting these switches, we have
experienced no problems in running
BRIEF.

Terence J. Griffin
Washington, DC

Ifind I don’t need the power of BRIEF,
and I've gone over to the Logitech Point
editor for most of my programming. If |
worked at programming full-time, I'd re-
consider, but BRIEF had just enough
commands that 1'd keep forgetting them,
while Point is totally intuitive. —Jerry

Avoiding Custom Programming
Dear Jerry,

At my law office, we had a very large
relational database written in dBASE III.
But we had to change it all the time be-
cause the attorneys and the judges would
always be asking for new reports that had
not been set up previously. We ran into
custom programming costs because
dBASE 1III is too difficult for ad hoc
queries and custom reports to be de-
signed by the secretaries and the data
entry-level people.

So, we rewrote the entire system in
Paradox. Now data entry and secretarial
personnel can create ad hoc queries and
custom reports with minimal time from
our high-priced computing consultant.
This saved us money. I thought you’d
like to know.

Daniel J. Ashley
Chicago, IL

1 did want to know, and thank you for
telling me.—Jerry @
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CAN THIS BE DONE?

JUDGES COMMITTEE

(512) 882-6557

A COMMUNICATION
DEVICE FOR THE
SPEECH - DEAF

EXECUTIVE AUDIAL
[REHABILITATION
SOCIETY. . ..
the EARS design competition

FIRST PRIZE - 100,000
PLUS A % OF ROYALTY

SECOND PRIZE - *50,000
PLUS A % OF ROYALTY

THIRD PRIZE - *25,000
PLUS A % OF ROYALTY

EXECUTIVE AUDIAL REHABILITATION SOCIETY
500 AMERICAN BANK Tower P O. Box 2703 Corrpus CHrisTl, TExas 78475

WINNERS 1986 SUGGESTION CONTEST

JACK S. KILBY. Dallas, Texas. Electronics Engineer

HOWARD H. ARNOLD, Lewisville, North Caroling, Electronics Engineer
JAMES S. NEWOOMB, St. Paul, Minnesota, Electronics Engineer
HUBERT W. UPTON, Arlington, Texas, Electronics Engineer — Alternate
PROFESSOR HUGH TOMLINSON, Corpus Chiristi, Texas — Coordinator
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MILDRED CRUICKSHANK, Telephone connection
ED POTTHARST, Multichannel memory
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WE THINK YOU CAN!

HERE ARE 17,000,000 speech-deaf persons, i.e. do not understand speech, in the U.S. The
objective is to provide a communication device that will allow one-on-one communication.
The final EARS design, incorporating all possible operational advantages and economies
of production, may be the composite of the prize winners’ designs and may also incorporate
features of the designs submitted by non-prize winners. Winners will be accorded cash and
royalties. All royalties negotiated by EARS will be passed through to the contestants. The royalties will be
apportioned by the Judges on the basis of their evaluation of the importance of each element submitted
by any contestant which is included in the Final Production Design.

Those desiring to participate should apply (by mail or phone) for a registered entry blank to the
Executive Audial Rehabilitation Society shown Each entry shallinclude design, programming instruction
and an operating “bread board” model which need not conform to the size goals. EARS will compensate
those contestants (whose entries are adjudged to be operationally feasible) for the cutrent cost of the
components used to build the bread board operational model. The entries will be evaluated by the
Judges on the basis of merit, i.e. operationally effective that can be produced at a reasonable cost,

Detailed conditions of the competition will be set out on the entry form. DEADLINES: Entry forms
must be procured and returned to EARS not later than Oclober 34, 1988. Designs and bread board
models must be received by 5 PM. on May 4, 1989.

All designs submitted and accepted by the Judges shall be the property of EARS. No essential
conceptual element of a design shall constitute a conflict with an existing patent. Conceptual protec-
tion of the device has been established as of date of origin. Formal application for patents on pertinent
features will be applied for by EARS. A firm of patent attorneys specializing in electronics is retained. All
decisions by the Judges as to the award or non-award of prizes or royalty shall be final and shall not be
subject to change, review or amendment by EARS,, its Officers, Executive Committee or the design
contestants.

DESIGN GOALS

The goalis adesign for a hand-heid, lightweight real time communication device capable of being produced at economical cost. The design should
allow a soeaking person to communicate on a one-on-one real time basis with the hearing-impaired person in any situation where normal conversa-
tion occurs and will provide for filttration of extranecus noise. The goal is a device contained in approximately 6" x8” x 1%”. A 5"x 7* screen will be on one
side. The speech-deaf person can place it on a desk or hold it inhand. The speaker will first read a text identifying his phonetic alphabet in the memory.
Amulti-posifion switch would allow storage of the phonetic alphabets of different persons. Fortelephone cails, the speech of a person {whose phonetic
dichabet is ih one of the memory channels or who reads the text into a new channel) will entes the communication device through a standard tele-
phonepug The device will be battery-powered with rechargeable batteries but provide for aiternative opsration with a voltage converter. Intensive
electronic speech analysis combined with the personal phonetic alphabet of the speaker will result in the “real-Hme™ production of the spoken words
on the screen. The speech of the hearing-impaired person not fitting the phonetic alphabet of the memory should be filttered out automatically If
rossible. otherwise manually,

P8 Equally important is a design for this device that can be manufactured economically so that the cost is within the means of this group of peoole, many ot
12. whom may be econcemically disadvantaged.
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ASK BYTE

Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing

Clipped by Clipper
Dear Steve,

I have a problem with my Clipper ap-
plication, but perhaps it’s a general prob-
lem. I can’t find any way to access more
than 15 files in my application because of
the restrictions of MS-DOS. I think the
only way I can solve this problem is to
open another process, but maybe you
could suggest something else.

Michael Stockel
Berlin, Germany

Your problem is not so much a restric-
tion of MS-DOS as it is a configuration
problem.

Examine the contents of your CON-
FIG.SYS file if you have one. It should be
in the root directory of whatever disk you
boot the computer from (if not, add this
file with the following). See if there is a
FILES=?? statement, where ?? is a num-
ber that indicates the maximum number
of files any application can have open at
one time. You can increase this number to
whatever you like, but each open file
takes some memory, so the sky is not the
limit. You should also add a BUFFERS=??
statement to speed processing if you have
lots of open files. However, remember
that all this takes memory, and if Clipper
takes too much to allow more open files,
then you 're stuck because of Clipper, not
MS-DOS.

Set the number of files and buffers to
the smallest value that accommodates
your requirements. Typically, 20 is a
good number. All this is listed in the MS-
DOS manual in greater detail. —Steve

Seeing Digital
Dear Steve,

Since June of 1987 I have been consid-
ering purchasing a digitizer/transmitter
and receiver system for several small
systems that I deal with on a regular
basis. The unfortunate part of the whole
thing is that all I know of how the system
works is what I could catch up to in the
June 1987 Circuit Cellar.

What I'm looking for is a total run-
down on the system, including both its
good points and bad points. I plan on set-
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ting up a series of these in external cases
and using my own telecommunications
network. Would you be willing to give
me some information on this system and
your own thoughts on how it can be
applied?
Jason S. Beam
Saco, ME

The definitive works on the ImageWise
video digitizing system are in “Build a
Gray-Scale Video Digitizer,” Parts 1 and
2 (May and June 1987). The two subse-
quent articles (“Using the ImageWise
Video Digitizer,” Parts 1 and 2, July and
August 1987) went into some depth on ap-
plications for the hardware, featuring
some image processing and colorization

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 to

Ask BYTE
One Phoenix Mill Lane
Peterborough, NH 03458

Due to 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 Canirell, Bill Curlew, Ken Davidson,
Jeannette Dojan, Jon Elson, Frank Kuech-
mann, Tim McDonough, Edward Nisley, Dick
Sawyer, Robert Stek, and Mark Voorhees.

programs that demonstrated how to write
a software interface to the boards.

For your telecommunications applica-
tions, you'll need to think about transmis-
sion time and hardware control prob-
lems. The transmitter uses run-length
encoding to reduce the volume of data,
but you’ll still have about 30K to 40K
bytes for each image. Transmitting an un-
compressed 62K-byte image at 1200 bits
per second can take up to 9 minutes.

The transmitter and receiver will work

when connected together, either directly
or through modems, but you'll probably
need to use a computer at each end to
handle dialing, selecting options, and so
forth. We've used BCC-52s and BCC-
180s, as well as ordinary PCs and ATs,
with success. Teaming a BCC-180 with a
9600-bps modem gives you quite a bit of
power. This is exactly what I have done
in a subsequent ImageWise project in the
fifth issue of Circuit Cellar Ink maga-
zine. There are some sample programs
and images on the Circuit Cellar bulletin
board system (BBS) that may be of some
use. Give it a call at (203) 871-1988 and
see what we 've got for you.—Steve

Teaching an Old Board New Tricks
Dear Steve,

Upgrading to a new system (from an
IBM PC to an AT, or from an AT to an
80386 system) costs not only the pur-
chase price of the new system, but also
the replacement cost for the boards.
Could you design an adapter so that old
PC boards would fit into an AT bus or so
that PC or AT boards fit into a Micro
Channel bus? Are such adapters already
being marketed?

James P. Eshleman Jr.
Philadelphia, PA

Using your old PC 8-bit expansion
boards in the AT bus is just a matter of
plugging them into any available expan-
sion slot. Actually, ATs and all the clones
I know of provide 8-bit slots for video
cards, serial ports, parallel ports, and so
on, but 8-bit cards will work in any AT
expansion slot. Of course, 8-bit memory-
expansion cards won't be of much use,
and while it would be possible to design
an adapter, the result would be slot per-
formance at a high price. You could also
use the PC XT 8-bit hard disk drive con-
trollers in an AT, but the 16-bit control-
lers are considerably faster and worth the
extra money for most people.

Adapting PC or AT cards to the Micro
Channel is another story, however.
There are system requirements built into
the Micro Channel architecture that

continued



DEGLARATION & INDEPENDENGE

in’de-pen’dent (in’di-pen’dent)
adj. 1. not influenced by others in opinion,
conduct, etc. 2. not affiliated; sovereign in
authority. —n. (in’de-pen-dence) someone
or something independent.

FACT:

Many maijor dealers specializing in programming
tools for personal computers are legal affiiates of
companies who also publish development software.

FACT:

Programmer’s Connection is not a publisher and is
not affiiated to any company that has ever beenin
the business of publishing software.

When you come to Programmer’s Connection,
you'll find our knowledgeable, non-com-
misioned salespeople and technical consult-
ants will give you an unbiased look at the
products we carry.

PROGRAMMER'S CONNECTION

386 products

386 ASM/386 LINK by Phar Lap Software 389
386 DEBUGGER by Phar Lap Software 145
NDP C-386 by MicroWay 529
NDP ForTran-386 by Mcroway 529
PC-MOS/386 Sigle-User by The Software Link 179
PC-M0S/386 5-User by The Software Link 539
PC-M0S/386 25-User by The Software Link 35 869
VM/386 by IGC 245 219
blaise products
ASYNCH MANAGER Specify C or Pascal. 175 135
C TOOLS PLUS/5.0 129 99
PASCAL TODLS/TOOLS 2 175 135
POWER SCREEN Supports C and Pascal 129 99
Turbo ASYNCH PLUS/4.0 129 99
Turbo C TOOLS. 129 99
Turbo POWER TOOLS PLUS/4.0 129 99
borland products
EUREKA Equation Sover 167 115
Paradox 2.0 by Ansa/Bortand 725 525
Paradox 386 by Ansa/Bortand 895 639
Paradox Network Pack by Ansa/Bortand 995 725
Quattro: The Professional Spreadsheet 247 1719
Sidekick Plus. ... 20C 125
Turbo Basic Compiler. 100 68
Turbo Basic Support Products A¥ Vanetes 100 68
Turbo C Compiler 100 68
Turbo Pascal Compiler 10C 68
Turbo Pascal Database Toolbox 10 68
Turbo Pascal Developer's Toolkit 395 285
Turbo Pascal Editor Toolbox 100 68
Turbo Pascal Gameworks Toolbox 10¢ 68
Turbo Pascal Graphix Toolbox ... ....... 10C 68
Turbo Pascal Numerical Methods Toolbox 100 68
Turbo Pascal Tutor 70 4
Turbo Prolog Compiler Newversion  15C 115
Turbo Prolog Toolbox 100 68
QOther Borland products CALL CALL
¢ language
C_talk by CNS 150 129
Eco-C88 Modeling Compiler by Ecosoft 100 69
Lattice C Compiler from Lattice . 450 289
Mark Williams Let's C with FREE csd. 75 54
WATCOM C6.5 by WATCOM Group New Version 295 269
database management
Clarion Development System by Cianon .. ... New 695 639
Clipper by Nantucket. 695 519
dBASE Il Plus by Ashton-Tate 695 439
dBFast dBASE i Puss Comp by oBFast. %9 89
FoxBASE + by Fox Software 395 249
FoxBASE +/386 by Fox Software 500 359
FrontRunner by Ashton-Tate 195 175
Genifer by byte/ 395 249

Circle 212 on Reader Service Card

Please join us in our Declaration of Indepen-
dence. Call Programmer’s Connection today
and be sure to ask for your FREE subscription
to the Connection, our 120 page comprehen-
sive buyer’s guide. it contains descriptions for
over 750 products by more than 250 manufac-
turers, and informative articles by leaders in
the programming industry.

CALL for Products Not Listed Here

USA........ 800-336-1166

.. 800-225-1166
216-494-3781
216-494-3781
216-494-5260
9102406879

Business Hours: 8:30 AM to 8:00 PM EST Monday through Friday
Prices, Availabifity, Terms and Conditions are subject fo change
©Copyright 1988 Programmer's Connection incorporated

Ohio & Alaska (Collect)
International

digitalk products

SmalltalkV 100 84
Smalltalk/V 286 200 175
Smalltalk/V Support Utilities A# Vanetes CALL CALL
golden bow products
Vcache 60 55
Vieature Hard Drsk Utiity 80 N
Vieature Deluxe Haro Disk Uity 120 M
Vopt Hard Disk Optimazation Uity 60 55
lahey computer products

FT7L-EM/16 - s 695 639
FTTL-EM/32 ... 895 799
F77L-FORTRAN Compiler ... . 477 429
Lahey Personal Fortran 77 95 85

with Tookd ... - 119 99

logitech products

Logitech HI REZ Mouse ... New 149 119
Logitech Mouse with Plus Software 19 98

With LOGICADD................... . 189 153

With LOGICADD and LOGIPAINT 219 179

With LOGIPAINT ... 149 119
Logitech Series 2 Mouse with Pius Software 9 79
QOther Logitech Products ... . CALL CALL

microsoft products
Microsoft BASIC Compiler ................NewVersion 295 219
Microsoft C Compiler S w/CodeView ........ 450 299
Microsoft COBOL Compiler w/Tools ... .New Version 900 659
Microsoft FORTRAN Optimizing Comp 450 299
Microsoft Macro Assembler ... 150 105
Microsoft Mouse A Vanetes CALL CALL
Microsoft 0S/2 Programmer’s Toolkit 350 239
Microsoft Pascal Compiler...... 300 199
Microsoft QuickBASIC 4., S . 9% 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
persoft products
SmartMOVE ... .. 149 135
SmarTERM 220 195 179
SmarTERM 240 345 309
periscope products
Periscope | with Board 455 369
Periscope || with NMI Breakout Switch 175 139
Periscope |I-X Software only .......... 145 105
Periscope Hl 10 MHz version...... 1395 1119
peter norton products

Advanced Norton Utilities 150 89
Norton Commander 75 5%
Norton Editor 75 59
Norton Guides Specrly Language 100 65

For 0S/2 . 150 109
Norton Utilities 100 59

ORDERING INFORMATION

FREE SHIPPING. Orders within the USA (lower 48
states only) are shipped FREE via UPS Ground. Call
for APQ, FPO, PAL, and 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 signature

NO COD OR PD FEE. CODs and Purchase Orders
are accepted at no extra cost. No personal checks
are accepted 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-DAY GUARANTEE. Most of our products come
with a 30-day documentation evaluation period or
a 30-day return guarantee. Please note that some
manufacturers 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
International and Canadian orders are based on
product weight. The standard rates used are
published in the Fall 1988 issue of our Buyer's
Guide. If you do not have a copy, please call or
write for the exact cost. 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
number and complete street address on all mail or-
ders. Be sure to specify computer, operating sys-
tem, diskette size, and any applicable compiler or
hardware interface(s). Send mail orders to

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

other products

1st-CLASS by 1st-CLASS Expert System 495 399
Actor by The Whitewater Group . 495 439
APL*PLUS PC by STSC 695 529
Brief by Soiution Systems 195 CALL
Carbon Copy Plus by Mendkan Technology 195 135
Desqview from Quarterdeck ... 130 115
Desqview AP| Products A/ Vanetes New CALL CALL
Epsilon EMACS-type Text Edtor by Lugaru 195 149
Flow Charting |l + by Patton 8 Patton 229 189
HALD 88 by Media Cypemetics. 325 CALL
Instant Replay Il by Nostradamus 150 129
TopSpeed Modula-2 by Jensen & Partners New 99 89
Mace Utilities by Pauf Mace Software 99 85
MathCAD by MathSoft 349 39
Microport Products Af Vanetes CALL CALL
MICROSTAT-1I Staistcs Pack by Ecosoft 395 359
Opt-Tech Sort by Opt-Tech Data Proc 149 129
PC Tools Deluxe by Centeral Foint Soft New 79 69
STATGRAPHICS by STSC 895 699
TLIB Version Control by Burton Systems Software 100 89

5 Staton LAN New 300 269
Turbo Plus by Nostradamus 100 89
Turbo Programmer for Turbo Pascal, by ASCH 389 309
Turbo Programmer/C by ASCH New 499 399
XENIX System V Afvaneties by SCO. CALL CALL
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Circle 62 on Reader Service Card

Use it or
lose it!

Use
DataSaver

standby uninterruptible
power supply, and protect
your microcomputer
against costly data loss
and hardware damage.

» Constant AC line protection
against power disturbances
and interruptions.

» Built-in spike/transient
suppression and EMI noise
filtering.

» Powerful sizes to protect any
system from the earliest Apples
to the latest PS/2's.
International models. also.

For more information, call:
TOLL-FREE 800/332-3440.

In California, catl 805/541-4160.

Or write to us at the address below.
GSA No. GS 00K-87-AGS5393 PS01
Dealer/VAR inquiries invited

Cuesta Systems Corporation

3440 Roberto Court
San Luis Obispo, CA 93401
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would make adapting these cards diffi-
cult and expensive. In addition to all the
electrical problems, AT and XT cards are
too big to fit into the PS/2 boxes. All in
all, adapters to fit PC and AT cards into
the PS/2 probably won’t happen. —Steve

Translation, Please
Dear Steve,

I ran across some long FORTRAN
source code recently that has what the
author refers to as Warnier-Orr diagrams
(n place of the more generic English com-
ment lines. As near as I can fathom,
these diagrams appear to be a sort of con-
densed truth table outlining the program
logic flow.

