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At better than 16,000 lines a minute,”
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which was already faster than any other C
compiler.
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Nice bugs are dead bugs, and Turbo C window in Turbo C. The Execution Bar highlights the next line the debugger will execute.
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Turbo Assembler, Turbo D

What started modestly enough in
November of 1983 with the launch of
Borland’s first program, Turbo Pascal®
1.0, became a revolution and it's been
going like a rocket ever since.

We've changed the way you program.
We invented integrated environments
with Turbo Pascal and we brought them
to all our languages. Borland continues
to bring you the best programming tools
in the world.

New! Turbo Assembler &
Turbo Debugger

Two state-of-the-art development tools
in one package for only $149.95.

New Turbo Debugger®
debugs all sizes

With EMS support, remote debugging,
and 386 virtual machine debugging,
there’s no limit to the size of program
you can debug. In fact with 386 virtual
machine mode, debugging takes zero,
bytes of conventional memory!

See what's happening
Overlapping windows give you multiple
views of the program you're debugging:
source code, variables, CPU registers,
call stack, watches, breakpoints, memory
dump, and more. And a new “session-
logging” feature tracks and records your
every move.

You're in control

Our breakpoints give you more control
than anyone else’s. Ordinary debuggers
only get you to a stop, then they stop.
When our breakpoints are triggered
you can simply stop, or you can print
expressions, run code, send messages
to the session log, or even evaluate an
expression with user-defined function
calls. And a/f our breakpoints are
conditional.

TURBO DEBUGGER

feaakpninte Dats

AlL-FI

Munnric preconzor

NIL-FY

YuUr soreuvn

Vindow ptions

Shown here are views of source code, CPU registers, watch expressions, and a session log.

Unique Data Debugging

Plain Vanilla debuggers can only give
you code debugging. Our new Turbo
Debugger give you data debugging too.
You can browse through your data from
the simplest byte to the hairiest data
structure, inspect arrays, and walk
through linked lists. All by point

and shoot.

Feature highlights

Breakpoints

= Actions: stop, run code, log expression
= Break on condition, memory changed
= Software ICE capabilites

= 386 debug register support

= Support for hardware debuggers

Debug any program

e Turbo Pascal, Turbo C, Turbo Assembler

= EMS support

= 386 virtual machine and remote machine
debugging

= Supports CodeView® and .MAP-compatible
programs

Data Debugger

= Follow pointers through linked lists

= Browse through arrays and data structures
= Change data values

TURBO ASSEMBLER

New Turbo Assembler®

lets you write the tightest,
fastest code

Turbo Assembler is faster than other
assemblers, and you can use it on your
existing code. It's fully MASM compat-
ible, 4.0, 5.0, and 5.1; even MASM can't
say that. Turbo Assembler takes you
beyond MASM, with significant new
Assembly language extensions, more
complete error checking, and full

386 support.

Turbo Assembler is designed for easy
interfacing with high-level languages like
Turbo Pascal and Turbo C. We use Turbo
Assembler on Quattro,® our best-selling
spreadsheet program; now you can write
your own best-seller with Turbo
Assembler!

Feature highlights

= Faster than other assemblers

= MASM compatible (4.0, 5.0, and 5.1)

= Significant new assembly language
extensions

= Easy interfacing with high-level languages
including Turbo C and Turbo Pascal

= Full 386 support

TURBO [ TURBO Microsofts

FEATURE COMPARISON DEBUGGER CodeView* BGIDEMO BENCHMARK ASSEMBLER Assembler

. I Assembly time (seconds) 9.34 27.46
Multiple overlapping views Yes No o
386 virtual-86 mode debugging Yes No Link time (seconds) 45 1051
Remote debugging Yes No FEATURE COMPARISON
Data debugging Yes Partial MASM compatible (4.0, 5.0, 5.1) Yes No
Generalized breakpoints Yes No | Thorough type checking Yes No
Session logging Yes No Nested structures and unions Yes No
Conventional memory used—80386 Zero K 230K Multimodule cross reference Yes No
Conventional memory used—remote 15K N/A Assemble multiple files Yes No

Turbo Oebugger version 1.0, Microsoft CodeView version 2.2 Rt_nn on IBM PS/2 model 60 using Turbo Assembler version 1.0, Turbo Linker version 2.0,

Macro A version .10, Mi Overlay Linker version 3.64




The Revolution
continues
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Turbo C 2.0 has the best

of everything

» Includes the compiler, editor, and
debugger, all rolied into one

» Integrated source-level debugger
lets you step code, watch variables,
and set breakpoints

» Develop and debug production-quality
code in all six memory models

» Inline assembler support

» Support for Turbo Assembler
and Turbo Debugger

» Make facility with automatic
dependency checking

» Over 430 library functions, including
a complete graphics library

» Only $149.95

New Turbo C Professional

Turbo C 2.0 plus both Turbo Assembler
& Turbo Debugger: all three programs
rolied into one—the one C package that
has everything. A complete set of tools
that caters 1o every level of program-
ming expertise. Turbo C Professional:
$250. Includes coupon for free T-shirt
(while supplies last).

New! Turbo Pascal® 5.0 with
integrated source-level
debugger
Turbo Pascal, the worldwide favorite with
over a mitlion copies in use, just got
even smarter. The best got better. Meet
Version 5.0. In a word, it's revolutionary.
Not only do you go code-racing at
more than 34,000 lines a minute,” you

Turbo C 20!
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Shown here is the Evaluate/Modify window of Turbo Pascal: look at expressions, examine

structured data types, change variables on the fly

I's completely integrated and bullet-fast.
Turbo Pascal’s new integrated

debugger takes you inside your code

for fast fixes. You step, trace, set muiti-

ple breakpoints. You modify variables as

you debug and watch full expressions

at runtime.

Separate Compilation

Break your code into units. Your separ-
ately compited units can be shared by
multiple programs and linked in a flash
with Turbo Pascal’s built-in Make utility
and smart linker. We give you a powerful
library of standard units including the
spectacular Borland Graphic Interface
and our state-of-the-art overlay

also now go into a sophisticated debug- ~ Manager.

ging environment—right at source level.
TURBO PASCAL 5.0 TURBO Turbo
SIEVE BENCHMARK PASCAL 5.0 Pascal 4.0
.EXE size (bytes) 1440 1504 [
Execution time (seconds) 6.15 7.25
FEATURE COMPARISON
Integrated debugger Yes No
Overfays, including EMS support Yes No
8087 floating-point emulation Yes No
Turbo Debugger support Yes No
Procedural types, variables, parameters Yes No
Smart linking of code and data Yes No
Constant expressions Yes No
EMS support for editor Yes No
Benchmark (25 iterations) run on an 1BM PS/2 Model 60.

