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PLEASE CALL 800-426-5150.

Tue DELL 20 MHz
286 SysTEM 220.

Tue DELL 12.5 MHz
SystEM 200.

It’s an 80286 system that’s as fast as most
386 computers. But at less than half the
price. Which means you get the best
price/performance of any system. The
System 220 runs at 20 MHz, with less
than one wait state. It also features com-
plete compatibility with Microsoft MS-
DOS and MS OS§/2, plus a remarkably
small footprint. The System 220 is the
ideal executive workstation.

STANDARD FEATURES:

= 80286 microprocessor running at 20 MHz.

1 MB of RAM* expandable to 16 MB+
(8 MB on system board).

» Page mode interleaved memory architecture.

+ Integrated diskette and VGA video controller
on system board.

+ Socket for Intel 80287 math coprocessor.

+One 3.5”1.44 MB diskette drive.

+ Integrated high performance hard disk inter-
face on system board.

* Enhanced 101-key keyboard.

* 1 parallel and 2 serial ports integrated on
system board.

+ 3 full-sized industry standard expansion slots
available.

OPTIONS:

+ External 5.25" 1.2 MB diskette dnive.

+3.51.44 MB diskette drive.

+ Intel 80287 math coprocessor.

* 1 MB RAM upgrade kit.

%] ease for as low as $85/Month.
System 220 With Monitor
Disk Drives VGA Mono | VGA Color Plus

One Diskette Dnive $2,299 $2,599

40 MB-29 ms $2,999 $3,299
Hard Disk

100 MB-29 ms $3,799 $4,099
Hard Disk

A great value in a full-featured AT com-
patible. An 80286 computer running at
12.5 MHg, this computer is completely
Microsoft MS-DOS and MS OS/2 com-
patible.The System 200 offers high speed
drive options, industry standard com-
patible BIOS and on-site service. As
Executive Computing said of this com-
puter’s predecessor, “If faster processing
speed and low cost are two key issues
atfecting your purchase decision, this
machine might be the ideal choice for
your office”’

STANDARD FEATURES:

= 80286 microprocessor minning at 12.5 MHz.

+ 640 KB of RAM expandable to 16 MB+ (46
MB+: on system board.

+ Socket for Intel 80287 math coprocessor.

+5.25"1.2 MB or 3.5 1.44 MB diskette drive.

* Dual diskette and hard disk daive controller.

+ Enhanced 101-key keyboard.

* 1 parallel and 2 serial ports.

= 200-watt power supply.

+ 6 industry standard expansion slots.

OPTIONS:

' = Intel 80287 math coprocessor.
+ 512 KB RAM upgrade kit.
** ease for as low as $99/Month.

*PERFORMANCE ENHANCEMENTS
(SysTEMs 325, 310 AND 220):

540 KB is available for programs and data. The
rcm.unmi384 KB is reserved for use by the sys-
tem to enhance perforraance.

+Using I MB SIMMs. Inquire as to availability.

System 200 With Manitor & Adapter
Hard Disk Drives | VGA Monc |VGA Color Plus
40 MB-28 ms $2,699 $2,999
90 MB-18 ms ESDI $3,499 $3,799
150 MB-18 ms ESD!|  $3.99% $4,299
$5,999 $6,299

_1 322 MB-18 ms ESDI

LAser PRINTERS AND MORE.
The obvious companion for a high pertormance Dell
system is a Dell laser or dot matrix printer. All printers
come with 30-day money-back guarantee. And be sure
to ask about our software offenings, which include most
popular third-party applications as well as Dell Enhanced

operating system software.

LLASER PRINTERS.

Laser System 150, 15 pages per minute: $5,995.
Laser System 80, 8 pages per minute: $3,295.
Laser System 60, 6 pages per minute: $2,195.

All Dell laser printers come with 1.5 MB RAM, full-
page 300 DP! graphics, and have 31 standard fonts (7
resident and 24 down-loadable from diskette). Dell laser
printers also provide Hewlett-Packard Laserfet, Epson/FX,’
IBM Proprinter and Diablo 630 emulations.

Dot MATRIX PRINTERS.
Printer System 800: $699.95.
Our highest resolution text and graphics, 24-pin dot matrix
prnter. Draft quality at 200 cps. Letter quality at 66 cps.
Parallel and senal interfaces. Wide carnage.
Printer System 60(): $499.95.
9-pin dot matrix. Draft quality at 240 cps. Near-letter
quality at 60 cps. Parallel interface. Wide carriage.
Printer System 300: $199.95.
9-pin dot matrix. Draft quality at 144 cps. Near-letter
quality at 36 cps. Four standard fonts. Parallel interface.

Narrow carnage.

OPERATING SYSTEM SOFTWARE.
Dell Enhanced Microsoft* MS-DOS* 3.3: $99.95
Dell Enhanced Microsoft MS-DOS 4.0 $119.95
(Both MS-DOS versions with disk cache and other utilities)

Dell Enhanced MS* OS/2 Standard Edition 1.0: $324.95

To ORDER PLease CarL

I 800-426- 3]5@

IL IN Canapa, CalL 800- 387 5752

Corporation. Service in remote locations will incur additional travel charges

1988 DELL COMPUTER CORPORATION
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WHY YOU SHOULD
CONSIDER THE
DELL 386 SYSTEMS,
DESPITE THEIR
SUSPICIOUSLY LOW
PRICES.




TO ALLAY YOUR SUSPICIONS,

YouR TOTAL SATISFACTION
Is GUARANTEED.

Dell ofters a complete line of systems, peripherals and
sottware.

And whatever you choose, you must be absolutely,
totally satistied with it. If not, simply retumn it within the
first 30 days tor a money-back refund. No questions asked.

We call this our Total Satisfaction Guarantee.

SupporT [s
A Free PHONE CALL AwAY.
Also included in your system price is our toll-free support
line. It’s open every business day from 7AM to 7PM (CT).
Simply dial (800) 624-989%.

ON-SI1TE SERVICE [s INCLUDED
IN Your SysTEM PRICE.
For those rare problems that can’t be handled over the
phone, we'll send a service technician to your location
by the next business day. At absolutely no charge to
you? Because included in system price is a year's worth of

on-site service.

ONE-YEAR WARRANTY.

Dell ofters a one-year limited warranty, which warrants
each system we manufacture to be free of defects in
materials and workmanship for one full year. Duning that
period we will repair or replace any defective products
retuned to our factory.

For a lot of companies, leasing our systems is an even
better idea because of the cash flow and tax advantages.
And we guarantee fixed rates, so you know exactly how
much to budget each month. We can even custom design
a lease plan to fit the exact needs of your business.

For the complete terms of our On-Site Service Con-
tract, Satisfaction Guarantee, Warranty and leasing plans,
write: Dell Computer Corporation, 9505 Arboretum Blvd.,
Austin, Texas 78759-7299.

Tue New 25 MHz
386 SysTeEM 325.

Tue DeLL 20 MHz
386 SysteEM 310.

When you need the highest possible
performance of any 386, this is the tech-
nology of choice. Running at 25 MHz,
the System 325 is faster than the Com-
paq 386/25. Besides unequaled speed, it
also offers Intel’s Advanced 82385 Cache
Memory Controller and high perfor-
mance disk drives. As a result, 1t gives
you workstation-level performance for
CAD/CAM and desktop publishing
applications. It’s also especially effective
as a network file server, and more than
capable of handling the most complex
spreadsheets and databases.

STANDARD FEATURES:

« Intel" 80386 microprocessor running at 25 MHz.

* 1 MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.

+ Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static

M cache.
* Page mode interleaved memory architecture.

* VGA systems include a high performance 16-
bit video adapter.

* Socket for 25 MHz Intel 80387 or 25 MHz
WEITEK 3167 math coprocessor.

+5.25" 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.

* 8 industry standard expansion slots.

OrTIONS:

=25 MHz Intel 80387 math coprocessor.

= 1 MB or 4 MB memory upgrade kit.

=2 MB or § MB memory expansion board kit.

**[ case for as low as 5245/ Montb.

For business users who need a 386 sys-
tem, this is the best combination of per-
formance and value available. Running
at 20 MHz, this 32-bit system is faster
than the [BM PS/2° Model 70 and the
Compaq 386/20e. Since it has the same
high performance disk drives and Intel
Advanced 82385 Cache Memory Con-
troller as our System 325, it brings a new
level of performance to complex spread-
sheets and databases. As you might expect,
it runs windowed software at extremely
high speed. It’s also well-suited for desk-
top publishing applications, or as a net-
work file server.

STANDARD FEATURES:

+ Inte] 80386 microprocessor running at 20 MHz.

* 1 MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.

* Advanced Intel 82385 Cache Memory
Controller with 32 KB of high speed static
RAM cache.

* Page mode interleaved memory architecture.

* VGA systems include a high performance 16-
bit video adapter.

* Socket for 20 MHz Intel 80387 or 20 MHz
WEITEK 3167 math coprocessor.

=5.25”1.2 MB or 3.5”1.44 MB diskette drive.

» Dual diskette and hard disk dnive controller.

» Enhanced 101-key keyboard.

» 1 parallel and 2 serial ports.

+ 200-watt power supply.

+ § industry standard expansion slots.

OrTIONS:

» 20 MHz Intel 80387 math coprocessor.

* 1 MB or 4 MB memory upgrade kit.
*2 MB or 8 MB memory expansion board kit.

System 325 With Monitor & Adapter **Lease for as low as $140/Month.

Hard Disk Drives | VGA Mono | VGA Color Plus System 310 With Monitor & Adapter
150 MB-18 ms ESD! $6,799 §7,099 Hard Disk Drives | VGA Mono | VGA Color Plus
320 MB-18ms ESDI | $8.799 $9,099 YV RTT 53899 919

The Dell System 325 isan FOC Class A device, e am ol e I 2o

intended for business use only. 322 MB-18 ms ESDI 57:199 !7:499

All prices and specifications are subject to change without notice. Dell cannot be responsible tor errors in typography or photography. * *Payments based on a 36-month open-cnd lease.
In Canada, contigurations and prices will vary. Microsott. MS and MS-DOS arc registered trademarks owned by Microsoft Corp. Signities trademarks ot entities other than Dell Computer




ur 386-based systems are priced about 35%
less than comparable systems-like Compag’s.
Which may make you wonder if we’ve left some-
thing important out. Like high performance.

Well we haven’t.

In fact, these are among the fastest 386-based
systems available. With more advanced features
than you’d get in systems that list for up to
$3000 more.

Like Compags.

For instance, our 20 MHz System 310 offers
you the best value available in any 386-based sys-
tem. PC Magazine (6/14/88) descnibes it as “fast

enough to bumn the sand off a desert floor”

AND IF THAT SOUNDSs FasT,
Warr TiLL You SEe Our NEw
25MHz 386-BASED SYSTEM.

At 25MHz, our new System 325 offers you the
highest possible performance in a 386. Like the
System 310, it utilizes the very latest technology,
including the Intel 82385 Cache Memory Con-
troller, advanced 32-bit architecture and high per-
formance drives. And of course, both systems are
fully IBM" PC compatible. (For more detailed
specifications, see the inside pages.)

But speed isn’t the only reason to buy from us.

Or even the best reason.

Tue FirsT PERSONAL
CoMpUTER THAT’S TRULY
PERSONAL.

Dell configures systems to your own

personal specifications. After an

evaluation of your needs, we'll help you select
the features that are right for you. After your
system unit is custom built, we’ll burn-in every-
thing, add-in boards and all, to make sure the

entire system works perfectly.

TorL-FrRee SurPoRT AND ON-SITE
Service INcLUDED IN THE Prick.

Every Dell system includes the Dell System Ana-
lyzer, a complete set of diagnostic tools. Which
lets Dell’s expert technicians resolve problems
right over the phone. This toll-free support serv-
ice is available from 7AM to 7PM (CT) every
business day, at no extra charge.

And if your system requires hands-on service,
a technician will be at your location the next
business day. At absolutely no charge to you?
Because included in the price of your system is a
full year of on-site service.

But that’s not all. You also get our 30-day
money-back guarantee. As well as our one-year

limited warranty on parts and workmanship.

AND Ir You StiLL THINK You GET
WaaT You Pay For, CONSIDER THIS.

When you buy or lease from Dell, you buy
directly from our manufacturing facility in Austin,
Texas. Which means we eliminate dealer markups,
allowing us to give you a lot more 386 for less.

This same principle is behind
all the Dell systems. Review them
in detail. Then call us at (800)
426-5150 to order the system
that’s right for you.

Circle 73 on Reader Service Card
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97 Short Takes

| PRODUCTS IN PERSPECTIVE |

65 What’s New

MegaMate,

the little drive that could
MKS Make and MKS Lex
and Yacc, Unix tools for DOS
Wordbench,

a writer’s word processor
DataSentry,

inexpensive data security
Language Systems FORTRAN,
Sor the Mac forces

Sourcer,

a machine code disassembler

FIRST IMPRESSIONS

109 Paradox 3:

Neither Enigma nor Riddle
by Stan Miastkowski

and Nick Baran

Borland’s DBMS is serious
competition for dBASE IV.

113 Cover Story

The Mac SE Takes Off

by Nick Baran

The newest version of the Mac SE
runs rings around its predecessor.

121 Computing at Chaos Manor:
Ready Line Overload
by Jerry Pournelle
Jerry’s COMDEX report
and more.
139 Applications Plus:
New Friends and Old
by Ezra Shapiro
Ezra's friends are
Framework III, the Canon
Cat, and The Perfect Career.
145 Down to Business:
Getting into Bigger LANs
by Wayne Rash Jr.
As your office grows,
a traditional central
server LAN becomes
the obvious choice.
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189
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REVIEWS

Product Focus:

Smoothing Out C

by Steve Apiki

and Jon Udell

Optimizing C compilers
combine speed, high-level
convenience and low-level power.

A Pair of Sophisticated Laptops
by John Unger

The Zenith SupersPort 286

and Mitsubishi MP-286L

have desktop computing power
and convenient laptop size.

205

211

217

151

» 157

A PS/2 in Channel Only

by Mark L. Van Name

The Tandy 5000 MC combines
PS/2 compatibility

with traditional PC features.

Three Assemblers for MS-DOS
by Michael Blaszczak

Borland’s TASM and OPTASM
challenge the long-dominant
MASM.

Full Impact

by Diana Gabaldon
Ashton-Tate’s spreadsheet
for the Mac features
presentation graphics.

dBASE IV Arrives

by Maicolm Rubel

An improvement over dBASE II1
Plus in functionality, power,
and ease of use.

Macinations:

Hey Apple, I Need a Laptop
by Don Crabb

The time has come for

a portable Mac that doesn't
strain arms or credit lines.

0S/2 Notebook:
Electing the PM

by Mark Minasi

An inexpensive OS/2
workstation that runs
Presentation Manager.

COM1:

The ABCs of X-, Y-,

and ZMODEM

by Brock N. Meeks

XMODEM has spawned a host
of file-transfer protocols,

and each has its merits.

COVER PHOTOGRAPHY: PAUL AVIS © 1989



226 Introduction:
Personal Workstations

229 Two Worlds Converge

by Nick Baran

The personal workstation: what

you get when you cross a user-

friendly workstation with

a powerful personal computer.

235 The Current Crop

by Bill Nicholls

Depending on where you start

and what you spend, you can

turn your personal computer

into a work station.

245 Worth the RISC

by Trevor Marshall

and Jane Morrill Tazelaar

The RISC chips now on the

market deliver powerful

performance at low cost.

251 How Fast Is Fast?

by Bill Kindel

The best way to predict how

well a system will perform

is to test it yourself.

255 Art + 2 Years = Science

by Phillip Robinson

Surveying the state

of the art in personal-

workstation graphics.

265 Networking with Unix

by Greg Comeau

NFS and RFS are feasible

choices for creating a shared

Unix workstation environment.

270 The Players

A guide to the companies

offering personal-

workstation products.
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Form 3579, and fulfillment questions to BY TE Subscriptions, P.O. Box 551,

i NJ 08520. S« d-cl. peidat h, NH 03458
and additional mailing offices. Postage paid at Winnipeg, Manitoba.
Registration number 9321. Printed in the United States of America.
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authors are not necessarily those of BYTE.

Copyright © 1989 by McGraw-Hill, [nc. All rights reserved. Trademark
registered in the United States Patent and Trademark Office.
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08520.
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274 Digital Paper
by Dick Pountain
A new breed of write-once
optical media that can store
up to a gigabyte on floppy
disk-size cartridges.

293

301

6

11
24
33
38
51
347

348
350
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Turbo Pascal
Windowing System

by Charles J. Butler
TWindows lets you add
windows to all your
Turbo Pascal programs.

HANDS ON

Under the Hood:

Hard Disk Interfaces

by Brett Glass

The interface you pick

can dramatically affect
your system’s performance.

Some Assembly Required:
Trees ’n Keys, Part 2

by Rick Grehan

Continuing last month’s
look at keyed file systems,
Rick takes a closer look

at the data file.

Editorial:
The End of Application Software?

Microbytes

Letters

Chaos Manor Mail
Ask BYTE

Book Reviews
Coming Up in BYTE

READER SERVICE

Editorial Index by Company
Alphabetical Index to Advertisers

Index to Advertisers
by Product Category

Inquiry Reply Cards: after 352

PROGRAM LISTINGS

From BIX: see 298

From BYTEnet:
call (617) 861-9764

On disk or in print:
see card after 312
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smMARTUORK Kee
Getting Smarter

Smarter Artwork

Three years ago, Wintek engi-
neers created smARTWORK to
reduce the time and fedium 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 to them, smARTWORK keeps
getting better.

sMARTWORK transforms
your IBM PC into a PCB CAD system

Interactive routing, continual
design-rule checking, pad shav-
ing, and production-quality 2X
arntwork 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
1X or 2X checkplots in a fraction of the
time hand-taping requires

New smARTWORK Features

0 Silkscreen layer for component
placement and identification

0O Text capabilities for all three
layers

O Selectable trace widths and
pad shapes and sizes

O User-definable library

0O Ground planes created with a
single command

0 Solder-mask and padmaster
plots generated automatically

O Quick printer 2X checkplots

0 Additional drivers for printers

and plotters

O Optional drill-tape and
Gerber photoplotter utilities
O AutoCAD® .DXF file output
0O Completely updated

manual
0 800 number for free
.. technical assistance

+92.00, +1.10

4
\,‘% ¢ Current Versions

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

% 3 HIWIRE
- SMARTWORK

\ARIS!
V4.3r5

RNTEL ]
NEW
“Autorouter Included
Still $895

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

The Smart Buy. Guaranteed.

Still priced at 5895, smARTWORK
is proven, convenient, and fast.
Our money-back guarantee lets
you try smARTWORK for 30 days
at absolutely no risk. Call toll free
(800) 742-6809 today and put
sMARTWORK to work for you
tomorrow. That's smart work.

System Requirements

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

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

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

O Houston instrument DMP-40, 41, 42,
51, 52, or Hewlett-Packard 7470,
7475, 7550, 7580, 7585, 7586 pen
plofter

O 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

R W JQ

“SMARTWORK . “Wintek . and the Wintek logo are registered rocemarks of
Wintek Corporation “AutoCAD'" 1s a regristered trocemarnk of Autodesk. Inc

£urope: RIVA Terminahs Lid., England, Phone: 04862-71004, Telex: 859502/ Austrolio: Entertalnment Audio Ply. Lid., Phane: (08) 363-0454 or (008) 88 8444 /8razit: Comicro Intormatica £ Tecnologio Lida., Phane: (041) 224-5616
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IBM and Microsoft
have some very
interesting plans
for OS/2, PM,

and DOS

everal weeks ago, IBM invited a

handful of editors to its facility in

Hursley, England, where most of

Big Blue’s work on user inter-
faces goes on. The announced focus of
the discussions was to be Presentation
Manager (PM), but it ended up being
considerably more than that, expanding
to encompass the entire future of OS/2.
It’s a centralized, uniform future, radi-
cally different from the DOS-based
world.

Part of the standardization derives
from the fact that PM is a piece of IBM’s
Systems Application Architecture. With
PM, SAA has moved squarely into the
personal computer arena.

SAA is centered on four key concepts:
a Common User Interface, a Common
Programming Interface, Common Com-
munications Support, and Common Ap-
plications. (The Hursley group is respon-
sible for the CUI.)

All this uniformity portends extreme
portability among IBM system software
and applications, from OS/2 Extended
Edition (described as “IBM’s personal-
ization of the generic OS/2 operating sys-
tem”) through OS/400, and up to VM
and VME.

0OS/2 EE’s components already come
close to SAA standards. (Actually, be-
cause SAA itself will evolve, it’s not a
‘“standard’’ in the strict sense of the
word; it’s more a goal or a guideline.)
0OS8/2 will become more tightly meshed
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EDITORIAL ® Fred Langa

THE END

OF APPLICATION
OFTWARE?

with SAA over time. For example, the
database manager portion of OS/2 EE
embodies about 90 percent of the func-
tions of Structured Query Language
(SQL); future versions will raise that to
100 percent.

If IBM has its way, SAA standardiza-
tion will be far-reaching: For example,
virtually all data will end up in a central
SQL repository, which all applications
will access via the built-in database man-
ager. This way, the data generated by
any application anywhere in a system of
networked machines will become acces-
sible by all other applications on all the
other machines, as well.

SAA’s shared data, cooperative appli-
cations, and shared peripherals means
that—in theory—everyone using Big
Blue’s software and hardware (and, one
presumes, close clones) will see a “sin-
gle system image.” Everyone has access
to everything, and everyone can work to-
gether easily, regardless of whether
they’re on a PS/2 or a 370.

IBM accepts the oft-quoted statistics
that claim that by 1991, 85 percent of all
PCs will be interconnected. IBM sees
this as an argument in favor of a central
repository—all data becomes accessible
to all machines on the network. Users
neither care nor need to know where the
data is located; the system handles it all.

Is this software fascism? Well, no; the
storing of code and data in separate files
won’t go away (especially for individual
program code). IBM’s John Soyring said
that “other types of files would be al-
lowed” so that programs wouldn’t have
to use the central repository, but that
IBM would simply “encourage” the use
of SQL facilities.

It’s interesting to note that Borland’s
not-yet-released Paradox SQL partially
fits this pattern: It can function as a front
end, or preprocessor, that automatically
generates SQL queries to access remote,
centralized data. As such, it may be a
bellwether for a new kind of application
program that we’ll be seeing a lot more

of: one in which a vendor carves a niche
for a product with added-value special
features (like a superior query-by-exam-
ple facility), but relies on standardized
system resources (like a central SQL data
store) when they’re available.

Under PM, the standardized resources
can also include the user interface, com-
munications, and more. It may sound
somewhat Mac-like, but under IBM’s
scheme, the commonality is much wider,
extending even across architectures and
operating systems.

This is a far cry from the state of DOS
applications today, where programmers
often continuously reinvent the wheel:
Each application may have its own little
presentation manager, its own little com-
munications manager, and so on. With
these major pieces standardized and
readily available at all levels throughout a
business, applications programming be-
comes simpler. Soyring puts it this way:
*“Programming will become macro writ-
ing.” Programmers won’t have to spend
time developing the raw materials of
their applications; instead, they ‘“can
concentrate on pure functionality, and
their productivity will increase.”

The thought was echoed by Micro-
soft’s Steve Ballmer. Because of PM’s
object orientation, ‘‘Applications will
become objects,” he said, *“‘and they’ll
simply call other applications to use their
services. Programming will just be writ-
ing scripts in an external control lan-
guage to use the various objects.” If that
happens, it will be the end of stand-alone
applications as we now know them.

Except under DOS. Next month, I’ll
talk about IBM’s and Microsoft’s plans
for DOS, and their plans for Unix and an
80386-specific version of OS/2.

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

“Upgrade product of the year”
... PC World

ACEYO

Installed in minutes, the Renegade 386™ motherboard turns any
IBM PC, XT, AT or inexpensive clone into a powerful new computer,
lightning fast with both old software AND new 05/2 releases.

s this you?
You would like to have extraordinary computing
speed and power. You want number crunching ability. You
need complex CAD capabilities. Or graphics. Or multi-tasking.
And you haven't got it. (And you don't want to spend a
fortune to replace good equipment with the newest standard.)
Weep no more. You can turn your present system into
the latest, high-performance system that will equal or exceed
the best of the new compulers.
Renegade 386.
A new heart and brain for your computer.

Renegade Technologies offers designers, engineers,
architects, and computer-dependent businesses a simple and
reliable alternative to obsolescence. Or the unreasonable
expense of a new system.

Simply replace the “motherboard” of your present sys-
tem with a Renegade 386™ motherboard.

It takes a screwdriver and less than 20 minutes. And
costs but $1695,

That's thousands of dollars less than a new IBM System/2
Model 80.

But it gives you more than just the latest industry stan-
dard. You can run your old software on it. Probably anything
you now use on your XT or AT. Big Blue can't do that.

You can use your present 16-bit peripherals. (If you've
looked at PC “add-on” cards, you already know your old equip-
ment would be useless.)

But with Renegade 386™ you'll have to find some other
excuse to throw away your current modem, network card,

8 BYTE * FEBRUARY 1989

EGA or disk controller
cards.

The Renegade 386™
board comes with an iron-
clad one year limited
warranty. It uses genuine
U.S. made Intel 386 chips

gk LR

’ ' and is designed and manu-
Mudti-task with Lotus .23 and factured in the U.S.A.

other applications running sidety- by Hauppauge Computer
side on the Microsoft Windows/386 ~ Works. Hauppauge is a
desktop. major developer of software

support for Microsoft and IBM products, and is producer of
the highly respected Hauppauge 8087 or 80287 highspeed
math coprocessors. Over 50,000 have been sold.

Major computer magazine reviews in the last year have
hailed our Hauppauge-made board as a major breakthrough
in a high speed, high power, high performance upgrade
product.

‘Not an accelerator card. Not a “turbo” Qimmid(.
Renegade 386™ gives you a full-featured
new computer.

Thanks to Renegade’s 80386 microprocessor your com-
puter will now boast a 32-bit data path—and a clock speed of
16 MHz with zero wait state access. Up to 8 expansion slots
are provided depending on your computer configuration.

Your “new” computer also will now have 1 Megabyte
of 100ns RAM. This is ot a naked board. And it also includes
a 32-bit high-speed RAM expansion slot which you can popu-
late with up to 15 Mbytes of system memory.



UR MOTHER

In practical terms that simply means that programs like
Lotus 1-2-3 or new products like Foxbase 386, and almost any-
thing else, will run faster than anything you have ever seen.

Which is a minor problem for some folks who are playing
computer games on company time. Renegade 386™ may run
them at speeds far too fast for human reactions.

The world is not perfect

: Otherwise Renegade
386™is perfectly com-
patible with products
like AutoCAD, Aldus
PageMaker, Microsoft Win-
i dows, Ventura Publisher,

-— the Novell Network and siz-
St zlers like Paradox 386. We
haven't yet found a popular
program we can't run
with it.

-
-
-
-
-
Y
=i
.

r

d
Fuster, easter presentation graphics
with newest software releases.

Power hungry? E;;i;henegutie_ 386" with

even more RAM—wnihoui speed loss.

Add up to 15 Mbytes of system memory with Rene;,‘ule
expansion modules that plug right into your Renegade 386™
32-bit expansion slot. And run with no loss of speed
—something no IBM or Compaq model can match.

There’s a lot of confusion in computer claims, but the
fact is that with zero wait state, our 16 MHz is effectively the
same as those highly touted machines running at 20 MHz
with one wait state.

So plug in Renegade™ expansion modules in 2-and
4-Megabyte increments and run Windows 386 applications at
the speed God intended.

386 MotherBoard for the PC or PC/XT ....... $1695
386 MotherBoard for the PC/AT ............. $1795
386 MotherBoard/20 MHz for PC/AT ........ $2195
32-bit RAM Board (2Mbyte installed; up o 10 Mbyes) $1195
16 MHz 80387 math coprocessor ............. $695
16-bit combination hard disk/floppy disk controller $245
Prices subject © change.

.......
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30 DAY TRIAL OFFER
AND OUR
NO-RISK GUARANTEE

We understand perfectly that you have no reason
to believe anything you read. Including this ad. (We
read too.)

So we invite you to evaluate the Renegade 386™
yourself. Call and order one. We'll send it with detailed,
clear instructions. Use it in your own system, on your
own work, for 30 days. Try it for brilliant presentation
graphics, make massive and instant spreadsheet recal-
culation, run huge memory-hungry CAD programs.
Wring it out—on anything your software is up to.

But don't stop there. Challenge your best com-
puter technician. Or a consultant whose opinion you
value. Ask them to compare Renegade 386, dollar for
dollar, and feature for feature, with the best on the
market.

After 30 days, if it isn’t for you, for any reason,
we'll take it back and write you a check immediately
for your full purchase price.

The risk is all ours. But we urge you not to wait.
RAM chip prices are going up every day due to world-
wide chip shortages. We can guarantee this current
price only if you order now.

Call toll-free today. You have nothing
to lose but yesterday’s computer system.

1-800-426-2189

T\'enesad

TECHNOLOG
Redmond, Washington USA (206) 885 5700

IBM FC, AT, XT, Fersonal System/2, Microsoft Windows 386, Foxbase 386,
Paradox 386, PageMaker, 1-2-3, Novell Network, Ventura Publisher, EGA, Intel.
Hauppauge, Compagq and other brands and products are trademarks or
registered trademarks of their respective holders.
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Invoices: Create Review
S INVOICE
Invoice No.:

Print

Search for customer record?
Enter customer information?
Enter billing address?