I'd like to know more about these dia-
grams so I can make some sense out of
the cryptic symbols they contain. Could
you or your knowledgeable readership
offer any references?

James T. Himer
Calgary, Alberta, Canada

Your question seemed easy until 1
started looking for an answer. Appar-
ently, programmers must have stopped
using Warnier-Orr diagrams. Searching
through back issues, I found two articles
in BYTE: “Structured Programming with
Warnier-Orr Diagrams” by David A.
Higgins (December 1977) and “Warnier-
Orr Diagrams: Some Further Thoughts”
by G. T. Wedemyer (May 1978).

The only recent reference I found was
the book Diagramming Techniques for
Analysts and Programmers by James
Martin and Carma McClure (Prentice-
Hall, 1985).—Steve

Hebrew Word Processing
Dear Steve,

What can you recommend as a current
data book for information about soft-
ware? I once had a copy of The Whole
Earth Software Catalog, and The Data-
Pro Report was highly recommended to
me, but apparently neither is up to date.

I’'m hoping to get specific information
about word-processing programs in He-
brew and a shopping guide to word-pro-
cessing systems with scientific notation
and plotting capability.

Ellen Dean
Cambridge, U.K.

I can readily understand your desire to
have a truly current software directory.
I'd like to know where to find one myself.

Unfortunately, in a business that
grows and changes as rapidly as the
microcomputer trade, any compendiums
are dated before they 're published.

The most current information sources

are magazines such as BYTE, PC Tech
Journal, and PC Magazine. These maga-
zines contain the most current software/
hardware reviews, as well as manufac-
turers’ advertisements, product notices,
and other useful information. The manu-
facturers themselves are frequently the
most useful information sources, al-
though one must be wary of hype. Of the
directory-type publications, the one pub-
lished annually by PC Tech Journal is
frequently the most useful.

Although I can’t provide all the infor-
mation you need, I can offer some
sources for information on Hebrew word-
processing software for IBM-type PCs.
Two companies advertising PC software
with multilingual text capabilities, in-
cluding Hebrew, are Gamma Produc-
tions, Inc. (710 Wilshire Blvd., Suite
609, Santa Monica, CA 90401) and
MegaChomp Co. (3524 Cottman Ave.,
Philadelphia, PA 19149). —Steve

Pictures, Hexes, and the Weather
Dear Steve,

I have three unrelated questions.

For a long time, I’ve been seeing
ASCII characters used to make some
very good printer pictures. These pic-
tures are found on BBSes all over the
country. I was wondering how these pic-
tures are made—some cannot even be
listed to the screen and viewed. It takes
an 80-column printer set to condensed
mode and a small line spacing to make
any sense out of the image data. Is there a
software or hardware package available
that can produce these picture files?

I have access to an EPROM program-
mer. It has its own card that goes into one
of the slots in an IBM PC (it’s not a
serial-type programmer; it’s like the
$179 ones that many of the clone suppli-
ers sell), and it programs up to four
EPROMs at once. I've seen ads for
EPROM data on a disk that is in the Intel
Hex format. I am not sure if my pro-
grammer will accept this Intel Hex for-
mat. Can you describe the Intel Hex for-
mat so I can determine whether or not it
is compatible with my programmer?

Now for the hard question. A long time
ago, you wrote an article entitled “Build
a Computerized Weather Station” (Feb-
ruary 1982). You used a Heathkit ane-
mometer and a temperature sensor con-
nected to a computer to tell you of the
changes in weather conditions. I'm also
interested in predicting the weather. In
fact, I purchased a program that, when
supplied with a few readings (data such
as date, location, average temperature,
and current atmospheric pressure), will

continued



New diskdoubler

doubles the storage capacit
doubles the storage capacity

of your hagd disk

fof $189

Upgrade the disk drive in your PC the easy way!

Datran’s new DiskDoubler dd2000 is a
short card that simply fits into any avail-
able slot on an IBM, PC, XT, AT, 386 or
compatible, DOS 2.0 or greater.

Upgrade a 20 MB disk into a 40 MB.
The DiskDoubler lets you double the
storage capacity of any hard disk
without loss of performance. No matter
what size hard disk you have, the Disk-
Doubler will double it.

Works With All Data. The DiskDoubler
compresses data stored on a hard disk,
including application programs, pro-
gram files, COM and EXE files. You will
appreciate the doubling of capacity for
word processing, spreadsheets, and
database files.

Powerful dBASE Capacity. The Disk-
Doubler is especially powerful when
handing dBASE I, IlII and III Plus files,
storing on the average three times as
much data on your hard disk, i.e., your 20
MB hard disk will perform like a 60 MB
disk . . . an 80 MB disk will act like a 240
MB model. It works equally well for any
size hard disk . . . and for only $189.00.

Principle of Operation. At the heart of
the DiskDoubler is a new, powertul
high-speed data compression micro-
processor that incorporates Datran’s
state-of-the-art  data  compression
technology, which represents years of
research and development.

Totally Transparent Operation. Datran’s
high speed data compression technol-
agy coupled with our extensive operat-
ing software allows the DiskDoubler to
process data at speeds compatible with
disk operating speeds. It looks as though
you've added a disk drive of double the
capacity to your PC.

Breaks the 32 MB DOS Barrier. Because
the DiskDoubler doubles the amount of
data your disk drive stores, it effectively
increases the 32 MB DOS barrier to 64
MB without any special software.

Simple Installation. Once the simple,
fast installation is complete, the Disk-
Doubler operates in the background
and is campletely user transparent. The
dd2000 works with yours existing hard
disk controller.

No Formatting Required as is necessary
with RLL controllers. DiskDoubler will
even double the capacity of a drive
already using RLL technology.

Low Power Consumption. The 1/2 watt
DiskDoubler eliminates the need for
upgrading your power supply, as would
be needed if an additional disk drive
were added pulling 15 to 30 watts.

Long Life Performance. With a long
three-year limited warranty, DiskDou-
bler is a simple, inexpensive and reliable
way to double your disk storage.
Satisfaction Guaranteed. Datran backs
the DiskDoubler with s 30-day no ques-
tions asked money back guarantee.

" FOR THE DEALER NEAREST YOU OR
»%-TO ORDER DIRECT BY PHONE:

<= 1-800-332-0456
b4 DATRAN

Leadership in Data Compression Technology

Datran Comporation/2505 Foothill Bivd./La Crescenta/CA 91214/Phone (818) 248-8780/FAX (818) 248-8788/Telex 4932115/ TurboCom (818) 248-8789

IBM PC, AT AND DBASE Il, Il AND I PLUS ARE THE TRADEMARKS OF THE RESPECTIVE OWNERS.
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The most affordable way

to build a skyscraper.

MultiSvne Plus
For superior business
graphics, desktop

publishing and CAD.




Or construct a bridge. Or design a circuit. Or even create a pie

chart. With the MultiSync® Plus, high resolution graphics are well

within reach. When used with the graphics board that was

designed for it—the MVA 1024 from NEC—it may well be the ulti-

mate value for all your CAD and business graphics applications.

MultiSync Plus has a 15" diagonal flattened CRT and a

tilt-swivel base to make you more comfortable. It works with

boards for a variety of systems, from PC/XT/AT/386 (or 100%

compatibles) to MAC II and PS/2. It automatically adjusts its

scanning frequency from EGA to VGA, and on up to even higher

standards with our MVA 1024 in AT/386 based systems.

Whether your plans are as big as a skyscraper or as small as a

memory chip, MultiSyne Plus makes the world of high resolution

graphics more accessible. For literature or a dealer call

1-800-447-4700. For technical details call NEC Home Electronics

(USA) Inc. 1-800-826-2255.

Computers an d Communications NEC
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forecast the next three days’ weather and
even draw a local weather map. I was go-
ing to rely on the local weather radio and
the cable TV weather channel for the
data, but when they said for three
straight days that the high was 9°F (in
summer), I knew I needed my own
source for this data. I remembered your
old article and decided that it should pro-
vide some guidance for putting together
a computer-controlled system to take
readings every hour or so.

I’'m not a programmer, but I figure
that with trial and error I can make a pro-
gram that will do what I want. The actual
instruments and the interface to the com-
puter is a bigger problem. Can you give
me any clues on this? Also, is there a bet-
ter or cheaper way for measuring wind
speed and direction?

Donald P. Bolton
Richland, WA

The “printer pictures” you mention
are reminiscent of pictures I used to
create when I was in school (before per-
sonal computers). The technique used in-
volved creating the drawing (on graph
paper), determining the shading or gray
scale, and assigning characters to repre-
sent the shading or gray-scale levels.

The character assignments followed
the concept of using the density of a char-
acter that is essentially centered in the
character space. You can easily see thata
+ symbol has a lesser density than a # or
a @. It would then be a simple matter to
code in the lines of character (even using
backspacing to increase density). I
haven’t experimented in this area in quite
some time, but since you can create the
rules necessary to code the character
lines, you should be able to create a pro-
gram to automate the process. This
should be fairly easy, given that paint
and video capture programs are avail-
able to get the image into the computer. 1
don't know of a commercial program,
however, that creates these pictures.

As to your question about the Intel Hex
Jormat for files, this format differs from
the normal Hex file in that the data is
transmitted in record blocks, with neces-
sary control and checksum codes. There
are two types of records. The data record
is formatted as

:BCAAAAOOHH<data>. ...
CC<er><1f>

where : is the start character, BC is the
byte count of the record data (inclusive of
control info), AAAA is the starting address
of this record, 00 indicates that this is a
data record, and CC is the two's comple-
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ment checksum of the binary summation
of all the previous bytes.
The end-of-file record is formatted as

:BCAAAAQLCC

where : is the start character, BC is the
byte count of the record’s data, AAAA is
the starting address of this record, 01 in-
dicates that this is an end-of-file record,
and CC is the two s complement checksum
of the binary summation of all the previ-
ous bytes.

As you can see, it would be a simple
process either to append or delete the
control information. A short BASIC pro-
gram would do the trick.

Regarding your third question, the
methods for data collection of weather in-
Jormation have improved dramatically in
recent years. Several devices are avail-
able to aid construction of these tools.
Among them are the following:

o Temperature measurement: National
Semiconductor’s LM135-series precision
temperature transducers

® Barometric pressure: National Semi-
conductor’s LX05xxA series Monolithic
Pressure transducers

® Wind directions: Hall-effect sensors
and magnets

You'll need to use the transducers in an
analog environment, then convert the sig-
nals to digital information with an A/D
circuit (National’s ADCO0802 is a fairly
easy device to use). You can use the Hall-
effect sensors digitally for count or direc-
tion. National Semiconductor can pro-
vide information on these and other
devices in its linear and digital families
(including sample application data).
Contact National Semiconductor Corp.,
2900 Semiconductor Dr., Santa Clara,
CA 95051.

You might consider buying a new in-
strument system that Heath is marketing.
The Digital Weather Master is portable
and has the ability to monitor tempera-
ture, barometric pressure, wind speed
and direction, and rainfall. It also has
some “‘history” functions built in. Per-
haps you could investigate adapting this
type of unit to your needs (it might be eas-
ier to start with a functional and calibrat-
ed unit, then create the interface).

Concerning weather forecasting pro-
grams: I have investigated some pro-
grams (in fact, one of my associates went
to great lengths to determine the reliabil-
ity of one package). Unfortunately, most
of them use NOAA-derived formulas that
are so generic in nature that their reli-
ability is highest in the midwest area of

the country. Extreme northern, southern,
and coastal users will find that they need
to fine-tune the algorithms to their native
area. Consequently, it's always best for a
new user to determine if the program can
be modified (source code is provided) or
allows for some form of area-dependent
offsets.—Steve

Have ROM Will Travel
Dear Steve,

I have received conflicting informa-
tion as to the possibility of removing the
ROM BIOS chip from a Western Digital
hard disk controller card and inserting it
into an empty ROM socket on a PC XT-
clone motherboard. Removing the W3
jumper on the controller card would then
tell the board that it should look to the
motherboard for its BIOS. The purpose
of these modifications is to remap the
memory address of the hard disk BIOS
from its normal C800 address in memory
segment C into a location in memory seg-
ment F, along with the regular system
BIOS. If the hard disk BIOS were in seg-
ment F, I could set up 128K bytes of my
HiCard board (similar to the Max-It
board advertised in BYTE) memory in
segments C and D and put my 64K-byte
Lotus/Intel/Microsoft Expanded Mem-
ory Specification (LIM/EMS) window
in segment E.

This chip-transfer scheme was sug-
gested to me by someone in technical
support at RYBS Electronics (which sup-
plies the HiCard board); he claimed to
have done this himself. However, some-
one at Western Digital technical support
said that he had never heard of this and
did not believe it could be done.

My computer is an XT clone assem-
bled from parts primarily from JDR
Microdevices. The turbo motherboard
has seven sockets for 64K-byte ROMs.
Only one of these sockets is currently
used by the ROM BIOS chip. Can the
suggested modification be done? I espe-
cially have a problem figuring out how
two 64K-byte ROMs on the motherboard
map into the 64K-byte space of segment
F. If this modification is possible, would
I have any problems with application or
utility programs such as Norton Util-
ities, Fastback, or Coretest?

Franklin Chase
Boston, MA

Maybe I don't quite understand what
you 're trying to do, but it seems to me that
if you're using EMS 3.2 or EMS 4.0 with
the small frame option, you only need
64K bytes of space somewhere in the first
megabyte of memory in which to put the

continued
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I was impressed.

It wins the cost-
effective award.”

John Dvorak. pC Magazine

We appreciated those kind words. They helped
make MONEYCOUNTS* 4.0 one of today's most popu-
lar accounting/money management programs
for home and business. But we couldn't leave well
enough alone. So we're introducing new

MONEYCOUNTS 5.0

..an unbelievable buy
at just $29!

MONEYCOUNTS® 5.0 balances your checkbook...
prepares your budget... manages your cash,
checking, savings, credit cards... prints 5 types of
financial statements including net worth...3 types of
inquiry reports... general ledger, accountant’s trial
balance, and graphics. lts fast financial data base
handles up to 999 accounts and 100,000 transac-
tions a year.

MONEYCOUNTS®5.0 is a CPA-designed money man-
agement/accounting system you can use for home or
business. It's easy to use, requires no accounting
knowledge, is menu-driven with on-line help, has a
fast financial calculator, works with monochrome or
color monitors, comes with a printed manual and is
not copy protected.

SAME DAY SHIPPING. Order today and own
MONEYCOUNTS®5.0 for only $29! Add $5 shipping/
handling (outside North America, add $10). lowa
residents please add 4% sales tax.

K
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e —)
[ —()]

375 Collins Road NE
Cedar Rapids, |IA 52402

Circle 202 on Reader Service Card

MONEYCOUNTS'5.0
now also...

o analyzes financing options,

CARD # - — __EXP.DATE __
No. of Product ] Price Total
Copies Each
MONEYCOUNTS 5.0 (Needs IBMor | $29.00
compatible computer, at least 256k
memory, DOS 2.0 or more, two disk
drives or hard disk)
Shipping & Handling | $ 500($ 5.00
L_ TOTAL AMOUNT $ _]

value.

m Badgett, PC Clones

prints any type of pin-feed
check and updates your
records automatically
estimates your 1988
income tax

savings programs...computes
interest rates, loan payments...prints

amortization schedules

manages mail lists—zip and alpha sorts—and
prints labels and index cards

provides password protection, fiscal year support,
and pop-up notepad.

VISA, MASTERCARD & COD ORDERS CALL

1-800-223-6925

(In Canada, call 319/395-7300)

VERSION 5.0
Dept. B $29 + $5 shipping
375 Collins Road NE

Cedar Rapids, 1A 52402

STATE/ZIP PHONE

CHECK' ) MONEYORDER o VISA J MASTERCARD J
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Want even more power, speed, and creativity out
of your QuickBASIC programs? Here's THE
MICROSOFT® QUICKBASIC PROGRAM-
MER’S TOOLBOX—an essential library of more
than 250 subprograms, functions, and utilities
designed to supercharge your QuickBASIC
programs. The subprograms and functions created
by author John Clark Craig address: ANSL.SYS
screen control @ mouse support ® pop-up windows
= graphics ® string manipulations = bit manipula-
tion ® editing routines ® engineering, mathema-
tical, and statistical functions = game program-
ming ® interlanguage calling » and more. Each is
practical and inventive, not gimmicky. And each
takes maximum advantage of QuickBASIC’s
capabilities. If you're new to QuickBASIC or a
QuickBASIC pro, you’re guaranteed to turn to
this superb collection again and again. $22.95

Microsoft Press

Hardcore Computer Books

Available wherever books and software are sold.
Or call in your credit card order. 800-638-3030 (In MD 824-7300). Refer to ad BM78.
Book Code 86-96403.
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page frame. The expanded memory does
not go into this space.

Moving the hard disk BIOS might
work, but I think you might then have to
boot with a floppy disk. The BIOS is pro-
grammed to scan for ROM programs in
the memory range from C800:0000 to
F400:0000, so if you address it at F800:,
the hard disk routines won’t be found
during system start-up. Ifit turns out that
the 800 part of the segment address isn't
sacred, you might be able to locate it at
F000: and boot without trouble. If the
ROM is relocated to F800:, you may be
able to boot from a floppy disk and reset
the interrupt vector to point to F800 and
operate the hard disk, but I don’t know
Jor sure.

The empty ROM sockets on the mother-
board are for ROM BASIC (cassette
BASIC), and inserting the hard disk BIOS
into that area shouldn't interfere with the
normal BIOS, which is only 8K bytes (the
chip is 8K bytes by 8 bits).

Would this cause any problems with
utility programs that do special things
with the hard disk? Probably. I haven't
done this, and it is impossible to predict
how various programs will react to a
change of this type. If you really want to
do this, I think you should call RYBS
Electronics again and see if you can get
the full scoop. Maybe someone there can
tell you exactly how to set it up.—Steve

Fishing for I1IGS Info
Dear Steve,

I'm looking for information on the
Apple IIGS. It’s pretty hard finding any-
thing. Can you help?

Todd Daugherty
Chicago, IL

Your shortage of information on the
IIGS isn’t unusual or unexpected, al-
though the people at Apple Computer
aren’t as open with information as they
used to be 10 years ago.

The best source I'm aware of for infor-
mation is the A.P.D.A. (Apple Program-
mers’ and Developers’ Association),
which has membership dues of $20 per
year and can supply development soft-
ware, as well as hard-to-find manuals
and such, all at reasonable cost. You can
contact A.P.D.A. at 290 Southwest 43rd
St., Renton, WA 98055.