50-day money-back guaranteet

BORLAND
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Feature highlights

» Includes the compiler, editor,
and debugger, all rolled into one

» Integrated source-level debugger
lets you step code, watch variables,
and set breakpoints

= Overlays, including EMS support

= 8087 floating-point emulation

» Support for Turbo Assembler
and Turbo Debugger

e Procedural types, variables,
and parameters

= Smaller, tighter programs: Smart Linker
strips both unused code and data

= Constant expressions

= EMS support for editor

= Only $149.95

Debugging: The inside story
Turbo Pascal's new integrated source-
level debugger takes you inside your
code to fix errors fast. Don’t worry
about errors, everyone makes them;
but with the right debugger, this one,
it's a fast fix.

Turbo Pascal Professional®
Turbo Pascal 5.0 plus both Turbo
Assembler & Turbo Debugger: all three
programs rolled into one—the one
Pascal package that has everything. A
complete set of tools that caters to
every level of programming expertise.
Turbo Pascal Professional: $250.
Includes coupon for free T-shirt

{while supplies last).

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



11988 Hayes Microcomputer Products, Inc

A MODEM THAT IS TWICE
AS GOOD ASIT LOOKS,

It says 9,600 bps. But for this modem. trans- protocols, no compressing files.
mitting data at 9,600 bps over dial-up lines isn't the A'V-series Smartmodem 9600™ can even take
half of it. the place of two modems. Because it communicates

Its built-in data compression can boost in either synchronous or asynchronous mode.

throughput to 19,200 bps. While error-control pre- All of which makes our 9600 at least twice as
vents loss of data. good as it seems. Or, looking at it the other way,
With no effort on your part—no selecting more than double your money’s worth,

For your nearest Hayes dealer. call 800-635-1225. Hayes Microcomputer Products, Inc.. PO. Box 105203. Atlanta. GA 30348. H@e Se
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The Dell System 220.
Once again the critics
stole the words right

out of our mou

“The Dell Systerm 220runs most PC Labs system
benchmark tests at speeds that would make you think

youre running a 3586
—PC MAGAZINE

‘the Dell machine is renewed evidence that the
price of 286-based desktop equipment continues to
drop rapidl, making such machines very attractive for
daily work under MS-DOS even as they hold out the
promise of running OS/2 in the future”

—WILL FASTIE, PC WEEK

“..includes a year's on-site support...in the price of the
computer. This is the sweetest support deal offered by any
computer vendor in the industry.”

—ERIC KNORR, PC WORLD

“The hot item from a technical point of view is the
Systern 220, This machine runs a 286 processor at 20 MHz,

which is its major claim to farne””
—WILL FASTIE, PC WEEK

‘the System 220 has more going for it than just speed.”
—PCWORLD
4 Fall1988 + BY TE IBM Special Edition




The reviews are beginning to pour in.

And they read like a wish list for
every power user looking to exceed the
ordinary limitations of a 286 computer.

The computer everyone is praising in
such glowing terms is the Dell System 220.

The first 286 computer with a clock
speed of 20 MHz.

It’s totally MS-DOS® and MS®OS/2
compatible. Yet it sells for much less than
you may pay for a 386 computer.

Because you buy it direct from us.

Eliminating the mark-ups and mar-
gins of computer stores.

We design and build every Dell
computer right here in Austin, Texas.

We put each and every one through
a comprehensive burn-in and a battery of
diagnostic tests before we ship it.

And after we ship, we give you the
best technical support you'll find any-
where in the computer industry.

Our technicians are on the phone
from 7AM to 7PM every business day.

Almost any question you may have
about a Dell system can be answered over
the phone.

And, in the rare case, that your ques
tion can't be answered by an orrline tech-
nician, we'll send a Honeywell Bull tech-
nician by the next business day.

A full year of onrsite Honeywell Bull
service is included within the purchase
price of your Dell system.

Your Dell computer also comes with
a thirty-day money back guarantee.

And we back every one of our comr
puters with a one year limited warranty
on any defective parts or workmanship.

For more information about Dell
computers, read the reviews in the trade
press, turn the page, review our product
offerings, and call us at (800) 426-5150.

You'll like what we have to say.

DELL TO ORDER,CAILL

g S()0)-420-5150

SORSINION] [N THE US. AND CANADA
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The Dell
Computer
Sdtore,

Welcome to our store.

We believe you'll find this an extremely
pleasant shopping experience.

Our sales staff is on hand to serve you
from 7AM to 7PM (CST) from Monday
thru Friday.

Just call (800)426-5150 and we'll give
you the technical assistance and informa-
tion you need to make sure youre buying
the system that’s right for your needs.

Then you have the option of either
a direct purchase or your company can take
advantage of our Leasing Plan.

Once you've made your choice, our
Total Satisfaction Guarantee gives you
thirty days from the day you receive your
system, to decide if you are absolutely,
totally satisfied with the product.

If you're not, simply return the system
and you'll receive a full refund. No ques-
tions asked.

Your Dell computer is supported by a
team of technical experts that can be reached
every business day, fgom 7AM to 7PM (CST),
simply by calling (800) 624-9896

In most cases, any question you may
have about your Dell system can be
answered by one of our technicians on
the telephone.

Our technicians are also supported by
Honeywell Bull service engineers who can
be sent to your office by the next business
day, should on-site service be required.

This optional service contract is avail-
able in over 95% of the United States, with
over 1000 engineers in 198 service locations.

We also offer a OneYear Limited
Warranty,* which warrants each system we
manufacture to be free of defects in mater-
ials and workmanship for one full year.

Feel free to call or write for the com-
plete terms of our Honeywell Bull Service
Contract, Guarantee and Warranty. Dell
Computer Corporation, 9505 Arboretum
Blvd., Austin, Texas 78759-7299
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THE NEW
20 MHz 386+
SYSTEM

310.