(Y/N)!

PR ERIEE 1L ATRION
Popfu e
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Hf you program in C, take a few
moments to learn how Windows for
Data can help you build a state-of-the-
art user interface.

@ Create and manage menus, data-entry forms, context-
sensitive help, and text displays — all within windows.

@ Develop window-based OS/2 programs right now,
without the headaches of learning OS/2 screen manage-
ment. Run the same source code in PCDOS and OS/2
protected mode.

¥ Build a better front end for any DBMS that has a C-
language interface (most popular ones do).

FROM END TO BEGINNING

Windows for Data begins
where other screen packages end,
with special features like nested
pop-up forms and menus, field en-
try from lists of choices, scrollable
regions for the entry of variable
numbers of line items, and an ex-
clusive built-in debugging system.

NO WALLS

If you've been frustrated by the limitations of other
screen utilities, don’t be discouraged. You won’t run into
walls with Windows for Data. Our customers repeated-
ly tell us how they've used our system in ways we never
imagined — but which we anticipated by designing Win-
dows for Data for unprecedented adapatability. You will
be amazed at what you can do with Windows for Data.

WINDOWS FOR DATA®

Date:
(YN): N

(Y/N): }
Enter marketing information? (Y/N): N

Exit

Villiamn Jones
Innovative Sof tuare
351 Bulletin Avenue
Needhan, M4 82194
(617) 394-5512
FFILE

QU&NT l TY AMOUNT

Subtotal:
\hlpplnq

[' 254
e AVCINDOW

YOU ARE ALWAYS IN CHARGE

Control functions that you write and attach to fields
and/or keys can read, compare, validate, and change the
data values in all fields of the form. Upon entry or exit
from any field, control functions can call up subsidiary
forms and menus, change the active field, exit or abort
the form, perform almost any task you can imagine.

OUR WINDOWS
WILL OPEN DOORS
Our windows will open doors to
. new markets for your software.
ok N\ High-performance, source-code-
i i compatible versions of Windows
. .p| for Data are now available for
| N d‘ PCDOS, 0S/2, XENIX,
i, . £ UNIX, and VMS. PCDOS
versions are fully compatible with Microsoft Windows.
No royalties.

MONEY BACK GUARANTEE

You owe it to yourself and your programs to try
Windows for Data. If not satisfied, you can retumn it for
a full refund.

Prices: PCDOS $295, Source $295. OS/2 $395.
XENIX $1295. UNIX, VMS, please call.

Call: (802) 848-7731
Telex: 510-601-4160 VCSOFT

ext. 51
FAX 802-848-3502

Vermgnt 21 Elm Ave.
Creative Richford,
Software VT 05476



MICROBYTES

Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BY TEweek reports

Mead’s Silicon Retina Points Toward Brain-Like Processing
C arver Mead and asso-

ciates have developed

what could be a true inno-
vation in computer technol-
ogy: analog emulation of
the human nervous system.
Mead, who is credited with
major contributions to IC de-
sign and very-large-scale-
integration (VLSI) technol-
ogy, said construction in
silicon of an information pro-
cessing system similar to
the brain is well under way.

Mead and his collabora-
tors at Synaptics (San Jose,
CA) have designed a model
of a *small but identifiable
process of the human
brain™; they call it the Sili-
con Retina. The Silicon
Retina consists of a 3- by 4-
inch board of analog cir-
cuitry connected to a camera
lens; it performs the same
visual processing as the
human retina. The main
chip on the board is manufac-
tured by Synaptics and con-
sists of an array of photo sen-
sors that emulate the photo
receptors of the human eye.
An external object passed
across the lens is processed
by the analog array proces-
sor, and the image is dis-
played on a standard Multi-
Sync video monitor. In a
demonstration at San Fran-

cisco’s Exploratorium sci-
ence museum, the image
processor was able to accu-
rately display images of the
human hand and other ob-
jects passed across the lens.

The basic function of an-
imal vision is accomplished
by photo receptors that
compute the average of the
local light intensity and
compare this value to the
value of the incoming light
intensity from the external
source. The differential of
these values is sent as a sig-
nal to the optical nerve, re-
sulting in identification of the
external object. The array-
processing chip in the Silicon
Retina performs a similar
function. Mead said that the
Silicon Retina represents a
“‘gain control mechanism”
for the processing of light
signals. It uses a concept
called edge enhancement to
determine the difference in
light intensity of the edges
of an object in comparison to
a uniform background
lighting.

Although the Silicon Ret-
ina is an impressive example
of the power of analog pro-
cessing, there are still major
obstacles to the design of
commercially viable systems.
According to Mead, analog

processing can achieve
*100,000 times the effi-
ciency of digital computing”
but is constrained by the
lack of uniformity in present-
day transistors. Mead said
that the human brain is faced
with the same problem but
gets around it by adapting or
adjusting to the inconsis-
tency of the nervous system.
This adaptation is accom-
plished by “averaging” the
values of incoming signals.
Accomplishing equivalent
adaptation in silicon is ob-
viously a major challenge.
Still, Mead predicted that
neural technology will even-
tually have as significant an
impact on human culture as
the present-day digital com-
puter. Mead donated a work-
ing model of his Silicon
Retina to the museum.
According to an engineer
at Synaptics, the company
hopes to have a commercial
version of the Silicon Retina
ready in about a year. Said
Synaptics engineer Tim Al-
len, **‘We’ve proven that it
{the Silicon Retina] works in
principle. Now we have to
make it fast and cheap.” Al-
len thinks the hard part is
over. The next phase just re-
quires some basic *‘semi-
conductor engineering.”

Flexible Superconductors Will Shape PC Boards,

Power Supplies

E ver since the 1986 dis-
covery of ceramic super-
conductors, promises of
their potential have flown
faster than greased elec-
trons. The media has
brimmed over with stories
of superfast computers and
magnetic-levitation trains,
even while scientists have
cautioned that such applica-

tions are many years away.
But now researchers at MIT
have overcome a major im-
pediment to the commer-
cialization of superconduc-
tors—their inherent
brittleness.

By mixing noble metals,
such as silver, gold, plati-
num, or palladium, into the
ceramic material, research-

ers have for the first time
been able to create flexible
superconductors that can be
pressed into sheets or rolled
into coils. **Without modi-
fication, the mechanical
properties of superconduc-
tors render them about as
flexible as dry spaghetti,”
said Gregory J. Yurek, an

continued

® Keep an eye out for
embedded processors
from Intel and Ad-
vanced Micro Devices
the next time you buy a
new toaster or a new car.
Asked why Intel’s
80960 is targeted only at
embedded applications,
Intel chip designer Steve
McGeady said, “I'd
rather put an 80960 in
every antiskid braking
system than in every Sun
workstation.” AMD’s
Mike Johnson said that
although the AMD
29000 would be perfectly
suitable for the general-
purpose Unix market,
there's “simply not
enough potential volume,
despite all the excite-
ment.” Johnson conceded
that AMD can’t com-
pete in the general-pur-
pose processor market,
but he also noted that em-
bedded processors con-
stitute a *“billion-dollar
market.”
e At the Microproces-
sors '89 symposium, Mo-
torola’s Mitch Alsup de-
livered one of the more
refreshing comments on
multiprocessing archi-
tectures. “No one is
quite sure how it's going
to work,” he said. Uni-
versity of Michigan pro-
fessor Yale Patt pointed
out that a big unanswered
question involves getting
**a large number of pro-
cessors working in
shared memory."” The
feeling at the conference
was that multiprocessing
architectures probably
won't hit the market until
the mid-1990s.
* Sun Microsystems’
continued
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Dave Ditzel proclaimed
Sun’s SPARC processor
as the de facto standard
for reduced-instruction-
set-computer (RISC) pro-
cessors, and chip-de-
signer-turned-industry-
critic Nick Tredennick
countered that Intel
would produce more
803865 between coffee
break and lunch than
Sun would make SPARC
processors in an entire
year.

® The only legal Mac-
intosh clone available in
the U.S. is an Atari ST
that uses Mac ROMs.
Previously, these ST-
based clones have been
limited to 64K-byte
ROMs; a new version,
called the Spectre 128,
uses 128K-byte ROMs
and is said to run any-
thing that will run on the
Mac II (monochrome
only) and virtually all
Mac Plus and SE soft-
ware, including the usual
suspects: HyperCard,
Adobe Illustrator, and
PageMaker. Spectre 128
retails for $179.95, and
it comes from Gadgets
by Small (Littleton, CO),
without the Mac ROMs
(you have to get those
from other sources).
Gadgets by Small is

the new company of
David Small, who de-
veloped the famous
Magic Sac Macintosh
emulator.

® Despite ongoing—
well, rampant—specula-
tion about a new laptop
from Apple Computer,
Apple's John Sculley
says the company’s plans
for a laptop are still
hampered by inadequate
screen technology. *'1
wish we had it now,”
Sculley said recently,
but he added that a laptop
is not a big part of
Apple's plans for 1989.
Sculley said the main

continued J
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MIT professor and founder
of American Superconductor
Corp. (Cambridge, MA),
which has been set up by the
MIT scientists to handle
commercial aspects of the
new material. “A compos-
ite material obviously sacri-
fices some conductivity,
but in exchange you can actu-
ally use the superconduc-
tors for something useful.”
In addition, he said, the
composite material is more
resistant to oxidation and
can be connected more easily
than before to electrical
sources.

The applications for the
more malleable material are

still at least 5 years off,
Yurek said, but they may in-
clude tiny motors, satellite
sensing devices, electromag-
netic shields for computer
power supplies, and printed
circuit boards. “Supercon-
ductors form a better shield
against electromagnetic ra-
diation, all the way from low-
frequency DC up to very
high frequencies,” he said.
Flexible superconductors
could be shaped into inter-
connects or traces on
printed circuit boards that
would be faster and lose

less power than current de-
signs. Yurek envisions ac-
tive components, such as

chips, made with super-
conductors.

Yurek anticipates no big
problems introducing such
supercooled fluids as liquid
nitrogen into computers,
which would be necessary
to bring the ceramics down to
the —300° Fahrenheit they
need to conduct. “Some
supercomputers are already
cooled by liquid nitrogen,”
he said. “Now the trick is
to get that capability onto the
desktop.”

“There’s no question this
development could have quite
an impact on computing,”
Yurek said, “but it’s a long
way down the road.”

BASIC Will Be the “Embedded Language”
of Microsoft Applications

M icrosoft has *“learned
its lesson from its Mac
experience’ and wants to
provide a development envi-
ronment that mimics the de-
livery environment, says
Greg Lobdell, the com-
pany’s product manager for
languages. Therefore, the
shell for any future object-
oriented programming
(OOP) development systems
is likely to be Presentation
Manager. Inside that shell,
the 18 or so OOP building
blocks will call routines writ-
ten in BASIC—not C.

Why BASIC? Current
versions are very fast, says
Lobdell, and applications
built out of OOP tools are
likely to be heavily oriented
toward transaction process-
ing. BASIC’s string-
handling capabilities will be
an advantage in mixed text-
and-integer applications,
claims Lobdell. Moreover,
BASIC is more “natural,” or
English-like, than C or Pas-
cal, he says. “BASIC will
evolve to be the embedded
language of Microsoft’s
applications.”

Ideally, any OOP lan-
guage products would, like
other Microsoft language
products, have “inter-
language support”—that is,
any language could call rou-
tines from any other lan-
guage to ensure a rich appli-
cation development
environment. In the long
term, Microsoft wants to
provide a set of object-ori-
ented building blocks, the
functional equivalent of
NeXTStep’s 18 basic OOP
routines to handle dialog
boxes, menus, and so on.

CISC or RISC, Chips Are Becoming More Alike

B ring together some of
the designers who

worked on the computer in-
dustry’s major microproces-
sors, and chances are

they’ll each have a different
opinion about which micro-
processor is the best. At a re-
cent conference sponsored

by the Microprocessor Report
newsletter, we heard propo-
nents of Intel, Motorola, Sun,
Advanced Micro Devices,
and MIPS Computer extol
their favorite chips and ar-
chitectures. But one thing
they all seemed to agree on

is that microprocessors are in
some ways becoming more
and more alike.

*“CISC processors are be-
coming more RISC-like, and
RISC processors are be-
coming more CISC-like,”
said Motorola’s Russell
Stanphill. In the next few
years, implementations of
complex-instruction-set-com-
puter chips and reduced-in-
struction-set-computer chips
will become much more
similar, predicted Michael
Slater, who edits the Micro-
processor Report and orga-

nized the conference.

The designers generally
agreed that within the next
few years, all the major
microprocessors will have
cache, floating-point, and
memory management units
built in, and they’ll incor-
porate features like register
scoreboarding and separate
data and instruction paths.

But the chip designers
said they’re concerned about
the limitations of perfor-
mance that confront single-
processor architectures. In

continued



10 learn Microsott

Youre looking at something you wont see
mywhere else.

It’s called QB Advisor. A remarkable new
wpertext electronic manual that can make you
nstantly more productive, even if you dont know
he first thing about programming, QB Advisor
ictually lets you experiment by cutting and past-
ng useful sample programs right into your pro-
sramming window. Only Microsoft has it. Only
Microsoft could. And its just one of the things yod 1l
earn about new Microsoft® QuickBASIC version 4.5
or IBM® PCs and compatibles.

Another is the step-by-step tutorial that actu-
lly takes you through every stage of programming
oy working you through a complete program,

And QB Express—the interactive way to
earn all about your programming environment in
5 matter of minutes—not hours.

Microsoft QuickBASIC also comes with
Easy Menus that let you develop programs with

a minimum number of menu choices. Context-
sensitive Help for immediate help with error
messages and variables by simply punching a key;
orclickingamouse. Andabuilt-
in debugger that lets you see
exactly what your program is
doing, as it’s doing it.

Best of all, Microsoft Quick
BASIC is packed with enough
power to handle whatever prob-
lems drove you to program- e
ming in the first place. Fact is, L
it translates your program into executable code at
an incredible 150000 lines per minute.

Microsoft QuickBASIC version 4.5. If program-
ming is the only way out, this is the easiest way in.

Making it all make sense:

Microsoft Quick BASIC

‘or more information call (800) 541-1261. Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft

ind the Microsoft logo are registered trademarks and

Malungltal]nnkesenselsau'ademarkochmsoft

Corp(xzuon IBM is a registered trademark of International Business Machines Corporation.
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problem with current lap-
top displays is that they
can’t handle mouse oper-
ations adequately. Ac-
cording to Sculley, the
mouse pointer “disap-
pears”™ when you drag it
quickly across the
screen. Sculley said he
“hopes to see a laptop
in 1989, though not in
quantity.” Apple is
looking at active matrix
displays as one possibil-
ity, we hear.
* For those who missed
the news, the U.S. now
has an official under-
secretary for technol-
ogy. It’s a new position
in the Commerce Depart-
ment, responsible for
the department's new
Technology Administra-
tion. “The undersecretary
for technology will
serve as a strategic cata-
lyst to promote the use
of science and technology
by industry and entre-
preneurs,” said an offi-
cial statement from
Washington.
® The industry will be
able to use the help, if
things shape up the way
the American Electron-
ics Association pre-
dicted in a recent release.
If the U.S. doesn’t play
a strong role in the high-
definition TV (HDTV)
market, there'll be a
“ripple effect™ that will
cause the country to lose
“significant™ world
market share in personal
computers and semicon-
ductors. The report warns
that the country's cur-
rent 70 percent share of
the world personal com-
puter market could dwin-
dle by the year 2010 to
half that if the nation’s
electronics companies
don’t take the lead in
HDTV.
* Citing “misrepresen-
tation of facts surround-
ing the issue of com-
continued
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spite of Dave Ditzel’s glow-
ing prediction that Sun will
be the first company to offer
a RISC chip with 4-nano-
second cycle times, the big
question is how to supply
memory subsystems that are
fast enough for these high-
speed processors. As Intel’s
Steve McGeady put it,
“Talking about 4-ns cycle
time is fun, but who’s go-
ing to sell you memory for
that?” Motorola’s Mitch

Alsup agreed that the biggest
challenge is designing
memory and processor 1/0
that can keep up with cycle
times of less than 10 ns.
Professor Yale Patt of the
University of Michigan said
object-oriented data models
may be part of the answer to
increasing memory band-
width. He also argued that
simply adding bigger
caches and multilevel caches
is not the answer. Addition-

al caches become slow and
complex, Patt said. He out-
lined a new model for micro-
processor design that intro-
duces new concepts for
instruction control and data
execution, including *“‘wide
words” and node tables for
storing and predicting the in-
struction stream. Patt de-
scribed the concept as “pipe-
lining with rest areas.

You’re only on the highway
when you’re working.”

Computers, Communications Play Role

in New Global Foundation

C omputers and electron-
ic communications will
play a fundamental part in
the new International Foun-
dation for the Survival and
Development of Humanity,
an ominously named group
of scholars and scientists ad-
dressing such ominous
global problems as environ-
mental pollution, nuclear
disarmament, and abuses of
human rights. The founda-
tion has an impressive list of
members, including Soviet
physicist Andrei Sak harov
and the former President of
MIT, Jerome Wiesner.

At a press conference
sponsored by Apple Com-
puter, members of the foun-
dation discussed electronic
conferencing and communi-
cations as a means of improv-
ing relations between the
U.S. and the USSR. (Apple
has donated computers to
the group, and Apple CEO

John Sculley is on its board
of directors.)

The foundation, which
has offices in Moscow,
Stockholm, and Washing-
ton, DC, is raising money
and accepting project pro-
posals. One project proposed
already is an electronic
communications system be-
tween the U.S. Congress
and the Supreme Soviet, the
primary legislative body in
the USSR. Another project
involves the expansion of a
U.S.-Soviet computer train-
ing camp for children.

With members from all
over the world, the founda-
tion will use an electronic
conferencing system to con-
duct its activities. Com-
puters will also be used for
projects involving the col-
lection of environmental data
relating to acid rain, the
‘“greenhouse effect,” and
other forms of pollution.

Sakharov expressed frus-
tration at the group’s slow
progress thus far. Speaking
at Apple’s press conference
via satellite, Sakharov said
he has a “cautious attitude”
toward the foundation; it
has been “mainly talk” so
far, he said. Wiesner,
though, responded that now
that the foundation has been
officially sanctioned in the
USSR, it will start to ag-
gressively solicit projects.

The foundation hopes to
sponsor about 10 projects per
year. It encourages project
proposals that involve inter-
national cooperation, par-
ticularly between the U.S.
and the USSR. For infor-
mation on submitting project
proposals or contributions,
you can write to the Interna-
tional Foundation for the
Survival and Development of
Humanity at 109 11th St.
SE, Washington, DC 20003.

NMB’s 1-megabit DRAM Chip Claims Top Speed

MB Technologies

(Chatsworth, CA) says it
has developed the “world’s
first” 60-nanosecond 1-
megabit dynamic RAM
chip. Although other manu-
facturers are soon to fol-
low, NMB’s AAA1IM200 is
the first formally an-
nounced 1-megabit DRAM
with a minimum access
time of 60 ns. Currently avail-

able 1-megabit DRAMs have
access times ranging from 80
ns to 125 ns.

The new DRAMs are
targeted for high-perfor-
mance 32-bit processors op-
erating at 16 MHz or higher.
Most 32-bit machines oper-
ating at 20 MHz or higher re-
quire at least one wait state
to compensate for the speed
of currently available

DRAMs. The 60-ns DRAM
will allow manufacturers to
eliminate wait states and also
complex memory interleav-
ing and caching schemes, an
NMB spokesperson

claimed.

The company said it will
start shipping the high-speed
DRAMs in volume in the
second quarter of this year. It

continued



Youlll never know
how quick it is umtil
you open it up and see

what it can do.

All the horsepower in the world " |
isuselessuntilyoucangetatit. @

Introducing new Microsoft”
QuickC® version 20. The fastest,
easiest way to master all the power
and glory of C. Frankly nobody but
Microsoft packs this many exclu-
sive features into a single package:

For starters, theres QC Advisor
—anew hypertext electronic man-
ual that teaches, helps and guides
you o screen. It even lets you cut
and paste sample programs, so you
can learn C the easy way.

By exarnp]e- New Microsoft QuickC 2.0. Zero to expert in record time.

And “C For Yourself,” our detailed book And speaking of development, its in-line
of C fundamentals that’ll give you more assembler lets you write assembly code
in-depth programming lessons. Youll find ~ within your C code for more efficient pro-
one in every box. grams. Plus it’s the only integrated debug-

With Microsoft QuickC,you canease  ger that lets you simultaneously debug C
into C with Easy Menus to help you write  and your in-line assembler. Talk about
your first C programs, then advance to Full  convenience. It even supports all memory
Menus to access the full-throttle potential ~ models within the integrated environment.

of C. You'll be up to speed in no time. For all the details, call us at (800) 541-
And speaking of speed, QuickC has 1261.The new Microsoft QuickC.

enough muscle for incremental compiling Get it. And break a few speed limits.

and linking at an incredible 25,000 lines per -

minute—so it'll make short work of any de-

velopment you have in mind. Making it all make sense:

Customers in Canada, call (416)673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo and QuickC are registered
trademarks and Making it all make sense is a trademark of Microsoft Corporation.
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puter viruses,” The
Software Publishers
Association has formed a
special-interest group to
deal with the security
issues raised by elec-
tronic diseases. The SIG
hopes to serve as an
“objective forum™ for ex-
changing information
relating to viruses, Time
Bombs, Trojan Horses,
worms, and vaccines. If
interested, phone the
Software Security SIG at
(202) 452-1600.

® Although American
Megatrends (Atlanta,
GA) says its new 80386
motherboard is designed
for 33-MHz compo-
nents, the unit we saw re-
cently has a 25-MHz
80386 inside running at
33 MHz. The system

continued

could mean the start of
fierce competition among
DR AM manufacturers to
offer higher-speed memory
chips, which will be needed

to keep up with the ever-
faster processors in ever-
faster workstations. NMB
Technologies is an Ameri-
can arm of the Japanese elec-

tronics manufacturer Mine-
bea Co. of Tokyo. Minebea
also makes keyboards,
power supplies, and minia-
ture precision bearings.

Optical Drives Could Boost Entertainment Software

fter losing shelf space

at software retail stores
and failing to attract a big-
ger base of users, producers
of entertainment software
are hoping that optical drives
will result in dazzling pro-
grams and hence increased
interest in games and other
nonbusiness (i.e., fun) pro-
grams. The customer base
so far has consisted mainly of
men and boys between 12
and 45. Several hundred
companies used to make
computer games, but many
have gone out of business or
seen sales decline.

Some of the survivors of

the entertainment software
business were on a panel at

a conference in San Francis-
co recently, including Elec-
tronic Arts, EPYX, Media-
genic (formerly Activision),
and Spectrum Holobyte. The
main theme of their discus-
sion was that today’s per-
sonal computers are too
primitive to run the kinds of
games that would attract a
broad consumer base for en-
tertainment software. Trip
Hawkins of Electronic Arts
pointed out that the most
popular games machine these
days is a cheap IBM PC
clone, which has replaced the

Commodore 64 as the home
computer of choice. But the
bare-bones PC clone with
CGA-resolution monitor isn’t
“friendly enough” for the
mass market. Hawkins said
that the entertainment mar-
ket is still a market for
“hobbyists.”

The big hope for the en-
tertainment software busi-
ness is the proliferation of
optical drives and media,
such as CD-ROM and simi-
lar technologies. CD-ROM
will allow entertainment
software developers to put
megabytes of data on a sin-

continued

ISEMERSON  SW1000 UPS

Protect the one you love.

Yours is not just any computer. It's your

friend. Your confidant. Your business partner.

You wouldn't be without it.

But it can happen in a flash. A sudden
storm, distant ditch digger, motor, or even
a toy metallic balloon can send data-killing,
component-killing electric surges and sags
smack into your computer. Even knock it
out altogether.

It's a matter of time before this happens
to you. So protect your friend with Emerson’s

new low-cost SW1000 Uninterruptible Power
System. Only 2% in. high, it fits smartly right
under your PC's monitor for less than $700.

In a brownout or blackout, a battery will
instantly take over giving you ten minutes or
more to shut down your computer.

Ca." 1'&1)' - - -
Back-UPSfortheI g3 I=EMIS HSDN

Computers Wont Run Right
On The Wrong Fuel.

Emerson dealer
nearest you.
Before it's too late.
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The easy way t¢

10ve files between the 5'4” 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 to get files back
and forth, just install Sysgen’s Bricge
products. Presto: Your different com-
puters can talk to common disketfes.

Sysgen pioneered bridges. Now here
are three ways to simplify your life in
a multi-computer office.

Solution 1: Our
Bridge-File 5.25
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 dual density capacity of 360Kb
and 1.2Mb. (IBM’s drive is twice
the size, yet stores only one-fourth
the data.)

Every PS/2 user deserves this easy
connection to the world of PCs.

Solution 2: Our Bridge-File 3.5
floppy disk drive.

You get 720Kb
and 1.44MD capacities.
Connect it to any
PC, and you can read
and write files from
PS/2s, 386s, laptops, and other
314" machines.

Now all your PCs can share files
with your newer systems.

Trademarks: Sysgen, Bridge-File, Omni-Bridge—Sysgen Inc.; PS/2—Intemnational Business Machines Corporalion.

Registered Trademark: IB
Circle 226 on Reader Service Card

~International Business Machines Corpaoration.

And here’s the ideal controller
The Omni-Bridge )
Controller.

Controls up to four ¢4
drives, so you can mix
and match 5%”, 314" and %
floppy tape drives as you need. ThlS
hot card gives you big storage, plus
twice the floppy disk and floppy tape
transfer performance rates! At only
$95, this is a winner.

Get your computers talking.
Call the Sysgen Hotline for the
name of your nearest dealer.
1-800-821-2151.

SYSGEN

I NCORUPORATED

556 Gibraltar Drive, Milpitas, CA 95035
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as support for 8 mega-
bytes of 60-nanosecond
dynamic RAM on the
motherboard, and a 32-
bit expansion slot for up
to 8 megabytes more.
The product’s designers
went with 4 megabytes
of single in-line memory
modules and 4 mega-
bytes of standard DIP
memory because they
weren't sure which would
be most hit by a short-
age. AMI officials said
they weren't sure when
they'll be able to get
Intel-certified 33-MHz
80386s.
* Some optical storage
companies have banded
to back the Continuous
Composite Servo (CCS)
recording format for
5%-inch erasable optical

continued

gle disk and thus create more
complex and dynamic
games. But you need faster
performance than current
CD-ROM technology pro-
vides to make games per-

form well. Optical storage in
the 1990s could provide the
breakthrough needed for en-
tertainment software to

take off again. In the mean-
time, the survivors are

faced with a resurgence of
competition from Japan and
Europe. As Hawkins said,
*““there’s an increase in
product supply without an
increase in demand.”

Even on a Cloudy Day, Norton Can See DOS Forever

hile forecasts call for

increased use of Unix
and OS/2, in the future ac-
cording to Peter Norton, MS-
DOS *‘goes on forever.”
Norton, of self-named Util-
ities fame, said in an inter-
view with BYTEweek that he
foresees the hordes of PC
users eventually falling into
three camps—*08/2,
High-DOS, and Low-DOS.”
Norton equated High-DOS
users with today’s *“‘power
users.” There will be a
huge market of “Low-DOS"”
users, he said, with 80286-
based machines becoming

the low-end standard.

And what does the com-
pany president/writer/in-
dustry celebrity think of
0OS8/27 It’s “‘a necessary
evil,” Norton said, “be-
cause it’s both necessary and
evil.” He sees OS/2 being
accepted mainly by “MIS
types” in large corporations
who want multitasking func-
tions, “Unix-like features
without throwing away
DOS.” Norton sees “nifty
stuff”’ coming eventually for
the OS/2 environment. The
RAM shortage put 0S/2
back “2 to 3 years”; other-

wise, many users would have
installed 2 to 4 megabytes
of RAM by now and would
have had the opporturity to
*“play” with memory-hungry
08/2, he said. As it stands
now, “only the damn serious
can afford to run OS/2, and
the payoff isn’t there yet.”
Norton predicted that
many of those “nifty” 0S/2
applications will get *“con-
verted and crammed back
into the MS-DOS environ-
ment,” although he added
that those conversions will
be a “painful process.”
continued
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With

A Fast Growd.

Wherever your business takes you, take along

the WorldPort 2400™ Portable Modem. Leaving
the office doesn’t have to mean leaving behind
the world of high-speed, 2400 bps communica-

tions. Worldwide, in virtually every situation,

including hotel rooms and phone booths, your
ability to communicate clearly and efficiently

remains intact.

Representing the cutting edge of modem tech-

that go far beyond costly internal units, such as
Bell and CCITT standards, direct connect and
acoustic interface (300 and 1200 bps), battery
power, shirt pocket size, and a tiny price.

In fact, the WorldPort modems are the ultimate
for both portable and desktop applications. And

the WorldPort 2400 comes with Carbon Copy

PLUS™ communications software, for even

greater value.

nology, the WorldPort line of portable modems

combine a broad range of features that bring
you the best value in modems today. Features

If you want 2 modem that works where you do,
put the WorldPort Series to work for you. In

the office. On the road. Or at home. For more
information about our full line of WorldPort
modems, or the name of your nearest dealer,
call us at 800-541-0345. (In New York, 516-
261-0423.)