Another good source of Apple informa-
tion is Don Lancaster. See his columns in
Computer Shopper magazine and Radio
Electronics magazine for specifics on his
hotline and mailing address. His hotline
number is (602) 428-4703 (business
hours, weekdays, Mountain Standard
time).—Steve B
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power, ease of
use, speed, and
flexibility, you
would be hard-
pressed to find
a more capable
product, es-
pecially if you need advanced fea-
tures. It works just as well with a
half-dozen spreadsheets simulta-
neously as it does with one. 99
—InfoWorld
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have come a long way,
and Smart has. ..the
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security, intuitive ease
of use, a powerful programming
language, and consistently good
performance. ..Smart can fill the -
bill for a total, integrated software
system. 99
—PC Magazine
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hether you’re just getting
started as a lone compu-
ter user, or you're the

Manager of Information Systems
supporting thousands of PC users,
discover easy-to-use applications
your office won't outgrow. Single
user and Multi-user software for
DOS, LANs, UNIX or XENIX
systems: Word Processing, Spread-
sheet & Graphics, Database Man-
agement and Communications. For
additional information, including
a Free Smart Demo, simply return
the reply card or call toil-free

(800) 331-1763. In Kansas or Alaska
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$299 For 3-D CAD

you cant be
by spendin
thousands more.

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
proof positive that you don’t have to spend a fortune
for quality.

DesignCAD 3-D allows you to develop and advance
any design in 3 dimensional space, while providing you
with features such as shading, hidden line removal,
printer and plotter support. DesignCAD 3-D’s extensive
file transfer utilities allow you to: transfer documents
to and from IGES, DXF HPGL, transfer to GEM and
Post Script and to read ASCII text files and X, Y, Z
coordinate files. It allows up to 4 simultaneous views
(any angle or perspective) on the screen. Complex
extrusions, extensive 3-D text capabilities, auto
dimensioning and a host of other
features are all included with
DesignCAD 3-D, all at no extra
charge.
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PC Resource Magazine
has listed DesignCAD 3-D
as one of the six
new computer products
worth watching in 1988.

)\"

The compatibility that

DESIGNCA D 3-D DesignCAD 3-D offers you means

that it can be used with almost any
PC compatible system. It supports
more than 200 dot matrix printers, more than 80 plotters
and most digitizers and graphic adapters. DesignCAD
3-D can read drawings from most other CAD systems.

The best reason to buy DesignCAD 3-D is not the low
price, the performance or the compatibility. The best
reason is the amazing ease of use. DesignCAD 3-D’s
powerful commands mean that you can produce
professional 3-D drawings in less time than you thought
possible. In fact, we think you'll agree that DesignCAD
3-D is easier to learn and easier to use than any 3-D
CAD system for IBM PC, at any price!

See your local computer dealer for DesignCAD 3-D, or contact:
o0 -
oo o
oo Am erican
Small Business Computers, Inc.

327 S. Mill St., Pryor, OK 74361
(918) 825-4844 FAX 918-825-6359
Telex 9102400302
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BOOK REVIEWS

The First Electronic
Computer: The
Atanasoff Story

by Alice R. Burks
and Arthur W. Burks

University of Michigan Press,
Ann Arbor, MI: 1988,
387 pages, $30

Reviewed by G. Michael Vose

istory books tell us that

the ENIAC machine was
the first true electronic com-
puter. Its principal inventors,
John W. Mauchly and J. Pres-
per Eckert, rightfully occupy
a niche as pioneers in the an-
nals of computing. But a suc-
cessful 1973 court challenge
to the ENIAC’s patents
showed that Mauchly devel-
oped much of the ENIAC’s
theory from information ob-
tained from another man:
John V. Atanasoff.

The trial in 1973 set the
record straight about Atana-
soff’s contributions to digital
computing theory. But the
passage of time has obscured
Atanasoff’s seminal ideas.
Mauchly and Eckert’s work
stays memorialized in dozens
of history texts, while the pio-
neering efforts of Atanasoff
are mostly forgotten.

Like the early work of the
brilliant English mathemati-
cian Alan Turing, John Atana-
soff’s innovations were swal-
lowed up by the turmoil of a
world war. Unlike Turing,
though, Atanasoff never re-
turned to research in comput-
ing after his wartime stintas a
researcher for the United
States Naval Ordnance Lab-
oratory in Washington, DC.
Both Turing’s and Atana-
soff’s contributions to the sci-
ence of computing needed a
chronicler to secure them their
rightful place in history.

Turing’s story became a
major biography in 1984 (Alan

Turing: The Enigma by An-
drew Hodges). Atanasoff’s
story unfoldsin The First Elec-
tronic Computer: The Atana-
soff Story, written by a mem-
ber of the ENIAC design
team, Arthur Burks, and his
wife Alice, a longtime techni-

cal writer. Their book sets the
record straight about Atana-
soff’s contribution to comput-
ing theory.

The ABC Computer
Atanasoff did not set out to in-
vent a general-purpose com-

ALSO REVIEWED

Volumes I and Il

UNIX System Readings and Applications,

Programming Windows: The Microsoft Guide to
Programming for the MS-DOS Presentation Manager

Software Engineering: A Beginner's Guide

Expert Systems for Experts

Artificial Intelligence Programming with Turbo Prolog

ILLUSTRATION: MICK WIGGENS © 1988

ANS

puter. His original purpose
was to automate the calcula-
tion of problems in physics, a
subject he taught and re-
searched at Iowa State Col-
lege. Specifically, he sought
to mechanize the solving of
large sets of simultaneous lin-
ear equations. To build such a
device, he first had to develop
a method for solving these al-
gebraic equations that would
lend itself to mechanization.
He decided that he needed to
solve sets of upto 29 equations
with 29 unknowns at an accu-
racy of 15 decimal places.

Then, the task became one
of putting together the pieces
that would allow the execution
of the algorithm. Atanasoff
modified the standard Gauss-
ian algorithm for solving si-
multaneous linear equations.
His modified Elimination Al-
gorithm required only addi-
tion and subtraction opera-
tions, avoiding the more
complex multiplications and
subtractions used in standard
Gaussian calculation.

This simplified algorithm
lent itself nicely to a digital
calculation mode like that
found in desk calculators used
widely in the late 1930s. The
Burkses’ description of Atan-
asoff’s algorithm makes it
easy to understand how it led
naturally to many of the deci-
sions that resulted in Atana-
soff’s computer.

Atanasoff’s assistant dur-
ing the creation of the machine
was Clifford Berry, a graduate
student. When the patent is-
sued in 1964 to Mauchly and
Eckert came under challenge
in the 1970s, Atanasoff began
referring to his early computer
as the ABC, for Atanasoff-
Berry Computer.

Once Atanasoff created his
elimination algorithm, he and
Berry proceeded to build a
specialized computing device
to execute his algorithm. One

continued
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of the research team’s pri-
mary constraints was money.
They had only a little more
than $5000 to work with at a
time when electronic compo-
nents were scarce and expen-
sive. Since capacitors, resis-
tors, and wire were cheaper
than vacuum tubes, Atanasoff
invented a memory system
using capacitors mounted on a
drum; that mechanism fur-
ther led to the invention of an
electronic switching add-
subtract circuit.

Along the way, Atanasoff
developed several other im-
portant ideas: a way to regen-
erate or refresh the charge to
the memory capacitors; calcu-
lating in binary rather than
decimal; and performing
arithmetic with logic func-
tions instead of counting.

The Burkses describe the
development of these ideas in
the context of Atanasoff’s at-
tempt to build a machine to ex-
ecute his algorithm. This mo-
tivation is contrasted with the
early work of Mauchly, who
was building machines to per-
form meteorological calcula-
tions. Mauchly’s machine,
called a harmonic analyzer,
was an analog device. The
kind of problem to be auto-
mated dictated the kind of ma-
chine needed.

Today, we live in an era of
1-megabit dynamic RAM
memory chips in computers
with circuitry to refresh mem-
ory on a regular basis. But in
1939, refreshing an electrical
charge to a capacitor was a
breakthrough idea. John
Atanasoff intended to apply
for a patent on this and the
other ideas that went into the
ABC machine. But wartime
duty called, and that adminis-
trative task fell through the
cracks.

Bones of Contention

The Burkses’ book not only
recounts the early work of
Atanasoff, Mauchly, and Eck-
ertand describes the machines
they built but examines these
efforts in the context of the
1973 trial of Honeywell v.
Sperry Rand. In this trial,
Honeywell challenged the pat-

ent granted in 1964 to Mauch-
ly and Eckertand Sperry Rand
for the ENIAC in hopes of
avoiding the high royalties be-
ing charged by Sperry Rand.

The court case provides a
dramatic backdrop for the
Burkses’ narrative. The au-
thors pored over the trial tran-
scripts and examined every
document submitted as evi-
dence. They quote the trial
transcript on many occasions
to reveal how the Honeywell
attorneys extracted from
Mauchly testimony revealing
that much of his ENIAC
knowledge had come from let-
ters exchanged with Atanasoff
and froma 1941 visittoIowato
see the ABC machine.

Mauchly did not intention-
ally steal Atanasoff’s ideas. In
the manner of many scientists,
he attempted to make himself
aware of all the research on a
given subjectand to synthesize
his own inventions given the
current state of the art. Bor-
rowing and using ideas devel-
oped elsewhere is not uncom-
mon. Later, the absence of
patent applications from Atan-
asoff no doubt made Mauchly
and his employers think that
the ideas they wanted to patent
were available for claim. The
social turmoil of an ongoing
war only served to add to the
confusion.

But the trial finally estab-
lished who invented what. The
authors’ use of the trial as ade-
vice to frame the historical
narrative makes an otherwise
dry read much more exciting.

An Axto Grind

Itseems atruismto say thatthe
peoplebest qualified torecord
events are those who were in-
volved—unless, of course,
they lack objectivity. Co-
author Arthur Burkshelped to
build the ENIAC and well
knew the other people in-
volved with it. Only someone
so intimately involved could
care enough to want to make
sure that the historical record
was accurate.

But Burks’s intimate in-
volvement in the events raises
some questions. While he

continued
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worked with Mauchly and
Eckert to build the ENIAC, he
had no qualms about encour-
aging his later employer,
Honeywell, to challenge his
old comrade’s patent claims.
Setting the historical record
straight is an admirable ideal,
so long as that is the only moti-
vation. The fact that there was
a strong economic motivation
taints ever so slightly Burks’s
role in telling the story.

Maybe Burks’s 1988 book
is intended to leave the world
with the impression that his
motives in 1973 were pure.
Whatever the motivation, the
resulting volume is another
fascinating glimpse of the gen-
esis of one of this century’s
major scientific accomplish-
ments.

BRIEFLY NOTED

UNIX System Readings and
Applications, Volumes I and
I1 by AT&T Bell Laboratories,
Prentice-Hall, Englewood
Cliffs, NJ: 1987, 416 pages
(Volume 1), 336 pages (Volume
1), $19 each. From Aho to
Weinberger, these volumes
are the who’s who of Unix
research.

Unix originated at Bell
Laboratories, and these
books, originally published as
Bell System Technical Jour-
nalsin 1978 and 1984, contain
about 20 insightful research
papers each. Nearly everyone
associated with the initial de-
sign and development of the
Unix operating system con-
tributes.

Volume I covers the early to
mid-1970s, a time when Unix
was already firmly en-
trenched in government and
university installations. The
papers discuss topics that are
now commercial realities:
“Unix on a Microprocessor,”
“The C Programming Lan-
guage,” and ‘“Document
Preparation.”

Volume II introduces re-
search from the late 1970s and
early 1980s that relies heavily
on ideas presented in Volume
I. The original paper on
C+ +, an extension to the C
programming language that is

rapidly gaining favor, is here,
as are papers describing the
historical development of
Unix: “The Evolution of the
Unix Time-Sharing System”;
“The Evolution of C—Past
and Future”; and “The Evolu-
tion of Unix System Per-
formance.”

There’s little here for the
programmer thatisn’t covered
well in recent books, but for
someone interested in the de-
sign philosophies and original
applications of Unix, there’s
no better resource.

Most of the papers require a
general knowledge of com-
puter operating systems and
hardware to be fully appreci-
ated; however, the writing
style is so uniformly accessi-
ble that anyone with even a
cursory interestin Unix and its
origins and design will find
addictive reading in each vol-
ume.—Jason Levitt

Programming Windows:
The Microsoft Guide to Pro-
gramming for the MS-DOS
Presentation Manager by
Charles Petzold, Microsoft
Press, Redmond, WA: 1988,
852 pages, $24.95. Three
years after Microsoft intro-
duced Windows, Charles Pet-
zold has produced the official
guide to Windows program-
ming. Written for Windows
developers, prospective Win-
dows developers, or the just
plain curious, this book offers
asolid foundation in Windows
program development. Cover-
ing a wide topic with very few
omissions, Programming
Windows teaches the whys as
well as the hows of program-
ming for Windows.

The book’s major strength
is its examples. The author as-
sumes that you are fluent in
the lingua franca of Win-
dows—the C language—so be
prepared for all examples tobe
written in C. Petzold starts
with simple examples and
adds detail until functional
programs have been created.

Unless you have a good
foundation in the basics of
window procedures, painting,
event loops, and other con-

continued
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KADAK'’s
engineers bring
years of practical reai-time

experience to this mature

MULTI-TASKING SYSTEM

(version 2.0)
for the IBM® PC, PC/XT and PC/AT

@ No royalties B Intertask message
® IBM PC DOS® support passing

® C language support 8 Dynamic operations
® Preemptive scheduler - task create/delete
® Time slicing available - task priorities

8 Source code of the - memory allocation

C interface and device
drivers is included

B Event Manager
® Semaphore Manager

AMX86' operates on any 8086/88, 80186/88, 80286 system.

sssus  KADAK Products Ltd.

Manual only $75 US 206-1847 W. Broadwa

L y
AMX86 system  §2195 US vancouver, B.C.. Canada
{(shipping/handhing extra)

Demo package

VeJ1Y5
Ak wiconone: (604) 734-2796
. Also avarlable for 8080, Z80. 68000 1’ Telex: 04-55670 ‘

T

1 Computerfone ™ X
«*e e ses BB

TouchTone In/Voice In/Text In" _
o'\ce o“‘ g e ey

Excellence ————

in-Woice Quality

* Text-to-Speech

« Digitized Speech

« Synthesized Speech
* Auto Answer/Auto Dial
* Host Independent

-

| Call to hear our demo:

e~ 1-904-476-5742

7’ \

| < 1986 Suncoast Systems, Inc

24 Hrs./7 Days/WKk.
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cepts, understanding Win-
dows is impossible. Fortu-
nately, the book’s develop-
ment of these topics is ex-
cellent. Once the basics are
presented, the pace and level
of treatment accelerates into
high gear.

Windows provides a rich
graphical environment, and
Programming Windows con-
tains many fine examples for
graphics programming. Mas-
tering the many service rou-
tines provided by Windows is
just as important, and these
topics are presented carefully
and thoroughly.

Aswitnesstotherichness of
Windows, 852 pages still
doesn’t provide space to cover
several important advanced
topics, like dynamic data ex-
change and rich text format.

Programming Windows is
filled with details and inside
information that make it
worthwhile reading. The lay-
out integrates charts, tables,
and source code in a way that
does not interrupt the flow of
the text. Broad in scope and
omitting little, this book is a
must for anyone who is serious
about Windows.

—Philip Taylor

Software Engineering: A
Beginner’s Guide by Roger S.
Pressman, McGraw-Hill, New
York: 1988, 294 pages,
$49.95. This book is a sweep-
ing but measured overview of
modern software design prin-
ciples for students and entry-
level professionals. Roger S.
Pressman uses the requisite
buzzwords: *‘prototyping,”’
“data design/flow,” “trans-
form/transaction mapping,”
‘“abstraction,” ‘““program de-
scription language,’ and
“white-box testing,” and he
provides supporting technical
details and brief examples.
The author never loses sight
of the real applications his
theory will be put to, ending
each chapter with a section
entitled “What This Means to
You.” The text flows relent-
lessly but easily from analyz-
ing the problem to designing
the solution, coding the pro-
gram, and testing and making

changes. The book’s note-
worthy conclusion is an ex-
haustive software engineering
checklist and comprehensive
example.

—Darrow Kirkpatrick

Expert Systems for Experts
by Kamran Parsaye and Mark
Chignell, John Wiley & Sons,
New York: 1988, 462 pages,
$29.95. The role played by do-
main experts in the develop-
ment of expert systems has
expanded as the tools for
building such systems have be-
come higher-level and easier
touse. Parsaye and Chignell’s
book is aimed at domain ex-
perts who mightbe thinking of
implementing an expert sys-
tem (with or without the help
of a knowledge engineer), yet
who are unfamiliar with arti-
ficial intelligence (AI) terms
and concepts.

The authors provide a good,
solid discussion of a broad
range of technologies and
methodologies currently in
use in the development of ex-
pert systems. Chapters are
devoted to logic and logic pro-
gramming, knowledge and
knowledge representation, un-
certainty, the inference pro-
cess, building expert systems,
and knowledge acquisition
and validation. The discus-
sions are uniformly good and
sufficiently detailed. The
chapter on uncertainty, for
example, covers traditional
probability theory, fuzzy
logic, certainty theory, exact
and semiexact inference, and
quantification of uncertain
knowledge. I found the chap-
ter on knowledge acquisition
and validation to be valuable.

Detailed as the discussion
may be, it is nevertheless fair-
ly high level: There is no con-
sideration of hardware, nor of
specific expert-system build-
ing tools (despite an offer to
refund the book’s price upon
purchase of one of several
products from Intelligence-
Ware, of which Parsaye is
chairman). Although this
book would be a valuable re-
source for anyone developing
an expert system on his or her

continued



Ecosoft Announces

cosoft developed the original version of Microstat in 1978
and it has grown to become the most widely-used statistics
package ever written for a personal computer. Microstat-II has .
been redesigned from the ground up to reflect almost 10 years .
of user feedback. The result of this synergism is a statistics
package that is easy to use, fast, accurate.