The top of the line. It's our highest
performance computer available,
faster than the IBMt PS/2t Model
80 and the Compaqt 386/20. It
runs at 20 MHz with the latest 32-
bit architecture. Since it also has
Intel's Advanced 82385 Cache
Memory Controller, and high per-
formance disk drives, the System
310 is ideal for intensive database
management, complex spread-
sheet development, CAD/CAM,
desktop publishing or perfor-
mance as a network file server.

Standard Features:

= Intelt 80386 microprocessor
running at 20 MHz.

=] MB of RAM (640K usable)
expandable to 16 MB without
using an expansion slot.

s Advanced Intel 82385 Memory
Controller with 32 KB of high
speed static RAM.

= Socket for 20 MHz 80387 or
Weitek coprocessor.

8 525" 1.2 MB or 3.5” 144 MB
diskette drive.

® Dual diskette and hard disk
drive controller.

® Enhanced 101-key keyboard.

®] parallel and 2 serial ports.

= 200-watt power supply.

u 8 expansion slots (6 available).

Performance Enhancements
(Systems 310 and 220):

= 384 KB of dedicated RAM is
used by portions of the system
software for increased
performance.

THE NEW
20 MHz 286
SYSTEM

220.

As fast as most 386 computers,
at less than half the price—more
power for the money than any
other system. An 80286 system
that runs at 20 MHz, with less
than one wait state. Completely
compatible for both MS-DOS®
and MS® OS/2 applications (it
runs faster than IBM PS/2 Model
80), and with a remarkably small
footprint, the System 220 is the
ideal executive workstation.

Standard Features:

» 80286 microprocessor running
at 20 MHz.

= | MB of RAM (640K usable)
expandable to 16 MB (8 MB*
on system board).

®» Page mode interleaved memory.

» Integrated diskette and VG.".
video controller on system
board.

» One 3.5" 144 MB diskette drive.

# Integrated high performance
hard disk interface on system
board.

# Enhanced 101-key keyboard.

] parallel and 2 serial ports.

= LIM 4.0 support for memory
over 1 MB.

& Three full-sized ATt compatible
expansion slots available.

a Socket for 80287 coprocessor.

Options:

u External 5.25" 1.2 MB diskette
drive.

135" 144 MB diskette drive.

= Intel 80287 coprocessor.
ok p
‘Lease for as low as $148/Month. 1 MB RAM upgrade kit.
_ o **L ease for as low as $85/Month.
[ _System 310 T With Monitor & Adapter
. VGA _ —
Hgﬂz?“ [ h\'{gtﬁ) Color [ _With Monitor ]
- & 4 System rVVG 2 | voa | YA )
$4,099 | $4,399 et ‘4 Mono | Color Cl;?ll;r
T ooMB- | o | One e ]
18 ms $4,899 l $5,199 Diskette | $2.299 | $2,499 | $2,599
ESDI o Drive | - ]
150 MB - 40 MB -
18 ms $5399 $5699 Z%ms . $2,999 ‘ $3,199 | $3299
ESDI Hard Dis
M| ' T e
| “18ms $7399 $7699 29ms | $3799 | $3999 | $4099
__ESDI [ | | Hard Disk | ai |




THE
12.5 MHz
SYSTEM

200.

A great value in a full-featured AT
compatible. An 80286 computer
running at 12.5 MHz, this compu-
ter is completely MS-DOS and

MS OS/2 compatible. The System
200 offers high speed drive options,
industry standard compatible BIOS
and on-site service. As Executive
Computing said of this computer’s
predecessor, “If faster processing
speed and low cost are two key issues
affecting your purchase decision,
this machine might be the ideal
choice for your office”

Standard Features:

= Intel 80286 microprocessor run-
ning at 12.5 MHz.

® 640 KB of RAM expandable to

16 MB (4.6 MB*on system board).

®525" 1.2 MB or 3.5” 1.44 MB
diskette drive.

® Dual diskette and hard disk
drive controller.

® Enhanced 101-key keyboard.

® ] parallel and 2 serial ports.

= 200 watt power supply.

= Real-time clock.

= 6 expansion slots. (4 available
with hard disk drive controller
and video adaptor installed).

s Socket for 8 MHz 80287
COProcessor,

Options:

= 512 KB RAM upgrade kit.

# 8 MHz Intel 80287 coprocessor.
**Lease for as low as $78/Month.

Moo T
| Syz"’(‘)‘(?)m With Monitor & Adapter
r T T
Hard VGA
Disk }\\XGA Color
| Drives one Plus
— S
40 MB - ’
| 28ms I $2999
— 1— '—
| oomB- |
18 ms $3.499 $3.799
| EsDl + +
150 MB
| 18ms | $3999 $4.299
ESDl
|- ] — 1
322 MB - [
18 ms ‘ $5999 $6.299
ESDI I
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every business application includ-
ing: accounting, communications,
desktop publishing, graphics, word
processing, integrated applications
and user training.

So when your Dell System
arrives, you can do productive
work the minute you unpack

A Full Line Of Com:
A Full Line Of Co

At Dell, we understand that
different users have different needs.
So we tailor each systemn to the
user’s individual requirements.

We offer monitors, graphics
boards, tape backups, dot matrix
and laser printers, hard disk and
diskette drives, expanded memory

boards, serial mice and more. the box.
We also offer third party soft- We can build you the system
ware apphcatlons for virtually you've been looking for.

COMMON TO THE SYSTEM 310, SYSTEM 220 AND SYSTEM 200:

The Dell System Analyzer. Guaranteed hardware and software compatibility. Security lock
w1th lockmg chassis. 12 month on-site service contract (Available on complete systems).

| —

| PRINTERS/ SOFTWARE. We offer a full line of pnnters and popular soﬁware
| _A_II printers come with our 30-day money-back guarantee.

| LASER PRINTERS.
LASER SYSTEM 150; $5995. LASER SYSTEM 80; $3,295. LASER SYSTEM 60; $2,195.
15 pages per minute, text 8 pages per minute, text 6 pages per minute, text
and full-page graphics. and full-page graphics. and full-page graphics.
Dual 250 sheet-input trays.
DOT MATRIX PRINTERS.
PRINTER SYSTEM 800; PRINTER SYSTEM 600; PRINTER SYSTEM 300;
$699.95. $499.95. $199.95.
Highest resolution textand ~ 9-wire dot matrix. 9-wire dot matrix.
graphics from a 24-wire dot  Draft quality at 240 cps. Draft quality at 144 cps.
matrix printer. Near-letter quality at 60 cps.  Nearletter quality at 36 cps.
Draft quality at 200 cps. Standard parallel interface. =~ Four standard fonts.
Correspondence quality Wide carriage. Paper parking.
at 132 cps. Standard parallel interface.
Letter quality at 66 cps.
Standard parallel and serial
interfaces.
Wide carriage.