Touchbase Systems, Inc.
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423

TELEX: 6502848020
FAX: (516) 754-3491

WorldPort 2400 is a trademark of Touchbase Systems, Inc, Carbon Copy PLUS is a trademark of Meridian Technology, Inc.
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THE BUS STOPS HERE!

CompusStar: PS/2 and PC/AT Compatibility.

Ask any computer expert about
what type of system you should buy
nowadays and you’ll likely get a
“pass the bus™ response. Something
like — ““Well, uh, the PC/AT* bus
is your best buy but, then again, the
new PS/2* bus may become the
next industry standard.” Great ad-
vice, right? If trying to decide on a
microprocessor weren’t tough
enough, now you’re expected to
pick a bus, too.

RELAX, NOW THERFE’S
COMPUSTAR.

The all new CompuStar from
Wells American not only lets you
interchange microprocessors, you
can also mix and match buses — a
PC/AT bus, a PS/2 bus or. . .both.
As your computing needs change,
simply snap in a new processor
or add an extra bus. You'll
never again have to worry about buying
the wrong computer system!

FOUR COMPLETE SYSTEMS IN ONE.

The CompuStar can be configured with any of four
microprocessors — an 8086, an 80286, an 80386SX, or
an 80386. The processor and up to /6 megabytes of user
memory have all been combined, using the latest VLSI tech-
nology, on a single, plug-in CPU module. Plus, any time
during the first year of ownership, CompuStar users can
“trade-in” the CPU module they initially selected toward the
_ purchase of any of the other more
. powerful modules. Nobody but Wells
American gives you this kind of value.

A CONVERTIBLE BUS?
YOU’RE KIDDING!

No, we’re not. In fact, it may well
be the most practical microcomputer
innovation ever. Say you’ve selected an
AT compatible CompuStar and later
want to add PS/2 compatibility. No
problem! Snap in a PS/2 Bus and
#] Adapter Module and you can use both
Bl buses in the same system. Likewise,
i@l if you've selected a PS/2 compatible
CompuStar and decide you want to add
an AT bus, just snap in an AT Bus
Module. Depending on configura-
tion, the CompuStar can have up to
13 bus expansion slots — all AT
slots, all PS/2 slots or a “‘split-
bus” of AT and PS/2 slots. No

matter which bus becomes the
next industry “standard,” you’ll have peace of mind knowing
your investment in a CompuStar will be protected.

“Personal Computer AT, AT and PS/2 are trademarks of International Business Machines Corporation.

Circle 247 on Reader Service Card

The CompuStar is also easily expanded. That’s because
there are seven CompuStar disk/tape compartments — six
accessible from the front and an additional full-height bay
inside. All this in a sleek, compact tower design that will
leave more room on your desktop than any of the so-called
“desktop” models.

A NEW IDEA FROM AN OLD COMPANY,

The CompuStar® Multi-Processor, Convertible Bus™
Microcomputer. It’s no surprise that our engineers invent-
ed it. After all, we’ve been making microcomputers longer
than anyone else. . .even longer than IBM! And if that kind
of experience doesn’t impress you, CompuStar’s service pro-
grams surely will. You can select an optional overnight mod-
ule swap-out plan or on-site service from General Electric Cor-
poration — one of the most respected names in consumer
electronics. And, of course, every CompuStar carries a full
one-year factory warranty.

FINALLY, AFFORDABLE TECHNOLOGY.

Think all this technology sounds expensive? It's not.
Thanks to CompuStar’s modular architecture, you pay only
for the technology you need — and only when you need it.
Plus, there is a
wide variety of
CompuStar
display, tape
and disk op-
tions including
a one gigabyte ¢!
erasable opti-
cal disk. You
can choose a
factory pre-
configured
CompuStar or
custom design
one yourself.
Just unlock the
front panel and
literally *‘snap-
in” a bus, CPU, memory or disk module in a matter of
seconds. It’s system flexibility never before available. . .
at any price.

While one of our competitors (we won’t mention any
names) threatens you with “missing the bus,” most simply
pass the bus. Our new CompuStar, however, eliminates the
bus problem altogether. Not to mention the processor prob-
lem. Even the expansion problem. Prove it to yourself. Call
today about our 3l-day trial offer. Oh, and by the way, the
next time anyone asks, tell 'em you know where the bus stops.

@walsAmerican

Corporate Headquarters: 3243 Sunset Boulevard
West Columbia, South Carolina 29169 . 803/796-7800
TWXS510-601-2645 - FAX 803/796-7029
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disk cartridges. Sup-
porting CCS, currently
before ANSI and ISO

for formal endorsement,
are Advanced Micro
Devices, Hewlett-Pack-
ard, Hitachi, Maxtor,
Mitsubishi, Olympus Op-
tical, Optotech, Scien-
tific Micro Systems, and
Western Digital.

® In a joint deal be-
tween Borland Interna-
tional and Digital Re-
search, Inc. (Monterey,
CA), OEMs can offer
their customers certain
Borland programs to go
along with DRI'’s DR
DOS. Computer makers
who use DRI's enhanced
DOS in their systems
can also throw in Bor-
land's SideKick, Turbo
Pascal, Turbo C, and
Turbo Basic.

® The world of three-
dimensional spread-
sheets will get a little
more crowded this spring
when FormalSoft
(Sandy, UT) starts ship-
ping its new ProQube
program. The package’s
features include slicing
across multiple spread-
sheets, three-axis pre-
sentation graphics, condi-
tional embedded
external application calls,
and ASCII file macros.
The design uses virtual
memory to extend large
worksheets out onto the
disk. The company

plans to sell ProQube for
$247.50.

® Remember that this
month we celebrate Na-
tional Engineers Week
(February 19 to 25). The
theme of the week is
“Turning Ideas into Real-
ity,” and the societies
that are sponsoring the
idea would like us all to
honor the engineer “as
innovator and problem
solver.” Just to clarify
things, we're not talk-
ing about the ones who
drive trains.
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Toshiba’s Big LCD, Eighteen Eight'’s

Wescon Highlights:
Array Processor

I t doesn’t have the glitz
and critical mass of COM-
DEX, but the IEEE’s Wes-
con electronics exhibition is
no small potatoes. This
year’s show in Anaheim fea-
tured some 6000 exhibitors
and an estimated attendance
of nearly 60,000. If you’re
shopping for transducers,
printed circuit board design
software, digital waveform
analyzers, and miniature
bearings and IC testers, Wes-
con is the place to be.
Although most of the
showcased products are
aimed at designers and
manufacturers of electronics
components, there are al-
ways a few new products of
importance to end users.
For example, Toshiba un-
wrapped its new 640- by
480-pixel liquid crystal

display for laptop com-
puters. Unlike conventional
double-layer displays, the
M-ST black-and-white unit
uses a single-layer, backlit
design. It’s only 20 milli-
meters thick and weighs
about 700 grams (about 1.5
pounds). With a .33-mm

dot pitch, the M-ST display
has excellent contrast and
will certainly attract the in-
terest of laptop computer
manufacturers. However, the
M-ST is not cheap; *“sam-
ple pricing” is $646. Toshiba
said it is planning to ship

the new display in volume
this spring.

Another eye-catching
product at the show was a
floating-point array proces-
sor for IBM PCs and compat-
ibles. Eighteen Eight Lab-
oratories claims its PL80O

array processor delivers 8
million floating-point in-
structions per second for a
price of $1995. You can in-
stall up to eight PL80O pro-
cessor boards in a single ma-
chine. The PL800 comes
with a library of 473 micro-
coded functions and sup-
ports most popular FOR-
TRAN, C, and Pascal
compilers, including those
from Microsoft, Borland,
Lattice, Lahey, and Ryan-
McFarland. The 8-bit board
requires only about 5 watts of
power.

For more information,
contact: Toshiba America,
9775 Toledo Way, Irvine,
CA 92718, (714) 455-2000;
Eighteen Eight Laborato-
ries, 771 Gage Dr., San
Diego, CA 92106, (619)
224-2158.

Simulation System Could Cut Costs of Real-Time Design

A thena Systems (Sunny-
vale, CA) has a new
computer-aided software
engineering (CASE) and sim-
ulation tool that could cut
down the costs of designing
real-time systems. The
graphics-based Foresight,
which runs on Sun worksta-
tions, is a sophisticated simu-
lation program that uses the
concepts of block diagrams
and data flow to represent
physical processes.

While CASE tools sup-
porting Yourdon/DeMarco
methods are available, as
are both discrete and continu-
ous systems simulators,
Foresight combines them.

The program also imple-
ments real-time extensions to
CASE methodology. The
developers claim that Fore-
sight will change embedded
systems engineering in much
the same way that CAE

tools have changed the design
of ICs and printed circuit
boards.

*“Foresight helps uncover
errors during the early re-
quirements definition
stage—where most design
flaws are introduced—
before hardware and software
engineers proceed with
their development tasks,”
said Patrick Rickard, presi-
dent of Athena. “It’s essen-

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.

tial to correct errors early
because the cost to repair
them increases exponential-
ly as the project progresses,”
he added.

Development of em-
bedded real-time systems,
which are extremely com-
plex, is notorious for cost
overruns and schedule slip-
page. In the aerospace and
defense industries, for ex-
ample, where embedded sys-
tems are used extensively in
applications such as aircraft
guidance, electronic
switching, and weapons con-
trol, the reliability of soft-
ware and hardware in the real
world is a very major
concern.

Foresight, by personal
computer standards, is not
cheap by any means; it
costs $23,680 per user for a
10-user license.

For more information,
contact: Athena Systems, 139
Kifer Court, Suite 200,
Sunnyvale, CA 94088, (408)
730-2100.



Hewlett-Packard® and QMS"® have made it easy
to give your LaserJet Series II' the desktop
publishing power of the PostScript” page de-
scription language.

The new QMS JetScript”™

JetScript is the only Adobe PostScript
controller upgrade authorized by HP and de-
signed specifically for the LaserJet Series II.
JetScript gives your printer the industry-
standard page description language to accom-
pany HP’s PCL printer language. This expands
your laser printing capabilities. Increases over-
all printer performance. Yet preserves HP func-
tionality and warranties.

Do it yourself JetScript is easy to install. Just
plug in two cards (one in your personal com-
puter®, the other in your printer), connect a
cable and install the software.

The result is a PostScript system with 35
resident Adobe typefaces, three megabytes of
RAM, and QMS ASAP™ (Advanced System
Architecture for PostScript) proprietary tech-
nology for superior performance. All for less
than half the cost of a new PostScript laser
printer.

JerSoemp

verything it takes to add
PostScript to your LaserJet I,
including HP’s hlessing.

New forms of expression The speed and
power of JetScript combine to give your LaserJet
Series II a form of expression that'’s found only
with PostScript.

Simply, PostScript opens up the full range
of possibilities for desktop publishing. You
have complete control over the final look of the
page, down to the last exacting detail. PostScript
allows for an infinite number of font variations
and sizes. That makes PostScript’s limitless
flexibility and power the perfect complement to
your LaserJet Series II, giving you the high-
quality output you require.

Impressive results People have come to expect
impressive results from QMS—one of the first
companies to bring the power of PostScript to
laser printing, and now with more PostScript-
based products than any other company.

You'll get the same results from the new
JetScript. After all, it has HP’s blessing.

Laser Connection is a sales and marketing
subsidiary of QMS. Call 1-800-523-2696 for
the location of your nearest Laser Connection

dealer.
*JetScript available for IBM PC-XT, IBM PC-AT, HP Vectra™
and compatible personal computers, or the IBM PS/2™ Model 30.

(ELASER w
CONNECTION

A QMS’ Company
Circle 127 on Reader Service Card

The follow:ng are trademarks of their respective companies: HP, Hewlett-Packard.
LaserJet Saries 11, HP Vectra of Hewlett-Packard. QMS, JetScript, ASAP, Laser
Connection of QMS, Inc. PostScript of Adobe Systems. I[BM PC-XT, IBM PC-AT
and IBM PS/2 of Internatiomal Business Machines Corp.

> 1987 Laser Connection
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Announcing a big leap in mouse technology.
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Finally, a mouse with an extraordinary body
and a mind to match.

A mouse
ballistically
tunedto accel-

erate your cursor across

~any screen with the mere flick

of a wrist and slow itdown on
arrival for pixel-point control on

detail work

This mouse is guaranteed to work with all
applications on your IBM personal computer.
And it comes with a great selection of
MouseWare™including Pop-Up DOS™=the
ultimate DOS handler; Mouse-2-3,"the Lotus
1-2-3™shell; and 35 menus for best-selling

keyboard-based applications.

The Logitech Mouse. $139, complete with
Logitech’s Lifetime Satisfaction Guarantee

and unlimited Product Support.

For your nearest dealer, call:

800-231-7717

In California:
800-552-8885

In Europe:
++41-21-869-96-56

Circle 133 on Reader Service Card

(DEALERS: 134)
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Circle 150 on Reader Service Card

OUTSTANDING
SOFTWARE

$2 49 e =

when ordering \;.:*isﬂ
Satisfaction Guaranteed or Money Back!

less than 10)
BUSINESS
2] 13 Express Calc - (2 disks) Powerful financial spreadsheet
53 EZ-Forms - Create, fil in, print yr business forms, 512K
79 Invoicer - Generate invoices, ease record keeping.
2] 117 Finance Mgr Il - (2 disks) Handle personalibus finances
2] 135 PC-Acct - (2 disks) Manage books, track inventory, sales.
1159 Mass Appeal - Mail mgr for envelopes, labels and more.
190 PDS*Quote - Compute job/cost estimates. 640K
(71201 Checks - Log bank transaclions, produce financial ipts
2] 226 File Express - (2 disks) Menu driven all purp database.
21232 Dr Data - (2 disks) Friendly, easy-1o-use mail mgr. 640K
~]234 T-Master - Control & update inventory. Know daily levels.
[C1316 Tracker - Manage clients, sales prospects! 512K, hrd dsk.
2] 319 EZ-Desk - (2 disks) Keep appointments, update agendas.
337 Charge - Analyze your credit charges, payments, interest
383 Mutual Fund Mgr - Track yr portiolio, get weekdy reports.
EDUCATION
186 DOS Tutor - Leam DOS painlessly withis interaciive tuor
1191 PC-Quizzer - Leam music, States, etc. Sign lang demo.
228 PC-Fastype - Teaches typing. Builds dazziing speed! %
(11297 XY-Solve - Graphic math game makes leaming fun!
366 Gradescan - Makes it simple to keep and avg grades
376 GradeM - Teachers/students can ¥ack/summarize grades.
(21384 XY-See - (2 disks) Graphic math for HS/college students.
GRAPHICS
[] 58 Chemview - Rotating 3-D molecular structures, EGA.
(21145 Fingerpaint - {2 disks) Paint! Also obj oriented dsgn. %
(21210 Dancad3D - (2 disks) Advanced design. 640K/hd dsk. %
(31285 Surfmodl - (3 disks) Produce & shade 3-D images. %
(2] 356 Geoclock - (2 disks) Time map w/sun, dark areas! EGA.
(21362 VGACad - (2 disks) Super res 256 color painiing! VGA.
GAMES
[CJ 15 Biblemen - Excercise knowledge of Bible figures/events.
23 Star Trek - Amazing high res! Also Othello, Arilery. EGA
28 Wordplay - (k Wheel of Fortune). Also Backgammon. %
84 Solitaire - Grt card games, Spider, Kiondike, Canfield! %
121 Arcade - Qubert, Pango, Centipede, Hopper & more. %
151 Hack - You & yr tusty dog in a wild adventure (Ik Rogue).
[71176 Striker - Heficopter atick. Also Risk, work domination. #
[J215 Phrase Craze - Solve word puzzies or craate your own!
289 3-D Packman - Also Kong, Spacewar, ABM (missiles). %
309 Blackjack - (you set rules). Also ArmchairQB & Empire!
(1321 Adventure - Explore the caves! Also Castie, Star Trek.
(51365 Adventure Game Toolkit - {5 disks) Play, create yr own!
[[] 372 Pinball - Also Othello, Dragons, Sopwith, Battieship. %
UTILITIES
138 Printer Utilities - Spooing, banners, fonts & more!
(21214 Zip-Phone - (2 disks) Xrefs phon# to zipcode & vice-vers,
1258 Easy Access - Setup a menu sys for your PC. Hard disk.
[C1275 DOS Utilities - Large collection of invakuable general utils
MISCELLANEOUS
[2] 31 Movie Database - (2 disks) Lists 4,000+ fims. Grt trivia!
[4] 48 Wisdom of the Ages - (4 disks) 6000+ famous quotes.
fi2 72 Bible - (12 disks) Cmpit indxd King James bible! Hrd dsk|
“| 74 Landiord - Trouble wiyr landlord? Leam your legal rights!
146 PC-Lotto - Helps you beat your state's lotto odds!
(21153 PC-Write - (2 disks) Popular, powerful word processor.
(21291 PianoMan - (2 disks) Record your tunes or play music.
367 Music Library System - Track your tapes, LPs & CDs.
(21386 Computer Chef - (2 disks) 150+ grt recipes. Add yr own!

* Disks so marked above require a color graphics adapter.
B Membership Special! $19.95 (reg. $34.95)
For $19.95 ($2595year for 3.5") become a MicoCom Syslems

n} %Wmﬁ Book" ($1295 separately), a

to "Shareware Review” , 6 new-

release shareware disks (one featured each issue), low member
prces, and any disks in this ad for only $1.99 each! ($2.99 for 3.5
B 35" disks desired (add $1.00/disk to applicable price)

MicroCom Systems ACAOS' ,‘,’é rdsl’s1ks

3673 Enochs Street emoership______
Santa Clara, CA 2hipoing. §3.00
95051 Total encl,

Phone Toll Free for Same-Day Shipment!

= (800) 727-5995 @B

q 1969 MCS Mon-Fri 7am-9pm, Sat-Sun Bam-5pm BY-02/89
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The High Cost of RAM

The unkind words about OS/2 (*0S/2’s
Multitasking Dashboard” by Mark Min-
asi, November 1988) are a classic ex-
ample of blaming the victim.

Microsoft must have had to make its
final decision on memory usage a couple
of years ago. Back then, the price of
RAM was about $100 per megabyte,
with a prospect of further decline by now
to, say, $25 to $50 per megabyte (the
September 1988 BYTE had ads for 150-
nanosecond 256K-byte chips at $2.95
each, or $106.20 per megabyte). There
was an intense ferment over all sorts of
ways to use more RAM—RAM disks or
Expanded Memory Specification mem-
ory (not one, but two competing variet-
ies). On that basis, it must have been al-
most impossible to justify less than 4
megabytes for any operating system that
broke the 640K-byte barrier.

What happened was this: Largely due
to protectionism, RAM prices rose to
$400 to $500 per megabyte. Don’t blame
Microsoft; blame the politicians. And
bear in mind that OS/2 is by no means
the only computer product injured by
high RAM prices.

Andrew D. Todd
Springfield, OR

Just Don’t Get Too Excited
I’'m a novice computer user, and BYTE
gives me a lot of pleasure.

I'd like to offer a comment on Brock
N. Meeks’s “Computer Conferencing
Homecoming™ (September 1988). This
is the kind of article that turns my pace-
maker on high. Maybe in the future, Mr.

WE WANT TO HEAR FROM YOU. Please
double-space your letter on one side of the
page 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 10 edit letters. Generally, it takes
Jour months from the time we receive a letter
until we publish ir.

Meeks will be able to keep people like

me in mind and write a piece that could

help us get started on BIX, MIX, and
CompuServe.

Reg. Roberts

Costa Mesa, CA

The Old Spool Tie
I cannot let Jud McCranie’s authorita-
tive-sounding correction of Brett Glass’s
spool definition (Letters, October 1988)
stand unchallenged.

In the interest of historical accuracy,
spool is indeed an acronym for “simulta-
neous peripheral operation on-line.”
Mr. McCranie states that his somewhat
literal interpretation of the word spool
dates back to “the old mainframe days.”
Just how old is Mr. McCranie, anyway?
In the old mainframe days (and now),
spooling was usually a high-priority task
involving direct-access devices (disks
and drums), rather than reels (or spools)
of tape. The practice of sending print out-
put to tape, although common, has little
to do with the original intent of spooling.

As for the acronym being a “recent ad
hoc creation,” there is a terrific explana-
tion of spooling in Harry Katzan Jr.’s ex-
cellent book Operating Systems: A Prag-
matic Approach, published in 1973.
Professor Katzan observes that “spool-
ing was the first stage of multiprogram-
ming as we know it today.”

Joe Riley
Los Angeles, CA

True Meanings
Dennis Lee Bieber misrepresented the
true meaning of the names of the P and V
semaphore primitives (Letters, October
1988). According to professor E. W.
Dijkstra himself, while teaching a
course entitled ‘“Operating Systems
Techniques,” he derived the names P
and V from two Dutch verbs, “pakken”
(seize) and “vrygeven” (release). Even
with the coincidental starting letters,
“procure’ and ‘‘vacate’’ capture the
spirit nicely.
Signal and wait functions are typically
performed on events for process syn-
continued



THE FOXBASE+ EFFECT

Nothing gets through your workload faster than
FOXBASE+. Because no other database package has more
timesaving features.

Speed is something every manufacturer claims. But we'd
quickly point out that FOXBASE+ outpaces every other
package in popular tests by margins so staggering, you'll
wonder how you ever managed with ordinary software. in
fact, FOXBASE+ 2.10 is the fastest dBASE-compatible
database system.

Most publishers claim “compatibility” too. But the fact
that you often have to re-write parts of your program is
curiously omitted. That’s why you’ll appreciate FOXBASE+'S
ability to run all your dBASE applications immediately —
without changes.

FoxBASE+ not only supports the dBASE standard, but
also allows you to enhance your applications with special
features which include two-dimensional arrays, user defined
functions, filtered indexes and new commands to create
pop-up and puil-down menus.

Best of all though, is the term “user friendly”. Often a
misnomer for weeks of training with mind numbing
manuals. Hardly easy.

That’s why FOXBASE+ incluaes features that enable you to
get working right away.

FoxcCentral is a new type of user interface. Using
pull-down and pop-up menus, you can perform every
important database operation without programming!

FoxVlew is a screen design toat that helps you create
beautiful custom data input screens.

FoxcCode is our new applications generator that can
easily produce the simplest or most sophisticated
applications for you.

You can even document your programs automatically
with FoxDoc by simply pressing a few keys.

FOXBASE+ is available in a variety of versions for the most
popular operating environments including MS/PC DOS,
Macintosh and UNIX/XENIX. There’s even a 386 version!
FOxBASE+/LAN supports an unlimited number of users on
a network (No LAN PACKS required). Our Unlimited Rovyalty-
Free Runtime allows extremely economical distribution of
an unlimited number of your applications without incurring
any royalty fees.

And if you want to add another dimension to your data
use FoxGraph, the exciting new graphics package from Fox.
Take a look at FOXBASE+ today. You won't find a more

powerful dBASE-compatible relational database
management system. FOXBASE+ is retails for $395,
FOXBASE+/LAN for $595 and FoxGraph far $295 at your local
quality software dealer. Or call 419/874-0162 for more
information and a free demo-package. Ask for extension 320.

dBASE is a registered trademark of Ashton-Tate.
FOXBASE+ is a trademark of Fox Saftware InC.

Fox Software

Nothing Runs Like a Fox.

Fox Software Inc. 118 W, South Boundary Perrysburg, OH 43551 Phone #: 419/874-0162 FAX #: 419/874-8678 Telex #: 6503040827 FOX
Fox Software International Intech House Cam Centre WAbury Way Hitchin Herts SG4 OAP Tel: 0462 42 1999 Fax: 0462 42 13 18

Circle 93 on Reader Service Card
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THINK

Phar Lap
Virtual Memory Manager.

It will let you write applications up to 5, 10, 15 megabytes or more
for any 386 PC running MS-DOS* Forget about RAM limitations.
Your application can run on a machine with as little as 1 or 2 mega-
bytes of memory.

Only Phar Lap 386/VMM* gives you demand-paged virtual memory capa-
bility so you can write mainframe-sized applications for the PC. Applications
your customers can run on their 386 PCs now with no additional memory. No
kidding. All you need is 386/VMM and our family of 386 development tools.
Existing programs developed with our 386/DOS-Extender can be easily
expanded with 386IVMM too.

Our tools let you take full advantage of the 386 protected mode architec-
ture. Break the DOS 640K limit in the language of your choice; C, Fortran,
Pascal, or Assembler.

For fast compact code, use 386|ASM, our 80386 assembler that’s upwardly
compatible with the MASM* 8086 assembler. Existing DOS and mainframe
applications written in a high level language are easily ported by recompiling.
And 386ILINK, our 32-bit native mode linker, puts it all together.

Debugging is made easy too. With our 386 symbolic debugger you can
debug applications written in assembler or any high level language. Best of all,
with Phar Lap’s 386IDOS-Extender* you can run your native mode program
on any 386-based PC running MS-DOS. And you have full access to DOS
system services through INT 21.

NO COMPATIBILITY PROBLEMS NO ROYALTY PAYMENTS

Phar Lap’s tools are compatible
with the industry’s leading systems:
DESKPRO 386* IBM Model 70/80%
386 clones and accelerator boards.
Not only will your new applications
be compatible with the leading
systems, they’ll run alongside all
other DOS applications.

$495

$895
$595
$195
$295

60 Aberdeen Avenue, Cambridge, MA 02138

“THE 80386 SOFTWARE EXPERTS”

Once your 386 application is complete,
all you pay is a low one-time fee to license
386IDOS-Extender for redistribution.

386IVMM is also developer friendly.
Call to find out about our flexible run-
time pricing.

You can unlock the entire DOS market
now. Don’t wait for OS/3.

386|ASM/LINK-Package includes 386 assembler, linker, MINIBUG
debugger and the developer version of 386IDOS-Extender
MetaWare 80386 High C* compiler

MicroWay NDP Fortran-386* compiler 4

386IDEBUG symbolic debugger /
386IVMM - developer version of the
Phar Lap Virtual Memory Manager

(617) 661-1510

PHAR LAP SOFTWARE, INC.

Fax: (617) 876-2972

Phar Lap and 3861DOS-Extender and 3861VMM are trademarks of Phar Lap Software, Inc. MS-DOS and MASM are r istered trademarks
of l\ficwsof{ Corp. DESKPRO 9I86 is a trademark of Compaq Corp. NDP Fortran-386 is a trademark of MicroWay, Inc. High C and

Pascal are

of MetaWare | d. IBM Model 70/80 is a trademark

of {BM Corp
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chronization. They can’t be used for mu-

tual exclusion of critical regions of code,

like the semaphore primitives, because

executing a signal for an event will re-
start all processes waiting on that event.

Lex Borger

Mission Viejo, CA

Multiuser Advantages

In your IBM Special Edition (Fall 1988),
there is considerable discussion about the
roles of OS/2 and local-area networks
(LANG5) in workplace computing. While
I found these discussions interesting and
enlightening, I am puzzled by the lack of
concern that OS/2 is not a multiuser op-
erating system.

To quote from the text box *“OS/2 ver-
sus Unix: Is DOS Compatibility the
Key?” by Jason Levitt on page 112,
*“08/2 is not a multiuser system, but ad-
vances in networking and distributed
software will eventually make this a
moot point.” This view ignores an im-
portant advantage of multiuser systems:
the ability to function as a “compute
server” for a workgroup.

Consider a small academic depart-
ment that needs access to a large com-
puter for number crunching but that also
does a lot of word processing and smaller
tasks. To facilitate the numerical work,
the department might buy a large 80386
machine. Resources wouldn’t permit
buying a separate 80386 machine for
each user but would provide for individ-
ual basic IBM PC AT clones and a low-
volume LAN. This arrangement would
not permit sharing the 80386 machine
because the operating system (DOS or
0S8/2) wouldn’t permit remote log-ins
from LAN stations. Hence, to share the
80386 machine, you'd need to sit at the
keyboard attached to the machine. This
is inefficient and awkward. The 80386
could be used as a file server, but then
each of the remote stations would need
the hardware resources to run the analy-
sis software, again increasing costs.

A multiuser operating system would
permit the use of the 80386 machine as a
remote ‘“‘compute server.” Even if the
system were set so that only one person
could log on at a time, this would be a
major improvement over the current op-
tions with OS/2. I hope Microsoft will
consider this type of situation in its fu-
ture plans for OS/2.

Nicholas Birkett
Ottawa, Ontario, Canada

Short Dispute
In your Product Focus entitled “80386s
for the Masses” by Steve Apiki and Stan-

continued



Proteus offers the fastest for the |

PC EXPERTS AGREE:

Y

ITH CLASS

least, and supports them the most.

Proteus® sells the fastest personal computers
you'll find. But as experts from BYTE, InfoWorld,
Personal Computing, and others have discovered,
our computers are more than just fast.

They’re also an excellent value. You can’t find
better performing computers at lower prices.

And Proteus allows you to custom configure a
system to your exact specifications.

Finally, Proteus provides you with 15 months of
Free on-site service and support. And if you're not

“This- i

o

12MHz, ZERO WAIT STATE

¢ Intel 80286-12 CPU

¢ 640K RAM expandable to 16MB

¢ 32KB cache memory

¢ 8 expansion slots

o 2 serial & 1 parallel port

* 1.2MB floppy drive or 3.5"
microfloppy

¢ Dual HD & floppy controller

¢ 200W power supply, 110/220V

* 101 key tactile keyboard

» 15-month free on-site service

* Madein US.A.

Complete Systems

with Hard Disk and Monitor:

* 20MB mono $1,995

Yo\ 1LY

axal gL

“The Proteus
is one of
the fastest
desktop
computer
systems we
tested, a
zZero-
wait-state
hot rod.”