Microstat-II has everything for your statistical needs:

¢ Descriptive statistics: mean, sample-population stardard .
deviation and variance, moments about the mean, sums, min-
max, kurtosis, skewness coefficient of variation, standard

error, sums of squares, deviation sums of squares .
« Probability Distributions: Binomial, Hypergeometric,
Poisson, Normal, Exponential, F, Student t, Chi-square 5

* Frequency Distributions: value or range, cumulative, percents
with bar graph
¢ Scatterplots: With overlapping points

Hypothesis testing: mean or proportion, large and small
sample

ANOVA: Oneway, Twoway, Twoway with replication
Nonparametrics: Wald-Wolfowitz, Cox-Stuart, Kruskal-Wallis,
Wilcoxon Rank Sum, Friedman Twoway ANOVA,
Kolmogorov-Smirnov (one-two sample), Kendall’s Coefficient
of Concordance, Spearmans-Rank Correlation, Signs Test,
Normal Scores, Mann-Whitney U

Correlation Analysis: matrix and cross products table
Regression Analysis: Multiple and Stepwise, forward and
backward

Time Series: moving average, centered moving average,
deseasonalization, exponential smoothing

Permutations, Combinations, Factorials, Contingency Tables
and Chi-square

Exclusive Features
We have also added features that make

— SAMPLE OUTPUT Microstat-II the easiest, most flexible
statistics package you’ve ever used:
Regression Analysis .
LONGLEY.MII: Lohgley test data from JASA vol.62, pp. 819-41. ¢ Up to 8 times faster than older
versions of Microstat without any loss
Forwards Regression g 3
Proportion: o' o Tolerance: 0 F enter: 0 in accuracy—up to twice as fast as the
ERESHOVEE e competition
Step: 6 Dependent Variable: Total Degrees of Freedom: 9 * 8087 support
Ind Var Coefficient Std Error Beta Coeff F Statistic Probability * Online help with a single keystroke
Index 15.06187227 84.91492577  .046282023 .03146  .863140833 and moveable help screens
GNP -.035819179  .033491008 -1.013746349 1.14387  .312681061 * No complex command language to
Unemploy -2.020229804  .488399682 -.537542578 17.11003  .002535092
Military -1.033226867 .214274163 -.204740692 23.25154  .000944367 learn
Popltion -.051104106 .226073200 -.101221114 .05110  .826211796 .
Year 1829.151465 455.4784991 2.479664383 16.12737  .003036803 * Interagtwe or batch modes of
r'z:  .995479005 operation
Intercept: -3482258.635 ri  .997736942 * Import-export data files
F-Statistic: 330.2853392 r (d.f.): .996603485 :
standard Error: 304.8540736 Proportion Reduced: .000015805 ¢ Keyboard or mouse input
std Error (d.f.): 373.3684631 Cumulative Reduced: .995479005 . Scrollable output—review results
oS Analysis of Variance =—-=--------emcecececcooaooo without rerunning the test
N ) Sulilaof Squares D.F. Mean Squares F Ratio Probability ¢ Configurable—change colors, file
egression 4172401.9 6 30695400.32 330.2853392 4.9840e-10
Residual 836424.0555 9 92936.00617 € types, even set the mouse speed
weLEt B e * Variables may have missing data,
------------------ Residuals  Durbin-Watson: 2.559487689 =-=-===-=c-=c-n-- aliased values, and unequal sizes
Case Observed Expected Residual -28 -1s 0 +1s +2s * New data administration: full screen
A A R 0 ee YTy . . editor for the utlimate in ease of data
2 61122.00 61216.01 -94.01 .o i
3 60171.00 60124.71 46.29 5 * . entry.’ pew transforms‘(WIth
: §1187.00 61597.11 -410.11 . . I conditionals) for creating new
1.00 62911.29 309.7 . * . P
6 63639.00 63888.31 e M variables from existing data, range
7 64989.00 65153.05 -164.05 Lo+ i i
“ e eia0 ST e o : checking, and ’extemal file processing
9 66019.00 66004.70 14.30 . * » Expanded user’s manual
o gite  amne ey 0] 0
.00 .27 -17.27 . *
12 66513.00 66552.06 -39.06 5 * $395.00.
ij 68655.00 68810.55 -155.55 .o+
4 69564.00 69649.67 -85.67 .o
15 69331.00 68989.07 341.93 : * Ecosoft, Inc.
16 70551.00 70757.76 -206.76 . 6413 N. College Ave.
Indianapolis, IN 46220
orders: 1-800-952-0472

info: 1-(317) 255-6476
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EIA-530 TO
RS-232
CONVERTER

Supports 10 Category 1 & 3 Category || circuits

Full E1A - 530 compliance

DTE & DCE models 1-800-835-3298
Meets Mil-Std-188-114 Type 2 (516)423.3232
Up to 1 MBS data rate TWX510-226-0449

Doubles as RS-422 converter
AR —
wcleBs

TECHNOLOGY. INC.

270 E. Pulaski Road Greenlawn, NY 11740 A Public Company

—IBM PC® COMPATIBLE—
SINGLE BOARD COMPUTER

From
. QuarkiPC+ 3325
x 6 y quanrifyon.e

o Low Power — Less tha 3 Watts
¢ Optional on-board Video LCD Driver

e ldeal for any PC compatible OEM
product which is not a personal computer

Includes: 1. Powertui V40® CPU (Faster than a PC)
2. Math Co-Processor Socket 3. 5 Volt Only Operation
(3 wotts) 4. Speaker Port 5, Keyboard Port 6. Parallel
Printer Port 7. PC Bus 8. PC Compaitible BIOS ROM

9. 1 Serial Port

On board Options Include: 1. 5 Mode Video
Controller Option (Monochrome, Hercules® Graphics,
CGA, High Res CGA, LCD Driver) 2. Floppy Disk
Conftroller (3.5"15.25", 360K/720K/1.2 MB) 3. SCSI Bus
Interface (Hard Disk etc) 4. Up to 768K RAM 5. Battery-
Backed-up Real-Time-Clock 6. 2 Additional RS232C

Serial Porls 1o order or enquire call us today.
Megatel Computer Corporation
16] 745-7244 FAX (416) 745-8792
174 Turbine Drive, Weston, Ontario M9L 252
US. Address: 1051 Clinton St Buffalo, NY. 14206
Distributors:
Germany: V&C Computers (06071) 25666
Italy and Southern Europe
NCS Computers (0331) 256-524 FAX (0331) 256-018
U.K.: Densitron (0959) 76331 FAX (0959) 71017
Australia: Asp Microcomputers (02) 500-0628
Quark s aregistered frademark of F&K Manutaciunng Company Herculesisa

reqistered frademark of Hercules Corporation V40s aregistered trademark of NEC
Corp IBMPC s aregistered fragemark ot IBM Corporahon

megatel

60 BYTE « SEPTEMBER 1988 Circle 166 on Reader Service Card

BOOK REVIEWS

own, it could not serve as the
only resource.

The authors present the ma-
terial logically, with good use
of accompanying figures and
summaries at the end of each
chapter. The appendixes ex-
pand on selected topics intro-
duced in the main text, includ-
ing search, general-purpose
reasoning, propositional
logic, and relational data-
bases. A 33-page bibliography
and index complete the end
material.

Expert Systems for Experts
has a broader audience than its
title implies. I recommend it
for students of Al and novice
knowledge engineers, and as a
valuable reference for more
advanced Al practitioners.

—Alex Lane

Artificial Intelligence Pro-
gramming with Turbo Pro-
log by Keith Weiskamp and
Terry Hengl, John Wiley &
Sons, New York: 1988, 262
pages, $22.95. Turbo Prolog
books with the term “artifi-
cial intelligence” on the cover
have gotten a bad reputation. A
number of them merely rehash
the user’s manual or provide
lengthy tutorials on funda-
mental Turbo Prolog con-
cepts, paying only lip service
to Al applications. Happily,
this book bucks that trend,
providing useful code and
ideas for the beginning-to-
intermediate Al or Turbo Pro-
log programmer.

Authors Weiskamp and
Hengl try to teach fundamen-
tal Al programming concepts
and to show how to write use-
ful programs in Turbo Prolog.
After providing the reader
with the obligatory opening
chapters on the fundamentals
of the language and its Turbo
implementation, they pro-
gress from general-purpose
toolbox code to specific Al
applications.

The chapter on building an
Al toolbox is deceptively easy
to overlook ina first reading if
you’re at all familiar with Pro-
log and looking only at the
code, or if you’re a beginner
looking only for Prolog pro-
grams to run. The chapter,

however, contains many inter-
esting ideas on how to write
portable Prolog predicates.

The discussion of inference
engines is ambitious, begin-
ning with a discussion of for-
mal reasoning and predicate
logic, continuing with a de-
scription of forward- and
backward-chaining control
strategies, and ending with the
development of a simple infer-
ence engine.

Despite a whirlwind intro-
duction, I found the discussion
of natural-language process-
ing quite meaty. Codeisdevel-
oped to implement recursive
transition network (RTN) and
augmented transition network
(ATN) natural-language
parsers. The final sections of
the book attempt to deal with
knowledge representation and
expert systems; however,
there just isn’t enough room to
give either subject sufficient
coverage.

Although the scope of the
book is too broad for its medi-
um size, the authors go about
their business in a clear fash-
ion with examples that stick in
your mind, such as a robot rid-
ing a bicycle downstairs to il-
lustrate commonsense reason-
ing. The code, whichis easy to
read, is available on disk for
$24.95. The book includes a
glossary and an index.

While advanced Al or Pro-
log practitioners will find this
book a bit light, others will
find it a good way to learn
more about Al and Turbo Pro-
log.—Alex Lane m

CONTRIBUTORS

G. Michael Voseis coeditor of
OS Report: News and Views on
0S/2 (P.O. Box 3160, Peter-
borough, NH 03458). Jason
Levittisa Unix consultantliv-
ing in Austin, Texas. Philip
Taylor is a Windows consul-
tantand freelance writer inthe
Washington, DC area. Dar-
row Kirkpatrick is a free-
lance writer and computer
consultant living in New
Paltz, New York. Alex Laneis
a knowledge engineer for
Technology Applications,
Inc., in Jacksonville, Florida.
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TESTED AND
APPROVED

NetWare Compatible |

TOTAL POWER PROTECTION E

Blackouts — Enables user to operate during complete loss of

B
power. o nl"“‘%'"‘l6oo

Brownouts — User is protected irom low AC voltage below 102

ey

volts.

¢ Overload Protection — Automatic shutdown in overload situation
to protect UPS from inverter burnout. Suggested Retail

e Overvoltage Protection — UPS runs on inverter (117 volts) 250 WATT 120 Volt $ 359.00
when AC voltage exceeds 132 volts.

e Surges/Spikes — Clamps transients above 200 volts with an 300 WATT 120 Volt $ 549.00
energy rating of 100 joules or less. 500 WATT 120 Volt $ 699.00

e EMI/RFI — Three stage filtering for clean AC power 600 WATT 120 Volt $ 899.00

g Synchrom}zed Sinewave ™ Eliminates voltage reversal to input of 1200 WATT 120 Volt $1499.00
your equipment.

¢ 1 Millisecond Transfer Time* — This ircludes detection and 1600 WATT 120 Volt $1999.00
transfer so your machine never notices loss of electrical power 230 Volt Units Also Available

Two Audible Alarm Levels — Notifies user of battery usage and
two (2) minute warning. A

LED Display — Informs user of operation mode, power utilized PARA SYSTEMS INC.
]

on AC, plus "On Battery " and battery power status.

Alarm Silencer — Enables user to silence alarm for quiet con- V

tinued operation during battery operation. 1455 LeMay Drive Telephone:
Optional Signal Port — Enables UPS to notify computer of loss Carrollton, Texas 75007 (214) 446-7363

of AC power to allow computer to backup or shut down.
1-800-238-7272

FAX: (214) 446-901 1 TELEX: 140275 OMEGA

=250 watt and 500 watt units offer 4 msec transter time, PWM wave form
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AVAILABILITY!

ALL FROM A
5\NQLE CALL 10

PROGRAMNMERY

PARDDGE L

CALL PROGRAMMERS PARADISE TODAY and discover our commitment to bringing you

the best software at the best prices. You'll also find software pros to help you select the product
that you need plus immediate shipment on our stock of 1000 products and a 30-day money back
guarantee. Paradise is ready and waiting for you.

386 SOFTWARE

386-to-the-Max 66
DESQview 115
FoxBase + /386 459
High C-386 839
Microport

System V/386 (complete) 759

Runtime System 209
MS Windows/386 130
NDP C or Fortran-386 529
PC-MOS 386 CALL
Pharlap 386/ASM/Link 409
SCO Xenix

System V 386 (complete) 1279

Operating System 589
VM/386 182
ASSEMBLERS/LINKERS
Advantage Disassembler 279
MS Macro Assembler 99
Cptasm 109
Plink86plus 279
Visible Computer 80286 90
BASIC
db/Lib 1”21
Finally! 90
Flash-Up 80
MS Basic Compiler 6.0 189
MS QuickBASIC 69
QBase 90
QuickPak 60
QuickPak Professional 105
QuickWindows w/Source 90
Screen Sculptor 96
Turbo Basic 69

Turbo Basic Toolboxes 69
C COMPLIERS/INTERPRETERS
C-lerp 232
Lattice C 272
M crosoft C 289
Quick C 69
Run/C Professional 159
Turbo C 69
C LIBRARIES/UTILITIES
C Asynch Manager 137
C Tools Plus/5.0 101
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C Utility Library
Essential Comm Library
Greenleaf Comm Library
Greenleaf Functions
Greenleaf TurboFunctions
PforCe
PC-Lint
Pre-C
Resident C w/Source
Timeslicer

w/Source
Turbo C Tools

COBOL
Micro Focus
COBOL2
COBOL/2 Toolset
Microsoft COBOL
Opt-Tech Sort
Realia COBOL
RM/COBOL-85
SCREENIO

RETURNS ARE A

BREEZE

125
125
169
155
109
215
101
159
169
279
899
L[]

733
733
452
105
794
999
382

DATABASE COMPILERS/

TOOLS

Clear 90
Clipper 399
DbFast 75
FOxBASE + 269
Hi-Screen XL 129
Integrated Development Lib. 135
Quicksilver 369
R&R 139
Say What! 45
Silvercomm Library 139

DEBUGGERS
Periscope |
Periscope Il
Periscope 11-X
Periscope (1110 MHZ
Pfix 86 Plus
T-Debug Plus V. 4.0
w/Source

DISK/DOS/UTILITIES
Advanced Norton Utilities
Command Plus V. 2.0
Disk Optimizer

Fastback Plus

Mace Utilities

Norton Commander
Norton Utilities

PC Tools Deluxe

Vfeature

Vfeature Deluxe

X-Tree Pro

EDITORS
Brief
w/dbrief
EDIX
Epsilon
KEDIT
MKS Vi
Multi-Edit
Norton Editor
PC/EDT +
Pl Editor
SPF/PC
Vedit Plus

FILE MANAGEMENT
Btrieve

Xtrieve

Report Option
Btrieve/N
Cbtree
c-tree

r-tree

d-tree
dBC (1
dBC I Plus
dB.Vista or dB_Query
Informix ESQUC

CALL
CALL
169
151
120
66
90

269
165
185
131

185
189
109
455
1M
318
29
CALL
172
599
CALL
539

Informix 4GL 899
Informix SQL 719
xQL 599
FORTRAN COMPILERS
Lahey FORTRAN 439
Lahey Personal FORTRAN 77 86
MS FORTRAN 289
RM/FORTRAN 479
GRAPHICS
Advantage Graphics (C) 229
EssemiaFGraphics 229
wiSource 509
GraphiC 322
GSS Graphic Dev. Toolkit 409
HALO 88 229
HALO ’88 (5 Microsoft Lang.) 399
MetaWINDOW 162
MetaWINDOW Plus 232

1000 BRAND NAME
PRODUCTS IN
STOCK

OBJECT-ORIENTED
PROGRAMMING
Actor 423
Advantage C + + 479
C-Talk 137
PforCe + + 215
Smalltalk/v 85
Communication Applic. Pack 45
EGA/VGA Color Ext. Pack 45
Goodies #1, 2 or 3 Applic. Packs 45
Smalltalk/v286 169
OPERATING SYSTEMS
Microport:

286 DOS Merge 129

System V/AT 469
Runtime Package 169
Software Dev. Package 209
Text Preparation Package 169
Unlimited License Kit 209

SCO:

Xenix System V (complete) 999
Development System 479
Operating System 479
Text Porcessing Package 149

Xenix for PS/2 50, 60, 80 CALL

Wendin Operating Sys. Toolkits 80

TROPICAL
TREATS

Greenleaf has added sev-
eral new products 1o its
outstanding line of devel-
o&ment tools including a
200 functions mathema-
tics library and a new
interactive screen genera-
tor/editor for Greenleaf
DataWindows. Call us to
order any of these or
other Greenleaf Software
Products.

Greenleaf Functions 155
Greenleaf Comm. Library 169
Greenleaf DataWindows 209
DataWindows for OS/2 279
TurboFunctions 109
Business Mathlib NEW 239
Superfunctions NEW 265
Makeform NEW 125




PARADISE 1-800-445-78%)

PASCAL COMPILERS

Microsoft Pascal 189
Professional Pascal 549
Turbo Pascal 69
Turbo Pascal Dev. Lib. 289

TURBO PASCAL ADD-ONS

Flash-Up 80

Flash-Up Toolbox 46
Mach 2 66
Screen Sculptor 9%
T-Debug Plus V. 4.0 39

w/Source 80
Turbo Asynch Plus 101
Turbo Halo 80
Turbo Magic 90
Turbo Power Tools Plus 101
Turbo Power Utilities 79
Turbo Professional 4.0 80
Turbo WINDOWY/Pascal 80

SCREENS/WINDOWS

C-Scape 282
Greenleaf DatawWindows 209
Panel! Plus 395
Panel/QC or /TC 99
Vitamin C 162

VC Screen 19
Windows for C 149
Windows for Data 259

w/Source 519

ADDITIONAL PRODUCTS
APL* Plus PC 499

Dan Bricklin’s Demo Prog. Il 179
FLOW CHARTING I} 205
PC Scheme 86
Pfinish 215
PolyMake 131
PVCS Corporate 333
Source Print 80
Tree Diagrammer 70
BORLAND
Eureka 19
Paradox 1.1 369
Paradox 2.0 529
Quattro 169
Sidekick 59
Turbo Basic Compiler 69
Database Toolbox 69
Editor Toolbox 69
Telecom Toolbox 69
Turbo C Compiler 69
Turbo Pascal 69
Turbo Pascal Dev. Lib 289
Turbo Tutor 45
Numerical Methods TB 69
Database Toolbox 69
Editor Toolbox 69
Gameworks Toolbox 69
Graphix Toolbox 69
Turbo Prolog Compiler 105
Turbo Prolog Toolbox 69
MICROSOFT
MS Basic Compiler 6.0 189

MS Basic Compiler (XENIX)
MS Basic interpreter (XENIX) 229

MS C Compiler 289
MS COBOL Compiler 452

for XENIX 649
MS Excel 329
MS FORTRAN 289

for Xenix 449
MS Learning DOS 39
MS Macro ASM 99
MS Mouse Serial or Bus 99

wi/Etasy Cad 19

w/MS Windows 139
MS OS/2 Programmer’s Toolkit 229
MS Pascal Compiler 189

for XENIX 449
MS Quick BASIC 69
MS Quick C 69
MS Sort 130
MS Windows 69
MS Windows Development Kit 319
MS Windows/386 130
MS Word 285
MS Works 129

January 1990.
Ours: $329.00

WINDOWS/386

from
transfer information

something else.
Ours: $130.00

Lets you run several programs
on your Intel 80386 based com-
puter. Each can run in its own
window or full screen. Switch
rogram to program,
etween
them, and run programs in the
background while you work on

PROGRAMMER’S PARADISE:
Your source for Microsoft Products

Microsoft®EXCEL

The soul of the new machines.
Takes full advantage of the
power of 286 and 386 based
computers. Its unprecedented
power helps you excel in three
important areas: analyzing and
working with your data, pre-
senting your data, and custo-
mizing the way you work.
Money back guarantee thru

\ =

Microsoft® WORD 4.0

Designed for IBM Personal Com-
puters and compatibles and the
IBM Personal System/2 series.
Gives you the power and speed
to create professional output
uickly. For example, use func-
tion keys to bypass menus, style
sheets for the ultimate in format-
ting flexibility, a document man-
agement system to locate files,
and macros to automate any oper-
ation. Free Pageview Bistream
Fontware
Ours: $285.00

L =
Microsoft® QUICK C

Gives you the features that you
need to learn C quickly. It’s best for
easy compilation and prototyping,
compiling programs at 10,000 lines
per minute. Features a built-in-edi-
tor with selectable insert or over-
type mode, automatic MAKE file
creation, context-sensitive help for
easy learning and an integrated
debugger.