— -

’ OPERATING SYSTEMS.

Dell Enhanced MS-DOS 3.3 with disk cache and other utilities; $119.95.
Dell Enhanced MS OS/2 Standard Edition 1.0 $324.95.

DELL

TO ORDER, CALL

gamws 3(00-426-5150

SSLSISMEN N THE US. AND CANADA

All prices and specifications are subject to change without notice. Please inquire for current details. Dell cannot be responsible for
errors in typography or photography. In Canada, leasing is not currently available and configurations and prices may vary. Microsoft®
MS® and MS-DOS® are owned by Microsoft Corp. 1Signifies registered or unregistered trademarks owned by entities other than Dell
Computer Corporation. *Available January 1,1989. **Payments based ona 36-month open-end lease. Please inquire for further details.
© 1988 DELL COMPUTER CORPORATION. AD CODE NO. LEEK uﬂ(a

BYTE IBM Special Edition « Fall 1988 7




EBVILE

EDITOR IN CHIEF PUBLISHER/GROUP VICE PRESIDENT

Frederic S. Langa J. Burt Totaro

OPERATIONS MARKETING COMMUNICATIONS ADVERTISING SALES

Glenn Hartwig Associate Managing E ditor Horace T. Howland Director, Pamela Petrakos-Wilson Dennis J. Rﬂey Director, (603) 924-9281
Promotion Manager, Wilbur S. Watson Marketing Services Sandra Foster Admin: Assistant

REVIEWS (Hardware, Software, Product Focus) Manager, Dawn Matthews Public Relations Manager, Lisa

Cathryn Baskin Associate Managing Editor, Dennis Allen NEW ENGLAND

Sanior Technical Editor, Software, Stephen Apiki Testing
Editor, BYTE Lab, Stanford Dieht Testing Editor, BYTE Lab

NEWS AND TECHNOLOGY (Microbytes, Whet's New, Short Takes)
Rich Malloy Associate Managing Editor, D. Barker Senior
Editor, News and Technology, Anne Fischer Lent Senior
Editor, New Products

Peterborough: Roger Adams Associate News Editor, David
Andrews Associate News Editor, Martha Hicks Associate
News Editor

West Coast: Gene Smarte Bureau Chief, Costa Mesa,
Nicholas Baran Technical Editor, San Francisco, Frank
Hayes, Associate News Editor, Marlene Nesary Associate
News Editor, Jetfrey Bertolucci Editorial Assistant, San
Francisco

SENIOR TECHNICAL EDITORS
Ken Sheldon Featurss, Jane Morrill Tazelaar in Depth,
Richard Grehan At Large, Tom Thompson At Large

TECHNICAL EDITORS
Janet J. Barron, Janet Fiderio, Jon Udell, Stanley Wszola

ASSOCIATE TECHNICAL EDITOR
Robert Mitchell

CONSULTING EDITORS
. Steve Ciarcia, Jerry Pournelle, Ezra Shapiro, Don Crabb,
Brock N. Meeks, Mark Minasi, Wayne Rash Jr.

CONTRIBUTING EDITORS

Jonathan Amsterdam Programming Projects, Mark
Dahmke Video, Operating Systems, Mark Haas At Large,
Rik Jadrnicek CAD, Graphics, Spreadsheets, Robert T.
Kurosaka Mathematical Recreations, Alastair J. W. Mayer
Software, Stan Miastkowski New Technology, Alan R.
Miller Languages and Engineering, Dick Pountain
Algorithms, Roger Powell Computers and Music, Phillip
Robinson Semiconductors, Jon Shiell High-Performance
Systems, George A. Stewart Book Reviews, Ernest Tello
Antificial Intelligence

COPY EDITORS
Lauren Stickler Chief, Susan Colwell, Judy Connors-

Tenney, Jeff Edmonds, Nancy Hayes, Cathy Kingery,
Margaret A. Richard, Warren Willilamson

EDITORIAL ASSISTANTS
Peggy Dunham Office Manager, Linda C. Ryan, June N.
Sheldon, Lynn Susan Valley

ART
Nancy Rice Director, Joseph A, Gallagher Assistant
Director, Jan Muller Assistant, Alan Easton Technical Artist

PRODUCTION

David R. Anderson Director, Virginia Reardon

Senior Editorial Production Coordinator, Denise Chartrand
Editorial Production Coordinator, Michael J. Lonsky
Editorial Production Coordinator

TYPOGRAPHY
Sherry Fiske Systems Manager, Donna Sweeney
Applications Manager, Christa Patterson

ADVERTISING/PRODUCTION (603) 924-6448

Lisa Wozmak Director, Lyda Clark Senior Account
Coordinator, Karen Cilley, Linda Fluhr, Jeanne Gatcombe,
Brian Higgins, Rod Holden, Wai Chiu Li Quality Control
Manager, Julie Murphree Advertising/Production
Coordinator

ADMINISTRATION
Donna Nordlund Publisher's Assistant

Jo Steiner Marketing Assistant, Stephanie Warnesky
Marketing Art Director, Sharon Price Associate Art Director,
Julie Perron Market Research Analyst

PLANNING AND RESEARCH

Michele Perron Director

Faith Kluntz Copynghts Coordinator, Cynthia Damato
Sands Reader Service Coordinator

FINANCIAL SERVICES

Philip L. Penny Director of Finance and Services, Kenneth
A. King Business Manager, Christine Monkton Assistant,
Marilyn Haigh, Diane Henry, JoAnn Walter, Jaime Huber

CIRCULATION

Dan McLaughlin Director

James Bingham Newsstand Sales Manager, Vicki Weston
Assistant Manager, Karen Desroches Distribution
Coordinator, Donna Healy, Direct Accounts Coordinator,
Louise Menegus Back Issues

PERSONNEL
Patricia Burke Personnel Coordinator, Beverly Goss
Receptionist

BUILDING SERVICES

Tony Bennett Manager, Clitt Monkton, Mark Monkton,
Agnes Perry

Hlx BYTE INFORMATION EXCHANGE

ME, NH, VT, MA, RI, ONTARIO, CANADA &
EASTERN CANADA
John C. Moon (817) 262-1160

ATLANTIC
NY, NYC, CT, NJ (NORTH)