InfoWorld Magazine

| PROTEUS 386/16

16 MHz opt. 20MHz

ZERO WAIT STATE

o Intel 80386 CPU at 16 MHz
* Optional 80386—20 MHz

¢ IMB RAM—Expandable to 16MB
* Intel 82385EE cache ctlr.

¢ 32K fash cache

o 2 serial & 1 parallel port

* 1.2MB floppy drive

¢ Dual HD & floppy controller
* 200W power supply, 110/220V
* 101 key tactile keyboard

¢ 15-month free on-site service
o Made in U.S.A.

Complete Systems  $2,195
with Hard Disk and Monitor:

*20MB VGA color $2,502 o 40MB 28ms mono $2,899 * 40MB 28ms VGA color $5,669
* 20MB (16-bit) VGA $2,780 * 40MB 28ms VGA color $3,299 ¢ 40MB 28ms VGA plus $6,069
for 40MB add ¢ 40MB 28ms VGA plus $3,699 for 80MB add
$150 for 80MB add $175
for 80MB add $175 for 90MB add
$440 for 100MB add $1,125
* 3614 for 150MB add
for 150MB add $1,525 Ceem—
? $1,525 ' ' | for340MBadd ™™
B LW for 340MB add m $2,675
& oomm S $21670 e — I“”"" -

R

To order, call us direct. 1-800-782-8387

For 24 hr catalog, call 1-800-548-5036 using your modem set at 1200 or 2400B/N/8/1.
Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available.

satisfied with Proteus equipment within 30 days,
you can return it for a full refund.

These are the reasons why

the experts are so

impressed with Proteus. And they’re not alone.
NASA, Xerox, GE, RCA, Dupont, GM, Revlon,

General Dynamics, the U.S.

Government, the UN.,

MIT, Harvard, and Cornell have all become big

Proteus users.

For the fastest, most economical, best supported
computers available, follow the experts to Proteus.

25MHz, ZERO WAIT STATE
o Intel 80386 CPU at 256 MHz

¢ IMB RAM expandable to 32MB
o Intel 823855EE cache ctlr.

* 32K fash cache

© 387 coprocessor support

o 2 serial & 1 parallel port

e Dual HD & floppy controller
¢ 200W power supply, 110/220V
¢ 1.2MB floppy drive

¢ 101 key tactile keyboard

¢ 15-month free on-site service
® Made in US.A.

Complete Systems  $3,995
with Hard Disk and Moniter:
¢ 40MB 28ms mono $5,199

R TERRRRTRY TR

LR N ¥ 2 Lo oy
JRaA (L LELRER!
Fe ek

All trademarks recognized. © Proteus is a registered trademark of Proteus Technology Corp. All prices, terms, specs subject to change.

Circle 185 on Reader Service Card

“. . .the favorite

system of our
technicians
because of
its speed.”

InfoWorld Magazine

PROTEUS POWER

EXTRA PROTEUS POWER
WITH CUSTOMIZATION

e 1:1 interleave controller

¢ ESDI HD up to 700MB

» microfloppy drives

o tape streamers, 40MB to 225MB
® coprocessors

e brand name monitors and cards
o floor-stand configuration on all models|
o custom configuration on all models

rcoteus

THE INTELLIGENT CONCLUSION

377 Route 178, Airport 17 Center
Hasbrouck Heights, NJ 07604

FEBRUARY 1989 « BYTE 27



What looks like DOS,
acts like DOS,
is easy like DOS,
can hook everybody up

and keep em hopping
from program to program,

and costs les§ than
an office chair!



The Comfortably Affordable
(and alreadyavailable) PCMOS.

If you can afford a nice leather
chair for your office, you can
afford a multi-user, multi-tasking
operating system that's just as
comfortable to use.

PC-MOS incorporates break-
through technology that allows
you to fully harness the power
and capabilities of 80386-based
computers, while maintaining
the compatibility and ease of

use of DOS. So now you can
have up to 25 inexpensive ter-
minals driven by a single 80386
processor. You can continue to
use your favorite software pro-
grams like Lotus 1-2-3 dBASE
111" and WordPerfect” and you
can keep using those familiar
DOS commands like DIR and
COPY.You can even run all those
terminals as a single cluster

===

THE SOFTWARE LINK

3577 PARKWAY LANE ¢ NORCROSS, GEORGIA 30092
INSIDE GEORGIA: 404-448-5465 » FAX: 404-263-6474
INTERNATIONAL CALLS: 404-263-1006

PC-MOS is a trademark of The Software Link. Inc. All other brand names are the trademarks of their respective holders.
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connected to a Novell server.

PC-MOS comes in single,
five and 25-user versions starting
at $195. Your satisfaction is
guaranteed or you get a com-
plete refund.

For more information about
PC-MOS and the name of the
authorized dealer nearest you,
call 1-800-451-LINK. Then you
can sit back and relax.
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ford Diehl (October 1988), we were
pleased to note that our Zeos 386 Tower
was the fastest 16-MHz machine re-
viewed. We appreciate your many favor-
able comments as well.

One criticism of all systems reviewed
was that the connecting cables are too
short. The Zeos tower-style configura-
tion was noted as having shorter cables.
This is not the case.

Zeos normally ships, at no additional
charge, a full set of extension cables with

each 80386 tower-style system ordered.
This includes monitor power, signal, and
keyboard extension cables. This standard
extension cable set provides plenty of
length to work with.

Zeos shipped BYTE two systems for
review. The first system was completely
standard and included extension cables.
Unfortunately, it was damaged in ship-
ment. We replaced the cabinet with a sec-
ond one but didn’t send another cable set.
BYTE already had the extension cables

30

3%2 INCH 1.4 MB
DISKS FOR ONLY
ONE DOLLAR!

New Invention Makes It Possible!

Do you use the new, high capacity, 3¢z inch disks? If so, you have paid four, five, even six dollars per
disk! Byte for byte, that is as much as SIX TIMES the 'old' 360K floppies. Now you can convert all your
programs, data, and files to the new format, WITHOUT PAYING THESE PRICES!

How Is This Possible? Have you ever tried to format o reguiar, ‘low density’ 3%z inch disk to 1.44 MB? Of
course you have! It doesn't work! The computer gives an invalid media error. Our company was putting
in a large network of BM Clones. We have grown from a small company to a million-doliar corporation
in two short years, and we didn't do it by wasling money. So, of course, we fried fo use the cheap, 720K
disks. Total failure

Enter our Crackpot Engineer. Our Crackpot Engineer wondered what was the difference between the
disks. He tore them apart, analyzed the media. He found NO DIFFERENCE WHATSOEVER! Yet, they would
not format. Why? Then he started examining the plastic housing. And he found the difference. It is NOT
in the media, IT IS IN THE PLASTIC CASE!

Total Failure! Our Crackpot Engineer (among other things, he invented the Electronic Flea Collar) sent
Q brand-new 720K disk fo our machine shop, and asked them to modity it. They did... and the DISK
IMMEDIATELY FORMATTED! But, within 10 minutes of use, it totally failed. It lost data all over the place. Back
to the drawing board. The disk was dis-assembled and examined. It was found that, in performing the
conversion, a microscopic piece of plastic had entered the housing, and totally ruined the disk. It was
obvious that, if the conversion could be done reliably, it required extreme precision.
Enter Our Other Crackpot Engineer Qur president is a mechanical engineer. One of the best in the country
While a research scientist at Colorado School of Mines, he completely revolutionized the field of water
jet drilling. He tackled the problem. Finally he came up with a solution - a precision ool which could
perform the modification EVERY TIME and leave no plastic particles which would damage the disk!
Months of Testing We then commanced on a festing program. We modified and formatted thousands
of disks, and tested them for data integrity. Out of one thousand disks, one would not format, two had
one bad track. NOT ONE LOST ANY DATAI We then put a disk on computer with a bat file which copied
dota to a disk, read and checked every byte, then copied the data back to the disk. The program ran
24 hours a day, for TWO SOLID WEEKS without even one error! We were finally convinced thot the procedure
was reliable enough for a product
Our Offer. Here is our irresistible offer. Purchase our DoubleDisk Converler for the price of $29.95. If you
are not COMPLETELY SATISFIED, return the DoubleDisk. You will receive a FULL REFUND! What is more, if a
disk ever does not convert properly, send us the disk, and we will send You Q 1.44MB disk from a major
manutacturer in exchange!
You Can’t Loset You will save MORE THAN THE PURCHASE PRICE IN CONVERTING ONLY YOUR FIRST TEN DISKS!
from that point on, It is all profit. Afier converting only 100 disks, and affer deducting the cost of the
DoubleDisk, you will have saved AT LEAST $425.00! Quite a return for an investment of only $29.95! Credit
Cards and Checks Accepted!
Purchasing our DoubleDisk is easy! Simply call our 800 number. We accept all major credit cards. Or, return
the coupon below, and we will ship you one immediately. We Will gladly accept your personal check.
24 HOURS ORDER TOLL FREE - 1-800-537-4226 7 DAYS
(in Colorado call 303-872-8945)
VES! | want o fry your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE! | enclose only $29.95
plus $3.50 Shipping and Handling (California residents add $1.80 Sales Tax) for each DoubleDisk Converfer
It am not COMPLETELY SATISFIED, | will return the DoubleDisk for a FULL REFUND! If any disk ever fails to convert
I will send it fo you and you will IMMEDIATELY send me a 1.44MB Disk in exchange!

Name Address

City State Zp

Telephone

Send To: Biological Engineering, Inc., DoubleDisk Offer
2674 Main Street, Ventura, CA 93003  Phone 805-644-1797
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and the other system components.

Zeos makes every effort to provide its
customers with complete ready-to-run
systems—including extension cables
with our tower-style systems.

Greg Herrick
President, Zeos International
St. Paul, MN

Factoring the Unforeseen

I would like to contribute to the recent
“Minds vs. Programs” correspondence
(Letters, September 1988).

In the late 1960s in England, I devel-
oped one of the first expert systems, al-
though we did not use that expression
then, to analyze predigitized optical data
from an elementary particle physics ex-
periment. The program was developed
on an IBM 360/75 in FORTRAN, which
was about the only language available at
that time. I played a major part in its
development, especially in the pattern
recognition.

Eventually, it achieved a 99.9 percent
pattern-recognition efficiency for single
particle tracks. It also had to have a very
high background recognition efficiency,
because the signal-to-noise ratio in the
data was 1 to 2200. We found it hard to
make this better than 1 to 100 and were
forced to plot the data on 16mm film
(using a Ferranti Atlas) and scan the data
by eye to eliminate the rest of the noise.
To maintain both a high pattern-recogni-
tion efficiency and a high background re-
jection efficiency, I developed a hierar-
chical system of self-adjusting selection
criteria—in effect, rules that changed
themselves in a systematic way if they
failed to succeed.

This work gave me considerable in-
sight into the problems of computer pat-
tern recognition. My conclusions are as
follows:

¢ The human intellect is capable of
holding an abstract representation of
what it is seeking in its consciousness
and of comparing that with what it
has found.
¢ The human intellect is capable of
detecting when its algorithms or
techniques have not yielded the
desired solution.
¢ The human intellect is driven by
emotions, which a computer does
not have. It can generate new
algorithms to achieve its goal, new
goals if the previous one is in error, or
even new emotions to create a more
satisfactory reality.
A computer lacks this fundamental
consciousness and creativity.
continued



Now you can grab, store, and process
16 images in Real Time on the PC AL

The many faces of Fred Molinari, President.

Q)

The DT2861 Arithmetic Frame £ 2 D‘V,c.. including CAT scanners, scanning  that’s 4 times better than anything else
Grabber can process 4 times as many ) @ g- electron microscopes, line-scan  made for PCs, give us a call today.
i S as ther fra bber ras, as well as
i o I/ < A Call (508) 481-3700

ordinary video cameras
With a built-in processor, the DT2861  and VCRs. It even ships

also lets you process 4 images in parallel,  with IRIStutor™ software—

or switch display instantaneously from for free!

In Cenada, call (800) 268-0427
«DT-Connect™ is an open interface
specification which permits the direct
connection of stand-alone data acquisi-

as many as 16 images. The DT2861 grabs For more information tion and frame grabber boards to pro-
images off virtually any video source, about the Frame Grabber cessor boards for greatly accelerated
signal (DSP) and image processing.
" Image ) ] TRS170,NTSC. | yer | Number | poutire | ongoar | Memon-Maeped | 7o b | s 1
Pch:asrsdmg4 Computer | Resolution | Gray Levels*gASLg?'; ;g(;'im'e "Compatible Slow Sca? ] olrn \gg;c ' Frame iG"":b B-'Lit‘/)\al.’u ' F'?a':;cs;ym °°S'2r°q-’" | Sup;g": Price
DT2861 16 buffers DT4RIS
Frame IBMPCAT | 512x512 256 Yes Yes 0-12 MHz 8* Yes Yes 512x512x8 each Yes IRIStutor $5995
__ Grabber | 1 1 1 ! (4 Mbytes)

“With DT2859 % size multiplexerboard ($395).

DATA TRANSLATION

World Headquarters: Data Translation In:, 10 Locke Drive, Mariboro. MA 01752-1192 USA, {508) 481-3700 Tix 951646
United Kingdom Headquarters: Data Translation Ltd . The Mulberry Business Park, Wokiaghara, Berkshire RG11 2QU, U ¢ (0734] 793838 Nx 94011914
West Germany Headquarters: Data Translator: GmbH, Stutigarter Stratse 65, 7120 BietighemBissingen, West Germany 27142-54025
International Seies Offices: Australia {2) 662-4255; Belgium (2) 735-2135; Canada (800) 268-C427; Chile (2) 25-3689, Chwia (408) 727-3222, (1) 868-721 Denmark (2) 274311; Finland (90 372-124; France (1)
69077802: Greece (1) 951-4944, (31) 527 39, (1) 361-4300 Hong Kona (5) 448963; India (22) 23-1040; Israel (3) 32-4296; Naly {2) 82470 1. Japan (3) 342-8301. (3) 5025850, (3) 355-111° Korea (82) 756-9954
Morocco (9) 30-4131, Netherlands (70) 99-6360 New Zea'and (3) 5047£9; Norway (2! 53 12 5C Peru (14) 31-8060; Phiippires £1€:0103; Portugal 545313, Singapore 7797621: South Africa (12) 803768)/93; Span (1)
455-8112; Sweder (8) 761.7820; Switzerland (1) 723-1410. Tawan (2) 978-4740; Unted Kingdom (0734) 793838, West (iermany 07142-54025

Data T grstered trademark of Jata Translation, Inc. Other brands and pro-tucts are trademarks of thesr respective holders
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In effect, the human being is like an
infinitely sophisticated, self-conscious,
self-programming computer. We know,
for example, that we are seeking peace
and will go on adjusting our search until
we have found a stable and lasting peace,
for otherwise we shall be destroyed. A
computer would be incapable of this self-
regulation. It would execute its algo-
rithms until it self-destructed: It would
not be motivated to avoid self-destruction
or capable of reprogramming itself to

avoid self-destruction.

There are people who would invari-
ably argue that this is not so, that a com-
puter could be programmed with this
self-motivation and reprogramming
capability. But even if that were so, the
computer would not be capable of gener-
ating the required emotional response to
a problem whose existence the program-
mer had not foreseen, because it would
not understand meaning. This is the dif-
ference between consciousness and ma-

Convince yourself!
Send us $2.00 for Episode |

“The Adventures of Ferguson Floppy”

400 Williamson Way
Ashland, OR 97520
800-523-0258
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. 1 Get unlimited action and interaction with the
L. -most powerful PC animation system available,
o by calling Grasp routines from your programs

. in C, Pascal, Basic, and other languages.

/" Animation tools

&7 Yhat “far outshine

g7 those of other popular
graphics presentation

.'WMQ’-PC Magazine
rogram in the
4th Dimension. ..

\NIMATE!

develop your graphics applications

irectly in Grasp! Take advantage of:

L% 74 animation & effects commands
L. 25 predefined fades

Q single-command animation

g e all major graphics modes

i '- screen capture and graphics

Ky pnntmg utilities

R Includes Pictor, a full-featured
gepaint program, completely
gkintegrated with Grasp for
k- !a.st development and

SOFTWARE
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chine. The key word is programmed. A
program has the consciousness of the
programmer frozen in it. It is crystal-
lized consciousness, rather than living
consciousness.
Dr.R. J. Ellis
Palo Alto, CA

FIXES

* In the article entitled “The Promise of
Project Management” by Lamont Wood
(November 1988), we accidentally omit-
ted the address for the consulting firm
One Soft Decision, Inc. One Soft pub-
lishes PM Solutions, an in-depth report
on project management software. For
more information, contact Dan Yahdav,
One Soft Decision, Inc., 573 Wakerobin
Lane, Suite B, P.O. Box 6123, San Ra-
fael, CA 94903

® Our November 1988 Short Take ori the
NEC Ultralite laptop computer failed to
mention some key points about the unit
we reviewed. As the article states, the
machine was an engineering prototype.
We did not explicitly mention, however,
that the ROM disk hardware was not
fully implemented. It could not work,
period. The LapLink and DOS Manager
software resides in a ROM chip in the
laptop, not on ROM cards, as the article
says. We also omitted the fact that the Ul-
tralite comes with a serial cable to use
with the 9-pin, DIN-style connector.

As an update, NEC has told us that a
number of popular applications software
packages have been converted to the
ROM card format, including Lotus 1-2-
3, Agenda, WordPerfect 5.0, WordStar
5, Microsoft Works, XyWrite III, and
NEC’s Telcom 2.0 communications sof't-
ware.

Finally, the Short Take compared the
Ultralite’s list price to a Toshiba
T1000’s street price. The T1000’s list
price is $1249.
® Our PostScript Printer Product Focus
(September 1988) gave incorrect scores
for the GCC Business Laser Printer for
graphics and text quality. The numbers
for those categories in table 1 on page 166
should read 3.255 for graphics quality
and 3.318 for text quality. BYTE regrets
the error.
® Two photographs were inadvertently
swapped in the What’s New section of
the October 1988 issue. The photograph
on page 78 is actually of a LabView 2.0
screen, as described on page 80. The
photograph on page 80 is a screen from
Absoft’s MacFortran/AUX, which is de-
scribed on page 78.



NRI’s new al-home
fraining gives you the
computer, the soft-
ware, and the hands-
on skills fo start a
high-paying career
as a computer
programmer

Now NRI gives you hands-on
experience in computer programming
with a powerful BM-compatible
computer system and software you keep.
One easy step at a time, you build full-
featured, powerful programs in BASIC,

, move on to master all four of today’s key can land the programming position of
CP;C,:}[“S; a;:gggzég;tgysi;o::? computer languages—BASIC, Pascal, your Fhoice—even make it on your own
time, you train to be a high-paid C, and COBOL~—step by easy step. as an independent programmer. There’s
computer programmer! Before you know it, you have what it no doubt about it—with NRI’s complete,
takes to handle any programming at-home, four-language training in
Your NRI tralning Includes a computer, problem you're likely to encounter Computer Programming, you can
medem, and invaluabie programming in your professional career. \hlyrxte your own ticket to success in this
. seftware you k“', Now, as never before, you can succeed Cf:ef Eg?f top-growth computer
Unlike a,“y(‘:’the’ COU';C;O NRI's at-home as 2 computer programmer
m?“ﬁ“‘%;"h;m:;peﬁg’ma’ce'“w]“?'th‘g , The best news comes from the Bureau of See other side for highlights of your
poweiﬁﬂ, [BM.compatble Packard Bell  L4bor Satistics: As  programmer trained NRI hands-on training in BASIC,
VX8 computer system, including 2400 in a variety of computer languages you Pascal, C, and COBOL ——p>

baud internal modem, 512K RAM, disk
drive, and invaluable programming
software—BASIC, Pascal, C, and

SEND CARD TODAY FOR FREE NRI CATALOG
COBOL—all yours to keep.

With NRI, you get the skills and M
the cor:ﬁdence, t);:)eu(:(g)f‘npuetesr anda?he YES Please rush me my FREE catalog
software to build real-world, working descnbmg NRI's at-home training in Computer

programs for a wide variety of business, I Programming.
personal, and professional applications I

..in all, everything you need to step Name Age
into today’s top computer program- (please prng
ming jobs.

I Address

No previeus experience necessary
No matter what your background, ‘ .
NRI ensures you get the know-how | oy S Zx 5401-029
ou need to take full advantage of
Zvery exciting oppo mmltyt;]g Your NRI fraining in computer programming

e b includes an IBM-compatible Packard Bell VX88

puter programming today. computer with internal modem, 542K RAM, disk
) With your expef_‘enced NRI drive, monitor, and programming software— =
instructor always available to help, you | BASIC, Pascal, €, and COBOL— Bl i
quickly cover the fundamentals, then I all yours fo keep!

I orld Radio Histor




Now, with NR, you can leam to program in
today’s hottest computer languages—
BASIC, Pascal, C, and COBOL

You start with BASIC, an exiremely popular

used for graphics, teaching, personal,
small business applications.

Cfua) Pasn Tidenanen {3 aurshoirey
T avretennen ) butataness
Rirtine Viler Bisnloy [P

8 Beastipter Pain

nrial Curvom Pern

feult Canusrcion furma

T ™

Ity
tmrvetts vea

You move on fo C—hands down, foday’s hottest

computer language—used for everything from
systems programming fo arfificial intellience.

Hext, you master Pascal, a multipurpose
language offen used fo develop software for
computer-aided design (CAD).

You wrap up your hoinin%i:\ programming with
COBOL, the lang of business and the most
widely used computer language in the world.

SEND CARD TODAY FOR FREE NRI CATALOG
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McGraw-Hill Continuing Education Center

3939 Wisconsin Avenue
Washington, D.C. 20077-9265
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NRI’s new at-home training in
Computer Programming starts by
walking you step by step through
the fundamentals, easing you into
programming with bril]giantly
detailed instructions, charts, and
diagrams.

In no time at all, you have a
complete understanding of the
programming techniques used every
day%:y successful micro and main-
frame programmers. And then the
fun really begins.

With your personal NRI
instructor on call and ready to help,
you use the computer system included
In your training to actually design,
code, run, debug, and document
programs in BASIC, Pascal, C, and
COBOL. Then, following easy-to-
read instructions, you use your
modem—also included—to “talk”
to your instructor, meet other NRI
students, even download programs
through NRI’s exclusive program-
mers network, PRONET.

Send for your FREE catalog today

For all the details about NRI’s
at-home training in Computer
Programming, send the postage-paid
lr&ﬁl}y card today. Soon you’ll receive

’s fascinating, information-
packed, full-color catalog.

Open it up and you’ll find
vivid descriptions of every aspect
of NRI training. You'll see the
IBM-compatible Packard Bell
computer included in your
course up close in a special,
poster-sized foldout section.
And, best of all, you'll find out
how your NRI training will
make it easy for you to build a
high-paying career—even a
business of your own—in
computer programming.

If the card is missing, write
to NRI at the address below.

IBM s a regi & of the [BM Corporati

Lol d

School of Computer Programming

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue "
Washington, DC 20016 h



CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

One Alternative to OS/2
Dear Jerry,

I use an IBM PS/2 Model 80 for devel-
opment work as well as in my normal,
day-to-day activities. It consists of a 70-
megabyte hard disk drive, 2 megabytes of
system memory, a 3%-inch internal
floppy disk drive with drives A and B, an
Identica internal tape backup using SY-
TOS software, a 5%-inch external SYS-
GEN floppy disk drive for transporting
files and programs to and from the other
systems, and an IBM color monitor.

It was with this Model 80 that I en-
countered problems. I wanted to take ad-
vantage of the speed and memory avail-
able by using a multitasking operating
system called PC-MOS/386 from The
Software Link. My objective, therefore,
was to partition the hard disk as three
logical drives (C, D, and E); partition
the 2-megabyte system memory as three
virtual machines to allow three pro-
grams to run simultaneously under the
PC-MOS/386 operating system; use the
5%-inch external disk drive to maintain
compatibility with other IBM PC, XT,
and AT computers and clones through the
SYSGEN Bridge device driver; and use
the internal tape drive to regularly back
up and restore logical drives C, D, and E
using SYTOS software.

The SYTOS tape backup software,
however, would not run. Calls to The
Software Link and Identica confirmed
that the two could not work together. My
system operated under PC-MOS, but SY-
TOS would work only under DOS.

I called a local turnkey systems house
familiar with PC-MOS; the people there
had experienced a similar problem on a
Compaq 386, but they had no experience
with a Model 80 or with the SYSGEN ex-
ternal drive. They explained that they
had solved their problem with Disk Man-
ager from Ontrack Computer Systems in
Eden Prairie, Minnesota. I called On-
track, and, with no guarantee of success,
I bought the company’s Disk Manager.

First I copied all my files to 3'%-inch
floppy disks, since all the data on my
hard disk would be destroyed. Then,
booting with DOS in drive A, I refor-

matted the hard disk under DOS 3.1 with
one bootable DOS partition and one ex-
tended DOS partition on the hard disk,
which was further split into two logical
drives. I copied all DOS files from drive
A todrive C.

The CONFIG.SYS file was as follows:

DEVICE=BRIDGE.DRYV /PS60:2
DEVICE=ANSL. SYS
FILES=15

I then ran the SYSGEN installation
program from drive A, telling SYSGEN
that there were two 3'%-inch internal
drives. I copied all SYSGEN files from
drive Atodrive C.

Although I had not run Disk Man-
ager’s installation yet, I copied all Disk
Manager’s files to drive C. I then re-
booted the computer from drive C. Dur-
ing the boot, a message was displayed an-
nouncing that the SYSGEN drive was
installed as drive F.

At this point, I formatted 10 3%-inch
disks, adding the DOS system to only one
disk. Since this disk would be the DOS
boot disk, I copied all files on drive C to
this disk.

Although the CONFIG.SYS file on
drive A could have been edited, I chose
to create a new configuration file for
drive A:

DEVICE=DMDRIVER.BIN
DEVICE=BRIDGE.DRYV /PS60:2
DEVICE=ANSI.SYS

FILES=15

Since the SYSGEN external drive was
now “live,” I copied all the PC-MOS/
386 software from drive F to drive C and
to another disk in drive A (not the DOS
boot disk). I also transferred several

continued
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The fastest way to create

powerful programs
Y with Turbo Pascal

Blaise Computing, manufacturer
of function libraries that offer
easy-to-use solutions to your pro-
gramming needs, introduces:

POWER TOOLS PLUS/5.0—$149
—completely integraled and lightning-fust routines
to help youw:

@ Add moving bar pull-down menus and windows to your user
interfaces; NEW! @ Generate context sensitive help
screens; NEW! @ Add easy-to-use date and time conversion
routines; NEW! @ Let users choose from window
oriented pick lists; NEW! @ Create and access “huge”
data structures; NEW! @ Use multiple-line edit fields with fully
configurable edit keys; NEW! @ Speed up your sorting
with flexible in-memory sort routines; NEW/
® Add EMS support; NEW! @ Write TSRs and ISRs easily;
@ Control DOS memary allocation;
® Create powerful programs in Turbo Pascal 4.0 & 50!
Turbo C TOOLS/2.0—$149

—tight, fast, kigh qualily functions to help yow.
@ Add easy-to-use mouse support for windows and menus; NEW!
@ Quickly include virtual windows and menus; NEW!

@ [ntegrate your windows and menus with Turbo CS text
windows. NEW! @ Create context sensitive help screens; NEW?
@ Provide multiple-line edit fields with fully configurable
edit keys; NEW? @ Use keyboard and video serviees
(including enhanced kevboand and VGA ; NEW?

@ Write TSRs and ISRs easily; @ Create powerful progruns
inTurbo € L0, L5 and 20!

FREE with these products!

Source code, complete sample programs, a compre
hensive reference manual with extensive examples, the
Norton Guides Instant Access Program, and an online
database. We also offer free technical support and a
bulletin board system dedicated to technical issues.

Unleash your programming potential!

Blaise Computing offers programming tools that are
fast, flexible and affordable. Call now to order or to ask
for a free brochure on our full line of products for C
and Pascal.

Put Blaise tools to the test!

If at any time during the first 30 days you are not
completely satisfied with their speed and flexibility,
we'll refund your money.

Call 800-333-8087 today!

BLAISE COMPUTING INC.
2560 Ninth St., Suite 316, Berkeley, CA 94710, (415) 540 5441

FAX: 415-540-1938

Tarbor C and Turbo
Pasoal are trade
marks of Borland

Jerry Pournelle holds a doctorate in psy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
He can be reached c/o BYTE, One Phoe-
nix Mill Lane, Peterborough, NH 03458,
oron BIX as “jerryp.”

4, N
Inter
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other files from drive C to the disk in
drive A by typing the following at the
C > prompt:

MSYS A:

COPY DMDRVR.BIN A:
COPY ANSIL.SYS A:
COPY BRIDGE.DRYV A:

At the A> prompt, 1 wrote a new
CONFIG.SYS file for drive A:

DEVICE=DMDRVR.BIN
DEVICE=BRIDGE.DRV /PS60:2
DEVICE=ANSI.SYS

MEMDEV =$386.SYS /p
FREEMEM =C4000,C8000
FREEMEM =CA000,E0000
DEVICE=$SERIAL.SYS
SMPSIZE =256K

BUFFERS =22

Since the disk in drive A was the PC-
MOS/386 boot disk, I rebooted from
drive A under PC-MOS/386.