Ours: $69.00 CALL for Extra Savings
on Mouse Bundle

1-800-445-7839

Programmers

2

A Division of Magellan Software Corp

[ J T\

55 South Broadway, Tarrytown, NY 10591

Circle 214 on Reader Service Card

HOW WE WORK
PHONE ORDERS

Hours 9 AM -7 PM EST. We
accept MasterCard, Visa, Ameri-
can Express. Include $3.95 per
item for shipping and handling.
All shipments by UPS ground.
Rush service available, ask for
rates when you order.

MAIL ORDERS

POs by mail or fax are welcome.
Please include phone number.

RETURN POLICY

Our “No Hassle” policy means
if you're not satisfied with a
product from Programmer’s,
simply return it within 30 days
for a refund. Some manufactur-
er's products cannot be returned
once disk seals are broken, so
check before you buy.

TECHNICAL
SUPPORT FROM
SOFTWARE
PROS

INTERNATIONAL
SERVICE

Take advantage of our Inter-
national business number for
details on export charges

and exchange rates. Payments
should be made in U.S. dollars.

DEALERS AND
CORPORATE ACCOUNTS

Call and ask for our catalog and
special volume discounts.

UNBEATABLE PRICES

We'll match lower nationally
advertised prices.

In NY: 914-332-4548
Customer Service:
914-332-0869
International Orders:
914-332-4548
Telex: 510-601-7602
Fax: 914-332-4021

Call or Write for
Latest Free Catalog!
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0to 60in 5 seconds

with new UniLab Microprocessor Development Tools

B Gakbytes from hard disk 1o emulation
memory in 5 seconds. That's moving, But
today you've got to be fast just to stay in the
race for better microprocessor designs.

®  The secretis anew, high-speed parallel
interface: the Orion bus. Which zips data
hetween your PC/AT and the 8620 analyzer-
emulator, breaking the RS-232 bottleneck.

8 The 8620 with O-bus gives you complete
program diagnosis — and solutions — in real
time. For more than 150 different micro-
processors. Using the same command set
environment.

®  Agenerous 2730 trace-cycle buffer with
selective filtering lets you cut through the
clutter and display just the traces you wish.
And you get Tusec resolution in program
time measurement. Plus continuous InSight
monitoring of vour
program’s key
functions as they
are performed.
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InSight Display. InSight blends analyzer-
emulator techniques to give you continuous,

real time monitoring of key processor functions.

Andstill services userinterrupts. It displays
changing register contents, |/0 lines, ports,
user-defined memory windows. With your
own labels.

®  Ontop of that, you get UniLab’s trade-
mark ability to debug by symptom, not just by
breakpoint and single step. And, to help

you complete the job on time, on the spot, a
stimulus generator and EPROM programmer
are included.

®  Faseof use, another Orion trademark,
is also built in. So you have all the familiar
features and formats you're used to working
with. It doesn't matter if your project s a
single chip controller or complex 16-bit

Reset and trace first cucles after startup
Show current actlvity (trace immediately)
Trigger on an address

Trigger on a write to an address (or mange)
Trlgger on @ read to an addross (or range)
Trigger on a fatch from en address (o~ range)
Trigger an o fotch outside a rame of addresses

trlgger on o data value after an address

Filter a range of addressas

Tilter exciuding a range of addresses after an sddress
Filter read cucles

Filter read cucles after an sddress

Filter urite cycles

Filter write cycles after an address

Count cyclox botueen W addresses

Press Pedn or Pglp to scrotl. Esc to exit.
Press 41 o select..

Analyzer Triggers. Commonly used triggers
can be selected quickly from alist of standard
and user-defined triggers.

microprocessor, the 8620 is the top price/
performance analyzer-emulator that does it
all. At just $4380. With processor Personality
Paks typically $550 each.

®  Unilab 8620. Fast-lane debagging that
gets you to market quicker.

Call toll-free: 800/ 245-8500.
In CA: 415/ 361-8883
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702 Marshall $t.. Redwood City, CA 64063
TLX 530942 FAX 415/361-8970
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PRODUCTS IN
PERSPECTIVE

67 What’s New

89  Short Takes
TSI-020MX and Radius
Accelerator 25
Turbo Prolog 2.0
SOTA MotherCard 5.0 and
Microsoft Mach 20
Choice Words
Tentime

Expert Advice:
103 Computing at Chaos Manor
by Jerry Pournelle

123 Applications Plus
by Ezra Shapiro

e Yy

U

129 Down to Business
by Wayne Rash Jr. S ——

135 Macinations
by Don Crabb

143 OS/2 Notebook
by Mark Minasi

147 COM1:
by Brock N. Meeks

First Impressions

154 IBM PS/2 Model
70-A21 and Tandy
5000 MC

Reviews
164 PostScript printers
183 Toshiba T5100

and GRiDCase 1530
195 AST Premium/386
203 Microcomputer fax cards
213 Adaon the Mac
219 Soft-ICE
225 Total Word
231 DataPlex
237 Review Update
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IT'S TIME TO DO SOME
SERIOUS 386 BUGBUSTING!

riie Search Ylzw Match Dptions Cafls 6o Nesory IITITIINN tval maceo ey Trace

PROBE’s menu

9366 Source Prode Version 1.6

T —|

lear
pl counter

POP registers up
and down with a
single key.

R
bar and pull- Atros

down menus set a ?M’

new standard for 5 I
debugger 3 l-ltllllu lo-:r buud upper bouna,

interfaces. It m...r, h"cr tstep):

n-m mla deader.

primtf & T

PROBE has
source-level
debugging to let
you “C” your
program.

Juem

Prist tadle.

fohr = lower:
-me (fabr <= upper) {

wu celslas tespers

clcome to your nightmare. Your company has bet
\N/ the farm on your product. Your demonstration
wowed the operating committee, and beta ship-

ments were out on time. Then wham!

All your beta customers seemed to call on the same day.
*Your software is doing some really bizarre things. they say.
Your credibility is at stake. Your profits are at stake. Your
sanity is at stake.

THIS BUG’S FOR YOU

You rack your bratn, trying to figure something out. Is it a
random memory overwrite? Or worse, an overwrite to a stack-
based local variable? Is it sequence dependent? Or worse,
randomly caused by interrupts? Overwritten code? Undocu-
mented “*features” in the software you're linking to? And to
top it off, your program is too big. The software debugger,
your program and it's symbol table can't fit into memory at
the same time. Opening a bicycle shop suddenly isn’t such a
bad idea.

THIS DEBUGGER’S FOR YOU
Announcing the 386 PROBE™ Bugbuster. *from Atron. Nine
of the top-ten software developers sleep better at night
because of Atron hardware-assisted debuggers. Because they
can set real-time breakpoints which instantly detect memory
reads and writes.

Now, with the 386 PROBE, you have the capability to set a
qualified breakpoint, so the breakpoint triggers only if the
events are coming from the wrong procedures. So you don’t

LSS, -

This is an
out-of-range
memory-overwrite
bug. Since it is
interrupt related,
it only appears in
real time.

Then, so you can look at the cause of the problem, the 386
PROBE automatically stores the last 2K cycles of program
execution. Although other debuggers may ry to do the same
thing, Atron is the only company in the world to dequeue the
pipelined trace data so you can easily understand it.

Finally, 386 PROBE's megabyte of hidden, write-protected
memory stores your symbol table and debugger. So your bug
can't roach the debugger. And so you have room enough to
debug a really big prooram

COULD A GOOD NIGHT’S SLEEP
PUT YOU IN THE TOP TEN?
Look at it this way. Nine of the top-ten software products in
any given category were created by Atron customers. Maybe
their edge is — a good night's sleep.

Call and get your free, 56-page bugbusting bible today.
And if you’re in the middle of a nightmare right now,
give us a purchase order

number. We’ll FEDEX
you a sweet dream.

"OATTTON

-
-
.

-
have to be halted by breakpoints from legitimate areas. You - BUGBUSTERS
can even detect obscure, sequence-dependent problems by d
stopping a breakpoint only after a specific chain of events has A d“”S‘O“ of NO“hWCSt Instrument Systems, Inc.
occutred in a specific order Saratoga Office Center ® 12950 Saratoga Avenue
p : Saratoga. CA 95070 ® Call 408/253-5933 today.
*Versions tor COMPAQ. PS/2-80x and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 in the UK and 49-8-985-8020 in West Germany. TRBA
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WHAT’S NEW

From MS-DOS to
Apple and Back

wo microprocessors in-

side the IBM XT-compat-
ible WPC Bridge allow it to
run (without rebooting) MS-
DOS as well as “proprietary
Apple-booting software,” ac-
cording to the company. The
boards connect to the IBM
floppy disk drive controller
and then to the monitor and
serial and parallel ports. You
can also load FP BASIC from
Apple DOS 3.3 for better
compatibility.

Inside the machine,
there’s a 16-bit 8088 micropro-
cessor that runs at 4.77 MHz
for normal operation or at 8
MHz for faster operations,
and a 65C02 microprocessor
for 1-MHz Apple DOS oper-
ation. All you do is hit Alt-
Esc to go back and forth be-
tween MS-DOS and Apple
software programs. The sys-
tem BIOS is from Up To Date
Technology.

Memory in DOS mode is
512K bytes, expandable to
768K bytes, while memory in
the Apple mode is 128K bytes
for the main and auxiliary
banks and 16K bytes for the
Apple language card. Resolu-
tion in the DOS mode is 640 by
400 pixels; Apple-mode reso-
lution is 720 by 360 pixels.

Two internal 360K-byte
5 %-inch half-height floppy
disk drives come standard
and operate off the two
motherboards for Apple and
IBM PC compatibility. On the
IBM side, there are three

SYSTEMS

WPC Bridges offer a choice of MS-DOS and Apple DOS.

hard disk drive that requires
one of the full-length expan-
sion slots. There’s a slot on

the Apple side for an optional
Apple drive; there’s also an
optional 8087 math copro-
cessor. An AT-compatible
keyboard and a built-in 12-inch

25-MHz Machines
with Zip!

ith company ratings of

27 percent better perfor-
mance than Compaq’s Desk-
pro 386/20, Advanced Logic
Research introduced the
FlexCache 25386, a 25-MHz,
zero-wait-state machine. It’s
based on a proprietary ex-
tended-emulation 82385
cache system, which the com-
pany claims is an enhance-
ment of the Intel 82385 form
of caching.

This proprietary caching

system is enhanced by a 64K-
byte, 25-nanosecond RAM-

monochrome monitor come
standard.

Price: $1695.

Contact: Cordata Technol-
ogies, Inc., 1055 West Victoria
St., Compton, CA 90220,
(213) 603-2901.

Inquiry 751.

caching memory between the
central processor and the
main memory; direct memory
access (DMA) caching of
RAM 1/O; byte, word, or
doubleword caching; posted
write-through on all accesses,
including bytes; and back-
ground refresh cycles. Such a
caching system makes the
main memory 80 percent faster
than the Compaq Deskpro,
the company claims.

The Model 150 comes
standard with 80387 support,
1 megabyte of main memory,
one 1.2-megabyte 5 %-inch
floppy disk drive, one 150-
megabyte enhanced-small-

SEND US YOUR NEW PRODUCT RELEASE

device-interface (ESDI) hard
disk drive, one serial port, and
one parallel port. The Model
300 has a 300-megabyte ESDI
hard disk drive with a
controller.

Price: $9499 for Model 150;
$12,499 for Model 300.
Contact: Advanced Logic
Research, Inc., 10 Chrysler,
Irvine, CA 92718, (714)
581-6770.

Inquiry 752.

ittle features that pro-

mote using Hertz Com-
puter’s new 25-MHz ma-
chine as a file server include

Jae .

two cooling fans and possible
hookup without floppy disk
drives, keyboards, or moni-
tors, according to the
company.

Three standard versions
include the big features as
well. System 25/70 has a
zero-wait-state 64K-byte cache
with 2 megabytes of 32-bit
RAM that’s expandable to 24
megabytes. There’s a 1.2-
megabyte floppy disk drive, a
72-megabyte hard disk drive,
and support for all types of
5%- and 3%-inch drives. A
VGA controller is standard.

Eight expansion slots in-
clude two 32-bit, five 16-bit,
and one 8-bit. There are two
serial ports and one parallel
port, and the system can run
anything from MS-DOS to
08/2 to Unix/Xenix.

Enhanced systems have
150- (System 25/150) and 320-
(System 25/320) megabyte
hard disk drives.

Price: $11,995 for System
25/70; $13,995 for System

We'd like to consider your product for publication. Send us full
information, including its price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter-

full-length expansion slots and
a clock/calendar. Both sides -
support an RS-232C serial .
port, a parallel printer port,

25/150; $15,995 for System
25/320.

Contact: Hertz Computer
Corp., 325 Fifth Ave., New

—and CGA capabilities. borough, NH 03458. Information contained in these items is based  York, NY 10016, (212)
An option on the IBM PC on manufacturers’ written statements and/or telephone interviews  684-414,.
side is a 20-megabyte 3%-inch  with BYTE reporters. BYTE has not formally reviewed each product  Inquiry 753.

mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw
and microbytes. hw conferences.

continued
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WHAT’S NEW

Tallgrass Drives
into the PS/2

hanging one module in

the 40-megabyte tape
backup system from Tall-
grass Technologies upgrades
the AT- and XT-compatible
TG-1140 floppy disk drive to
work at the faster AT and
PS/2 floppy controller speed of
2.4 megabytes per minute.

You can also buy that tiny
replacement module that’s
compatible with the 1.2-
megabyte-per-minute XT-con-
troller speed and put it into
the PS/2 floppy disk drive and
have a PC-compatible drive.
Replacing either module takes
about a minute, and you
won’t need any special tools.

There's also an economi-
cal 2-megabyte-per-minute
tape backup subsystem in this
QIC series of products that
comes in Macintosh and
higher storage models.

A special feature allows
you to locate individual files
on the tape in 20 seconds or
less. Other features include
automatic backup, Novell/
3Com and Unix/Xenix com-
patibilities, and data sharing
with other QIC-40 systems. Fi-
nally, tapes with 60-mega-
byte capacities, which will be
available soon, will be com-
patible with the TG-1140.
Price: $495 for an internal
PC, PS/2, or compatible; ex-
ternal cabinetry, $179; re-
placement module, $79 each.
Contact: Tallgrass Technol-
ogies Corp., 11100 West 82nd
St., Lenexa, KS 66214, (913)
492-6002.

Inquiry 756.

Clearer Than Night
and Day

éyond all-black and all-

white picture elements is
the gray-scale level of graph-
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Tallgrass PS/2, AT, or XT tape backup drives.

ic-quality that Cornerstone
Technology achieves with its
DualPage display.

The company’s newest
monitor system, which in-
cludes a custom controller,
features 4 or 16 levels of gray
scale. You can also view two
pages simultaneously; with a
19-inch screen, the two split
pages come out about 30 per-
cent smaller than actual
paper size.

The board fits into a single
expansion slot on an IBM XT,
AT, PS/2 Model 30, or com-
patible. When you couple it
with Cornerstone Technol-
ogy's proprietary fonts, the
package is compatible with
PostScript. Times Roman,
Helvetica, Courier, and Sym-
bol fonts are available.

With a standard Hercules
graphics adapter in the mono-
chrome graphics mode, you

get a resolution of 720 by 348
pixels. With the enhanced,
16-gray-level adapter (which
piggybacks the standard
card), resolution is enhanced
to 1600 by 1280 pixels.
Refresh rate is 67-Hz non-
interlaced, video bandwidth is
200 MHz, and a script-driven
diagnostic program is in-
cluded. Microsystems’ NeWS
and Microsoft’s Xenix are sup-
ported. Optional drivers for
desktop publishing include
Ventura Publisher, Auto-
CAD, AutoShade, Publisher’s
Paintbrush, and PageMaker.
Also available is a single-
page display system, which
features 768- by 1008-pixel
resolution with a 15-inch por-
trait screen.
Price: $2395 for 4-gray-level
system; $2795 for 16-level sys-
temn; $999 for single-page
system.

A n on-board copro-
cessor allows the 24-
inch Viking 2400 monitor to
speed up certain functions
and simply skip others, like
slope adjustments, accord-
ing to the manufacturer,
Moniterm.

It’s the Hitachi HD63484
ACRTC that does the work
for this giant AT- and PS/2-
compatible monitor with a
resolution of 1280 by 960
pixels, refreshed at 66 Hz.
The 24-inch display and the

Moniterm Conquers with the Viking

coprocessor are specifically
designed to accelerate Auto-
CAD and VersaCAD. Sever-
al operating platforms are
supported, including Micro-
Soft Windows, DRI’s GEM,
GSS, Media Cybernetics’
Dr. HALO, and Lotus
1-2-3.

Price: $2995.

Contact: Moniterm Corp.,
5740 Green Circle Dr., Min-
netonka, MN 55343, (612)
935-4151.

Inquiry 761.

Contact: Cornerstone Tech-
nology, 1883 Ringwood Ave.,
San Jose, CA 95131, (408)
279-1600.

Inquiry 757.

Printer Races at
600 cps

dot-matrix color printer

that prints in draft mode
at 600 characters per second
was introduced by Honeywell
Bull Italia. That's faster than
most laser printers.