Leah G. Rabinowitz (212) 512-2006
(203) 968-7111

EAST

PA, KY, NJ (SOUTH), MD, VA, W.VA,
DE,DC

(215) 498-3833

SOUTHEAST
NC, SC, GA, FL, AL, TN
Thomas Tolbert (404) 252-0626

MIDWEST
IL, MO, KS, IA, ND, SD, MN, WI, NE, IN, MI, MS, OH
Bob Denmead (312) 751-3740

Jennifer L. Bartel Western Regional Seles Manager,
(214) 844-1111

SOUTHWEST, ROCKY MOUNTAIN
CO, WY, OK, TX, AR, LA
Karl Heinrich (713) 4620757

SOUTH PACIFIC
SOUTHERN CA, AZ, NM, LAS VEGAS
Jack Anderson (714) 557-6292

Tom Harvey (213) 480-5243

DIRECTOR
Stephen M. Laliberte

EXECUTIVE EDITOR
George Bond

ASSOCIATE EDITOR
Tony Lockwood

MICROBYTES DAILY

D. Barker Coordinator, Peterborough, Rich Malloy New
York, Gene Smarte Costa Mesa, Nicholas Baran Sen
Francisco, Rick Cook Phoenix, Frank Hayes Sen Francisco,
Jason Levitt Austin, TX, Larry Loeb Wallingford, CT, Brock
N. Meeks La Mesa, CA, Stan Miastkowski Peterborough,
Wayne Rash Jr., Sue Rosenberg Washington, DC, David
Reed Laxington, KY

GROUP MODERATORS

David Allen Appiications, Frank Boosman Artificial
Intelligence, Leroy Casterline Other, Marc Greenfield
Programming Languages, Jim Howard Graphics, Gary
Kendall Operating Systems, Steve Krenek Computers,
Brock N. Meeks Telecommunications, Barry Nance New
Technology. Donald Osgood Computers, Sue Rosenberg
Other, Jon Swanson Chips

BUSINESS AND MARKETING

Patricia Bausum Secretary, Denise A. Greene Customer
Service, Brian Warnock Custormer Service, Tammy Burgess
Customner Credit and Billing

TECHNOLOGY

Clayton Lisle Director, Business Systems Technology,
MHIS, Jack Reilly Senior Business Systems Analyst, Bob
Dorobis Business Systems Analyst, Fred Strauss Senior
Business Systems Analyst

NORTH PACIFIC

HI, WA, OR, ID, MT, NORTHERN CA, NV (except
LAS VEGAS), UT, WESTERN CANADA

Mike Kisseberth (415) 362-4800

Bill McAfee (415) 3494100

TELEMARKETING
L. Bradley Browne Director
Susan Boyd Administrative Assistant

BYTE BITS (2x3)
Dan Harper (603) 924-8830

THE BUYER'S MART (1x2)
Mark Stone (603) 924-3754

REGIONAL ADVERTISING SE

MID-ATLANTIC, METRO NY & NEW ENGLAND,
SOUTHERN CALIFORNIA

Elisa Lister (603) 924-5830

MIDWEST, PACIFIC NORTHWEST,
METRO NY & NEW ENGLAND
Scott Gagnon (603) 924-6830

SOUTHEAST, SOUTHWEST
Liz Coyman (603) 924-6201

BYTE DECK MAILINGS
National
Ed Ware (603) 924-8166

A/E/C COMPUTING DECK
COMPUTING FOR ENGINEERS DECK
Mary Ann Gouiding (603) 924-6281

INTERNATIONAL ADVERTISING SALES STAFF
See listing on page 248.

EDITORIAL AND BUSINESS OFFICE:

One Phoenix Mill Lane, Peterborough, NH 03458, (03) 924-9281.
Weet Coast Branch Offices: 425 Battery St., San Francisco, CA 94111, (415) 954-9718; 3001 Red Hill Ave., Building #1, Suite 222, Costa Mesa, CA 92626, (714) 557-6292.
New York Branch Editoriel Office: 1221 Avenue of the Americas, New York, NY 10020, (212) 512-3175.

BYTEnet: (617) 861-9764 (set modem at 8-1-N or 7-1-E; 300 or 1200 baud). Fax: (603) 924-7507. Tetex: (603) 924-7861.
SUBSCRIPTION CUSTOMER S8ERVICE: Non-U.S. (201) 837-1315; inside U.S. (outside NJ) 1-800-423-8272; (inside N.J) 1-800-367-0218.

Otficers of McGraw-Hill Walter O. Serwatka. Encullvn

'- Vice F E. s and Defense; Ira |

[l ] and Communications; Russeli C. White, Oomtruetlon Robert P, McGraw, Healthcare; Bdunu Hall,
Prosidents-Publi

Services C. P

OfﬁeonndGlellnc Joseph L. Dionne, Chairman and Chief Executive Otficer; Robert N. Landes,
Vice F General Counsel, and Secretary; Robert J. Bahash, Exscutive Vice President and
Chief Financial Officer; Shel F. Asen, Senior Vice F Frank 0. F Senior Vice

Legal. Senior Vice shors. Laurence Altman, Data C Oavid J. P Treasury O Raiph R. Schulz, SonlotVlooPlnM,Edbﬂll.
Enﬁmmw Senior Vice Presidents: Robert 0. Daleo, Finance; Michael J. Koelier, Human

Group F J. Burt Totaro, BYTE; Norbert Schumacher, Energy/Process Industries.
Vice Presidents: GoovpoEllng.r [ Julla Lenard, Sy Planning and gy. 8YTe and BVTE are reg o Hill Inc.

8 Fall1988 + BY TE IBM Special Edition



P 2 et

U |
M

DOS system running Lot 1-2-3

THIS IS AN IBM
PS/2 MODEL 80
RUNNING DOS

Under DOS, this PS/2™ is a powerful 80386-based single-
tasking, single-user computer that can run thousands of
DOS applications. In 16-bit, 8086 mode.

One at a time.

When 08/2™ software becomes available, the PS/2 can
become a multitasking, single-user computer running in
16-bit, 286 mode that can also single-task those DOS
applications under 0S/2.

One at a time.

With DOS or 0S/2, the PS/2 will support one user.