To prepare the hard disk for PC-
MOS/386, I ran HDSETUP from drive
A, allowing PC-MOS/386 to create three
logical MOS disks. I then transferred the
PC-MOS/386 system to drive C. At the
A > prompt, I typed

MSYS C:
COPY *.*C:

Rebooting now from drive C restarted
the machine under the PC-MOS/386 op-
erating system. The next step was to pre-
pare the hard disk with Disk Manager.

With the Disk Manager software in
drive A, I typed DM/C/M to invoke Disk
Manager in the color, manual mode.
Looking at the partition information, the
partitions were as follows:

1 0 30 DOS Y TSL 1.01
2 31 61 DOS N NOSYSTEM
3 62 69 DOS N NOSYSTEM

I changed partitions 2 and 3 to write/
read. Exiting from Disk Manager and al-
lowing the changes to be saved to disk, I
received a MOS error message, which I
could ignore.

Finally, the tape backup software,
SYTOS, was installed. After all, the
goal of all this was to allow SYTOS to
function. To install SYTOS, I ran the in-
stallation program from drive A. Since
SYTOS must be present on the hard disk,
I copied all the files from drive A to a
subdirectory named SYTOS on drive D.

This is working fine for me. Booting
from drive C under PC-MOS/386 allows
multitasking and other PC-MOS/386
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functions. Under PC-MOS/386, my sys-
tem will run dBASE III Plus, WordStar,
Multiplan, BASIC, Quickcode, Quick-
silver, Chart-Master, Norton Utilities,
and other programs. The system will not
run Microsoft’s Excel. Although I
haven't tried it, Microsoft's Windows
probably will not run, either. Booting
from drive A under DOS using a 3%-
inch DOS boot disk will allow the SY-
TOS tape backup to run properly. You
can also run any other software not sup-
ported under PC-MOS/386, such as
Microsoft’s Excel.
Arthur J. Foley
Central Islip, NY

Thanks for the report. You do seem to
have found one alternative 1o OS/2. It
would be interesting to see if Win-
dows/386 would run with this system;
probably not.

Idon’t have a Model 80.—Jerry

N.B.: Nota Bene
Dear Jerry,

You once said that you just might move
up to XyWrite III Plus after all. That
would be a good move. But might I sug-
gest a better one? Move a bit further on
and get Nota Bene.

First, some history. They say you
never forget your first love or your first
word processor. I haven’t forgotten my
first word processor, or any of the
others, but I truly love my current one,
Nota Bene. It’s extremely powerful,
smooth, fast, and (most important)
logical.

As you may know, Nota Bene is a cus-
tomized version of XyWrite. Most com-
mands in Nota Bene can be executed in
three ways: by typed-in commands, by
function keys, and by menus. Most oper-
ations can be initiated by short mnemon-
ic command codes. To give you an exam-
ple of how easy the command codes are,
search is se, search backward is seb, ab-
solute search (where case is matched) is
sea, and search backward absolute is
seba.

You can throw away the function key
template. (I dare you to do that with
WordPerfect.) The key use is supremely
logical. For example, the Control key
works on words; the Shift key on sen-
tences; Control-Shift on phrases (i.e.,
material between punctuation); Alt
works on paragraphs; Shift-Alt works on
lines. These keys in combination with
other keys will move the cursor, delete,
highlight, interchange text, and so on—
all operating on the same units. It is easy
to learn these operations in minutes. It is
my understanding that Nota Bene, be-

cause of its logical design, is infinitely
easier to use than XyWrite.

Nota Bene is designed for academic
use. It has all kinds of footnoting, index-
ing, formatting, and printing capabilities
(there are three disks filled with printer
drivers). It has a text base that lets you
index everything you write and recall it
with a variety of Boolean-type queries. It
has its own programming language. It
has six alternate keyboards that you can
instantly access: You can type in a vari-
ety of languages, including Greek; you
have a keyboard of math symbols. You
can also create and load your own key-
boards.

The bad news about Nota Bene is that
the manual is over 1000 pages long. The
good news is that the program is so logi-
cal that you can use it without reading the
manual.

With a 30-minute introduction at the
keyboard and with the reference booklet,
you can do very well. One reason is that
there are also a menu structure and help
file that are seamlessly integrated. If you
don’t remember the commands, you can
call up the menus.

Several weeks ago, my 15-year-old
son saw me writing with Nota Bene and
asked for a run-through. I gave hima 15-
minute overview, thinking that it was
enough to satisfy his request and to get
him turned back to his own word proces-
sor. Later, when I got off the computer,
he sat down and used Nota Bene to write
a fairly long essay that was due the next
day. For sure, I had to do some prompt-
ing, but he did a fine job. He has used
Nota Bene ever since (with little help
from me) and loves it. He doesn’t do any-
thing fancy, but the point is that he can
navigate it alone with his relatively sim-
ple documents. That tells you a lot about
a word processor that is so powerful.

Why am I telling you this? Because
Nota Bene is really good, and the people
at Dragonfly Software deserve success.
(Incidentally, the company’s technical
support is excellent.)

I have introduced dozens of people to
Nota Bene. I have never encountered a
single person who did not switch to it
after he or she played with it for a bit.

Joseph M. Prospero
Miami, FL

Thanks for the report.

You aren’t the only one who's said
good things about Nota Bene, and in-
deed, I've already recommended the
program to a young person writing a
dissertation.

Alas, I haven't tried it myself, because
Idon’t have it.—Jerry B
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ONLY $500 pLUS $100 PER 256KB MEMORY  When you can't afford to buy a laser for each PC, the

IEERCEEESE

Buffalo SL™ is the inexpensive way to let everyone
share - not just your lasers, but printers, plotters and
modems as well. If you don’t need simultaneous
access to shared files, the SL is also an alternative
to a LAN at a fraction of the cost.

The SL has four parallel and six serial channels, with
all ten being user configurable as either an input or
an output, so you can share 1 PC with 9 peripherals,
9 PCs with 1 peripheral, or any combination in
between. If you need more than ten channels, you
can link several SLs together. All channels can be in
use at the same time and can rapidly transfer and
queue data. The SL even allows your PC to send data
at 19,200 baud. All memory (user upgradeable up to
4M%)dis dynamically allocated and shared as
needed.

The SL comes with software for menu-driven
s installation and pop-up menu control selections, but
[=]  you don't have to be a programmer to use it. Of

course, the SL works just fine without our software
too! The SL has many other features so ask us to
send you more information.

When 640K just is not enough, you need to
add MORE™ MEMORY. This Memory
Extension System™ Board uses only one slot
in any 8 or 16 bit bus and can be used as
expanded, extended and/or conventional
memory (EEMS/EMS version 4.0 software).

MORE MEMORY is compatible with
PC/XT/AT computers and supports PC-DOS,
MS-DOS, PC-MOS, OS/2, Unix, Xenix, etc. It
is easy to install MORE MEMORY and it
comes with a5 YEAR WARRANTY.

MORE MEMORY has built-in DRAM
protection that corrects for any memory errors
when you reboot, so you will never have to
replace a faulty memory chip. No downtime or
costly repairs will ever occur due to a failed
memory chip on the MORE MEMORY board.

HYPERWARE™ PC productivity boosting
software is included FREE with each unit.
HYPERDISK™ enables disk drive read/write
intensive programs to run 3-10 times faster.
HYPERKEY ™ enhances the responsiveness
of your keyboard. Sold separately, $49.95.
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2MB-$1200, 4MB-$2100, 6MB-$3000, 8MB-$3900

Buffalo Products also makes other smaller buffers, automatic
switches, and interface conversion devices. All of our products
come with a 45 DAY MONEY BACK GUARANTEE. Call us
TOLL FREE and talk to one of our friendly application
technicians for solutions to your connectivity problems.

(800) 345-2356

Buffalo Products, 2805 19th Street SE, Salem OR 97302 (503)585-34 14
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PRESENTING
AMERICA

HOTTEST

CORPORATE JETS.

FIVESTAR Computers.

Taking companies higher.
And farther.

It’s no wonder hundreds of
corporations across the country are
now flying high-performance computers
from FIVESTAR. That's because
FIVESTAR delivers the quality and
power companies need to soar to new
levels of capability - while keeping
hardware costs down to earth.

A ONE YEAR LIMITED
WARRANTY—and ON-SITE
SERVICE.

Every FIVESTAR Computer
comes with a ONE YEAR LIMITED
WARRANTY. For companies with
critical applications, a comprehensive
ON-SITE SERVICE CONTRACT is
avatlable for just $99. In most cases,
service calls are made within 24 hours.

13518
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The FIVESTAR 286/10.

The high performance computer
that flies through complex
business applications.

CPU/MEMORY: 80286 16-bit

microprocessor ® 6/10MHz user selec-

table e 0 wait states ® 13.3MHz
LANDMARK throughput rating
¢ Socket available for 80287/10 math
coprocessor ® 512KB RAM expan-
dable to 4MB RAM e Supports
LIM/EMS 4.0 on the motherboard
BIOS: AWARD BIOS # Set-up
utility in firmware e Fully supports
DOS and 082
EXPANSION SLOTS: Eight full-
length slots: two 8-bit, six 16-bit

PRICE: $995

The FIVESTAR 386/16 SX.

A faster corporate jet for
companies running on tight
schedules - and tight budgets.

CPU/MEMORY: 80386-SX
16/32-bit microprocessor e 8/16MHz
user selectable ® 0 wait states
* Socket available for 80387/16 math
coprocessor © 1IMB RAM expandable
to 4MB RAM (on motherboard)
¢ Uses 256KB or IMB DRAMS

BIOS: AMI BIOS e Set-up utility
and diagnostics in firmware
* ROM BIOS and video BIOS in
shadow RAM e Fully supports DOS
and 0S/2

EXPANSION SLOTS: Eight full-
length slots: two 8-bit, six 16-bit.

PRICE: $1,495




The FIVESTAR 386/16.

The hot machine that’ll take
your company to new heights of
productivity.

CPU/MEMORY: 80386 32-bit

microprocessor ® 8/16MHz user selec-

table e 0 wait states ® 24.0MHz
LANDMARK throughput rating
¢ Socket available for 80387/16 math
coprocessor ® 1MB RAM expandable
to 10MB RAM 32-bit memory ® Uses
256KkB/1IMB DRAMS
BIOS: AMI BIOS e Set-up utility
and diagnostics in firmware ® ROM
BIOS and video BIOS in shadow RAM
¢ Fully supports DOS and 05/2
EXPANSION SLOTS: Six full-
length slots: one 8-bit, four 16-bit,
one 32-bit.

PRICE: $1,995
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All prices and specifications are subject to change without notice.

The FIVESTAR 386/20.

For companies that want to reach
high altitudes in a hurry - and
leave the competition far behind.

CPU/MEMORY: 80386 32-bit

microprocessor ® 6/20MHz user selec-

table ¢ 0 wait states ® 30MHz
LANDMARK throughput rating
¢ Socket available for 80387/20 math
coprocessor ® IMB 32-bit RAM
expandable to 16MB RAM e 64KB
(static RAM) cache memory ® Uses
IMB SIMMS

BI0S: AMI BIOS e Set-up utility
and diagnostics in firmware ® Fully
supports DOS and 0S/2

EXPANSION SLOTS:
Eight full-length slots: two
8-hit, five 16-bit, one 32-bit.

PRICE: $2,495

All models shown also come
equipped with:

e RS-232 serial port ® Centronics
parallel printer port ® 101-key enhanced
keyboard with separate numeric and
cursor control keypads ® real-time
clock/calendar with battery back-up
® 200WT power supply (110/220V
switchable).

Order by phone today.

Call FIVESTAR to discuss your com-
pany’s computer needs. (And don't
forget to ask about our new 386/25.)
We'll have you flying in no time!

1-800-752-33535

FIVESTAR

COMPUTERS

America’s hottest new corporate jets.

FIVESTAR 18 a reglstered trademark.




ASK BYTE

BYTE technical editors answer your questions on microcomputing

Proper Mindset
I recently came into a Mindset computer.
The operating manual is so deficient that
I cannot use it. Where can I get a work-
able technical manual? Also, I need a
memory map of the computer and its ex-
pansion unit. A schematic would be nice,
too.
C. Bradner Brown
Kensington, MD

Your best bet would be 1o link up with a
computer group in your area (check
Computer Shopper for a list of club meet-
ings) or to investigate the orphan com-
puter special-interest groups on Compu-
Serve. Barring that, I believe a Mindset
computer is still on display in the New
York Museum of Modern Art as an ex-
ample of innovative package design. Per-
haps you could see if the museum needs a
backup.—R. G.

Incompatible Drive?
I have several Shugart Associates Model
450R floppy disk drives that have been
used on a computer for writing to Unix,
MS-DOS, and PC-DOS floppy disks. I
don’t seem to be able to jumper any
one of them so that it will be accepted
as a valid disk drive on my IBM PC AT
clone, which is a PC’s Limited system.
I've tried listing the drive on my setup
menu as a 360K-byte disk drive. Is it pos-
sible to use these disk drives on my
machine?
M. W. P. Strandberg
Cambridge, MA

The Shugart SA450 should work with
your system as a 360K-byte drive, pro-
vided that your controller can support an
additional drive set to 360K bytes. My
guess is that you have improperly
Jumpered the drive select lines. These are
controlled by the jumper header labeled
2D on the floppy disk drive’s printed
circuit board.

To enable drive select 0, short pins 2
and 13; to enable drive select 1, short
pins 3 and 12. If your floppy disk drive
cable is like most, it has a “twist” in it
between the first and second floppy disk
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drive connectors, in which case you need
to jumper both drives for drive select 0.
(Nothing's easy anymore, is it?) You'll
also want to cut the jumper between pins
6 and 9, which would otherwise cause the
drive to respond to any drive select sig-
nal. Finally, make sure that only the last
drive on the daisy-chained cable has a ter-
minating resistor pack installed (this is IC
3D on the 405). Good luck.—R. G./S. W.

IN ASK BYTE, BYTE editors answer questions
on any area of microcomputing. The most rep-
resentative 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 can-
not guarantee a personal reply. All letters and
photographs become the property of BYTE and
cannot be returned.

More Lines, Please
After my pleasant experiences writing
EGA and VGA graphics routines using
QuickBASIC 4.0, I was disappointed to
find that Microsoft C version 5.1 (run-
ning under DOS) offers no obvious way
to alter the number of text lines on a
graphics display. I suspect it’s just a mat-
ter of making the correct DOS call with
the right parameters. Am I correct?
John J. Ottusch
Malibu, CA

Richard Wilton is an excellent source for
the kind of information you need. I sug-
gest you check the following articles and
books:

“PS/2 Video Programming,” BYTE's In-
side the IBM PCs, Fall 1987

“VGA Video Modes,” BYTE’s IBM Spe-
cial Edition, Fall 1988

Programmer’s Guide to PC and PS/2
Video Systems (Microsoft Press, Red-
mond, WA: 1987)

In particular, Wilton’s BYTE articles
cover the topic of changing the number of
text lines on the display.—R. G.

FFT Woes

I am a senior electrical engineering stu-
dent at the Milwaukee School of Engi-
neering. One of the requirements for
graduation is the successful completion
of a full-year design sequence that re-
sults in a working prototype.

I am working on a *“digital demodula-
tor” project that is based on an article in
the September 1986 IEEE Transactions
on Instrumentation and Measurement.
It’s essentially a radio receiver that de-
tects the information on a carrier using
digital signal processing techniques in-
stead of conventional analog demodula-
tion circuitry.

Part of the project will involve using
the fast Fourier transform for spectral
analysis, but apparently the FFT is a real
time burner. I need information on FFT
algorithms and, in particular, on imple-
menting FFT algorithms in assembly
language. In addition, do you have any
information on predicting FFT response
time?

Eric R. Schumann
Milwaukee, W1

Steve Ciarcia’s ‘“Computers on the
Brain’ articles (starting in the June 1988
BYTE) cover the FFT algorithm in some
detail. Also look into ““Faster Than Fast
Fourier” (April 1988 BYTE).

E. Oran Brigham’s The Fast Fourier
Transform (Englewood Cliffs, NJ: Pren-
tice Hall, 1974) is an exhaustive explora-
tion of Fourier transform techniques as
well as the FFT. It contains the source
code for the FFT algorithm (in ALGOL
and FORTRAN).

Finally, see if you can locate a copy of
Minicomputer Systems, Organization,
Programming, and Applications by Rich-
ard H. Eckerhouse Jr. and L. Robert
Morris (Englewood Cliffs, NJ: Prentice
Hall, 1979). It contains a brief dis-
cussion of the FFT but includes PDP/11-
compatible assembly language source

continued



When 30MB just won't do...
Seagates 51261 Family

of 40,60 and 80MB

If 30 megabytes just isn’t enough to satisfy
your disc storage requirements, then Seagate’s
5.25" ST251 family offers the capacity, performance
and interface options you need for any operating
environment.

The cornerstone of our family is the best-
selling ST251. Available in both ST412 and SCSI
interfaces, with either 28 or 40 msec access
time, this 42MB drive is perfect for demanding
applications.

For 50% more capacity, our ST277 features
64MB of formatted storage, with the same access
time options as the ST251. And for performance-
driven, high-capacity applications, our 84MB

drives

ST296 has a 28 msec access time and an SCSI
interface.

Each drive in the family comes complete with
utility software for easy installation and drive
partitioning. You can configure the right solu-
tion for your computer system by choosing from
Seagate’s own line of controllers and adapters for
the ST251 family.

No matter which model you choose, you'll
receive the same high quality and reliability that
have made Seagate the first name in disc drives
worldwide. For more information on the ST251
family, contact your authorized Seagate Distributor,
or call Seagate at 800-468-DISC.

&P seagate

The first name in disc drives
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Integrand's new Chassis/System is not another
IBM mechanical and electrical done. An
entirely fresh packaging design approach has
been taken using modular construction. At
present, over 40 optional stock modules allow
you to customize our standard chassis to nearly
any requirement. Integrand offers high quality,
advanced design hardware along with
applications and technical support all at prices
. competitive with imports. Why settle for less?

Rack & Desk
PC/AT Chassis

Rack & Desk Models

Accepts PC, XT, AT Motherboards and
Passive Backplanes

Doesn't Look Like IBM .

Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC

204 Waut Supply, UL Recognized
145W & 85W also available
Reasonably Priced

Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. » Visalia, CA 93291
209/651-1203
TELEX 5106012830 (INTEGRAND UD)
EZLINK 62926572
We accept BankAmericard/VISA and MasterCard

IBM. PC, XT, AT of i Busincss Machi
Drives and compuler boards not included.
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code for an FFT butterfly. You might be
able to use this code as a jumping-off
point to whatever processor you're
using.—R. G.

Good Old Model I11
I have several questions. First, where can
I get inexpensive parts for project con-
struction? Second, I have an old Tandy
TRS-80 Model III, and I wonder if its
Z80 CPU will work with the programs in
Steve Ciarcia’s book. Finally, the Model
III is 8 years old. I'd like to know if
there’s any way I can upgrade it.
Michael L. Hudin
Oroville, CA

Check out the advertisements in the back
of BYTE and other computer and elec-
tronics magazines for distributors of
parts.

I'm not sure to which of Steve Ciarcia’s
books you are referring, so I can’t advise
you about software. The TRS-80 Model
Il was a fine computer for its time.
Tandy still supports the machine, and
you can order more RAM, floppy and
hard disk drive kits, and an RS-232C
board from your Tandy Computer Center
or Radio Shack dealer. Another source
Jor parts is Aerocomp (2544 West Com-
merce St., P.O. Box 223957, Dallas, TX
75212, (214) 637-5400).—S. W.

Teaching an Old BIOS New Tricks
I'have a 6-year-old IBM PC that has 16K-
byte RAM chips on the motherboard. 1
want to increase the base memory to
640K bytes through the use of an Everex
board, but I am told that my ROM BIOS
will not allow me to get above about
545K bytes. I need updated ROM chips,
but IBM no longer supports them, and 1
haven’t been able to find them locally. I
hardly think I’m the only one in this po-
sition; there must be many such ma-
chines still in use. Can you refer me to a
source for the chips I need?
W. E. Van Horne
Columbus, OH

When IBM first introduced the IBM PC,
the original BIOS limited system mem-
ory to 544K bytes. IBM never expected
that anyone would want more RAM. Up-
grade BIOS ROM chips are available
from Mentor Electronics (7560 Tyler
Blvd., Suite E, Mentor, OH 44060, (216)
951-1884).—S. W.

More Interface Cables

I am an electrical engineering student at
the University of Illinois. I have finally
decided to construct several of the proj-
ects presented by Steve Ciarcia, and |

want to interface them to my Macintosh
SE. What can I do to make the standard
RS-232C connections match the RS-422
mini DIN-8 connector on the back of my
computer? I also wonder about how this
nonstandard input via the modem port
affects the communications protocol and
toolbox interface with the Microsoft
FORTRAN and Turbo Pascal environ-
ments with which I am familiar.

Last semester, I worked on a sleep-
monitoring project through the College
of Medicine, and I'd like to continue with
some research on my own with the HAL
EEG presented in the June 1988 BYTE. I
understand that some time ago, Steve
Ciarcia wrote an article describing the
measurement of other bodily functions.
In which issue of BYTE can I find this
article?

Peter Apostolakis
Long Grove, IL

The RS-422A standard arose out of the
need to send serial signals at higher rates
and through longer lengths of cable. It
does this by using differential voltages 1o
provide noise immunity. However, the
RS-4224 standard was also designed 1o
be electrically compatible with the older
RS-232C standard. This is done by pick-
ing off the unbalanced negative portions
of the transmitted and received data sig-
nals. This reduces the problem of obtain-
ing RS-232C-compatible signals from the
Mac SE’s serial port to a matter of build-
ing the appropriate cable. I've success-
fully built cables that connected a Macin-
tosh serial port to a PC serial port for
data transfers.

For a Mac mini DIN-8 to DB-25 RS-
232C cable, you need to purchase con-
nectors for the cable. You can get the DB-
25 connector from any electronics supply
shop. Getting your hands on a male mini
DIN-8 connector is a lot harder, and def-
initely more expensive. You can get an
Apple System Peripheral-8 cable, product
number M0197, for $29 from an Apple
dealer. This cable has a mini DIN-8 con-
nector at each end. Cut the cable in half,
pick the half to which you want to attach
the DB-25 connector, and store the other
halfin a safe place. See figure 1 and table
1 for pin-out information.

The Mac has its own drivers that
handle 1/0 through the serial ports. The
extent 1o which you can send and receive
data or manipulate control signals
through these ports depends on how well
the programming language has imple-
mented its interface to the Mac's serial
drivers. Check the details in your pro-
gramming language manual. You can

continued




MINUTE"MAN

UNINTERRUPTIBLE POWER SUPPLIES

TOTAL POWER PROTECTION
BLACKOQUTS &= o oo srna compie s

BROWNQUTS 5. 5ec o ow AC voteasweow
OVERLOADS 5aidissman oy
OVERVOLTAGE (g ensis ] = e
SURGES/SPIKES & o%ay ming o 100 s orese
EM " RF' Three stage filtering for clean AC power.

e FULL ONE YEAR WARRANTY

o ORDER-SHIP SAME DAY

o 1 MILLISECOND TRANSFER TIME*
e SYNCHRONIZED SINEWAVE*

*250 watt and 500 watt units offer 4 msec
transfer time, PWM waveform

& N

PARA SYSTEMS, INC. |
C.arlr?)itsot,e’:\;y72;07 v (2 IT:)Ie4p:g—r;83'63
1-800-238-7272

Power Output | 120 Volt Models | 230 Voit Models FAX: (214) 446-9011 TELEX: 140275 OMEGA
250 WATT | $379.00 | S 42900
300 WATT | S 549.00 N/A

500 WATT | $69900 | $ 799.00
600 WATT | $89900 | $1049.00
900 WATT | $1249.00 N/A

1200 WATT | $1499.00 | $1749.00
1600 WATT | $199900 | $2299 00

Suggested Retail
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Why the FREE
Inmac catalog is the

computer accessory
you'll value most.

You get “a store

in a drawer.”

Page after page of PC products that
make work easier, more effective. At
your fingertips, when you wish.

Plain talk makes
it all easy.

Spacesavers, workstations, cables,
disks. All explained in simple language
& pictured as you'd use ’em. Call with
any questions: Our informed staff helps
you get the right item, instant credit,
fast delivery.

The final decision

1S yours.

Unlike some catalog firms, Inmac lets
you decide when you're satisfied with a
product. A promise we back up with
ironclad guarantees.

Call now toll free:

1-800-722-4770

Ext. 2438

Use the resource
that gives the
world’s sharpest
business compu-
ter usersan
extraedge.

Call or send coupon to
Inmac, 2465 Augustine Dr.,
"N, Santa Clara, CA 95054.

Send my first Inmac catalog today!

Title

Company

]
L]
. Name
]
I

. Street Address/P.0, Box

City State Zip
( )

Area Code Phone No. Code 5545
I In Canada, Call Toll Free 1-800-387-2173 I
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Figure 1: DIN-8 connector pin-out
diagram.

Table 1: Wiring the Macintosh
DIN-8 10 a DB-25 connector
involves connecting the pins as
shown. Note that the signal names
are from the Mac's point of view.

Null
Signal DIN-8 DB-25 modem
Name pin pin function

HSK 2 20 DTR

handshake

for printer
TxD- 3 3 Nullmodem
GND 4 7 Signal ground
RxD- 5 2 Nullmodem

also look into Inside Macintosh, volume
11, starting on page 243 for good infor-
mation on the Macintosh serial drivers.
Steve Ciarcia’s previous article on bio-
feedback, ‘‘Mind Over Matter,” ap-
peared in the June 1979 BYTE.—T. T.

I’ve Got This Spare. ..
I'have an Amiga 1000 with 512K bytes of
internal memory. I also have an extra
Amiga Model 1050 256K-byte RAM
cartridge, the one that plugs into the
front of the machine. I'd like to know if
there is any way I can modify the spare
pack so that I can use it to increase my
memory to 768K bytes.
R. James de Graff
Winnipeg, Manitoba, Canada

The odds are you'll do more harm than
good trying to modify the board. I recom-
mend getting one of the sidecar memory
boxes that attach to the expansion con-
nector on the right of the machine. Keep
your spare cartridge as just that: a spare.

If you 're still determined to hack your
machine’s memory, check out the article
“Build Your Own 256K Amiga Expan-
sion RAM” in the February 1987 BYTE.
—R. G.

Rays and Buses
I am interested in ray tracing, a very cal-
culation-intensive computer application
that is similar, in some respects, to the
problem of generating pictures of the
Mandelbrot set; it can be done using a
multiprocessor board (like the one de-
scribed by Steve Ciarcia in “A Supercom-
puter, Part 1” in the October 1988 BYTE).
I have an Apple Macintosh II, which
uses the NuBus. I've been programming
the Mac for years, but since the previous
versions of the Mac had no slots, I know
nothing about hardware. I hear that de-
signing and programming NuBus cards
is easy, but I don’t know where to begin.
Could you suggest some reading mate-
rial for programmers who, like me, have
never soldered anything, let alone built
any hardware? Could you also present an
article describing how to build a simple
NuBus test card for the Mac II? Or how
about a multiprocessing board like the
one Steve Ciarcia built to generate Man-
delbrot sets?
Ajay Nath
Oakland Gardens, NY

Unfortunately, designing and program-
ming NuBus cards is not easy. The soft-
ware interaction with boards is compli-
cated, and you need an intimate
understanding of how the hardware oper-
ates. But the end result of all this effort is
a card that you can plug into a Mac Il
without requiring you to tinker with
switches on the board or run complex
configuration applications.

As for your request for an article on
this subject, I've got good news for you.
The design of a simple NuBus test card is
described in the Macintosh Special Edi-
tion (December 1988 BYTE). If you need
additional information, you can consult
the books Designing Cards and Drivers
for the Macintosh II and Macintosh by
the Apple Computer staff (Reading, MA:
Addison-Wesley, 1987) and Macintosh
Family Hardware Reference, also by
Apple Computer (Reading, MA: Addison-
Wesley, 1988). These should at least give
you an idea of what is involved in such a
project, and sample code is provided to
help you get started. —T. T.

Vertical vs. Horizontal Drives

My AT takes up entirely too much room

on my desk, and the fan and my new
continued
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Baylech engineers Printer Sharing.

Make the most of your invest-
ments in valuable printers, com-
puters, plotters, modems, and other
resources with a printer-sharing
device from BayTech. We manu-
facture a diverse product line
engineered for flexibility and speed
that lets you share your resources
and maximize your investments.

From simply sharing one or
more printers between computers,
to creating a complete network for
printer sharing and computer-to-
computer communication, BayTech
has a device designed to meet your
specifications.

Call toll free today to learn more
about maximizing your resources.

Circle 33 on Reader Service Card

Bay Technical Associates, Inc.,
Data Communications Products Division
200 North Second St., P O. Box 387,
Bay Suaint Louis, MS 39520 USA
Telex: 910-333-1618 BAYTECH.
Telephone: 601-467-8231 or toll-free

800-523-2702, EXT 981




Never buy another ribbon!

with Maclnker"

over 100,000 sold

\

Universal Cartridge Maclinker $68.50 imagewriter or Epson Macinker $42-00

Eliminate expensive ribbon replacement
with the famous Maclnker. The Universal
Cartridge Macinker ($68.50) will re-ink
most cartridges with the appropriate
adaptor. The Universal Spool Macinker
will re-ink all spools. Operation is very
simple & automatic. Qur extra dark, lubri-
cated ink yields better than new printout
quality and its cooling effect extends
print-head life. New ink dispenser en-
sures precise ink metering. Average num-
ber of re-inkings/cartridge is 60-100 at an
average cost of Scents/re-inking. We al- $299.00
so have dedicated Maclnkers for special

cartridges. All Maclnkers, with appropriate Multicolor Adaptor can re-ink multicolor
cartridges (2 or 4 colors). Or use your Maclnker to re-ink in 10 different colors:
red, green, blue, yellow, Eurple, brown, orange, gold and silver. Our Customers
range from individuals to Fortune 500 Corporations. In 1982 we pioneered re-ink-
ing technology and are dedicated to its development. We have a complete range
of accessories, heat-transfer re-inking adaptors, special inks and cartridges.