The new 4/68 color printer
can also print up to 150 cps in
letter-quality mode. The rea-
son for such speed, the com-
pany says, is a special 18-pin
print head with two 9-pin ver-
tical arrays. During draft
printing, the two arrays are
lined up and allow each char-
acter to be printed in half the
time. In letter-quality mode,
one of the arrays is staggered
with respect to the other to
produce a higher-quality
character.

The paper-feed mecha-
nism allows you to print both
single-sheet and fanfold
paper interchangeably. If you
press a front-panel button,
the 4/68 automatically retracts
the fanfold paper and allows
you to insert a single sheet of
paper through a slot in the
front of the printer. Pressing
another button resets the fan-
fold paper.

Paper-handling features
allow the 4/68 to handle for-
mats from 4% to 17 inches
wide, from 4 to 24 inches long,
and up to C-size portraits. It
can accommodate up to five
carbon copies and has a park-
ing feature and bottom feed.
Price: $2450.

Contact: Honeywell Bull
Italia, 120 Howard St., Suite
800, San Francisco, CA
94105, (415) 974-4340.
Inquiry 762.
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If you perform
calculations, the answer
s ObViOUS. o) iz costa )

MathCAD 2.0. I

ot} iz sin(s O

It's everything o
you appreciate about
working on a scratch-
pad - simple, free-form
math —and more. More
speed. More accuracy.

vit) uit)

%3
More ﬂElelll[y A

Just define your
variables and enter your
formulas anywhere on the screen. MathCAD
formats your equations as they're typed.
Instantly calculates the results. And displays
them exactly as you're used to seeing them—
in real math notation, as numbers, tables
or graphs.

MathCAD is more than an equation
solver. Like a scratchpad, it allows you to add

(© 1988 MathS+h, Inc
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text anywhere to
support your work,
and see and record
every step. You can
try an unlimited
number of what-ifs.
And print your
entire calculation as
an integrated docu-
ment that anyone
can understand.
Plus, MathCAD
is loaded with powerful
built-in features. In addition to the usual trig-
onometric and exponential functions, it
includes built-in statistical functions, cubic
splines, Fourier transforms, and more. It also
handles complex numbers and unit conver
sions in a completely transparent way.
Yet. MathCAD is so easy to learn, you'll

be using its full power an hour after you begin.

Solve lincar systes Rx:b:

Solve non-linear equation:

Given .

v = Find(e)

Requires IBM PC® or compatible, 512KB RAM, graphics card.

18M PC® International Business Machines Corporalion
MathCAD® MathSoft. Inc

What more could you ask for? How about
the new Advanced Math Applications Pack?
A $55 value, it's yours free when you purchase
MathCAD between August 1 and October 15, 1988.
The Advanced Math Pack includes a custom
binder, software and documentation for 16
advanced applications such as:

« Runge-Kutta Solution of First Order
Differential Equation

« Solution of Second-Order Differential Equation

« Eigenvalues and Eigenvectors ofa
Symmetric Matrix

« Convolution and Correlation of Sequences

« Convolutions using FFT's

« And many more!

If you're tired of doing calculations by
hand or writing and debugging programs, come
on over to MathCAD.

For more information contact your local
dealer or call 1-800-MATHCAD, ext. 2775
(in MA: 6175771017 ext. 2175).

MathCAD

MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139
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WHAT’S NEW

MFLOPS for Less

floating-point array

processor card for IBM
PC XT-compatible computers
promises to deliver from 8 to
25 million floating-point oper-
ations per second (MFLOPS)
for under $100 per MFLOP.
That means it speeds up
some (but not all) computa-
tionally intensive applica-
tions, like scientific comput-
ing, from hours to minutes,
according to the company.

The half-length card is
based on AT&T’s DSP32 for
the XT, a single processing
chip with a floating-point digi-
tal signal processor. The
DSP32-PC has 32K bytes of
zero-wait-state static RAM.
There’s an upgrade available to
128K bytes of static RAM.
Also available is a development
system, including the board,
an assembler, a window-based
emulator, a math library, and
demonstration programs.

In company benchmarks,

a 1024-point complex fast
Fourier transform was exe-
cuted in 3.25 microseconds
(us). A finite impulse response
was executed in 80 nanosec-
onds per TAP, and a3 by 3
matrix multiplication was

ADD-INS

completed in 2.2us.

A C compiler will include
a math library. The DSP32C,
an AT board with upgrade
and development system, may
be available as soon as Octo-
ber, when AT&T ships the AT
version of the chip.
Price: $745 for XT board;
$50 for upgrade; $995 for de-
velopment system (including
the board); the DSP32C ver-
sion of the board will be
under $1500.
Contact: Communications
Automation & Control, 1642
Union Blvd., Suite O,
Allentown, PA 18103, (215)
776-6669.
Inquiry 763.

31 Users on
Your AT

pto 31 ASCII terminals

can now be connected
with RS-232C cabling to AT
and compatible boards from
UltraTek for distributed
computing, based on Alloy
Computer’s NTNX operating
system.

RS-232C cabling means
19.2K-bps transmission, and
Alloy Computer’s operating
system means one Multi-Mas-
ter board per terminal. Each
board has an 8088 micropro-
cessor and 512K bytes of

Putting on the Bits

A n on-board BIOS sup-
porting more than 60

hard disk drive types is stan-
dard with high-end floppy
and hard disk controllers
from Perstor Systems. De-
signed for use in 16-bit ex-
pansion slots of 80286 or
80386 AT-compatible com-
puters, the controllers oper-
ate at 9 and 10 megabits per
second.

Unlike standard Macin-
tosh File System (MFM) and
run-length-limited (RLL)
controllers that support 17
and 26 sectors per track, the
Perstor controllers use a pro-

prietary disk interface to in-
crease the number of sectors
per track to 31. So models
PS180-16F and PS180-
16FHP, which are MFM-
and RLL-compatible, are
rated to increase hard disk
capacity by 90 percent.
Model PS200-16F (only
RLL-compatible) is rated to
increase hard disk capacity
by 100 percent. Each con-
troller can manage two hard
disks and two floppy disks,
in any combination from
360K-byteto 1.44-megabyte
capacities in either 3%- or
5%-inch formats.

The PS180-16FHP’s ad-
vantage over the PS180-16F
is its resident BIOS cache,
which runs in any combina-
tion of normal internal mem-
ory, Lotus/ Intel/Microsoft
Expanded Memory Specifi-
cation (LIM/EMS) memory,
or AT extended memory.
Price: $345 for the PS180-
16F; $375 for the PS180-
16FHP; $365 for the PS200-
16F.

Contact: Perstor Systems,
Inc., 7631 East Greenway
Rd., Scottsdale, AZ 85260,
(602) 991-5451.

Inquiry 766.

70 BYTE * SEPTEMBER 1988

RAM (upgradable to 1.2
megabytes). You’ll need an
expansion chassis if you want
to use more terminals than
you have slots in your AT.
Price: $695.

Contact: UltraTek, 400 Wal-
nut, Suite 335, Redwood City,
CA 94063, (415) 364-1060.
Inquiry 76S.

Transform Your AT
into a Multiuser
Master

o ne full-length AT-com-
patible card, an interface
box, a monitor, and a key-
board are now all you need to
compute as far as 200 feet
away from your host AT. The
AT needs only full-length
slots and a hard disk drive.

Add eight more cards, in-
terface boxes, monitors, and
keyboards, and you’ll have
the maximum number of pro-
cessing stations—each with a
serial and parallel port for
modems and printers that can
be shared by all the other sta-
tions on the network.

Each card has its own
80286, and 512K bytes of
RAM running on ODOS, a
DOS-compatible multiuser op-
erating system.

Two cards are offered:

The O-286H gives the stations
Hercules graphics capabili-
ties and monitor resolution up
to 720 by 348 pixels; the O-
286E has CGA, MGA, and
EGA graphics capabilities for
monitor resolutions of 640 by
200, 720 by 348, or 640 by
400 pixels, respectively.
Price: $1295 for O-286H;
$1495 for O-286E.

Contact: Our Business Ma-
chines, Inc., 12901 Ramona
Blvd., Suite J, Irwindale, CA
91706, (800) 433-1435;

in California, (818)
337-9614.

Inquiry 764.

continued



Get Sprint and you'll never
be afraid of the dark!
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Nothing holds a candle to Sprint!

Features

®=Yes O=No

Maximum file size
Thesaurus (integrated)
Windows Open (maximum)
Files Open (maximum)
Cross-Reference (dynamic)
Indexing Options
Columns: Parallel

Snaking (chg. * same page)
H-P LaserJet Suppert
PostScript Support
Mouse Support (integrated)
Dynamic Shortcuts
Alternative User Interfaces
Verify Spelling as you type
Programmable Macro lang.

Save File'

Top to Bottom®
Search and Replace®
Find Unique Word

Suggested List Price

Sprint
1.0

Disk
[
6

24

$199.95

WordPerfect MS Word WordStar MultiMate

4.2 4.0 4.0 Adv. 1.0
Disk Disk 4MB 128K
[ J [ J [ ] [ J
2 8 1 1
2 8 1 1
@) O @) @}
1 3 3 O
o [ ] [ J [ J
® Not same pg. @} [
Partial Full Partial Full
Text Full @} Text
0] [ o) @}
0] o) @) o)
@) @) @) o)
0] O o) @}
@) @) o) o)
41.1 97 44 1.0
7.5 494 8.1 21.0
6.6 4.6 17.1 13.4
6.2 7.0 13.8 20.6
$495.00 $450.00 $495.00 $565.00

Time tests were performed on an Acer 286 (% MHz). 640K RAM. ' File size 103K. 1636 lines. °14 occurrences. Times shown are in seconds.

(Benchmark detalls avajlable upon request.)

Prices and specifications subject to change without sioticr
*Customer satisfaction 15 our main concern; if within 60-days of purvbase this produst does not perform in accordance with our claims, call our customer service

department. and we will arrang- a refund

All Borland products are trademarks or registered uademarks of Borlamd International. Inc. Other brand and product names are trademarks of their respective

holders. Copyright ®1988 Borland International. Ine

BI 1237
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Forgetting to “Save' is a fact
of life as are power outages, and
it used to be that a power outage
could wipe out everything you've
done. Not any more. Your work
is always safe when you Sprint.®

Sprint’s “‘Auto-Save'" auto-
matically saves your words as
you type, so if the lights do go
out, you may be in deep dark-
ness but not deep trouble.

Sprint’s Auto-Save is more
than “'insurance,’" it's also
invisible. You know it’s there,
but it does its job without
interrupting yours.

Sprint: It’s the word processor
with everything!

You name it, Sprint’s got it.
Incredible speed, Auto-Save, a
customizable user interface, and
professional output. Sprint even
includes a bonus pack of alter-
native user interfaces that make
it act like WordStar,®* MultiMate?
WordPerfect,® Microsoft® Word,
or other familiar word proces-
sors—a $99 value free!

Sprint has all this and does
all this for only $199.95 instead
of the up to $600 that some
companies demand. Sprint auto-
matically saves your words;
it also automatically saves
your money. Sprint—The fast
track to performance word
processing.

60-Day Money-back Guarantee*

For the dealer nearest you
Call (800) 543-7543
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WHAT'S NEW

Ethernet Meets Mac
with SCSI

esides becoming the

floppy and hard disk con-
troller interface of choice for
both Apple and PS/2 systems,
the SCSI has now become a
possible local-area-networking
port for industry-standard
10-megabit-per-second Ether-
net connectivity.

Adaptec has introduced

the Nodem, which uses the
SCSI port of Apple com-
puters this way. That means
the Nodem, in the form of a
5- by 8- by 2-inch peripheral,
can automatically enhance
the transmission rate between
Apple machines 40-fold over
what was previously possible
with the 230K-bit-per-second
LocalTalk cabling system,

wo machines compat-

ible with AT&T and Sie-
mens Integrated Services
Digital Network (ISDN) in-
terfaces are now available
from International Com-
puters Ltd. (ICL), a subsid-
iary of Standard Telephones
and Cables PLC Group.

Both of the AT-compatible
machines allow transmis-
sion on two 64K-bit-per-sec-
ond ISDN B channels and
one 16K-bit-per-second
ISDN D channel (but only if
you’re one of the small but
growing number of tele-
phone company customers
served by an ISDN central
office switch).

The machines could be
looked at as two luxury tele-
phone/computer hybrids.
The telephone includes more
bells and whistles than the
average business executive’s
telephone, and the manufac-
turer claims the 80386 ver-
sion is faster than Compaq’s
386/20.

The Model PWS 20 is an

HARDWARE ¢

SCSI Nodem enhances AppleTalk.

CONNECTIVITY

while retaining Apple’s con-
nectivity operating software,
AppleTalk.

Another advantage is that
the Nodem doesn’t use any in-
ternal slots, so you can share

information more easily among

the Mac Plus (which has no
slots), the Mac SE (which has

8-MHz, zero-wait-state ma-
chine based on Intel’s 80286
microprocessor. It comes
with a 40-megabyte hard
disk drive, a 720K-byte 5%-
inch floppy disk drive, and
six 16-bit and two 8-bit ex-
pansion slots. Peripherals
include an ISDN telephone,
an EGA color monitor, and
an AT-style keyboard. The
Model PWS 386 has the
same features, plus an Intel
80386 that runs at 20 MHz
with no wait states.

Both models include MS-
DOS 4.1, a multitasking
Microsoft-designed DOS
witha 640K-byte RAM limit
per task. MS-DOS 4.1,
which was designed earlier
this year for ICL and to date
has been sold only in the
U.K., includes multitasking
that ICL has used to provide
telephone status on the com-
puter screen’s bottom four
lines.

A single-slot add-in board
with a proprietary S/T inter-
face is used to connect the

one slot), and the Mac II
(which has five slots).

Up to eight different de-
vices can daisy chain on the
SCSI bus for connectivity
with the three most popular
Ethernet transmission
media—coaxial, thin coaxial
(Cheapernet), and twisted-

Voice and Data Travel Together on the Twisted Pair

computer and telephone to
your local central office over
standard telephone wiring.
That connection, with stan-
dard RJ-45 connectors, will
handle the three channels to-
taling the 144K-bit-per-sec-
ond transmission rate.
Several ISDN features in-
clude auto-answering; di-
rectory-, speed-, and recent-
call dialing; and a status
display of incoming and out-
going call information. The
system includes several non-
ISDN connectivity features
aswell, including V.120 rate
adaption software and X.25
packet assembler/disas-
sembler support over one
clear 64K-bit-per-second B
channel.
Price: $8000 for PWS 20,
$10,000 for PWS 386.
Contact: International
Computers Ltd., Inc., Net-
work  Systems—ISDN
Group, 777 Long RidgeRd.,
Stamford, CT 06902, (203)
968-7222.
Inquiry 767.
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pair copper. The Nodem archi-
tecture is based on Adaptec’s
1/0 controller ICs, rather than
traditional Ethernet chip sets.
And while Macintosh system
disks are available now, the
company says IBM-compatible
system disks should be avail-
able next year.

Price: $545 for coaxial; $595
for Cheapernet or twisted pair.
Contact: Adaptec, Inc., 691
South Milpitas Blvd., Milpitas,
CA 95035, (408) 945-2520.
Inquiry 768.

Hook up Your
Network Through
the AC Lines

P owerLink is a network-
ing system that links any
two IBM PCs or Apple Mac-
intoshes and their printers
through your building’s exist-
ing power lines. And, accord-
ing to its maker, you’ll soon
be able to expand it to intercon-
nect up to eight systems.

The system transfers data
through your computer’s serial
port at 19.2K bits per sec-
ond. You simply plug the net-
work device into the nearest
wall outlet and you're con-
nected to the Link network.
The only limitation is that de-
vices must be on the same
side of a power transformer,
but this is usually no
problem if they’re in the
same building.

The Link hardware is pro-
vided either as an add-in card
for the IBM PC and compat-
ibles or as an external 10-inch
box for serial port
connections.

Price: $495 for the external
unit; $395 for the add-in card;
ManyLink software for two
PCs, $165; ManyLink for up
to eight PCs, $395.

Contact: Netline, Inc., 85
West Center St., P.O. Box
3000, Provo, UT 84603,
(801) 373-6000.

Inquiry 769.

continued



The easy wziy to inové files between the 514" world of PCs, and the

312" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family.

Because your PCs, PS/2s, 386 s and
laptops all talk to different floppy disk
sizes and formats, they can become
frustrating islands of information.

For the simplest way 1o get files back
and forth, just install Sysgen’s Bridge
products. Presto: Your different com-
puters can talk to common diskettes.

Sysgen pioneered bridges. Now here
are three ways to simplify your life in
a multi-computer office.

Solution I: Our E
Bridge-File 5.25 ‘ o

floppy disk drive.

A best seller, with over
50,000 installed. Attach it to your PS/2,
and you can read and write files from
PCs. Critics and users alike have raved

about its small footprint, ease of use, And here’s the ideal controller:
and dual density capacity of 360Kb The Omni-Bridge

and 1.2Mb. (IBM’s drive is twice Controller.

the size, yet stores only one-fourth

Controls up to four «
drives, SO you can mix
and match 5%", 312", and 4
floppy tape drives as you need. This
hot card gives you big storage, plus
twice the floppy disk and floppy tape

the data.)
Every PS/2 user deserves this easy
connection to the world of PCs.

Solution 2: Our Bridge-File 3.5

floppy disidrive. . transfer performance rates! At onlv
You get 720Kb Y $95, this is a winner.

and 1.44Mb capacities. 00 - )

Connect it to any W =" Get your computers talking.

PC, and you can read ‘ Call the Sysgen Hotline for the
and write files from name of your nearest dealer.
PS/2s, 386s, laptops, and other 1-800-821-2151.

312" machines.

Now all your PCs can share files S s{- S‘ :EN
with your newer systems.

I NCORPORATED

Trademurks; Sysgen, Bridge-File. Omni-Bridge—Sysgen Inc,; PS/2—International Business Machines Corporation. 0 . N
Registered Trademar® |BI—Iniernationa) BUSinEss Aachines Corporation 556 Gibraltar Drive, Milpitas, CA 95035
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ONCE IN A BLUE MO®@N

SCANMAN™ °
Pop any image up to 4" x 11" straight into your 1BM PC, XT AT PS/2 or
100% compatible system. Clip it, crop it, resize and rotate it, color it. Merge
it. Save it. Store it. Choose between high contrast or high detail. Impart
images into any best-selling DTP application(PageMaker Ventura.'etc). —_
Useit in any major publishing program All you needxs $299.as afe ard
slot, and five m/nutes tosetup. =T .




Hom ey
7
LOGITE
Personal Penpherals Worl
PageMaker is a trademark
of Aldus and Ventura Publisher
is a trademark of Ventura
Software Inc.