1 user (DOS) 1 user (0S/2)
Cost per system**: $12,389 $12,594
Cost per user: $12,389 $12,594

Circle 195 on Reader Service Card

*$CO ¥P/1x availabk: as sequrate produc.
* 1 COmpansons e dased

* Cost  mas, vecently
DOS § 3, WordPerfect a 2 Latus™ 1 2- 3@ dHASE |

.....

SCO XENIX system running SCO Professional

THIS IS AN IBM
PS/2 MODEL 80
RUNNING SCO XENIX

Under SCO XENIX? this PS/2 becomes a powerful 80386-
based multitasking, multiuser computer that can run thou-
sands of XENIX applications. In full-tilt, 32-bit, 386 mode.
Many at a time.

And using SCO VP/ix, * the PS/2 can multitask DOS
applications under SCO XENIX.

Many at a time.

With SCO XENIX, the PS/2 will support one user.

Or 9 users. Or even 33 users.

And it can do all that today because you can get SCO
XENIX for the PS/2— now!

1 user 9 users 33 users

Cost per system™*:  $14559  $19,726  $40,402
Cost per user: $14559  $2,192  $1,224

SCO XENIX System V and the SCO XENIX family of software solutions
are available for all industry-standard 8086-, 80286-, and 80386-based
computers, and the [BM® Personal System/2™ Models 50, 60, and 80.

SCOI

THE SANTA CRUZ OPERATION

(800) 626-UNIX (626-8649)
(408) 425-7222

FAX: (408) 458-4227

TWX: 910-598-4510 sco sacz

uucp: ... decvax! microsoft!sco!info!

lished 11§ domesaic supgssted list prices Cost model: Base machine. 1BM PS; 2 Model 80, 70Mh disk, IMb RAM, 1BM 8512 color monitor. 1Mb additiorial [BM RAM. IBM ProPrinter XL.® | -user DOS system: Base machine. phs
1-user D8/2 system: 1 user DOS systenn, substitute 08/ 2 for DOS 1 -user SCO XEN1X sy~tem: Hase machine. plus SCO XENIX 386 for P/ 2, SCO VF/1x. 5C0 Lyrix® (woud processing), 5423 FoxBASE+ "™ (dBASE [ll PLLS workalike ),

SO0 Professional™ (" 2 & workalike) D-user SCO XENIX system: 1-wer SCO XEND: system, phus intelligent 8-user multiport card, 8 BM 3151 ASCH terminals 33-user SCO XENIX system: 9-user SCO XENIX Systera, plus 3 more ntelligent® user multiport cards. 24 more IBM 3151

ASCH termunals, 4 M addivonal MM, additional 70Mb disk

1BM and ProPrinter ¥ are regisiered trademarks and Personal System/ 2 15/ 2 and 08,2 are trademarks of intemauonal Husiness Machines Corporaton * Lotus and |-2-3 are regstered tradvmark of Lotus

. o dBASE 11 PLIES 1s a regastered trademark of Ashton-Tate

Cury
XENIX 15 a registered traderark ob Mitvsoft Corporation ® V¥/ix 1s @ irademark of INTERACTIVE. Systems. fnc ® 1ymx 15 a registered trademark and SCO Professional 1s 4 trademark of The Santa Cruz Op;'auon. Iac. * (X FoxBASE+ is a tiademark of Fox Software, Inc  10/87

©1947 The Santa Cauwz trpesation, Inc, 300 Encinal Street, PO Box 1900, Santa G, CA 95061

The Santa Cnw Operation, 11d . 18 Noel Sircet, PO. Box 4YN. London WIA 4YN United Kingoomr. +44 1 439 2911, (FAX} #44 1 637 9381, TELEX 917372 sarinn



These days, there's
more than one path
to PC power

ecently, I was driving on Route
128 in Boston, the heart of Sili-
con Valley East. Several large
semitrailers passed me, with
other trucks and passenger cars follow-
ing in their wake. The other vehicles
were “drafting” —letting the first big
truck cut a path for them and taking ad-
vantage of lowered wind resistance and
improved mileage. It’s a dangerous
habit, especially if the truck in the lead
decides to make a sudden stop or turn.

For the last several years, IBM has
been the “lead truck” in the computer in-
dustry, barreling down the PC highway
with a host of PC-compatible manufac-
turers trailing behind. The rest of us have
been following somewhere further back
in the distance. As we’ve traveled along,
the road has been continuously upgraded
and improved, from PC Road to the XT
Expressway and then to the AT Highway—
no dramatic twists and turns, but the ride
hasn’t been too bumpy, and we’ve been
getting increasingly better mileage.

Then, in 1987, IBM took a sudden de-
tour onto a new superhighway, Route
PS/2. The clone manufacturers, not used
to high-speed turns, gulped and con-
tinued on down the AT Highway, led by
Compaq.

IBM, looking in its rearview mirror,
figured that it had finally shaken the
other entries from its tail. A year later,
however, Big Blue may be getting a little
nervous: If hardly anybody follows you,
maybe you’ve taken a wrong turn.

Meanwhile, Compaq and the rest of
the compatible convoy have found that
the AT Highway (which has merged with
Route 386) continues to be broad and
well paved, and stretches toward the
horizon with no distinct end in sight.
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EDITORIAL B Kenneth M. Sheldon

TWO ROADS

Move on Down the Road

So, along come the rest of us, with a
choice to make: Do we follow IBM down
Route PS/2, or do we stay on Route
AT/386 and hope that the clone makers
know where they’re going? Of course,
the front-runners aren’t making things
any easier for us, what with companies
like Tandy and Dell selling both AT- and
PS/2-style machines.

Even IBM, disappointed with sales of
the PS/2, seems ready to plant a foot
firmly in each path and attempt to bridge
the gap Colossus-style; by the time you
read this, IBM will have announced a
new AT-based PS/2. Even the title of this
IBM Special Edition is an indicator of the
current situation; for the first four years,
we called our annual IBM issue Inside
the IBM PCs. Times have changed.

At the same time, other computing av-
enues are opening up. Unix, long the si-
lent player in the microcomputer world,
suddenly looks like a serious contender
for the operating system of the future.
The Macintosh and its heirs continue to
make inroads into the market for “seri-
ous” heavy-duty applications. Steve
Jobs’ powerful NeXT machine—with its

B Y T E IBM Special Edition

68030 processor, 1120- by 832-pixel res-
olution, and read/write optical drive—
could give the Mac and PS/2 a run for
their money in the workstation race. And
Amiga and Atari machines are far from
running on empty. All this makes the
computer industry a lot more volatile—
and a lot more exciting.