New

o

Band Printer Macinker

Universal Cartridge Macinker ..................... 68.50 Call for free catalog
Multicolor Adaptor (specify printer)........... 40.0

Imagewriter I/ll Macinker mod 234 IM........ 42.00 Special Offer
Epson Macinker mod 271EP ...........cccecevee. 42.00

Unlvq;sal SfpogldMaclnker :g 38 :::t say, "l sawmi:hln Bﬁt;;w o:
Heat Transfer Adaptor Il mousepad with any .00,
Extra Ink bottle 3.00 pint 18.50 [or free key-beeper & flashlight combi-

nation for orders >$100.00.

Buy the Universal Cartridge & the Uni-
versal Spool at the same time and get
the second unit for $50.00

All Macinkers delivered with bottle of ink, ink
meter, reservoir, reservoir cover.
Black, uninked, colored, special cartridges

available. Best ribbon quality at lowest costs.

Multiuser Printer Buffers

Let us configure the most economic & efficient buffer set-up when using two print-
ers with one computer or two computers and two printers. We have the most com-
plete range of buffers, converters, switches, cables & custom cables. Award win-
ning Proteus switches manually or by software between 2 printers. Memory is au-
tomatically partitioned & both printers can print simultaneously.

UG-411, 1 comp. / 1 printer 64k ....... 160.00

256k......230.00
UG-402 2 comp. / 2 printers 64k........ 199.00

256k......240.00
PROTEUS, 1 comp. / 2 printers  64k........ 199.00

256k......240.00
UG-403 4 comp. /2 printers 256k......275.00
UG-408 4 comp./ 4 printers 512k......375.00
UG-412 Serial buffer card 1 MEG. .............. 500.00
CBL-715 Univ. ser-par-ser converter ........159.00

CBL-705 Ser-par converter
Autoscanning switches (4 to 1)

Proteus

Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards

Computer Friends, Inc. Order Toll Free 1-800-547-3303

14250 NW Science Park Dr. in Oregon (503) 626-2291
Portland OR 97229 fax (503) 643-5379 telex 4949559 CF
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MiniScribe 43-megabyte full-height
hard disk drive make more noise than I'd
like. I've been considering buying one of
those vertical stand brackets to put my
machine under or beside my desk. How-
ever, I know that quite often the bearings
in various types of machinery are de-
signed to carry their load in only one po-
sition and if turned 90 degrees can fail
rapidly. Disk drives, both floppy and
hard, appear to be designed for horizon-
tal installation; and since the bearings
are obviously small, they might be prone
to early failure if mounted vertically.
Floppy disk drives, due to their intermit-
tent running, might not be as much of a
problem as hard disk drives. Am I worry-
ing needlessly?

Is it possible to use a program to stop
the hard disk drive from running con-
stantly? I don’t want to sound like a ner-
vous Nelly, but the idea of that expensive
thing sitting in there spinning madly 8
hours per day while I type makes me
wonder how long it can live. Having it
run when data is actually being accessed
is one thing, but if I’m just writing and
only occasionally saving to disk, why
have the hard disk spinning needlessly?

I notice that most of the new 80386
computers built with tower cases have the
drives mounted horizontally. They also
have their switches mounted on the front,
where they belong. As much as having a
new 80386 machine appeals to the
techno-freak in me, I simply cannot jus-
tify buying one to get that slick tower
case. Can you tell me where I can buy a
tower case like that? Three companies—
Fortron, Logix, and Zeos—have tower
cases that appear identical and suitable. I
contacted Logix, but the company won’t
sell bare cases. Surely these three obtain
their cases from the same source. Do you
know where?

Harmon Seaver
Grand Marais, MN

Some disk drives can withstand vertical
mounting; others cannot. That informa-
tion should be included in the specifica-
tions. If not, check with the disk driv-
manufacturer.

Your hard disk’s read/write head i
floating on a cushion of air—created by
the spinning platter—against zero fric-
tion. In this environment, the drive will
not be exposed to abnormal wear and
tear. In fact, your drive will experience
greater wear if it is continually stopped
and started as you propose. The roughest
treatment of your drive occurs at power
on, and the culprit is not so much friction
as heat. Drive manufacturers go to great

continued
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THE #1 PROJECT MANAGER IS BEHIND
THE BEST COMPARATIVE REVIEW IN THE WORLD.

Just why #s Time Line #1, review after review, evaluation after evaluation?* Is it our
advanced outline structure or true “what-if” analysis using unlimited undo/redo? Maybe
it's our completely customizable Gantt charts, PERT charts, and form-driven reports.
Could it possibly be the way we handle multi-project scheduling and resource allocation
without having to manually link files?

We think Time Line is #1 because of its seamless combination of advanced technology
and ease of use. But we’re biased. Decide for yourself. Call now for a free Time Line demo
gisk (youmay also qualify for our free corporate evaluation program). You'll see what

the best project manager in the Wo»ld” can do for you. The #1 Project Manager

, FREE DEMO DISK, CALL (800) 228-4122 EXT. 429Y.
S\ M A NTECm Symantec Corporation, 10201 Torre Avenue, Cupertino, CA 95014. 408/253-9600).

v . 0 .
*Time Line ts the #1 best-sclling project manager (survey of National Distnbutors). 1t ts also the #1 chowce of 48 of the Fortune 50. Time Line 3.0 ($595) recerved InfoWorld's highest ! F Edltor S Ch oice
1988 rating for proect management software (8.8). Time Line was PC Magazine's Editor's Choice 1n 86, 87 and 88 and was raled #1 hy Software Digest in 87 and 8. Training and 1 o ’86 ’87 a nd ’88
consulting services, and links to CA-TELLAPLAN are available, call 415/898-1919. © 1989 Symantec Corporation ’
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“IT MAKES PROCOMM LOOK
LIKE AMATEURCOM.”

If you talk to a DEC mainframe, no software emulates
the VT220, VT100 or VT52 terminal more accurately or
professionally than VTERM. *

Hot keys. Kermit. Automatic reformatting for spread-
sheets and databases. VTERM has it all.

Why not join the 60,000 users of VTERM (many of
whom moved up from Procomm). And try the DEC terminal
emulation package that’s in a totally different league.
P SRR EVALUATION RIT

[ Yes, send me a free time-limited, full-blown working copy of VTERM/220,
which is mine to keep.

Name

Title I VTERM
Company

Address O

E - DEC Terminal Emulator

Telephone ( ) o

I am a user [ dealer[]. Mail to:

Coefficient Systems Corporation
611 Broadway, New York, New York 10012 (212) 777-6707  yp2/so

LN N N N N N §N § N N N N §N §N N §N N §N N KN N §N |
* VTERM refers to VTERM/220, VTERM/4010, etc. products from Coefficient Systems Corporation.
Procomm is a trademark of Datastorm Technologies, Inc.

Questions? Want faster action? Call (212) 777-6707, ext. 402.

ASK BYTE

c0
2O%w- NOW OCR

SOFTWARE
AVAILABLE

Converts scanned images
from scanner into ASCII text
for use with word processors,
data bases. elc

Reg. $199.95
if purchased with
HS-3000 ONLY

$79.95

LOGITECH
SCANMAN

e 200 dpi

® 4" scanning width

* IBM. PC. XT. AT,
PS/2 (25 & 30)

The handicst fiitle scanner 1 the wurkd wust got even
betier The Handy Scanner 3000 from DF offers you o such as red or reddish kin lones can he scanned
| clanty and veratihty n » litle package Like o without losing detail

M| other Handy Scanncrs. the Handy Scanner WU for
the 1BM PC. PS/2\ and compatibles can handic al
moat all the jobs the deskiop madch can, bt if 3
smaller and eavier 10 une

ors, nof one are uned 10 wan your onginal. s col

The Handy Scanncr 3000 Lomes complese with full
featured. powerful voftwme fix canming. editing
and mesging tedt with your graphics Saved wan files
are compatible with almowt alt graphu s woltware  in-

Complete with

We give you the fearurcs you nced the mont n 4 cluding PageMaber. Veniura WordPerfet 5 0 and f o
Handy Toe new 4147 many ochers The package inclodes the sanncr. in Log][ech
onning width makes short v terface cand. the HALO DPE. deskiop publishing woft

work of Ihe boggent prtures ware package (worth $195), & wility diskelte and an **Scanware’ ™
You can wikh the cenner {' B oo manual

berween  400/300/200/308

D For e realy mee To Handy Scamns Y8k e et Software

wne privres, the Handy ok, and taw W e 1t even heer

Scanner YOOI ket you have it ail with 400 DPY resolu-
ton The resk-time scrves display lets you instantly
ce your wcan. o you can quickly make «cannet od-
JuMmEnts s necessary With adjusabic half-uncs
and comirast. you get a tlean, clear picture Twe col-

$299.95 $189.95

cm&‘;‘:’;mm TOLL FREEORDER' LINE CORPORATE P O 'S WELCOMED
3082788565 1-800-635-0300 AL PACKAGES sHpreD ues
ASSISTANCE CANADA AND AP.O '
-l TRUE DATA PRODUCTS C.0D.'S ADD $2.30 *

= 115 MAIN ST., P.O. BOX 347
UXBRIDGE, MA 01569 OTHERWISE NOTED
508-278-6555

I |'/
J _.F HOURS. MON-FR) 9-8. SAT 10-4 (EST) NOTICE
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lengths to ensure proper heat compensa-
tion. Some of the new laptops shut down
the drive motor when it is not in use, but
they do this to preserve power, not to pro-
tect the drive. I do not recommend that
you routinely shut down the drive motor.

Isuggest you get a head parking utility.
You can find these programs in the public
domain. After a specified time of disk ac-
tivity, the software will park your disk
heads until a disk access is requested. A
commercial product of this type is Safe-
park from Prime Solutions. Safepark po-
sitions the head over a selected sector that
does not contain data. Power surges and
sudden spikes can write random bits to
your drive. If the bits are written to a sec-
tor where your data resides, that data is
corrupted. Safepark moves the heads to
the ‘“‘safe zone” whenever the disk is not
in use. I mention the product because it is
included with a very useful disk utility
package called Disk Technician.

Hard disks are most vuinerable 1o bad
sectors. Some utilities, such as the Norton
Utilities, will let you partition off bad
sectors. Once you have done this, you can
no longer access that sector. Disk Techni-
cian, on the other hand, performs pre-
ventive maintenance on the disk. It will
monitor disk access errors and keep track
of them. When DOS fails 1o read a sector,
it will keep trying 30 to 50 times. If it fi-
nally does read the disk successfully,
DOS goes on its merry way, not con-
cerned about the access problem. Disk
Technician will recognize the problem,
differentiate between random errors and
repeating errors, and then attempt to re-
pair the error before it becomes a major
problem. First it moves the data to a good
sector, then it tries to repair the sector by
performing a low-level format. If it can’t
repair the sector, it maps the sector out. [
recommend the program for all those ner-
vous Nellies who dread the thought of los-
ing valuable data from hard disks.

Many independent mail-order compa-
nies sell the tower case. You just have to
look around. I found one such case in a
JDR Microdevices catalog (see the com-
pany’s ads in the back of BYTE). The
$299.95 cost includes a 250-watt power
supply, speed display, mounting hard-
ware, faceplates, and a speaker. Make
sure that you also find some cables that
are long enough to accommodate the
tower design. We keep getting these won-
derful space-saving tower systems with
cables so short that we can’t place them
on the floor where they belong. It will be
Sfrustrating if you invest in the tower case
but end up with a bulky system on your
desktop anyway, so you should keep
cables inmind.—S. D. B



There you are sitting
happily with your laptop in the
sky, preparing some figures for
an important meeting at the air-
port. Then, without warning,
your screen flickers and goes
dark. Your laptop just died.

Things could be better. If
youd been using Battery Watch
you would have been prepared.

Battery Watch operates
like a fuel gauge for your laptop.
Its pop-up window lets you see
what's left of your battery power
in hours and minutes.

It also help you get
more out of those sneaky NiCad
batteries. The Deep Discharge
feature makes sure of it. It elimi-
nates the nagging “charge mem-
ory effect” of NiCad batteries and
ensures their original peak
performance.

Battery Watch has taken
the worry out of something else,
too. Compatibility. It's compatible
with all popular laptops from
Amstrad to Zenith.

And at $39.95, it’s the
cheapest insurance around.

Look for it at your local
computer store. Or call 1-800-
343-8080 for a free laptop acces-
sory catalog. In Washington

call (206) 483-8088.
Traveling/G& Software
=== “.:25&&_. o = m&ﬁgg 18702 North Creek Parkway  Bothell, WA 98011

Battery Watch,
You Could Be At 40,000
Feet And Out Of Fuel. .

DisTINCTION
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HeadStart IIT
One System forall the

right reasons.

At Vendex we design every computerasa
complete system. We integrate peripherals
usually offered only as options. All you
have to add is electricity. So your
HeadStart I1I" is productive from the
moment you open the box.

Convenience. The HeadStartIII”
incorporatesbotha1.2 megabyte
5.25-inchand a144 megabyte
3.5-inch floppy drive, both
UG standard, soyou
. Publish i don'thaveto
B choose between
the two.Our “bridge
technology” lets
ouboota disk
o rom either drive
i and software
select your drive configuration.
Inaddition, the low profile and small footprint of the
HeadStart Il make it ideal for even the smallest
workstation.

Performance. The heart of the HeadStart K
systemis a12MHz 80286 prc: ¥ssor with a £
hefty one megabyte of standard RAM. >,
Ourhard drive system delivers a 5
full 32 megabytes of storage
operating at 28 milliseconds with
astonishing 1tolinterleave and a32K buffer.
But we don't stop there.

True16bit built-in VGA Graphics is component matched for
high speed and clarity. Even our 101-key PS/2 type keyboard has
been tailored for speed and durability.

Flexibility. Virtually any combination of peripherals can
be attached without ever opening the computer. Two serial
ports, one parallel port, abus mouse port and even a game port
areall standard.

Expandability. The HeadStart IlI"is engineered for you
future applications. It has been designed to give you 3empty
full-sized expansion slots for networking or accommodating the
many diverse peripherals that are available today and tomorrow

Infact, the HeadStart III" is truly OS/2 ready. You can
add two full megabytes of RAM without having to buy any
additional boargs.
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Headstart 3-0) Graphics

ARy arid Fower &

For more
information
aboutthe
HeadStartIII”
and our fullline
of advanced
computer systems,
ortofind the nearest
dealer, call toll-free

1-800-882-1888.
Can you think

Value. Going beyond DOS whichis
f course standard, an unprecedented package of 14

1ame brand programs worth thousands of dollars are included of areason not to?
‘REE with vour
feadSrart I SPECIFICATIONS -
’ MICROPROCESSOR: Intel 80286-12 HM:[;_DRIYE‘,JZ,]megabyte, 28 milliseconds,
N 2/8 Switchable linterleave
Sup Ol‘t. Our :rg:&f:,;ﬂ witchabl | BUILT IN INTERFACES: Parallel, 2- R§232serial
YC.COACH naticn- BUILT INRAM: 1 Megabyte mouse, joystick

EXPANSION SLOTS: 3available
MOUSE: Standard

EXPANDABLETC: 3 megabytes
POWERSUPPLY: 145 watts 110 220 switchable

vide toll-free hotline

, . X : SOFTWARE: DOS 3.3, GW Basic, HeadStart Advanced
savailable freeto CRAPHICS VGrhwonne L i B T

. CLRLLS 3-DGraphics, ATIand Computer-EEZ Tutorial
ot y » FLOPPYDRIVES:one5.25 1.2 megabyte, Software, Xtree hard disk manager, Publish-i1!
eglgtered owners. \ - one3.5" 1.44 megabyte | Chessmaster 2000, Splash VGA paint program,

Bookmark, plus Twistand Shout.

®
VEN DEX HEADSTART ADVANCE D OPERATING ENVIRONMENT s atrademark ot Venden Technologies Inc 1BMisatrademarh ot
™ International Business Machtnes Corp. MS DOS 3 3and G W BASIC are crademarks of Microsott Inc FRAMEWORK Il
trademark of Ashton-Tate 3-D GRAPHIS 15 a trademark of Perspective. FLOPPY DRIVER s atrademark ot Concept Technalogies
XTREE s atrademark of Executive Systems Ing SPLASH! 1s a trademarkit Spinnake Sottws are Corperation COMPLTER-EASE
15 atrademark of Arrakis lechnologies CHESSMASTER 2000, MAVIS BEACON TEACHES TYPING and TWIST & SHOLT are

trademarks of Software Toolworks Inc HOW TOUSE YOUR PC s atrads mark of Amenican Trawning International BOORMARK

; . . . oo oo
atrademark of Intellisort [nternational PUBLISH-IT 1s a trademark of Th ks Inc € 1988 Venden Technologue:
Built to be compatible with you e OGS NC R v D8 G o




QUICK ACCESS
EASY EDIT

THE MATCHMAKER

GOLDEN BOW SYSTEMS

A MATCH FOR YOUR FILES—find disk
information fast, no matter how it’s formatted.
No need to index or keyword your files—just
describe what you want in plain English or
regular expressions, and it’s on your screen fast.

- Tk Tl T
e, O A8

The query panel is Vg's window into your disks.

A MATCH FOR YOUR PATH—quickly
search a file, a whole disk, or anything in
between to find all the files with a match to
your search pattern, then display each match
in full context!

Bos Edit File Help Mcre Quen

After a query, Vq lists the files containing the target pattern and
displays the matching text, highlighted in context.

WHEN YOU FIND IT, USE IT with Vg's full-
featured editor or your own word processor,
compiler, or custom macro.

A MATCH FOR YOUR CREATIVITY—
expand your creativity into a screenful of
windows for different files or different parts
of a file. Zoom them, compare them, edit them
in parallel, or copy-and-paste to a new file.

cx 0
Al duort ptr Dhyl 10
al.at

ek
oo
.l
short W

V45 Block command menu is pulled down for processing the
marked block of text.

A MATCH FOR YOUR STYLE—everything
you want for creating and manipulating text,
plus a few things you never thought to ask
for—paragraph formatting, text centering,
auto-indent, search-and-replace, copy, cut,
delete or print blocks—effortlessly!

A MATCH FOR YOUR DISPLAY-—25, 43, or
50 line display modes, and you pick the screen
colors!

A MATCH FOR YOUR MOUSE —full mouse
support with pull-down command menus
means you don’t have to remember anything.
All Vg's power is delightfully accessible—just
point and shoot!

A MATCH FOR SYSTEM FAULTS—while
you're working, auto-save is working too, so you
can automatically start each session where the
last one ended—even if it ended unexpectedly!

A MATCH FOR YOUR APPLICATIONS—
add Vg's access and editing talents to the appli-
cations you know and love.

TUA) If the owly probies relates to wnpsld feew ar cost)
the party owd the sosey mey hring & wisple it |

outntanding mmeys due uwder (0l Agreosent ¥

(8) Bxcrpt for the right to being & suit fur soney
and the right of amy party W apply 10 & court of
Jerisdiction for o Towporary Rextraiving Order, o
Injenction or ather oquitabic relief t preverve
e prowent irrepareble Mrm penting Ue s loct fon
conf Irmat i of & panel of arkitreturs. amy divw

The small-pull down menu lists Vq's preconfigured Hot Links
to other applications.

Vg comes with Hot Links to popular applica-
tions, and creating more is a snap. Pass your
desktop publisher the file you created, format
it, print it, then return to Vg to find your sales
summary and jump-start your spreadsheet pro-
gram, or write brilliant code and Compile-and-
display-next-error. Vg shrinks to just 7K bytes
during linkage and gives your applications
room to run!

A MATCH FOR YOUR CHORES—teach Vg
whatever you do over and over. Vg's macros
learn any input sequence for flawless playback
at your command, for infinite customization!

Vq operates with OS/2 or DOS 3.0 or higher
in IBM-compatible systems with 256K bytes.

Vq is a trademark of Golden Bow Systems

SEE YOUR DEALER OR CALL TOLL-FREE

FAX (619) 298-9950

S0 BYTE * FEBRUARY 1989

(800) 284-3269

GOLDEN BOW SYSTEMS

2870 Sth Avenue
San Diego, CA 92103

(619) 298-9349

$270

M/C VISA
$5 US shipping
CA orders add 7%

TELEX 201520 GBS UR
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BOOK REVIEWS

No Way: The Nature
of the Impossible
Edited by Philip J. Davis
and David Park

W. H. Freeman and Co.,
New York: 1987, 325 pages,
$10.95

Reviewed by David A. Mindell

I t is impossible to climb Mt.
Everest without oxygen. It
is impossible to make music at
a rate greater than 10,000 bits
per second. It is impossible to
create a stable, strained-layer
superlattice.

These statements refer to
achievements that were once
considered beyond the practi-
cal, physical, or conceptual
boundaries of possibility. To
those who pronounced themor
accepted them as being true,
such statements defined the
limits of our *“‘real” and logi-
cal world.

Each statement, however,
has since been proved wrong.
In 1979, Reinhold Messner
and Peter Habeler climbed
Everest without oxygen. Mod-
ern electronic synthesizers
create music (or at least sound)
with more information content
than that of a symphony or-
chestra. Scientists have fabri-
cated strained-layer super-
lattices in the laboratory.
Thus, we have expanded what
we define as the possible; we
have made inroads into the
dark region of impossibility,
pushing back the once-solid
walls of the unreal.

No Way: The Nature of the
Impossible, edited by Philip J.
Davis and David Park, isacol-
lection of essays by prominent
authors in widely varying
fields. Each writer engages
impossibility with language
and methods specific to his or
her own specialty. The result
is a fascinating and thorough
dialogue about a concept that

transcends, limits, and even
defines endeavors including
mountain climbing, medi-
cine, technology, parenting,
and artificial intelligence.
The book begins with a
chapter entitled *“Everest and
the Impossible” by Scott
Lankford, a climber and a vet-

eran of a failed 1985 attempt
onthe mountain. Lankford re-
calls the sense of melancholy
that accompanied the triumph
of Everest’s first ascent, for it
seemed the last great earthly
obstacle, the last of nature’s
impossibilities. The instant
Edmund Hillary and Tensing
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Norgay mounted the summit
in 1953, Everest entered the
realm of the possible. The
mountain was not conquered,
however, for at that same in-
stant arose new impossibil-
ities: Everest without oxygen,
Everest alone, Everest “the
hard way.” As Lankford says,
“Climbers don’t conquer the
impossible, they invent it.”

Lankford’s essay sets the
tone of the book; the mountain
is a particularly apt model for
the impossible. The base is ac-
cessible, but the peak is not.
The edge of the possible thus
lies somewhere in between,
graded on the gradual slope.
Lankford describes his own
encounter with this boundary
when, with the realization that
he and his party could not
reach the summit, “The door
to the invisible became visible,
like the summit of Everest it-
self suddenly torn from the
clouds.” The impossible is not
always a wall or a cliff, but
more often is like the slope of a
mountain. This feature, of
progressive, almost exponen-
tial steepness, lets us approach
and even drive back the im-
possible while never overcom-
ingit.

Inanother essay, Michael J.
Katz asserts that evolution of
any organism would be pos-
sible were it not for the limits
of the physical world. “Hedge-
hogs that run faster than the
speed of light,” for example,
could evolve if they were phys-
ically possible.

Michael Yarmolinsky takes
a similar approach but delves
more into the limits of the evo-
lutionary process. He impres-
sively relates evolution to what
he calls the “central dogma”
of molecular biology, namely
Francis Crick’s generaliza-
tion that information can flow
only from DNA to RNA into
proteins and not the other way
(i.e., “‘protein cannot serve as

continued
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a template for its own replica-
tion””). Thus, the reader ar-
rives at Charles Darwin’s
famous break from earlier
(Lamarckian) theories of evo-
lution: “Itis impossible for ac-
quired characteristics todirect
evolution.”

Physicist Michael Sturge’s
contribution explores several
cases of the impossible intech-
nology. He discusses the semi-
conductor laser, an example of
the most straightforward type
of technological impossibil-
ity—the limits of current tech-
nology. Skeptics (including
Sturge himself) pronounced
the semiconductor laser to be
impossible because of limits
of crystal purity and opacity.
The convergence of improved
crystal growth with advances
in solid-state physics, how-
ever, overcame these hurdles.
The frontier of the possible ex-
tended to include the semicon-
ductor laser, now a common
element of optical disk drives
and CD players.

Paradoxically, technologi-
cal impossibility often arises
from social and human factors
rather than physical or natural
properties. Sturge cites the
above-mentioned strained-
layer superlattice, which
many experts declared impos-
sible simply because they got
their basic physics wrong; they
neglected the minimum en-
ergy required to produce a
damaging dislocation. Sturge
also discusses the failure of
Bell Labs to pursue research
into large-scale ICs. Appar-
ently the organizational and
management structure could
not admit certain kinds of
change (the infamous Not In-
vented Here syndrome). In
that sense, what is possible in
today’s technological world is
what our socially determined
institutions can develop and
exploit: weapons, commercial
products, medical instru-
ments, and so on. A new tech-
nological development might
not fit neatly into such catego-
ries or might not lend itself to
the methods modern society
has evolved for capitalizing on
innovation. Such a technology
might find itself confined to a

narrower possibility and to
more imposing impossibilities
than one that lies within tradi-
tional political, industrial,
and financial flows.

The scientific and technical
chapters of No Way have a
common element: the expo-
nential mountainside of im-
possibility. Some statements
are clearly impossible and al-
ways will be: “You can’t put a
thousand gallons of water into
apintbottle.” These are scien-
tifically uninteresting, for
they arise out of definitions,
language, and logic, and will
yield little when examined. In
contrast, the impossibilities
that define the limits of our
knowledge are truly engaging:
“There is no cure for AIDS.”
These problems are constantly
revealing, shifting, and, we
hope, receding; they occupy
and define the borderlines of
possibility. In David Park’s
words, *“. . .that narrow strip,
on either side of the border, is
where science lies.”

No Way is not all about sci-
ence, however. It also covers
law, politics, economics, edu-
cation, poetry, music, and
philosophy. Through the com-
mon theme, the authors intro-
duce the reader to a broad
range of discourses and the
specific languages with which
they operate. Furthermore,
because the “impossible” is
by its nature an abstract and
even absent topic, the reader
sees each discipline defined as
a shadow, groping in the dark
for the unreachable. He or she
is left with a lasting impres-
sion of the academic disci-
plines, disparate in their lan-
guage, yet converging in their
attempts to know the un-
knowable.

BRIEFLY NOTED

Programmer’s Guide to
OS/2 by Michael J. Young,
Sybex, San Francisco, CA:
1988, 625 pages, $24.95. If
the complexity of a software
product were measured by the
number and size of the books
written about it, there could be

continued




VAX Power - PC Price!

It you need or are accustomed to the
throughput of a 32-bit mini, including any of
DEC's VAX series, MicroWay has great news
for you. The combination of our NDP compilers
and our mW1167 numeric coprocessor gives
VAX speed to your 386 PC! If you don’t own a
386 PC, we provide a number of powerful PC
and AT upgrade paths.

MicroWay offers transputer based paraliel
processing boards and languages for the PC,
AT, or 386. Each T800 RISC processor on
these boards packs the power of a 20 MHz
386/1167. A Quadputer, with four T800s,
boasts 40MIPS/6 megaflops of throughput.

Many NDP Fortran-386 users are reporting
turnaround times thatare two to six times faster
than their VAX. They are a function of the VAX
processor being used, the speed of the 386,
the number of users served by the VAX, and
the coprocessor being used with the 386.

32-Bit Compilers and Tools

NDP Fortran-386™ and NDP C-386™ Com:-
pilers generate globally optimized, mainframe
quality code. Both run in 386 protected mode
under Phar Lap extended MS-DOS, UNIX, or
XENIX. The memory model employed uses 2
segments, each of which can be up to 4
gigabytes. They generate code for the 80287,
80387, or mW1167. Both include high speed
EGA graphics extensions written in C that per-
form BASIC-like screen operations.