Circle 149 on Reader Service Cond i

CALLTOLL FREE: (800)231-7717 OR (800) 552-8885 IN CALIFORNIA
Please send me my ScanMan: BY9B&

[0 ScanMan for IBM PC, XT, AT, PS/2 models 25 and 30, and
100% compatibles $299.00

[ ScanMan for IBM PS/2 model 50 and above and 100% compatibles $349.00
Shipping and Handling (per item): $ 650

CA Residents add applicable sales tax: SV Bl
Total: $
[0 Check or Money Order Enclosed [ Visa O MasterCard
Card Number e i, s . L P —— Exp. Date
Cardholder Name __ Elo panigm -
{Flease pnnt)

Authorized Signature ___

Ship to:
Name

Address .

City State Zip____ -

Offer valid in the US. only. Allow 2- 3 weeks for delivery 30-day Money Back Guarantee. DEALER INQUIRIES
WELCOME Send to: LOGITECH, Inc, attn: Coupon Redemption Program, 6505 Kaiser Drive, Fremont, CA 94555
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WHAT’S NEW

Micro Channel
on a Chip

f you’re designing add-in

cards for the Micro Chan-
nel, One Chip Plus can make
your job easier. It’s a full-
fledged design system that’s
built around a chip.

One Chip Plus contains the
decoding and logic functions
to simplify the design of
memory, I/0, and multifunc-
tion adapter cards for PS/2
machines. It includes pro-
grammable decoding for ex-
tended memory, expanded
memory, multiple I/O ports,
and ROM. 1t also supports
Micro Channel DMA arbitra-
tion and burst-mode DMA.
Programmable memory and
I/0 timing match slow and fast
devices and can connect di-
rectly to single- and dual-
in-line memory modules.

A software kit includes a
LIM/EMS 4.0 memory driver.
A proprietary design lets you
program the Micro Channel ID
number rather than designing
it into the hardware after being
designated the number by
IBM—a process that has been
known to hold up the design
phase.

The company’s Acquisi-
tion Engine, which provides
high-level programming
commands for background and
foreground data acquisition
and I/0O control in the form of a
5%-inch floppy disk, elimi-
nates the need for additional
programming and hardware,
the company says. The acquisi-
tion engine subsequently ac-
cepts software modules that in-
terface to any I/O function.
Price: $34 for One Chip
Plus; $995 for a combined I/O
and memory package; $349
for the Acquisition Engine; $95
for the Application Guide.
Contact: Capital Equipment
Corp., 99 South Bedford St.,

- Burlington, MA 01803,
(800) 234-4232; in Massachu-
setts, (617) 273-1818.
Inquiry 770.
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Capital Equipment’s MCA design system.

Disk Duplicators
Multiply

hile the floppy and

hard disk duplicating
companies have thus far con-
centrated on hardware for soft-
ware developers, one duplica-
tor company is offering less-
expensive products for
companies with volatile, volu-
minous databases.

The new Datapath Tech-
nologies’ Copy Manager can
copy up to four 3%-inch or
5%-inch disks—or any combi-
nation—all at once.

The Copy Manager re-
quires one full-length PC slot
per four disks and acts as a
peripheral. There’s also a du-
plicator expansion unit that
allows another four disks to be
copied at one time, bringing
the total to eight disks that you
can copy at once, in any con-
figuration. The Copy Manager
copies 480 copies per hour in
its fastest configuration.

The Model 1042 Copy
Manager comes in a low-end
configuration to copy four
360K-byte 5%-inch disks. On
the high end, the Model 1040
copies up to four of any combi-
nation of 3%- or 5%-inch

disks. The Model 1052 ex-
pands any of the six Datapath
four-copy versions by four
360K-byte 5% -inch drives.
The Model 1050 expands any
of the four-copy versions by
four drives of any configura-
tion—both expansions in-
crease total copying ability to
eight disks simultaneously.
Price: $1995 for Model
1042; $2250 for Model 1040;
$1395 for Model 1052;
$1650 for Model 1050.
Contact: Datapath Technol-
ogies, Inc., 46710 Fremont
Blvd., Fremont, CA 94538,
(415) 651-5580.

Inquiry 771.

Throw Your Typing
Skills into the Trash

peripheral on which to
write and store handwrit-
ten information allows those
who haven’t mastered the art
of typing to have the same
computer literacy as others,
according to the manu-
facturer. .
PenWriter can translate
printed handwriting and hand
drawings into ASCII and
works with all IBM com-
patibles.
The peripheral is a 640- by
400-pixel backlit liquid crystal

or plasma display. Accuracy
with the stylus is rated at better
than 0.015 inches. Four op-
erating modes are available:
stream, switched stream,
point, and incremental.
Price: $1895 with LCD;
$2895 with plasma display.
Contact: Scriptel Corp.,
4145 Arlingate Plaza,
Columbus, OH 43228, (614)
276-8402.

Inquiry 772.

Storage Betters
Board Testing

D igital EGA storage of
sine waves gleaned from
IC boards allows technicians
and engineers to more quickly
test board components and
circuitry, thanks to the analog
signature analysis tool from
Huntron Instruments.

The 5100DS allows you to
send a current-limited sine-
wave voltage signal across
two points of an add-in board,
store the sine-wave traces,
and then go through other
boards to verify components
and circuitry with an EGA
graphics display of the pro-
duced sine waves. A trained
eye can notice leakage and
backflow problems, the com-
pany says, allowing trouble-
shooting of all but gate-control
devices.

You need an 80286 or
80386 machine, DOS version
3.0 or higher, 640K bytes of
RAM, a 3%- or 5%-inch flop-
py disk drive, a 10-megabyte
hard disk drive, an EGA card,
an EGA monitor, and a par-
allel printer port.

Price: $9500 without control-
ler or computer; $14,000 for
an entire system.

Contact: Huntron Instru-
ments Inc., 15720 Mill Creek
Blvd., Mill Creek, WA
98012, (800) 426-9265; in
Washington, (206) 743-3171.
Inquiry 773.

continued
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Wait for Ashton-
Tate to get their

HE WALL STREET JOURNL I
I
SQL act together I
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I In the meantime. just sit here

I and watch the ORACLE plavers
pass you by. Or order Professional

I ORACLE todav. The $199 price
expires on September 30th

Twe fot hugh bevh obay

Gives Your PC

i i { . = . y
k. ) . = 66 ORACLE's top guns make dBASE 66 Professional ORACLE is the
o }i look like a peashooter program of choice for those who
it 5 Data Based Advisor. June 1988 want sophisticated forms. reports,
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W nner, Editor's Choice
PC Magazine, May 1988

the single-user PC is as extensive as
it is on the largest mainframe.

PC Tech Journa
December 1987
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Th\ experts agree. When vou buy the ORACLE databusc for vour
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WHAT’S NEW

Testing Embedded
Software

rchimedes calls it the

first microcontroller sim-
ulator with a C source-level
debugger. SimCASE is a win-
dow-based program that
allows you to create software
prototypes without any target
hardware. It debugs C pro-
grams at the source level and
locates bottlenecks in your
code. The simulator consists
of the Simulator Engine, the C
& A Assembler Source De-
bugger, the Performance
Analysis Tool, and the Input
Stimulus Generator.

The Simulator Engine sim-
ulates the microcontroller on
the computer, including the
instruction set, the interrupt
handling system, and all I/O
ports. The Source Debugger
gives you the option of sym-
bolic and source debugging on
the C or assembly level. It in-
cludes tools like trace, code
and data examinations, step,
and breakpoints.

Develop Al
Applications
Under OS/2

P roduction Systems Tech-
nologies reports that
OPS83 was the first language
to integrate procedural and
rule-based programming.
Now the company has intro-
duced OPS83 for OS/2, en-
abling you to develop larger
artificial-intelligence appli-
cations in protected mode. Ap-
plications under OS/2 can
have at least 32 times as many
rules or data items as appli-
cations under MS-DOS, ac-
cording to Production Sys-
tems Technologies.

OPS83 has a Pascal-like
syntax. It supports separate
compilation for program de-
velopment efficiency and stan-
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SimCASE displays and debugs microcontroller code.

The Performance Analysis
Tool tests your design ideas by
giving you the execution
times of every block and line of
code and helps you identify
bottlenecks in the design.

You can graphically
display the execution profile of
a program with the Perfor-
mance Analysis Tool. The In-
put Stimulus Generator takes
a disk file you’ve created that
contains a stream of input
signals and tests the program
for response to external stim-
uli. Once your code is tested

dard subroutine linkages that
allow you to interface with
other languages. The devel-
opment environment is coded
in C and assembly language.

with SimCASE, you can

download it to EPROM or to an

emulator for final testing.

The kit is available for the
8-bit Intel 8051 family. It runs
on the IBM PC, XT, AT, and
compatibles with at least 640K
bytes of RAM and DOS 2.1 or
higher. It also requires an Archi-
medes C cross-compiler kit.
Price: $895.

Contact: Archimedes Soft-
ware, Inc., 2159 Union St.,
San Francisco, CA 94123,
(415) 567-4010.

Inquiry 779.

compatible running OS/2.
Price: $2950.

Contact: Production Systems
Technologies, 5001 Baum
Blvd., Pittsburgh, PA 15213,

It requires the Microsoft C (412) 683-4000.
Compiler and an IBM PC or Inquiry 776.
Programming from a Menu
iththe introductionof ~ view/change submenu.

) EngLan, computer
programming is simplified
to the point of choosing
functions from amenu. Gen-
try Software reports that de-
bugging is limited to re-
moving logic errors, because
the code you choose is
already written. Each time
you choose a new command,
it is displayed at the bottom
of the screen, and you can
E‘make changes using the
« 1

'The program is designed
for small-business and gen-
eral-application programs.
It runs on the IBM PC and
compatibles with 256K bytes
of RAM. 1
Price: $49.95.

Contact: Gentry Software,
P.O. Box 4485, Springfield,
MO 65808, (800) 346-9475;
in Missouri, (800) 634-
8439. .

Inquiry 775.

C Is for Database
Management

C ode Base is a C library
that uses the same nam-

ing conventions as dBASE
and is compatible with dBASE
IIT Plus. You can operate
Code Base as a multiuser pro-
gram on a network file
server, with record and file
locking.

According to Sequiter
Software, there are 93 external
Code Base routines orga-
nized into 9 modules. The pro-
gram indexes three times
faster than dBASE III Plus,
Skip 100 is 100 times faster,
and it executes Do While loops
1000 times faster, Sequiter
reports.

To run Code Base you
need Turbo C, Quick C, or
Microsoft C 5.0 or 5.1.

Price: $149 (includes source
code).

Contact: Sequiter Software,
Inc., P.O. Box 5659, Station
L, Edmonton, Alberta, Can-
ada T6C 4Gl1, (403) 439-8171.
Inquiry 774.

Modula-2 for OS/2

O perating in what Logi-
tech calls “dual mode,”
its OS/2 version of Modula-2
lets you port applications be-
tween DOS and OS/2, as well
as develop applications that run
under real and protected
mode.

Included in Modula-OS/2
is Logitech’s text editor. It fea-
tures multiple windows and
menus along with a customiz-
able user interface. The OS/2
version of the editor lets you
use it with or without a
mouse and compile in the
background or foreground.
Price: $349.
Contact: Logitech, Inc.,
6505 Kaiser Dr., Fremont, CA
94555, (415) 795-8500.
Inquiry 778.
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Will The Real

Please
Stand Up

It's easy to identify the leader in VGA resolution—just look
to the company that brought you the first 800 x 600 EGA card.

800 x 600 VGA with 256 Colors

1024 x 768, too. Either way, Genoa’s SuperVGA HiRes™ is
the best way to see VGA. And your spreadsheets will look great,
with 132 columns and 60 rows for your viewing pleasure.

Crash-free Windows

Yes, we do Windows—no problem. And SuperVGA HiRes
is compatible with both the VGA PS/2 monitors and the
EGA Multisync monitors, in VGA and EGA modes.

So don't settle for inadequate imitations. Get the highest
VGA performance at the best price, in true Genoa tradition.

For the dealer nearest you, contact: Genoa Systems
Corporation, 73 E. Trimble Road, San Jose, CA 95131
FAX: 408-434-0997 Telex: 172319
Telephone: 408-432-9090

GCENOA

SYSTEMS CORPORATION

Genoa Systems Limited (U.K.) Tel: 01-720-5064

© 1987 Genoa Systems Corporation. SuperVGA HiRes is a trademark of Genoa Systems Corporation
Windows is a trademark of MicroSoft, Inc. Multisvnc is a trademark ol NEC Home Electronics
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CAD on the Mac

G eneric CADD, previ-
ously running only on the

PC, now runs on the Mac.
The Mac program offers the
same computer-aided draft-
ing and design capabilities, ac-
cording to Generic Software.
You can create drawings
from a set of simple objects,
including points, lines, cir-
cles, arcs, ellipses, and B-
spline curves. You can draw
objects in up to 256 colors,
layers, and line types; and
you can move, copy, erase, or
break objects, rotate them at
any angle, and scale them.
The Macintosh version lets
you edit multiple drawings in
separate windows simulta-
neously. You can cut and paste
objects between different
windows within the program
and with other programs
using the PICT format.
Generic CADD Level 1 for
the Mac is also compatible
with MultiFinder. It runs on
the Mac II, SE, and Plus.
Price: $99.50.
Contact: Generic Software,
Inc., 8763 148th Ave. NE,
Redmond, WA 98052, (206)
885-5307.
Inquiry 784.

High-Speed
Simulation

SIM, an event-driven,

interactive, mixed-level
simulator that supports
switch- and gate-level simula-
tion, now runs under OS/2.
You can use the program for
digital simulation, and it has
special features for MOS
(metal-oxide semiconductor)
circuits.

The OS8/2 version of DSIM
can simulate a maximum of
7000 gates using 1 megabyte
of memory. Under DOS, using
640K bytes, it could simulate
a maximum of 2500 gates. The
0OS/2 version supports all the

80 BYTE » SEPTEMBER 1988

Generic CADD makes its Macintosh debut.

features available in the DOS
version, including switch-
level simulation, interactive
waveform display, and tabu-
lar display functions.

Price: $1250 for the OS/2
version; $495 for the DOS
version.

Contact: Roche Systems
Corp., 1705 North Rankin St.,
Appleton, WI 54911, (414)
733-6077.

Inquiry 782.

[ & ]
Another CAM?

AM. This time, it

stands for computer-aided
mathematics. CompMath
1.02 is a menu-driven ad-
vanced mathematics program
that contains general, com-
plex, matrix, engineering,

and statistical mathematics.

Under the general math
option, you can calculate facto-
rials, angular units, log-to-
any-base conversion, and rec-
tangular/polar conversion
with graphs. You can also cal-
culate nth roots. The com-
plex math option lets you per-
form addition, subtraction,
multiplication, and division of
complex numbers raised to
real powers. You can calculate
complex roots and exponents
and plot complex graphs.

The matrix math option of-
fers matrix inversion, add/sub-
tract math, multiplication,
and transposition operations.

The engineering selection
is an introduction to engineer-
ing math, with polynomial,
quadratic, and simultaneous
equation calculations, and
derivative and integration.

The statistical option on
the menu lets you choose to
load numerical data from a

SCIENTIFIC AND ENGINEERING

keyboard or disk file and store
to disk. It lets you perform
basic statistical mathematics
and plot bar graphs or scatter
graphs with regression line
plotting.

The program’s graphics
capabilities let you plot graphs
in polar/Cartesian coordi-
nates and a variety of other
functions.

CompMath 1.02 runs on
the IBM PC and compatibles
with at least 256K bytes of
RAM, DOS 2.0 or higher, and
a CGA, EGA, or Hercules
monochrome graphics card.
Price: $49.

Contact: Bsoft Software,
444 Colton Rd., Columbus,
OH 43207, (614) 491-0832.
Inquiry 786.

Statistical Software

program that performs

multiple regression anal-
yses on data sets of up to 50
independent variables and any
number of observations was
announced by YakiSoft of
Canada.

YREG reads data from
ASCII files and can be used in-
teractively or in batch mode.

It produces the usual regres-
sion output, as well as pre-
dicted values, residuals, influ-
ence diagnostics, and a plot

of residuals versus predicted
values. Univariate statistics,
including mean, variance,
minimum, and maximum,

are produced for each variable.

The program runs on the
IBM PC and compatibles with
256K bytes of RAM. You'll
need a CGA display for resid-
ual plots.

Price: $33.

Contact: YakiSoft, P.O. Box
4151, Station C, Ottawa, On-
tario, Canada K1Y 4P3,
(613) 733-4563.

Inquiry 783.

continued



Now that the best name in
CAD 1s _this atfordable, why
settle for a generic brand?

What’s in a name? When it comes to the
Autodesk name, alot. In fact, it’s the best-
selling, most well-respected name in the CAD
business. There simply is not another company
with the credentials to make that claim.

That’s why you shouldn’t settle for any-
thing less than AutoSketch  the best way to
getstarted in CAD. AutoSketch is the precision
drawing tool from the Autodesk family of prod-
ucts. Notonly is AutoSketch priced at just
$79.95,* but unlike some entry-level CAD prod-
ucts, you don’t have to keep spending more to
add the features AutoSketch already has. Stan-
dard features like boxes, circles, stretching, mir-
roning and rotating—to mathematical precision.
And advanced CAD capabilities like dynamic
PAN and ZOOM and automatic dimensioning
and scaling, in up to 10 working layers.

Circle 23 on Reader Service Card

Of course, if you do want to move up from
AurtoSketch at some point, your files can easily
be uploaded into AutoCAD?

AutoSketch runs on IBM® PC/XT "/AT®and 100%
compatible computers, and supports IBM’s PS/2."
So if you’re ready for CAD, why not go with the

name that rates highest among both critics and
users? Anything else is, well, second-rate.

"To order AutoSketch call 1-800-223-2521.
For the name of your nearest AutoSketch
Dealer or for more in-
formation, call 1-800- l
445-5415 Ext. 1 or
write to AutoSketch,

2320 Marinship Way,
Sausalito, CA 94965.

AUTOSKETCH

AUTODESK, INC. &

“A speed-enhanced version (9 times faster), requiring @ math coprocessor, is available for $99.95.

AutoSketch and AutoCAD are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. IBM and Persoral Computer AT are registered trademarks of
International Business Machines Corporation. Personal Computer XT and PS/2 are trademarks of International Business Machines Corporation.
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Means Business
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stropylcrestafilespec, “FALENAME 01 DNCRYPTe AUTO; Pi='a.
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UserSoft/Cis the

Business C

UserSoft Business C is the finan-
cial C compiler that makes sense
to both clients and programmers.
Itis not just another C compiler.