All the Difference

The articles in this IBM Special Edition
reflect the dual-road nature of IBM and
compatible computing. You’ll find arti-
cles that deal with the PS/2 and OS/2
alongside those that discuss DOS, the AT
bus, and software alternatives to OS/2.
We’re not taking anything for granted.
Neither should you.

Robert Frost took “the road less trav-
eled,” and that made all the difference in
his journey. Whether you take the PS/2
route or the AT route, you’ll find your-
self in plenty of traffic, so you probably
can’t go wrong—and at the speed we’re
moving these days, that’s no small
comfort.

—Kenneth M. Sheldon
Senior Technical Editor
(BIX name “ksheldon )

ILLUSTRATION: ROB COLVIN © 1988



New Reasons

To Buy

Highly Software Compatible: An im-
pressive list of over 200 graphic software
products support the ARTIST™ Series.
CAD, image processing and desktop
publishing just begin the list of ARTIST
applications.

Vast Product Line: The ARTIST Series
includes 20 graphic controllers that range
in resolution from 800 x 600 to 1664 x
1200. They display up tn 16.7 million
simultaneous colors and use Hitachi, Tl and
NEC graphic microprocessors to handle
complex drawing commands.”

Single Screen Options: VGA, EGA, and
CGA modules give you single screen
workstations.” At the same time, they
allow you to run popular software
packages that support IBM graphic
standards.

PC & MC Bus Compatible: We offer
ARTIST graphic controllers for the IBM®
PC/XT/AT, IBM PS/2 Micro Channel™

Circle 57 on Reader Service Card (DEALERS: 58)

and compatibles. (Maclntosh Il products
to be offered soon.)
Design Leadership: Control Systems
was the first to produce a high perfor-
mance graphic controller for the original
IBM PC in 1982 and we repeated that ef-
fort in 1987 for the IBM PS/2s.
Peak Performance: We combine ARTIST
ontrollers with ARTIST software drivers
to give you fast, feature-packed graphic
subsystems that few can match. Our
ARTIST GT™ display list processing
drivers give you instant zooms, birds-eye-
views, transparent pans, and more.
High Customer Satisfaction: Our in-
house testing procedures guarantee
you smooth installation and operation.
Less than 1% of ARTIST controllers are
returned for repair.
Development Tools: We offer
developer’s toolkits for PGL, DGIS,
X-Windows, and Hoops. Each has a com-

“Note: ARTIST controller features vary from product to product. Specifications are subject to change.

ARTIST and ARTIST GT are trademarks of Control Systems, Inc. IBM is a registered trademark and PS/2 and Micro Channel are trademarks of International Business Systems.
Images courtesy of MCS, CADKEY, VersaCAD, Ithaca Software, Autodesk, Sigma Design, AT&T GSL. <Copyright 1988 Control Systems.

1. Arris
2. ANVIL-5000pc
3. AutoSolid

4. X-Windows

5. CADKEY

6. Hoops

7. VersaCAD
8. Art Gallery

plete set of graphic primitives to speed
creation of new software applications.
immediate Customer Support: Callus
on our hotline and get same day customer
service for all your ARTIST products.
We've been told it's the best in the
business.

Years of Experience: 6 years of graphics
experience gointo the development of new
hardware and software products. As long
as you own your ARTIST graphic worksta-
tion, Control Systems will be there to sup-
port you and offer you advanced ARTIST
products.

//\
»»/)3)
Control Systems

P.0. Box 64750 St. Paul, MN 55164
or call

1-800-826-4281
In Canada call
1-800-543-6523

o




The best way to leap
through next Monday

n N
Metoers Dopth: 0.t S0 166.0 150,
Density | ‘cast : 1 1.0
Hensity Actualt il (]
T 2. 2.1
Tov: 3 1.3

Gl 3.8 L]

bt Grapht Survay Ih's-“s
Options  Clear  Exit  Melp

b 0ever seen
/50 steeply, and
he neans,

ate asn
Depth

IBM OS/2 il
bring superb
graphic and
multitasking
capabilities to
the PS/2 as

shown heret

l

L —

- ﬂ&kf_ I “ EOF L S E

-
S




years ahead and get
at the same time.

Every business person worth his or her salt
knows you have to prepare for the future. They also
know the only way to get to the future is by getting a
grip on business now.

That s precisely the point of the IBM® Personal
System/2° family.

In fact, the real beauty of the PS/2°design is
that it has enabled us to satisfy many of your imme-
diate needs, while still focusing on the bigger picture.

For improving performance,
there’s no time like the present.

The PS/2 was designed to bring advanced
technology to your desk now.

It runs DOS applications you're running now,
like Lotus®1-2-3° spreadsheet and DisplayWrite™ 4
word processing program.

And it runs them faster—from 117% to more
than 850% faster, in tested applications,” depending
on the program and the model you choose.

The PS/2 family also gives you more standard
features than other systems.

gives you the convenience you'll need in the
future. Right now.
All of those features were designed to
satisfy your present need for power and
graphics. And they do. Which is why the
Personal System/2 family is selling faster
than any computers in history.
But satisfying your current needs
was only part of the plan.
The PS/2 was also intended to

In fact, graphics, along with communication,
printer, and pointing device ports, are built right

S, ' “Now I've got a jump on my
32 in. That can save you money later on. And it 2

competition.” _ .

offer you an entirely new way of protecting the life of
your investment.

IBM puts the future of computing

in your hands.

If the IBM PS/2 is the best way to get a handle
on business today, the PS/2 combined with the IBM
Operating System/! 2™ program could completely
redefine your ideas about computing in the future.

In fact, we at IBM believe OS/2™ is the future
of personal computing.

In applications that can take advantage of
multitasking, OS/2 (together with our models
employing PS/2 Micro Channel ™ architecture) can
boost productivity levels even higher than DOS. It
manages large memory to run several jobs at once,
including multiple spreadsheets.

0S/2 also ensures that you'll always be able to
run DOS-based programs.

And, even more important, it has impressed
software manufacturers enough for them to invest
their time and resources, developing many new
applications to take advantage of the power of OS/2.
So call your IBM Marketing Repre-
sentative. Or call 1-800-447-4700

for the name of your
nearest IBM author-
ized dealer. Learn
more aboutthe
IBMPS/2 and
0S/2. And learn how to
make your day-to-day
operation more efficient
while keeping a close eye
on the bigger picture.