* NDP Fortran-386™ Full implementation of
FORTRAN-77 with Berkeley 4.2, VAX/VMS
and Fortran-66 extensions. ... ... ... $595

* NDP C-386™ Fullimplementation of AT&T’s
PCC with MS and ANSl extensions. . .. $595

NE)P Ec?(;e Pr}c“ing:‘
387FastPAK: NDP Compiler, Phar Lap and
80387 Coprocessor 16 MHz: $1299

20 MHz: $1499

1167FastPAK: NDP Compiler, Phar Lap
and mW1167 Coprocessor 16 MHz: $1695
20 MHz: $2295

Phar Lap Development Tools . . ... $495

Virtual Memory Extension $295

NDP Windows™ — NDP Windows includes 80
functions that let you create, store, and recall
menus and windows._ It works with NDP C-386
and drives all the popular graphics adapters:

............. Library: $125, C Source: $250

NDP Plot™ — Calcomp compatible plot pack-
age that is callable from NDP Fortran. It in-
cludes drivers for the most popular plotters and
printers and works with CGA, Hercules, EGA
andVGA .. ... ... L $325

NDP/FFT™ — Includes 40 fast running, hand
coded algorithms for single and double dimen-
sioned FFTs which take advantage of the 32-
bit addressing of the 386 oryourhard disk. Call-
able from NDP Fortran with mW1167 and
80387 support . ... ... .. .. $250
387FFT for 16-bitcompilers ... ... ... ... $250

HALO 88 to NDP Graphics Interface — This
module enables you to call graphics routines in
HALO 88 from NDP FortranorC ... ... .. $100

3

Dr. Robert Atwell, leading defense scientist,
calculates that NDP Fortran-386 is saving him
$12,000 per month in rentals of VAX
hardware and software while doubling his
productivity!

Fred Ziegler of AspenTech in Cambridge,
Mass. reports, "l ported 900,000 lines of
Fortran source in two weeks without a single
problem!” AspenTech’s Chemical Modeling
System is in use on mainframes worldwide
and is probably the largest application to ever
run on an Intel processor.

Dr. Jerry Ginsberg of Georgia Tech reports,

"My problems run a factor of six faster using

NDP Fortran-386 on an mW1167 equipped
386/20 than they do on my MicroVAX I1."

MicroWay®
80386 Support
(508) 746-7341

Parallel Processing

Monoputer2™

The world’s most popular PC transputer
development product now extends the memory
available for developing transputer applica-
tions from 2 to 16 megabytes. The board now
features a DMA bus interface for fast I/O.
Monoputer 2, an ideal platform for porting
mainframe Fortran or C code, provides the
speed of a 386/20 for 20% of the cost!
Monoputer 2 with T414 (OMB) .. . $995
Monoputer 2 with T800 (0 MB) . ... $1495

Quadputer™

This board for the XT, AT, or 386 can be pur-
chased with 2, 3 or 4 transputers and 1, 4 or 8
megabytes of memory per transputer. Two or
more Quadputers can be linked together to
build networks with mainframe power which
use up to 100 or more transputers. One
customer’s application has gone from 8 hours
onamainframe to 16 minutes on a system con-
taining five Quadputers . .. ... ... from $3495

Trans\x/uter Compilers and Applications
MicroWay offers Parallel languages for the
Monoputer and Quadputer.

Logical Systems ParallelC .. . .. ... $595
Microway Occam2 ... ... ... .. .. $495
3L ParallelC ... ... .. .. .. . ... $895
3L Parallel Fortran . .. ... .. . . . . . $895
MicroWay Prolog interpreter . ... .. . $750

Microfield - Finite element analysis . . $1600
ParaSoft: Parallel Environment . . . . $300
Performance Monitor . . . $200
C Source Level Debugger $300
T800/NAG™ (See NDP/NAG) . ... .. $2750

387BASIC™ — Our 16-bit MS compatible
compiler introduces numeric register variables
to produce the fastest running 80x87 code on
themarket. . ....................... $249

Our NDP compilers and NDP utilities are the
key to taking advantage of the two to five-fold
increase in speed that the mW1167 provides.
The compilers generate mainframe style code,
while our utilities simplify ports from either the
PC or the mainframe world. A new utility
enables our NDP compilers to call HALO 88.

If you are curious about the benefits of the
NDP/mW1167 approach, consider the follow-
ing (price estimates are for complete systems):

[ Coprocessa'_ Speed (Flops) T Price |
"80287-10 80,000 | $3,000
80387-20 440,000 | $5,000
mW1167-20 2,100,000 | $6,000 |

When driven by a 32-bit compiler, the
mW1167 approaches the speed of a $600,000
VAX 8650! In fact, many of our users have
reportedincreases in turnaround of 2 to 4 times
that of their VAX! Call us for complete details.

Compaq 386/20/25 Add-Ons

RAMpak™ - One megabyte 32-bit memory
module fits in Compaq memory slot . . CALL
mW1167™is built at MicroWay using Weitek
components and includes an 80387 socket.

mW1167-16 . ... .. .. ... ... $995
mW1167-20 ... ... ... ... ... $1595
mW1167 Microchannel-16 . .. . . . $1295
mW1167 Microchannel-20 .. . . . . $1595
Weitek 3167-25 . ... .. ... .. ... .. $2495
80387-20 ........ ... . ... ...... .. $595
80387-25 . .. .. ... ... ... ... $695
Numeric Coprocessors
8087 ... ... $99
8087-2 ... ... ... .. ... . ... .. $145
80287-8 . ... ... ... ... ... . ... $239
80287-10 ... ... ... ... ... ... .. $279
8038716 ... ... .. ... . ... ... $425
80387-16SX .. ... . .. ... ... ... $450
80387-20 . ... .. ... . ... ... .. .. $595
80387-25 ... . ............... ... $695

287Turbo-12 (for AT compatibles) . . . . $450

256K 100ns DRAM ... .. .. . .. .. . $13
256K SIMMsS .. ... .. ... ... $119
1MBSIMMS . ... . .. .. .. .. . ... $450

(All of our Intel coprocessors include 87Test )

Intelligent Serial Controllers

MicroWay's AT4™, AT8™, and AT16™, the
fastest intelligent serial controliers, run in AT,
80386 and PS/2 PCs. They come with drivers
for UNIX, XENIX, and PC MOS.

AT4 ... $795 AT8..$995 AT16..$1295

32-Bit Applications

PSTAT-386 — Popular mainframe statistics
package. The full version was ported . . . $1495

NDP/NAG™ — Features a library of 268 en
gineering and scientific numerical algorithms.

Callable from NDP or 3L Fortran .. ... ... $895
12 MHz PC Accelerators
FastCACHE-286 12MHz . .. .. ... ... $299
SuperCACHE-286 12MHz .. ... . .. $399
FastCACHE-286 9 MHz . . . . ... .. . .. $199

World Leader in PC Numerics

P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341
32 High St,, Kingston-Upon-Thames, U.K, 01-541-5466
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428
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doilars. DYNAMIC IMPEDANCE STABILIZATION, DIS, invented by
CompuCom automatically compensates for real-world phone line im-
pedance variations. ltimproves signal quality and reduces errors (due
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error correction scheme nor is it marketing hype. Our modems are truly
superior. We can prove it! The CCC 2400 is a $95 high performance
Hayes- compatible IBM internal half card. It will outperform the alter-
natives. In combination with DIS ($24 option) it will outperform the
challengers, regardless of cost. Made in USA - five year warranty
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i Fmiiss your manuals!”’ Well, we can help,
§.as we stock the industry’s best computer
“KRbooks, and at great discounts!
SAVE UP TO 40% OFF!
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no doubt that OS/2 is a compli-
cated beast. The first few
books written about it seemed
to be almost extensions—both
in style and bulk—of the OS/2
specification and the docu-
mentation shipped with its
early versions.

Michael J. Young’s new
book exhibits a maturity in its
presentation that earlier books
have lacked. He speaks with
the authority that comes from
having done some serious
0OS/2 programming. Instead
of just stating the purpose of
an OS/2 function call, Young
actually describes how it
mightbe usedinreal code. For
example, instead of stating
that DosQHandType deter-
mines if standard output has
beenredirectedtoafile, he de-
scribes a situation in which
you might need to discover if a
child process’s output is redi-
rected by its parent process to
a disk file so the parent can
continue to write to the screen
without interference from the
child. The description goes on
to warn that using DosWrite is
better than a similar video I/0
call because DosWrite’s out-
put can be redirected, while
VIO calls always write to the
screen. These subtle insights
can be useful.

The book also offers a fair
amount of code, most of it in
C. not assembly language.
Some of the code is long and
complex, like the cut-and-
paste utility that spans 11%
pages. A companion disk con-
tains all the listings, including
header, make, and definition
files.

Of the book’s 625 pages,
250 pages are appendixes de-
voted to summarizing API
calls and error messages. But
the preceding 375 pages con-
tainalot of practical advice for
the aspiring OS/2 program-
mer.—G. Michael Vose

Peopleware: Productive
Projects and Teams by Tom
DeMarco and Timothy Lister,
Dorset House Publishing Co.,
New York: 1987, 188 pages,
$23. Peopleware is the Mythi-
cal Man-Month for the 1990s.
Just as Fred Brooks was emi-

nently qualified to write his
book on software-project
management, Tom DeMarco
and Timothy Lister, interna-
tionally known software con-
sultants, are similarly quali-
fied to write about productive
teams. DeMarco’s Structured
Analysis and System Specifi-
cation is a classic in the field of
information management.

Peopleware is a collection
of essays about teams, produc-
tivity, and quality. The au-
thors’ style is casual, and they
sprinkle their essays with an-
ecdotal insights. But don’t be
misled by the informal style
into expecting a hodgepodge
of software folklore and rule-
of-thumb management quips.
The information presented is
based on years of observing
development efforts, surveys,
and the authors’ annual Cod-
ing War Games.

The book is divided into
five parts. In the first section,
‘“Managing the Human Re-
source,”” DeMarco and Lister
advise against treating people
as faceless modular resources.
Instead, they recommend that
managers seek to motivate
their teams with the goal of
producing good products in a
sane environment. The under-
lying thesis of this section is
that most of the problems oc-
curring in high-tech projects
are not technological but so-
ciological.

The largest single section of
the book is devoted to the
office environment. This sec-
tion is an indictment of the
open-office concept that has
swept through corporate
America. It shows the fallacy
in the cost-benefit analysis
that says, “We can put a hun-
dred people on this floor, and
just look at all the money we
save.” Anopen office, the au-
thors maintain, guarantees
continuous interruption. No
studies support the open
office, while several (by IBM,
ITT, and others) show that it
has a deleterious effect on
knowledge workers.

The authors give a simple
formula for managing teams:
Get the best people (cut out the

continued



Ly

"1

While dBASE Promises You The Moon,
Clipper Delivers.

Chpper®
3695
Atrue compiler | Yes (1984)

Right now, while others dream about
the database of the future, you can be
using it today to create applications of
unparalleled sophistication. With Clipper”
— the most powerful and complete
database development system for PCs.

Open the Clipper box and you'll
find the enhancements dBASE" has been
promising. And some it hasn't.

Such as: a remarkable development
language that takes you way beyond
dBASE" emulation, with enhanced commands and entirely new
language extensions. A unique cpen architecture which gives
you the flexibility to create and easily integrate user-defined
functions in C, Assembler, Clipper, and still other languages.
The speediest-ever dBASE compiler, yielding applications up
to 20 times faster. And that’s just for starters.

Clipper also provides the most capable menu-driven
debugger to be found anywhere as well as half a dozen
modifiable utilities to further reduce development time.

There's source code security, too, plus sophisticated
record and file-locking capabilit es that make networking
Copynight € Nantucket Corproranon, 1988. All rights reserved

Nantucket and Clipper are regisiered trademarks of Nareucket Corporauon. dBASE 1s a registered trademark
and dBASE 1] PLLUS and dBASE IV are tradersark . of Ashton Tate Corporarion
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functions

Link in Other
Languages

Null Character
Support
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Yes (1984)
Yes (1983)

VALID function | Yes (1985) JustIntro'd
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Exccution Speed Yes (1984) ND
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applications easier to create.

And once you have created them,
Clipper gives you an equal measure of con-
Limited trol over distributionly creating EXE
No Juslnwod | files — there are no runtime modules,
licensing or royalty fees, or additional soft-
ware requirements. You can even add

—" stations to a network without adding to
your costs.
All of which adds up to the
most powerful and flexible database
development system today.

Why settle for the moon when you can reach for the stars?
Call (213) 390-7923 today, and we'll send you a free demo
diskette and a very informative booklet, Developing and
Compiling in Clipper. The dBASE development system that’s
not just one small step...but a giant leap forward in pro-
gramming power.

Clpper

Nantucket Corp., 12555 W. Jefferson Blvd., Los Angeles, CA 90066
Telex: 650-2574125 Fax: 213-397-5469

PLUS™ | Developers Ed
$693° $1295*
W
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380 SERIES,
AT 1-800-962

We've designed our PC’s with all
the features you’d expect from a great
microsystem—speed, flexibility and
computing power—but we’ve added one
feature no other computer on the market
today offers.

The Wang Microsystems Account
Representative.

out, who won’t put you on hold while
fumbling with spec sheets and manuals.
In short, an expert who will deal with
you on a professional level.
We encourage you to call 1-800-
962-4727 for a sample of the kind of
service you can expect. Ask your account

e

From your very first
inquiry, you’ll be '
speaking with a
Wang-trained expert. |
Someone whocan
answer all your
questions quickly and |
efficiently. Someone
who knows the right
questions to ask you.
Someone who knows
our products inside and

\

\

representative your toughest
-~ | questions. Find out how a
|\ Model 381 or 382 fits in
| with your current equip-
ment. What improvements
in productivity you can
expect. Ask about tech-
k, nical support. And what
: happens when a newer
technology is developed.
Your Wang Micro-
§ systems account repre-

“= sentative can help tailor
7 a system to your needs
. and your current equipment.

SPECIFICATIONS: Wang Microsystems PC381 and PC382* . .—

* Intel 80386 microprocessor running at 16MHz for the PC381, and at 20MHz for the PC382

* 1.2MB or 1.44MB diskette drive

* IMB, 2MB, or 4MB of base memory expandable to 16MB (utilizing the standard dedicated 32
bit high speed expansion slot)

32 bit paged/interleaved memory controller card

8 industry standard expansion slots (two 8 bit, six 16 bit)

Two serial and one parallel port

Choice of keyboards (12 function key IBM enhanced compatible or 16 function key Wang/1BM
enhanced compatible)

¢ 229 Watt power supply

Four hard disk Partial listing of Wang PC options

drive options Additional 3.5” 1.44MB Diskette Drive.

* 42MB 23ms Additional 5.25” 360K B or 1.2MB Diskette Drives.
* 68MB 28ms Intel 80387 math coprocessor (16MHz or 20MHz).

* 143MB 23ms ESDI]
* 32IMB 18ms ESDI1

100 nanosecond IMB, or 256K B memory SIMM Modules.
VGA analog monochrome or color monitor.
VGA color plus controller.

“ASK ABOUT THE OTHER MODELS AVAILABLE IN OUR COMPLETE FAMILY OF PCs.

Help you get up and running without
delays. Show you how to make the most
of the computer’s superior technology.
And provide on-line technical assistance
every working day.

Because when you purchase a Wang
Microsystems PC, you’re buying more
than a computer. You’re buying member-
ship in an information and service network
that will stand behind you.

To discover for yourself what our
more direct approach can do for you, call
one of our Account Representatives at
1-800-962-4727 today. You'll get a whole
new perspective on buying a computer.
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NOW, who'sincharge?

Now, with STAGEHAND you can create Advanced Screens
for “C* programming environments without the tedious,
time consuming and often expensive development. You
are in charge with the ability to make your programs sing
with colorful windows that display your data. Whether you
are a manager coordinating a large project, a consultant
or programmer trying to speed-up development time,
STAGEHAND allows you to be in control.

What Is a STAGEHAND
without a STAGEMANAGER?

The STAGEMANAGER library, with it's powerful func-
tions, allows you to orchestrate the screens created by
STAGEHAND. With the help of the STAGEMANAGER you can
manipulate the screens to create Multiple Overlapping Win-
dows, Scrollable Regions, Auto Scrolling Windows, as well
as, a symphony of routine support features not found in
other screen packages.

ACT NOW and receilve PLAYWRITE
at No ADDITIONAL CHARGE!

Unlike any other screen package you'll hear about,
Datacode Inc. (Creators of STAGEHAND and STAGEMAN-
AGER) will give customers the ability to create full featured
demos with PLAYWRITE. For a limited time, we will include
with your purchase of STAGEHAND, the PLAYWRITE advan-
tage. With PLAYWRITE you can create a demo without the
need to write any program code through the use of a
powerful set of easy-to-use commands.

To order, call
1(800)DATACODE

SPECIAL PACKAGE PRICE costs $199.00, which in-
cludes FREE Updates, Telephone Support, STAGEMANAGER
Source Code and, of course, there are No Royalties or Run-
time Fees. Dealer Inquires Welcomed.

DATACODE INCORPORATED

1085 Rt.112, Port Jefferson Sta,N.Y. 11776 (516) 331-7848
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deadwood), and make them
happy. Turn them loose.

The last three parts of the
book are devoted to under-
standing how to grow teams.
First, the authors explore how
not to do it—ways to avoid
“teamicide.” Some of the mis-
takes leading to teamicide are
fragmentation of people’s
time (e.g., one person work-
ing on four projects), forced
quality reductions, phony
deadlines, and defensive man-
agement. The authors recom-
mend that managers make a
cult of quality and encourage
teams with a sense of eliteness
and teams that support indi-
viduality. The management
should provide strategic but
not tactical direction.

Peopleware is a sociology
book that deserves a place on
any technical manager’s
bookshelf. It’s not shelfware,
though—take it down and re-
view it before your next team
meeting.—Charles Herring

Better Scientific and Tech-
nical Writing by Morris 1.
Bolsky, Prentice Hall, Engle-
wood Cliffs, NJ: 1988, 156
pages, $14.95. If you write re-
ports, documentation, or even
interoffice memos, Berter Sci-
entific and Technical Writing
can help. In a book that prac-
tices what it preaches, Morris
I. Bolsky (a technical writer
for AT&T Bell Laboratories)
presents guidelines, tips, and
techniques for conveying in-
formation in the clearest, most
effective manner.

This slim, well-organized
volume touches on all aspects
of a writing project, from
planning to printing. The
heart of the book, however, is
the chapter entitled *“Design—
Principles,” which offers an
excellent set of guidelines for
good writing. Explanations
and examples support these
principles, which stress sim-

plicity and readability in~

everything from word choice
and sentence structure to over-
all tone and organization. ‘A
list on the back cover summa-
rizes this and other material,
and it’s almost worth the price
of the book just to have that

synopsis handy.

Bolsky gives considerable
attention to the presentation of
information, and he offers tips
on such reader aids as foot-
notes, contents and index, and
tables. The chapter on physical
design covers the actual print-
ing ofadocument, fromdecid-
ing on a typeface to choosing
the most readable ink color.

Brief sections on grammar
and punctuation provide a
quick reference for style ques-
tions, and a reasonably com-
prehensive index makes the
book’s information easily ac-
cessible.

You may not agree with
Bolsky on every point—not
everyone thinks a table of con-
tents belongs on the cover, and
using “they” asasingularpro-
noun makes a lot of people
wince—but Bolsky himself is
quick to point out that he offers
recommendations, not rules.
With that in mind, Better Sci-
entific and Technical Writing
is a useful handbook for nov-
ice writers and a good refer-
ence for old hands.

—Margaret A. Richard

C Traps and Pitfalls by An-
drew Koenig, Addison-Wes-
ley, Reading, MA: 1989, 147
pages, $16.25. The product of
over 20 years of programming
experience, including 10
years using the C language at
Bell Labs, C Traps and Pit-
falls presents the most perva-
sive of classic goofs and gaffes
you’re likely to encounter
while programming in C.

The book was originally
circulated as an internal paper
within Bell Labs. Unprece-
dented enthusiasm there
prompted Koenig to turn the
paper into a book. All the
problems mentioned in the
book come from the author’s
own programming and the ex-
perience of other members of
Bell Labs’ technical staff.

Like any good book dealing
with C, it starts with an intro-
duction. Eight more chapters
cover lexical, semantic, and
syntactic pitfalls, as well as li-
brary routines, the preproces-
sor, portability concerns, and

continued
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Compact Disk Products, Inc.
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problems that occur during the
link phase. The style is lean
and pithy, with section head-
ings like *“*Memory location
zero” and “= is not ==."
Pitfalls are amply illustrated
with C code fragments. The
examples also examine the
anomalous program behavior
caused by a given program-
ming error. Where appropri-
ate, the book lists differences
that might occur while using
proposed ANSI C versus one
of the older commercial ver-
sions of C. Each chapter con-
cludes with a few useful exer-
cises, the answers to which are
at the end of the book. An ap-
pendix gives the most com-
plete discussion of the printf
command that I've ever seen.
For the novice C program-
mer, this book will provide a
relief from an almost certain
future of chaos. The profes-
sional programmer will
chuckle upon encountering
certain familiar pitfalls but
will also gain a better insight
into these. The book is easy to
read, yet it contains a lasting
store of information for any C
programmer.—Jason Levitt

What Do You Care What
Other People Think? by
Richard Feynman, W. W.
Norton and Co., New York:
1988, 255 pages, $17.95. If
there is one scientist who de-
serves to have his adventures
cataloged in a hagiography, it
is Richard Feynman: winner
of the Nobel prize in physics, a
distinguished member of the
National Academy of Sci-
ences, onetime actor, artist,
and sometime drummer in a
Brazilian samba band.

This book is a continuation
of tales from Feynman’s life,
following the best-selling suc-
cess of Surely You Must Be Jok-
ing, Mr. Feynman. The first
section of the book is filled
with personal stories and
memories told in a grand-
fatherly style. The second sec-
tion focuses on the space shut-
tle program and on the inves-
tigation of the Challenger
explosion. Itis a treat for those
who love Feynman’s chutzpah
and a lesson for anyone in-

volved in a large engineering
project. Feynman turned out
to be the only member of the
President’s investigative com-
mittee not working for the Air
Force or NASA. He realized
this gave him the freedom to
ask difficult questions, and he
took advantage of that oppor-
tunity.

Atthe time, Feynman found
that a bit of bureaucratic hard-
ening of the arteries had set in
at NASA. The different engi-
neering problems were gradu-
ally coated over with sugar as
each manager briefed his
boss. As a result, upper man-
agement steadfastly adhered
to a failure probability esti-
mate of 1 in 100,0001aunches,
while the working engineers
said it was 1 in 100.

Computer scientists will
find particular interest in the
chapters on the software that
runs the space shuttle. That
side of the NASA effort uses
very rigorous standards that
require adversarial teams to
try and find problems in each
other’s code.

Feynman died last Febru-
ary, and this will likely be the
last published collection of his
anecdotes. The book makes
excellent reading both for its
entertaining style and for
Feynman’s keen insights.

—Peter Wayner &

CONTRIBUTORS

David A. Mindell is a techni-
cal consultant who lives in As-
pen, Colorado. G. Michael
Vose is coeditor of OS Repor::
News and Views on OS/2. He
lives in Peterborough, New
Hampshire. Charles Her-
ring is a computer scientist at
the U.S. Army Construction
Engineering Research Lab-
oratory in Champaign, Illi-
nois. Margaret A. Richard
has a Certificate in Technical
Communications from the
University of Lowell. She is a
copy editor for BYTE. Jason
Levitt is a Unix aficionado
and freelance writer based in
Austin, Texas. Peter Wayner
is a doctoral student in com-
puter science at Cornell Uni-
versity.
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PeoBas.

Professional Basic
Programming Library

Announcing PrRoBas Version 3.0, now with
over 335 assembiy routines to really kick
QuickBASIC and BASCOM into high gear.
BYTE magazine calls ProBas a “‘Super-
charger for QuickBASIC”. Thousands of
programmers rely on PrRoBas to make their
life easier and to enhance their programs
with features like:

@ An 800-page 3-part manual

@ Full-featured windowing

® Screen snapshots (Text & Graphics)
@ String, array, and pointer sorts

@ Lightning-fast file I/O

® Full mouse support

Create dazzling screens in text mode, CGA,
EGA, VGA or Hercules graphic modes. Save
and restore screen snapshots to arrays,
EMS memory or files. Full featured window-
ing to meet the most demanding jobs. The
ProBas system of virtual screens allows
you to draw full or partial screens to
memory, and then snap them on in an
eyeblink. You can even create vitural
screens far larger than the display screen.

Sick of running out of string space? Store
hundreds of K in numeric arrays or mega-
bytes in extended or expanded memory.
Tired of using a kludgy SHELL to DIR to
read a directory or archive files? Scan sub-
directories or .ARC files using wild-cards
and store thousands of file names, dates,
and times. Wish you could drag a window
containing text or a menu around the
screen with a mouse? It's easy!

ProBas gives you a complete set of
blazingly-fast file routines. Read or write
huge chunks of data at a clip, with file lock-
ing and error handling so that you can even
use them in subprograms. You'll never want
to use BASIC's file I/O again! Sort data with
lightning fast array and pointer sorts.
Search files or arrays at assembly speeds.
ProBAs also has over 200 other essential
services including handy string, date, time,
directory and array manipulation, string,
screen and data compression, full mouse
support, valuable equipment and input
routines and faster replacements for most
BASIC commands.

Whether you are a professional or a novice,
ProBas will boost your BASIC in ways you
never dreamt possibie. PRoBas allows pro-
fessionals to save time and work and lets
novices write professional-quality programs
quickly and easily. After all, how much is
a few hundred hours of your time really
worth?

For all versions of QuickBASIC and
BASCOM including BASCOM 6.0 for OS/2.
Just $135.00!

BASIC

PRO REFm

On-Line Help
For PrOBAs

PROREF provides pop-up help for the
routines in PRoBaAs and is an extension of
the QuickBASIC programming environment.
Find help on any routine with a few key-
strokes or mouse clicks. Pop-up an ASCI|
chart, calculator, scan code module, box
diagram, your own help information or
almost any DOS program via a hot-key.
Just $50.00!

PROSCREENTM

Professional Screen
Management System

PROSCREEN is a full-featured screen gener-
ator/editor that will save you more design
and coding time than you ever thought
possible. PROSCREEN treats screens like a
word processor treats text to provide com-
plete control over characters, colors, and
placement. Design input screens with up to
130 fields and 19 pre-defined and 2 user-
defined masks. Use ProBas or the includ-
ed BASIC/Assembler subroutines to access
the screens. No kludgy code generators
here! Comes with subroutine source, exten-
sive on-line help, and a 285 page manuai.
Just $99.00!

ProMars..

ProMaTH is a collection of over 150 high-
level routines that provide mathematical
functions and operations for programmers
who often work in mathematics, science,
or engineering. Complex variables, real and
complex matrices, real and complex trigo-
nometric and hyperbolic functions and their
inverses, solution of linear equations, in-
tegration, differential equations, Fast
Fourier transforms and many other useful
routines are provided.

For years Fortran has been the language of
choice for scientific and engineering ap-
plications, but it lacks many of the useful
features of QuickBASIC. PROMATH con-
tains most of the Fortran mathematical and
numeric functions and allows you to easily
translate Fortran code to BASIC or write
new programs in BASIC while retaining For-
tran’s numerical prowess.

The PROMATH manual is over 200 pages
and provides a complete description of
each routine, including any algorithm and
the mathematical formula the routine uses,
shown in standard notation. For Quick-
BASIC 4 and BASCOM 6 only. Just $99.00!

Circle 101 b7 Reader Service Card

PROBASnM
TOOL KIT

The TooLKiT is a collection of assembly
and BASIC modules that use the ProBas
library to save you even more hours of grunt
work. Why spend hundreds of hours re-
inventing the wheel when you can just plug
in TooLKrT modules like:

@ Menu Generators

@ Fast B-tree indexing

@ Mini-editor with word-wrap
@ Patch .EXE files

® Protected storage areas

@ Julian date routines

The TooLKrr also includes clock, calendar,
windowing, BCD math routines and much
more, complete with BASIC source code
and a comprehensive manual. The PRoBas
TooLKrT adds capabilities and helps con-
serve your most valuabie asset of all—time!
Requires ProBas . Just $99.00!

PRO BASTM

TELECoMM TooLKIT

The ProBas TELEComM TooLKrr is a col-
lection of high-level communications
modules that you plug into your code to pro-
vide popular file transfer protocols, terminal
emulations, login scripts and baud rates up
to 115,200 baud. You get:

® Xmodem/Modem?/Xmodem-1k
® Ymodem (single and batch)

® CRC-16 and Checksum

® VT52, VT100, ANSI BBS etc.
® Auto Dialer & data base

® Documented BASIC source

Why use clumsy SHELLs to complex
terminal programs when you can plug
just the communications routines you
need into your code? Implement just
the features and commands you want.
Requires ProBas. Just $75.00!

Our thirty day, money-back guarantee assures
you the highest quality and our technical sup-
port staff is always ready to help. Try our BBS
at (301) 953-7738 or give us a call at:

R HAMMERLY

COMPUTER SERVICES, INC.