Compare the functions:
UserSoft Business C is a superset
of Power C, Microsoft C and

Turbo C. It has over 1,000 standard

and business development func-
tions. The SuperlOR component
of UserSoft Business C has the
input/output features of COBOL,
PL/1, FORTRAN and BASIC and
yet can read financially for-
matted data (eg. $209.87 CR).
UserSoft Business C has 36
easy-to-use matrix functions for
management science (opera-
tional research), business statis-
tics, finite element and circuit
analysis.

Compare the Portablity:
UserSoft Business C supports the
latest features of standard ANSI
C.Ifyou already havea C
compiler (MS-DOS, UNIX, VS,
VMS, MVS, etc.) our Business
Development Tool package will
commercialize your compiler for
only $199.95 for PCs. This pack-
age is suitable for IBM, Wang,
Sun, VAX and other systems.
Compare the Doct tation:
The UserSoft Business C manual
provides actual programming
examples for every function —
over 1,000 of them.

Compare the Product:

UserSoft Business C is the cap-
ability union of C + COBOL +
BASIC + PL/1 + FORTRAN +
Make + SCREEN:PC version

of UNIX's curses + database
tools + graphic tools + IBM
mainframe’s VSAM + a multiple
window graphic debugger and
more.

¥ within 60 days of purchase, this product
does not perform 1n occordance with our

claims, call our customer service deport-

ment and we witl orrange o refund

All UserSoft products are rademarks
or registered trademarks of UserSoft
Systems Limited. Other brand ond prod-
vct names are trodemorks or registered
frademarks of their respective halders.
Copyright® 1988 UserSoft Systems
Limited

Circle 287 on Reader Service Card

Compatre the Price:

It's a fraction of what you might
expect — the complete UserSoft
Business C package is available
at the introductory price of
$249.95 while the Business
Development Tool Package is
available for $199.95.

"In our testing, none of your claims
have failed. It is to our advantage
to use SUPERIOR, SAM and SCREEN for
our research. | strongly recom-
mend that all professional pro-
gram developers use SUPERIOR,
sam and screeN for artificial
intelligence, scientific, engineer-
ing, industrial, financial and
especially business related
applications.”

Dr Paul R Schroeder, PhD (MIT)
President of Maximum Storage, Inc.
Co-Founder of INMOS US

Sole Designer of Mastek 4116
Co-Designer of Mostek 4027

UserSoft Business C:
The ultimate C
language for
business & financial

applications

UserSoft Business C is a new ANst
compatible compiler that runs
faster and easier than Microsoft
C and has more functions than
Turbo C®. It cuts coding for busi-
ness and financial applications
by ot least 50% - 90%.

If You're Just Beginning,
Usersoft Business C makes
learning C a pleasure.

If You're Programming In
COBOL, BASIC or FORTRAN,
switching to UserSoft Business C
will be easier than you expect.
UserSoft Business C retains the
best of these languages while
simplifying C without loss of any
standard C features.

UserSaft Systems Limited

Suite 1512, 409 Granville St
Vancouver, BC, Canado V6C 172
Telephone 604/681.8872

Pawer C1s a frademark of Mix Softwore.
MS-DOS, Microsaft C 1s o registered

d % of # Carporati
Turbo C is a registered irademork of
Borland internahanol
1BM, MVS ond VSAM are trademarks
of Internatianal Business Machine
Sun 15 a trademark af Sun Microsystems
DEC, VMS and VAX are trademarks of
Digiol Equipment Corporohion
UNIX s o trademark of Bell Laboratory
VS s atrodemark of WANG Loborotory

If You're Programming in C,

you may switch to UserSoft
Business C or enhance your cur-
rent compiler with our Business
Development Tool package. This
will give you UserSoft Business C
capabilities on most popular
systems such as Microsoft C,
Power C, Turbo C, UNIX C, and
Wang VS C.

UserSoft Business C:
With a new state-of-

the art C debugger
UserSoft Business C debugger
will reduce the time you spend
debugging your C programs by
at least a factor of 10. It allows
you to debug graphics programs
on a single monitor.

UserSoft Business C:
The World’s most
versatile Data
Manager and

Database Tool
Our Structured/Access Method
(S/AM) allows:

+unlimited types of key {including
graphics)

+unlimited numbers of key parts

« unlimited numbers of dota fields

« mixing of fixed and variable lengths for
data fields or key parts

«data encryption from file level down to
byte level

+ unlimited devices for storing a key part
or adota field

+ unlimited size for any key part

« unlimited number of tables

« unlimited concurrently open files

« maximum protection on data security

S/AM is well suited for applica-
tions to finance, banking,
business, imaging, artificial
intelligence, knowledge-based
information, science, engineeer-
ing, simultation and industrial
control.

Business
Development Tool
Pockoge

To order Call: 1-800/663-0322

60 Day Money Back Guarantee
Not Copy Protected

See us at Comdex 88 at the
Tropicana Booth — T617
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WHAT’S NEW

Professional Write
Adds Features

f you’re already a Profes-

sional Write user, you’ll
find that, with version 2.0,
you can now read and write to
files from other programs,
you have a choice of many pre-
set fonts, there’s a new file-
finder capability, and you have
enhanced table-editing
features.

Version 2.0 lets you inte-
grate database management
and spreadsheet data into
your word-processing docu-
ments without converting
from one format to another.
You can even import Lotus
1-2-3 named ranges and co-
ordinate ranges, and you can
merge data from dBASE 111,
ASCII, or Professional Write’s
own address book into form
letters without any conversion.

When it comes time to
choose a font, you call up a
menu of preset fonts, includ-
ing those for Hewlett-Packard
LaserJet and DesklJet
printers, Apple LaserWriters,
and other PostScript printers.

The file-finder capability
lets you sort DOS directory
listings by filename, exten-
sion, date, or size. If you forget
the name of a file, you can
search for it with a string of
characters that may be
contained in the file.

Professional Write 2.0 lets
you manipulate rectangular
blocks of text. It also features
a built-in five-function calcu-
lator that can recalculate
rows of numbers.

Version 2.0 runs on the
IBM PC, XT, AT, and compat-
ibles with at least 512K bytes
of RAM and DOS 2.0 or
higher.

Price: $199.

Contact: Software Publish-
ing Corp., 1901 Landings Dr.,
P.O. Box 7210, Mountain
View, CA 94039, (415)
962-8910.

Inquiry 791.
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Professional Write 2.0: a word processor for managers.

Wordbench: Tools
for Writing

ddison-Wesley’s Word-

bench word processor
runs on the IBM PC and the
Apple Ile, IIc, and IIGS.

The program is made up of
an outliner, notetaker, add-in
manager, writer, print man-
ager, and folder manager. The

he upgraded Frame-
work III represents a
new strategy for Ashton-
Tate, which no longer views
Framework as an integrated
package, but as a decision-
support program.
Enhancements to Frame-
work include the ability to
import and export files with
WordPerfect or Lotus 1-2-3
version 2.01, and the ability
to run other applications
without leaving Framework.
It also has support for mem-
ory beyond the 640K-byte
limit, mouse support, a the-
saurus, and electronic mail.
Better performance
shows up in the more power-
ful outliner, easier file man-
agement, better dBASE
compatibility, a spreadsheet
that recalculates 50 to 100
percent faster, and verb to-
kenization to speed up per-

outliner and notetaker are in-
tegrated so you can assign or
reassign notes to any point in
the outline. If you move head-
ings, the program automati-
cally moves the corresponding
notes. You can then merge all
the notes and the outline into a
first draft.

Notetaker can also work as
your information manager, al-
lowing you to search notes by
subject, key words, or priority

From Integration to Decision Support

formance of programs writ-
ten with Framework’s
applications language.

The new telecommunica-
tions and network supportin
Framework III uses Action
Computing’s MHS (Mes-
sage Handling System) mes-
sage format.

A local-area-network
(LAN) version of Frame-
work III is scheduled to be
released soon, according to
Ashton-Tate.

FrameworkIII runsonthe
IBM PC, XT, AT, and com-
patibles with 640K bytes of
RAM and DOS 2.0 or
higher.

Price: $695; LAN version,
$995.

Contact: Ashton-Tate,
20101 Hamilton Ave., Tor-
rance, CA 90502, (213) 329-
8000.

Inquiry 787.

markings. You can also edit
and print notes.

The add-in manager lets
you integrate future applica-
tions and features. Brain-
stormer is the first add-in in-
cluded with Wordbench, and
it includes freewriting, invisi-
ble writing, nut shelling, and
goal setting. Freewriting lets
you write in a continuous
stream, but not edit. Invisible
writing conceals words as
you enter them. Nut shelling
limits the amount of space in
which you can write, and goal
setting asks for subject, point
of view, audience, and purpose
of writing.

The writer facility in
Wordbench manages the writ-
ing, editing, and formatting
tasks and also serves as the
merging point between the
outliner and the notetaker. You
can also use the writer to im-
port and export information
from other programs in
ASCII format.

Some of the desktop tools
in Wordbench include the
viewer, a window that lets
you see and work with two
documents at once, a spelling
checker, a thesaurus, word
search, and a format tool.

The folder manager main-
tains files; it gives you access
to macros and keeps track of
all the documents in a folder.

Finally, the print manager
contains all the commands and
functions that enable you to
print a document.

Wordbench runs on the
IBM PC, XT, AT, and compat-
ibles with 256K bytes of
RAM and DOS 2.0 or higher.
The Apple version requires
128K bytes of RAM and Pro-
DOS 8.

Price: IBM version, $189;
Apple version, $149.
Contact: Addison-Wesley,
One Jacob Way, Reading, MA
01867, (617) 944-3700.
Inquiry 788.
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EmulateThe Best
With The Brightest.

Theres no denying the availability of some outstanding dedicated terminals to
access Digital® Hewlett-Packard, and Data General® host systems. Which makes the
task of precisely emulating the performance of those dedicated terminals on an
IBM® PC or compatible a rather significant challenge.

Based on the feedback we've received from Smarlerm® users, our family of
terminal emulation software has met the challenge, passed every test, and surpassed,
in the opinion of a host of enthusiastic users, the performance of the host system
terminals being emulated.

The reasons why we shine are fundamental.

Every Smarlerm emulation is precise. So precise, in fact, that a dedicated
terminal’s Smarlerm counterpart fully emulates not only advanced performance
features but also unique terminal quirks and bugs.

Every Smarlerm emulation is easy touse. Its one thing to make software do
what hardware does. Its another challenge to minimize software’s human wear. The
people designing our products understand the nature of the people using them.

Every Smarlerm emulation is easy to learn. These days, training costs are a hot
topic. Software intended to boost overall system efficiency must recognize the value
of learning speed. We have.

Its also easy to learn more about how Smarlerm emulations can help you
shine. Your software dealer can supply all the details. Or you can contact us at
(608) 273-6000 to request complete specifications and a demonstration disk of the

Smarlerm emulation that precisely matches your requirements. FE’-s”’rO

© 1988 Persoft, Inc., 465 Science Drive, Madison, Wisconsin 53711 US.A. Persoft and SmaiTerm are registerec: trademarks of Persoft, Inc. All Rights Reserved. IBM is a registered trademark of
International Business Machines Corporation. Digital is a regi d trad k of Digital Equip Corparation. Data General is a registered trademark of Data General Corporation
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WHAT’S NEW

Have a Blast with
Your Mac

W ith MacBlast at each
end of a data transfer,
you can send data to other
vendors’ systems from a Mac
Plus, SE, or II. MacBlast
uses pull-down menus that give
you access to DEC VT-52,
VT-100/200, and other termi-
nal emulations. The commu-
nications program also sup-
ports MultiFinder and lets
you switch back and forth be-
tween other applications.
MacBlast retains many of
the features found in other
products in the Blast family,
including auto-dialing; auto-
log-in to remote systems;
automated modem operations;
and BlastScript, a program-
ming language that lets you set
up repetitive tasks or scripts.
MacBlast supports the
MacBinary standard and uses a
proprietary full-duplex pro-
tocol to send data in both di-
rections at once. It operates
through RS-232C ports witha
hard-wired link or phone line
and modem, or over asynchro-
nous links over Ethernet or
AppleTalk networks. It can
send and receive binary files,
text, and console commands.
Price: $195.
Contact: Communications
Research Group, 5615 Corpo-
rate Blvd., Baton Rouge, LA
70808, (504) 923-0888.
Inquiry 794.

Share and Share
Alike

Y ou can share hard disks
and printers with one to
four other users with Con-
nect-PC. The utility gives you
access to the servers’ disks
on a file-by-file basis. And you
can use it in multiuser appli-
cations, as it supports DOS file
and record locking.

The utility also supports
up to three serial or parallel
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MacBlast performs simultaneous sends and receives.

printers at the server. It can
send up to 1000 characters per
second to each printer, ac-
cording to Micro Advice.
Using the advanced print op-
tions, your printer output is
saved on disk, allowing you

to generate output whenever
you need it.

Micro Advice reports file
transfer speeds of up to
115,000 bps for Turbo XTs,
ATs, and 80386s, and 56,000
bps for XTs.

Connect-PC comes in two

Fast File Transfers

astwire II lets you ex-

change data between
5%-inch and 3%-inch flop-_
py disk drives or hard disk
drives on different ma-
chines. When running in
parallel modeittransfers ata
rate of SO0K bits per second,
Rupp Brothers reports.

In what the company
calls Turbo Serial mode, it
transfers at 200K bps using
seven-wire serial cable.
Fastwire Il features error-
checking and three user
interfaces.

With the basic version of
Fastwire II, you have a
choice of one 6-foot serial or
parallel cable, both with
thumbscrews that fit IBM
PCs, laptops, and PS/2s. A
4-head serial cable comes
with 25-pin and 9-pin AT-

varieties. The first is the soft-
ware server, which has no
hardware other than the COM
ports. The second type is the
hardware server, which in-
cludes software and a board.
Price: $199 for two PCs;
$299 for three; $649 for four
(includes board); $749 for
five (includes board).
Contact: Micro Advice

Corp., 400 Phillip St., Unit 9,

Waterloo, Ontario, Canada
N2L 5R9, (519) 884-4231.
Inquiry 793.

style connectors. To use
Fastwire II, you connect the
-cable to your system and load
the software onto each com-
puter. No changes to the
config.sys file are neces-
sary, and the program auto-
matically connects the ma-
chines and selects the proper
serial or parallel ports.
Thethree levels of user in-
terfaces include the split-
screen mode, which displays
current directory files on
both computers; macro/
script form mode, which lets
you write and record cus-
tomized scripts for daily or
routine transfers; and ad-
vanced command mode,
which provides you with a
command-line interface that
allows you to enter complex
transfer commands with just

Track Action
Across a Network

T rack action of work-
groups with Action-
Tracker, a project-manage-
ment program from
Information Research. The
network version of Action-
Tracker integrates the activ-
ity of each member of a net-
work so everyone knows
who’s responsible for what
and when.

The network version runs
on Novell’s Advanced Netware
286 and any DOS 3.1 NET-
BIOS network, according to
the company. It includes
Project Query Language
(PQL), ActionTracker’s rela-
tional report writer.

Price: $1498.

Contact: Information Re-
search Corp., 2421 Ivy Rd.,
Charlottesville, VA 22901,
(800) 368-3542; in Virginia,
(804) 979-8191.

Inquiry 795.
continued
a few keystrokes.
You can also use Fastwire .

II to back up and manage
files on a hard disk. You can
back up only the most recent
files or those that have been
altered since a specified
date. You also have options
to view, rename, or delete
files on either system.
Fastwire II runs on the
IBM PC and compatibles
with at least 170K bytes of
free memory and DOS 2.0 or
higher.
Price: $129.95 for basic ver-
sion; $159.95 for deluxe ver-
sion withboth serial and par-
allel cables.
Contact: Rupp Brothers,
P.O. Drawer J, Lenox Hill
Station, New York, NY
10021, (212) 517-7775.
Inquiry 792.




MORE AND MORE PEOPLE

JPI Modulu-2 looks like another
clussic in the making. It gener-
ates code us good us or better
than leading C compilers and
the programming environment
isa genuine pleusure to use!

Dick Pountain

BYTE Magazine

“After months of frustration with
Logitech Modula-2/86. I bought
TopSpeed Modula-2...1 am
delighted with it. Not only did it
perfectly compile myv 10,000 lines
of existing source, it’s just more
Sunaswell’

Hans U. Gerber
ETH. Switzerland

“lliked all of the hard-disk space
that was recovered after I deleted
my BORLAND. MICROSOFT,
and LOGITECH compilers,
because with TopSpeed Mod-
ula-2 all the rest are obsolete.

Robert . Randall
Donnelley Marketing

ARE SWITCHING TO

MODULA-2

See us ot COMDEX
Cashman A348

The successor of Pascal: IPI TopSpeed Modula-2 produces
better code than Microsoft C, Turbo C, Logitech Modula-2,
and Turbo Pascal 4.0.

JP1 TopSpeed Modula-2 is a professional Modula-2
development system with full support of memory models,
multi-tasking, long data types, structured constants, long
and short pointers, 80x87 inline code and emulator, sepa-
rate compilation, direct BIOS/DOS calls, etc. The com-
prehensive library includes CGA, EGA and VGA graphics
support, math functions, sorting, file handling, window
management, a time-sliced process scheduler iind more.

The Compiler Kit includes: High-speed optimizing compiler (3,000-5.000
lines/min. on a PC AT 8MHz). integrated menu-driven environment with
multi-window/multi-file editor. automatic make, fust smart linker. All
Modula-2 sources to libraries included. BONUS: Complete high-specd
window management module included with source. 258-page User's
Manual and 190-page Language Tutorial

The TechKit includes: Assembler source for start-up code and run-time
library. JP1 TopSpeed Assembler (30.000 lines/min). TSR module.
communications driver. PROM locator. dynamic overlays, and tech-
nical information. 72-page manual.

System Requirements: IBM PC or compatible, 384K RAM, two floppy
drives (hard disk reccommended).
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TopSpeed’s seamlessly integrated
environment.

VID, the Visual Interactive
Debugger, coming soon.

1 v o o o o
Microretr (V5.0

Torbo Parial V4 &

Sieve benchmark measured by
the British Standards Institution
(BS1)—2S5 iterations on an
SMH: AT.

Compiler Kit $99.95
TechKit $59.95

To Order:

In the US & Canada. call:
1-800-443-0100

Ext 255, 24 Hours.

Or mail us your order with
acheck, money order, or
VISA/MC information.
30-day unconditional
money-back guarantee.
Shipping & handling charges:

In North America: Add $5.00 ship-
ping & handling. plus $2.00 for
each additional product. Overseas:
Add $20.00 shipping & handling.
plus $8.00 for each additional
product.

A Jensen&
ap Partners
International

1101 San Antonio Rd, Suite 301
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