=. The Bigger Picture

*Based on performance test results published in the April, 1987 and January, 1988 issues of PC Digest, comparing the PS/2 Models 30, 50, 60 and 80 to the IBM PC XT-089, running Lotus 1-2-3and
DisplayWrite 4. Actual results may vary. This simulated screen shown was developed using the 1BM Storyboard Plus program. IBM, Personal System/2 and PS/2 are registered trademarks; PC XT, Operating
System/2, 05/2, Micro Channel and DisplayWrite are trademarks of IBM Corporation Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. © IBM 1988
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Jerry teaches his
scanner a few tricks,
and he gets a

new mouse and

a wonderful printer

pecial supplements are supposed
to provide a good opportunity to
talk about the state of the art. I've
got only one problem: I don't
know what the state of the PC art is.

The PC world is in a thorough state of
flux just now. We don’t even know what
bus will be used in the future. IBM is
very disappointed in PS/2 sales, particu-
larly sales of machines using the new
Micro Channel bus. The company makes
a big thing about having shipped 2 mil-
lion PS/2 systems, but “shipped” isn’t
sold. Many of those machines are sitting
in warehouses. It’s impossible to get the
real sales figures, but they’re a long way
shy of 2 million. So it goes. Meanwhile,
no other major company has done any-
thing with the Micro Channel. We sure
can’t call the PS/2 the state of the art. It
may be, but it may also be a dead end.

On the other hand, while no important
third party has adopted the Micro Chan-
nel bus, there’s no standard 32-bit bus
either. Zenith went one way, Compaq
another, and Intel yet another. Cheetah,
a relative newcomer, has developed a
motherboard and bus that many, includ-
ing me, consider the best of the lot. My
Cheetah 386 runs at 20 MHz, but it
would run at 25 MHz and possibly at 30
MHz if 1 had the higher-rated chips.
There are also about a dozen other ad-
vanced 80386 systems.

The point is that although I consider
the 80386/80387 the real state-of-the-art
chip set, we’re still left with a very real
problem: whose 80386 bus? No one com-
pany is going to do everything well. The
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microcomputer industry makes its big-
gest advances through small companies
developing add-ons to standard systems.
Until someone’s bus becomes a stan-
dard, we’re not going to see too many
real advances in 32-bit add-on boards.

I don’t want to be an alarmist. Except
for the Micro Channel, all 32-bit 80386
systems use the standard IBM PC AT
(16-bit) bus as a starting point. The AT
bus is a subset of all the 32-bit 80386 ma-
chines, and they’ll all run 16-bit add-on
boards. There’s no shortage of develop-
ers of 16-bit boards. Moreover, at the
moment, the main use of 32-bit boards is
for 32-bit memory, and the various com-
panies that make 32-bit 80386 machines
all sell memory cards to go with their
systems. There’s no crisis. But until we
do get some standards, there won’t be the
incentive for small start-ups to develop
innovative 32-bit hardware applications.

Operating-System Wars

We’re also unsure about the operating
system of the future. IBM recently re-
vised sharply downward the sales esti-
mates of OS/2 penetration: instead of
predicting 75 percent acceptance among
AT and PS/2 users, they’re now expect-
ing no more than 25 percent to 30 per-
cent. This can affect the amount of hype
and promotion IBM puts into OS/2. As a
result, not even IBM knows what the op-
erating system of the future will be.

For the moment, the contenders are
0S/2, 0S/3 (which works only on
80386-compatible machines), one or an-
other brand of Unix, and good old DOS
itself. Note that even if IBM goes for
Unix, there will still be divisions within
the microcomputer community. The
Unix faction within IBM wants to pro-
mote AIX, Big Blue’s own brand of
Unix, rather than AT&T’s. There’s even
a real question of whether this is serious
marketing or merely a ploy to distract at-
tention from AT&T’s “real” Unix.

Assuming IBM seriously turns from
0S/2 to Unix, it’s still not clear what will

happen. By developing their own brand
of Unix, IBM will be going head to head
with AT&T. AT&T has the most experi-
ence with Unix and thus presumably has
a head start. AT&T has great resources,
including Bell Labs and lots of money.
On the other hand, IBM has terrific mar-
keting, while AT&T’s present team
couldn’t market eternal life.

The dark horse on our list is OS/3. Ac-
ceptance of that will depend almost en-
tirely on the timely appearance of the
80386SX chip, formerly known as the
P9; the chip (well, actually it’s a little
daughterboard, but you can think of it as
a chip) goes in the 80286’s socket and
turns all those AT machines out there
into 80386s. Of course, it doesn’t really
do that, since 80286 machines have only
a 16-bit bus, while real 80386s can work
with 32 bits; but the 80386SX will let
80286 machines execute 80386 code,
meaning that an operating system de-
signed to use the 80386’s many advances
over the 80286 is easier to write and more
useful than one that must work with all
the different steps and revisions of the
80286.

I can’t draw any conclusions from all
this. I can say that for me, the current
state of the art is an 80386 machine using
Quarterdeck’s DESQview under DOS.
It’s what I’'m running; if I decide to
change, it will be from DESQview to
Microsoft Windows/386. I haven’t seen
anything that tempts me to make any
other changes.

Scanners Live in Vain
When I began using microcomputers, I'd
been writing for some time and had many
books in print. I’ve since had two of
them keyed into machine-readable form,
but many more exist only in printed
form. My books generally stay in print,
but once in a while one gets sufficiently
dated that it ought to be revised before re-
issue. That can be a problem. I'm used to
working with computers now, and I don’t
continued
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much like doing pen-and-ink revisions
on photocopies of typeset books. Rekey-
ing the whole book is usually impracti-
cal. By the time I can get it done, the
deadline for turning in the revisions is
past. What I need is a gizmo that will
read a printed copy of the book itself.
That kind of scanning system is called
an optical character reader, or OCR, and
I recently got a state-of-the-art system.
The hardware is the Hewlett-Packard
Scanlet. It looks like a small copy ma-

chine, complete with a glass scanning
plate, where you put documents up to
legal size. (I think larger-size machines
are available.) You can also get an auto-
matic document feeder attachment. The
ScanlJet comes with an 8-bit (short slot)
interface card you install in you<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>