8008 SANDY SPRING ROAD » LAUREL MD 20707
INTERNATIONAL CALLS: (301) 953-2191

(800) 343-7484

FAX # 301-725-8147
Add $5.00 per item ($8.00 Canada) for shipping per order.
Europe: $39.00 for 1st item plus $5.00 for each additional
item. Visa, M/C, C.0.D. (US Only) checks and approved
POs accepted Trademarks ProBas, ProRxr, P
Mata: Hammerly Computer Services, "Inc. Quick-
BASIC, BASCOM: Microsoft Corp.
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ASSEMBLY LANGUAGE
Advantage Disassembler
MS Macro Assembler
OPTASM
SOURCER

w/ BIOS SOURCE
TurboAssembler/Debugger
Visible Computer: 80286

BASIC

db/LIB

GraphPak Professional

lacelt

MS BASIC/6.0

MS QuickBASIC 4.5

QuickPak Professional

QuickWindows
w/Source

QuickWindows Advanced

Quick-Tools

True BASIC

Turbo Basic

SoftCode

C LANGUAGE
C-terp
Lattice C
Microsoft C
QuickC

w/ serial mouse
RUN/C Professional
Turbo Cv. 2.0
Turbo Cv. 2.0 Professional
Watcom C
ZortechC + +

w/ source

C LIBRARIES/UTILITIES
€ ASYNCH MANAGER
€ TOOLS PLUS/5.0
C Utility Library
DESQview AP| C Library
EssentialCommunications
Greenleaf Comm Library
Greenleaf Functions
Greenleaf SuperFunctions
Greenleaf TurboFunctions
PC-lint
FCYACC
TimeSlicer

w/ source
Turbo C TOOLS
vLIB
w/ source

C GRAPHICS
Essential Graphics

w/ source
GraphiC
€SS Graphic Dev. Toolkit
HALQO '88

HALO 88 for MS Devel.
MetaWINDOW
MetaWINDOW/PLUS
TurboHALO

MY PO. TOGET IT

WE'LL MATCH NATIONALLY

LIST OURS
295 279
150 9
125 105
100 89
140 125
150 105
100 89
139 121
149 127
99 90
295 199
99 69
49 129
79 70
99 90
139 125
130 m
100 80
100 69
79 69
298 232
450 289
450 299
99 69
249 149
250 159
150 105
250 175
295 269
100 90
150 135
175 129
129 95
199 139
200 165
185 125
229 169
209 155
265 189
109 79
139 1
395 359
295 279
1000 899
129 95
99 89
149 129
299 229
595 509
395 322
595 489
325 229
595 399
195 162
275 232
100 80

C SCREENS/WINDOWS
Curses (Aspen)

w/ source
C-Scape
C Windows Toolkit
Greenleaf DataWindows
Greenleaf Makeform
HI-SCREEN XL

JAM

JYACC FORMAKER

PANEL Plus

PANEL/QC or /TC

Vitamin C
VCScreen

Windows for Data
w/ Source Code

COBOL LANGUAGE
Micro Focus COBOL/2
Micro Focus COBOL/2 Toolset
PC-CICS
Personal COBOL
Microsoft COBOL 3.0
Realia COBOL
w/ RealMENU
RM/COBOL

COMMUNICATIONS
Carbon Copy Plus
Close-Up (Support)
Close-Up (Customer)
Co/Session (2 user license)
Support
Application
RELAY Gold
RELAY Silver
SideTalk

dBASE LANGUAGE
CLARION
Clear +
Clipger
dBASE |11 Plus
dBASE IV
dBASE Graphics for C
dBASE ON LINE
dBASE Programmers Utilities
dBASE Tools for C
dBASE Tools for Pascal
dBFast
dBUG
dQUERY
FOxBASE +
Flipper
Genifer
Integrated Dev. Library
QuickSilver
R:Base for DOS
R &R
w/ Clipper/FoxBASE module
Say What!
Scrimage
SilverComm Library
The Documentor
Tom Rettig’s HELP

VERTISED PRI

O

CES.

LIST OURS
19 105
289 249
299 282
100 90
295 209
125 90
149 129
750 684
495 453
495 395
129 9%
225 162
149 109
295 259
590 479
900 733
900 733
1495 CALL
M9 11
900 599
95 799
145 929
950 763
195 135
245 222
195 116
249 227
175 157
125 116
250 229
150 139
120 90
695 599
200 165
695 439
695 399
795 485
90 69
69 60
90 79
90 69
90 69
100 75
195 179
150 129
395 249
195 182
395 259
149 135
599 369
725 529
1 129
199 179
50 45
CALL CALL
150 139
295 229
120 CALL

LIST
Tom Rettig’s Library 100
Ut Programmer 295
XD8-SQL 495
DEBUGGERS
386 DEBUG 195
Advanced Trace 86 175
Periscope 1/512 K 795
Periscope I} 175
Periscope Ix 145
Periscope H1 10 MHz 1395
Sherlock 195
Trapper 150
DESKTOP PUBLISHING
HALO DPE 195
MKS SQPS 495
Pagemaker 695
Ventura Publisher 895
DISK/DOS UTILITIES
Command Plus 90
Command Tips 90
Disk Optimizer 60
FANSI CONSOLE 75
FASTBACK Plus 184
hTest hFormat 90
MACE Utilities 99
MKS Toolkit 199
Norton Commander 89
Norton Guides 100
Norton Utilities 100
Norton Utilities, Adv. Ver. 150
Pathfinder 70
PC/Tools Deluxe 80
Vcache 50
Vieature 80
Vfeature Deluxe 120
Vopt 50
Xtree 70
Xtree Pro 129
EDITORS
BRIEF 195
Epsilon 195
KEDIT 150
ME 89
w/ source 189
MKS VI 149
Multi-Edit 99
Norton Editor 75
PC/EDT + 295
Pikditor 195
Slick Editor 195
SPF/PC 245
VEDIT PLUS 185
Vg 270
FILE MANAGEMENT
Btrieve 245
Xtrieve 245
Report Option 145
Btrieve/N 595
Xtrieve/N 595
Report Option/N 345
CBTREE 159
ctree 395
d-tree 495
r-tree 295
c-tree/r-tree bundle 650
CQL Query System 395
dBC HI 250
dBC It PLUS 750
db—RETRIEVE 395
db—FILE 395
Essential B-Tree 99
w/ source 198
informix ESQL/C 595
Informix 4GL 995
Informix SQL 795
XQL 795
FORTRAN COMPILERS
F77L 477
Lahey Personal FORTRAN 77 95
MS FORTRAN 450
RM/FORTRAN 595
FORTRAN LIBRARIES/UTILIT
Grafmatic 135
Plotmatic 135
Spindrift Library 149
Tekmar Graphics Library 195
LINKERS/LIBRARIANS
OPTLIB 49
OPTLNK 125
Plink86plus 495
Plib 195
PolyLibrarian | 99
PolyLibrarian Il 149
MODULA-2
1PI Top Speed Modula-2 100
LOGITECH Modula-2
Development System 249
Solid 8 + Toolbox 100
Stony Brook Modula-2
Development Package 345

OURS

229
419

145
121
636
141
106
1195
179
CALL

162
420
532
554

70
55

IES
n

309

A

LIST OURS
OBJECT-ORIENTED
PROGRAMMING
ACTOR 495 423
C—talk 150 © 129
Smailtalk/Vv 100 85
Communications 50 45
EGA/VGA Color Ext. S0 45
Goodies #1, #2 or #3 50 45
Smalltalk/V 286 200 169
OPERATING SYSTEMS
Concurrent DOS 386 395 349
Microport:
System V/AT (complete) 649 549
AT Runtime System 249 209
286 DOS Merge 249 209
SCO:
XENIX Sys V (comp.) 1295 999
Operating System 595 479
DIN:
Operating System Toolbox 99 80
P(?Nx 99 B8O
PCVMS 9 80
Wendin-DOS 139 109
0S/2 DEVELOPMENT TOOLS
Btrieve for S/2 595 455
Epsilon for OS2 195 151
Greenleaf DataWindows 395 CALL
GSS Dev. Toolkit for QS$/2 CALL CALL
LOGITECH Modula-2 349 279
MS Languages CALL CALL
News 495 CALL
PolyAWK for 0S/2 199 179
Panel Plus tor OS/2 495 395
Rbase for 05/2 895 CALL
Vitamin C (0S/2) 345 279
Windows for Data (0S/2) 395 349
PROTOTYPING
C-Scape 299 282
Dan Bricklin's Demo Program 75 60
Dan Bricklin’s Demo Program 11 195 179
Dan Bricklin’s Demo Tutorial 50 45
Instant Replay 150 11
Proteus 149 129
Screen Machine 79 60
Screen Star 99 85
w/ source code 198 169
REFERENCE GUIDES
Command Tips 90 80
Norton On-Line Prog. Guide 100 75
Tom Rettig's HELP 120 105
PASCAL COMPILERS
Microsoft Pascal 300 189
Turbo Pascal 150 105
Turbo Pascal 5.0 Professional 250 17§
TURBO PASCAL LIBRARIES/
UTILITIES
DATABOSS 399 359
DATABOSS TOOLS 99 89
Overlay Manager 45 39
PCX Toolkit 90 80
Pascal ASYNCH MANAGER 175 129
POWER SCREEN 129 95
Turbo Analyst 99 79
Turbo ASYNCH PLUS 129 95
Turbo Geometry Library 150 135

NEW RELEASES

NeWs/2
New for OS/2! NeWS72 is a net-

on the PostScript language and
imaging model, bringing

ics capabilities to the screen.
Turn your OS2 PC into a

PostScript-basedworkstation.
List: $4

GSS GRAPHICS DEVELOPMENT
TOOLKIT V. 2.14

Now supports local area net-
works, and a wider range of

ram allows the GOT 1o load

CONFIG.SYS., simplifying the
loading of drivers into memory.
List: $595

SLICK Editor V. 1.05

cluding DOS & 0572 versions
featuring concurrent process

(0572), REXX style macro lan-

guage, line/block/char marks,
programmable file manager,

memaory, comman
completion.
List: $195

workable Windows System based

PostScr g}'s sophisticated graph-
1

Ours: CALL

graphics devices. A new TSR pro-
evice drivers independently of
Ours: $489

Programmer’s editor package in-

multiple file editing larger than
retrieval and

Ours: $155




1,000 Brand Names 1-800-445-7899

. b
This Month’s §
Jfrom Blaise Computing
LST OURS
ASYNCH MANAGER 175 129
C TOOLS PLUS/5.0 1294 9%
EXEC 9 75
Key Pilot 50 45
PASCAL TOOLS / TOOLS 2 175 137
POWER SCREEN 2 95
RUNOFF 50 45
Turbo ASYN(.H PLUS 129 95
Turbo C TOOL 129 95
Turbo POWER IO()LS PLUS 129 95
LIST OURS
Turbo MAGIC 199 79
Turbo Plus v. 5.0 100 80
Turbo POWER TOOLS PLUS 129 95
Turbo Professional 5.0 125 99
Universal Graphics Library 150 12
SCIENCE/ENGINEERING
SOFTWARE
CSs 495 459
DesignCAD 3-D 299 219
EXP 150 129
HiWIRE-Plus 895 805
MathCAD 349 279
MICRO-CAP HI 895 759
Microstat-1| 395 349
MuMATH 295 199
Systat 595 549
Tango PCB 495 469
TECH*GRAPH*PAD 395 359
TRANSLATORS
Bas_C (Economy} 199 179
Bas.C (Commercial) 375 323
Bas_Pas (Economy) 149 129
Bas_Pas (Commercial) 280 242
BASTOC 495 399
Brooklyn Bridge 130 CALL
dB2C 299 272
dBx TRANSLATOR 550 469
386 SOFTWARE
386 ASM/LINK 495 389
386MAX 75 66
386MAX PROFESSIONAL 129 NS
Concurrent DOS 386 395 349
DESQview/386 190 165
F77L-EM/32 895 805
High C 386 895 799
Microport
System V/386 (complete) 899 799
Runtime System 299 269
MS Windows/386 195 130
NDP C 386 595 529
NDP FORTRAN-386 595 529
SCO XENIX
Operating System 695 589
Sys. V 386 (complete) 1495 1195
VP/EX (2-USERS) 495 399
VP/IX {unlimited users) 995 799
VM/386 245 199
VM/386 Multiuser (unlim.) 895 CALL
OTHER PRODUCTS
FLOW CHARTING 1! 229 207
Mulisp-87 300 219
Mulisp-87 Interp/Compiler 400 299
PC Scheme 95 79
Pfinish 395 215
PolyDoc 199 179
Source Print 97 80
Tree Diagrammer 77 70
BORLAND
Eureka: The Solver 167 19
Paradox 2.0 725 529
Paradox Network Pack 995 729
Paradox 386 895 625
SideKick 85 39
SideKick Plus 200 139
Turbo Basic 100 69
Database Toolbox 100 69
Editor Toolbox 100 69
Turbo Assembler/Debugger 150 105
Turbo C 2.0 150 105
Turbo C 2.0 Professional 250 175
Turbo Pascal 5.0 150 105
Turbo Pascal 5.0 Professional 250 175
Database Toolbox 100 69
Editor Toolbox 100 69
Gameworks Toolbox 100 69
Graphix Toolbox 100 69
Numerical Methods Toolbox 100 69
Tutor 70 45
Turbo Prolog 150 105
GREENLEAF SOFTWARE INC
Greenleaf Functions 149
Greenleaf Comm Library 229 169
Greenleaf TurboFunctions 109 79
Greenleaf DataWindows, DOS 295 209
0OS/2 Version 395 299

Greenleaf Bus. MathLib
Greenleaf SuperFunctions
Greenleaf MakeForm

0OS/72 Version
Greenleaf DataMath Interface

LAHEY

F77L

F77L-EM6

F770L-EM/32

A.l. DEVELOPER'S KIT
OPERATING SYSTEM

PERSONAL FORTRAN 77

MEDIA CYBERNETICS
Dr. HALO I

HALO DPE

HALO ‘88

HALO ‘88 - MS Developers
TurboHALO for C

MICROSOFT
MS BASIC/6.0

MS C

MS COBOL V. 3.0

MS Excel

MS FORTRAN

MS Learning DOS

MS Mach 20

MS Macro Assembler

MS Mouse Serial or Bus
w/Paintbrush

& Mouse Menus

w/tasyCAD
w/Paintbrush & Windows

MS OS/2 Prog. Toolkit

MS Pascal

MS QuickBASIC

MS QuickC

MS Sort

MS Windows/286

MS Windows/386

MS Windows Dev. Kit

MS Word

MS Works

MORTICE KERN SYSTEMS
MKS Awk 99

MKS Lex: Yacc
MKS Make
MKS RCS
MKS SQPS
MKS Toolkit
MKS Trilogy
MKS Vi

NOVELL
Btrieve
Xtrieve
Report Option
Btrieve/N
Xtrieve/N
Report Option/N
XQL

RAIMA
db—RETRIEVE
Single user w/source code
Multi-user
Multi-user w/source code
db—FILE
Single user w/source code
Multi-user
Multi-user w/source code
WKS LIBRARY

Phone Orders

LIST OURS
325 229
25 189
125 9
170 135
75 69
477 429
695 639
895 BO5
495 459
95 89
140 101
195 162
325 229
595 399
100 80
295 199
450 299
900 599
495 329
450 299
50 40
495 329
150 99
150 99
175 119
200 139
350 229
300 199
99 69
99 69
195 130
99 69
195 130
500 319
450 285
149 9
85
249 2n2
149 127
189 161
495 420
199 169
19 1
149 129
245 185
245 189
145 109
595 455
595 459
345 279
795 599
395 322
890 725
595 485
1390 1133
395 322
890 725
595 485
1390 1133
195 179

Hours 9 AM -7 PM EST. We accept
MasterCard, Visa, American Express.
Include $3.95 per item for shipping

and handling.

ground. Rush service available.

Mail Orders

POs by mail or fax are welcome.

Please include phone number.

International Service

Call or fax for information.

All shipments by UPS

Dealers and Corporate Accounts

Call for information.
Unbeatable Prices

We'll match nationally advertised

prices.

Return Policy

30-day no-hassle return policy. Some
manufacturer’s products cannot be
returned once disk seals are broken.

turboMAGIC 2.0

Widely acclaimed code generator for Turbo
Pascal with the powerful form painter and
interactive menu editor, you can create a
state-of-the-art user interface in minutes
Fast pop-up windows with scrolling, bullet-
Eroof input, context-sensitive and indexed

elp windows, 26 modifiable field types,
mouse interface, directory search windows,
end-user color

installation,and  SOphisticated
much more ftw.

List: $199 a1 Ll
Ours: $179 r;j

db_FILE 2.22 and db_RETRIEVE J‘

db_FILE is the only file manager you'll ever
need. Other file managers deliver B-tree
ISAM capabilities, but they slow down as the
application increases in size or complexity.
Only db_FILE combines B-tree/ISAM
capabilities with full network model data-
base capabilities. You can add even more
performance with db_RETRIEVE. It provides
the familiar relational view, through SQL, of a
db_FILE network model database ... without
sacrificing the performance!

CALL FOR PRICES!

'[ RAIMA®

CORPORATION

TimeSlicer

TimeSlicer is the most popular linkable library of C functions for creating
multitasking and real-time programs at the application level rather than
interfacing with the operating system

TimeSlicer will allow an unlimited number of tasks to be running
concurrently. You can create, suspend or terminate tasks at run-time
Preemptive and non-preemptive modes are supported, as well as waking-
up of tasks to optimize special event processing. TimeSlicer C functions
can be mstalle(fto replace or complement any interrupt service routine

TimeSlicer is the better choice for creating multitasking programs, giving
you greater control and more efficient implementation of your multitasking

application than its operating system ’ ’npnnr®

counterparts.
List: $295 N4 el

NeWS/2

NeWS/2 is the new PostScript based, network/extensible window system for
0S/72. As the foundation for OPEN LOOK, NeWS$/2 is based on the client-
window server model, and is accessible thru named pipes from any
machine on a OS/2 LAN-Manager
network. NeWS/2 utilizes the powerful
PostScript programming language on the
screen to provide unprecedented
WYSIWYG as well as run-time extensibility
of the window server.

NeWS$/2 is fully compatible with Sun
Microsystems’ NeWS version 1.1, making
NeWS the only graphics window tech-
nology available on Unix workstations,
05/2 and the Macintosh

List: $495 Ours: CALL

Ours: $279

In NY: 914-322-4548
Customer Service: 914-332-0869

Fax: 914-332-4021

International Orders: 914-332-4548  Call or Write for
Latest Free Catalog!

Telex: 510-601-7602

1-800-445-7899)

Programmer%

A Division of Magellan Software Corp
55 South Broadway, Tarrytown, NY 10591

Circle 182 on Reader Service Card



IT’S TIME TO DO SOME
SERIOUS 386 BUGBUSTING!

PROBE’s menu
bar and pull-
down menus set a
new standard for
debugger
interfaces.

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

uhile (fahr <= upper) {

elcome 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 brain, 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
an set real-time breakpoints which instantly detect memory

reads and writes.

Now, with the 386 PROBE, you have the capability to seta
qualified breakpoint, so the breakpoint triggers only if the
events are coming from the wrong procedures. So you don’t
have to be halted by breakpoints from legitimate areas. You
can even detect obscure, sequence-dependent problems by
stopping a breakpoint only after a specific chain of events has
occurred in a specific order.

Yo}

e

Compute celsius temperaturt. %

POP registers up
and down with a

" Trace
=
3=

> ‘ -
P ¥ LML LS
\

single key.
gy B 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 try 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 program.

s i -

L__,_ - :

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 usa purchase order

number. We’ll FEDEX
you a sweet dream.

BUGBUSTERS

A division of Northwest Instrument Systems, Inc.
Saratoga Office Center @ 12950 Saratoga Avenue
Saratoga, CA 95070 @ Call 408/253-5933 today.

*Vensions for COMPAQ, PS/2-80x and compatibles. Copyright © 1987 by Atron. 386 PROBE is a trademark of Atron. Call 44-2-855-888 1r: the UK and 49.8-985-8020 in West Germany TRBA
Circle 24 on Reader Service Card



WHAT’S NEW

Where Other
Computers Would
Just Slide Off

he Crayon 386 20/20 SP

is a full-featured com-
puter for the rugged indus-
trial environment where only
rack-mounted machines sur-
vive. Yet it’s portable
enough—17 by 20 by 8
inches and 32 pounds—to get
you between jobs.

The zero-wait-state micro-
processor and Award BIOS get
you started with a megabyte
of system RAM that’s expand-
able to 16 megabytes (all of
which is addressable through
the 32-bit data path). Your
graphics applications can be
stored on 5%- and 3%-inch
disks, and there’s a SCSI
adapter for up to seven pe-
ripherals. You can add up to
six half-height drives for ad-
ditional storage capacity.

Two temperature-con-
trolled fans are mounted on the
back panel. There are also
eight full-length expansion
slots. MS-DOS 4.0 is in-
cluded, as is a Honeywell 100-
key keyboard.

Price: $7495.

Contact: Video Graphic Sys-
tems, 4163 St. Clair Ave.,
Studio City, CA 91604, (818)
509-5738.

Inquiry 1142.

Transputer Box for
AppleTalk Networks

upercomputer perfor-

mance on a Macintosh
network? That’s what a small
New York company claims
with its parallel-processing
box called Chorus.

The box is a tower-size
system that can hold 4 to 16
parallel processors with 1
megabyte of memory for each

SYSTEMS

XX Irrrx
o
—

The Crayon 386 20/20 SP is rack-mounted for rugged conditions.

processor. In addition,
Chorus has provisions for net-
work connectors that allow it
to be accessed by a number of
Macintoshes.

In the present configura-
tion, Chorus uses four T-800
transputers. The number of
processors can be expanded to
16, 4 at a time. Its manufac-
turer, Human Devices, claims
that each transputer is about
five times as powerful as a
68020/68881 processor com-
bination. Future versions may
use other processors.

Several Macs can share
Chorus as a computational
server. Programmers can ac-
cess the processors by using a
parallel-processing operating
system from Yale University
called Linda (see the article
“Getting the Job Done” by Da-
vid Gelernter in the Novem-
ber 1988 BYTE). Linda state-
ments can intermix with C

code in the Mac’s MPW
environment

Human Devices claims
programmers will be able to
have Mac applications farm
out computationally intensive
tasks to Chorus. The com-
pany will also provide a
Chorus-emulator software
package that will allow pro-
grammers to write and test
Chorus applications without
actually having one on a
network.

Chorus includes an Apple-
Talk connector for connection
to a Mac network and has
provisions for Ethernet. The
company says that in the fu-
ture it may have a version of
Chorus for the IBM PC.
Price: $25,000.

Contact: Human Devices,
Inc., 322 West 71st St., New
York, NY 10023, (212) 580-
0257.

Inquiry 1140.

SEND US YOUR NEW PRODUCT RELEASE

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-
borough, NH 03458. Information contained in these items is based
on manufacturers’ written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw
and microbytes.hw conferences.

Modular CPU
Machine in Small
Tower

he VIP SX386 from Ad-

vanced Logic Research
(ALR) is a small-footprint
16-MHz desktop computer
with a “modular” plug-in
CPU for later upgrade to a 20-
MHz Intel 80386.

It’s also packaged in a
short-tower configuration,
measuring 7 inches high, 4%
inches wide, and 15 inches
deep and weighing only 17
pounds. But that miniature size
doesn’t stop it from packing
in lots of features: one 8-bit
and four 16-bit slots, a 40-
megabyte hard disk drive, and
a 1.44-megabyte 3%-inch
floppy disk drive that’s PS/2-
compatible.

As with most other ALR
machines, the company claims
faster computing power than
similarly configured Compagq
computers. With a propri-
etary FlexCache architecture
as a *‘cache management
scheme,” ALR claims 30 per-
cent better performance over
Compagq’s 80386SX machines.
Hardware on the VIP $X386
includes an 82385 cache con-
troller and 512K bytes of
RAM (expandable to 8
megabytes).

A 40-megabyte internal
hard disk drive in a 3%-inch
form factor is optional.

Price: $2395; with 40-mega-
byte internal hard disk d1 ve,
$3695.

Contact: Advanced Logic
Research, Inc., 9401 Jeron-
imo, Irvine, CA 92718,

(800) 444-4257; in California,
(714) 581-6770.

Inquiry 1141.

continued
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WHAT’S NEW

Say Goodbye
to Thermal Paper

he JetFax works with
your LaserJet-type printer
for laser-printer clarity.

It connects directly to your
phone line through the stan-
dard copper cable, and you
plug it into the printer through
the printer’s parallel port. It
operates at the standard Group
3 rates of up to 9600 bits per
second and can receive up to
30 pages with its one-half
megabyte of internal memory.

If the printer is active
when your JetFax begins to re-
ceive a facsimile, your JetFax
will store the incoming mes-
sage and will print it after the
initial print job has concluded.
With a full megabyte of
RAM, you can store up to 60
fax pages, as well as use the
higher-resolution mode of
many laser printers. The
memory also serves as a
printer-sharing device for
PCs, or a file server on a local-
area network.

You can also add an econo-
my fax machine to send faxes
and to handle any overload.
Price: $1195; with 1 mega-
byte of RAM, $1395.
Contact: Hybrid Fax, Inc.,
1733 Woodside Rd., Suite 335,
Redwood City, CA 94061,
(415) 369-0600.

Inquiry 1148.

Wallet-Size
Hard Disk Drive

he Hardpac Micro 20 is
an 8-ounce, 20-megabyte
hard disk drive featuring an
access time of 28 milliseconds
and a shock rating of
100 g’s.

Features include a hard
disk drive access mechanism
that’s 30 percent the size of
standard 3'%-inch disk drives,
ramped heads, automatic
parking, and a 1.5-watt power
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PERIPHERALS

Print out those faxes on a LaserJet.

requirement.

You need a half-slot XT or
AT host adapter for desktops,
or any Amstrad laptop or To-
shiba Model 1100.

Price: $1195; host adapters
are all $95.

Contact: Aristotle Indus-
tries, Inc., 3226 Beta Ave.,
Burnaby, BC, Canada V5G
4K 4, (604) 294-1113.
Inquiry 1151.

Printer Redefines
Portability

he Toshiba Express-

Writer 301 portable
printer features a 24-pin
print head in a 4-pound
package.

Maximum speed is only 60
characters per second. Graph-
ics resolution is 180 by 180
dots per inch, and the maxi-
mum paper width is 84 inch-
es. Normal speed is 42 cps,
and it prints best on thermal
transfer paper.

Memory is 2K bytes of
RAM, and it includes a nickel-
cadmium battery.

Price: $489.

Contact: Toshiba America,
Inc., Information Systems Di-
vision, 9740 Irvine Blvd.,
Irvine, CA 92718, (800) 457-
7777, in California, (714)
583-3000.

Inquiry 1149.

And, for Your
Portable Mac

he WriteMove is a 192-

dpi ink-jet printer that
will fit inside your Macin-
tosh’s carrying case. Write-
Move weighs 3 pounds and
measures 2 by 7 by 11 inches.

QuickDraw imaging tech-
nology hardware is coupled
with multiple software fea-
tures, including six fonts, your
choice of printer drivers, a
spooler, an installer, and a
print-manager application.

You can scale the fonts to
any size or rotate, condense,
expand, or manipulate them
like PostScript-compatible
fonts. You can also reduce
documents to 25 percent and
enlarge them to 400 percent
in 1 percent increments, while
retaining 192 dpi.

The driver allows for sev-
eral printing options. For ex-
ample, Preview lets you view
the document on-screen before
printing; Draft prints less
than 192 dpi for quicker out-
put; High-Quality ensures
192 dpi; and Print Later per-
mits batching of print jobs
for printing later with the print
manager application.

Price: $699.

Contact: GCC Technol-
ogies, 580 Winter St.,
Waltham, MA 02154, (617)
890-0880.

Inquiry 1150.

Hard Disk Drives
For LAN Servers

series of hard disk

drives intended for use in
PC LAN server applications
has been designed by Plus
Development.

The Impulse series in-
cludes 40- and 80-megabyte
drives and a proprietary 16-
bit bus interface card. You can
install up to four of the half-
height 3'%-inch drives inside a
PC and attach up to 14 in ex-
ternal chassis that hold two
drives each, for a total of up
to 16 drives, or 1.3 gigabytes,
connected to a single card.

You can install two cards
in a PC backplane; under DOS
and OS/2, you can access up
to 24 drives. Under Novell’s
NetWare, 32 drives, or 2.6
gigabytes of storage, can exist
on the server, the company
says.

Plus offers the Impulse
models as an alternative to
150- to 350-megabyte server
drives. The advantage is that
with Impulse, you can ex-
pand server capacity incremen-
tally, in chunks of 40 or 80
megabytes. Plus says the sys-
tem, with multiple disk units,
can achieve a degree of parallel
data access. Although all
data eventually has to pass se-
quentially through the inter-
face card and onto the bus, the
drive heads can rotate and
seek simultaneously.

Plus has enhanced this dis-
tributed architecture with a
proprietary disk controller
that the company says achieves
data throughput at roughly
four times the speed of a SCSI
port. The cluster-disk inter-
face transfers data 512 bytes at
a time.

Price: $995 to $1379.
Contact: Plus Development
Corp., 1778 McCarthy Blvd.,

Milpitas, CA 95035, (408)
434-6900.
Inquiry 1152.

continued



If you perform
calculations, the answer
is obvious.

MathCAD 2.0.

It's everything
you appreciate about
working on a scratch-
pad-simple, free-form
math—and more. More
speed. More accuracy.
More flexibility.

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 MathSof, inc.
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Your pad or ours?

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
ineludes 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.

Requires IBM PC® or compatible, 512KB RAM, graphics card.

IBM PC® International Business Machines Corporation
MathCAD® MathSoft, Inc.

What more could you ask for? How about
three new applications packs to increase your
productivity?

The Advanced Math Applications
Pack includes 16 applications like eigenvalues
and eigenvectors of a symmetric matrix, solu-
tions of differential equations, and polynomial
least-squares fit.

Two Statistics Applications Packs
let you perform 33 standard statistical routines
such as multiple linear regression, combinations
and permutations, finding the median, simulating
a queue, frequency distributions, and much more.

MathCAD lets you perform calculations in
away that's faster, more natural, and less error-
prone than the way you're doing them now—
whether you use a calculator, a spreadsheet, or
programs you write yourself. So come on over
to MathCAD and join 45,000 enthusiastic users.

See your dealer or call 1-800-MATHCAD
Ext. 2776 (In MA: 617-5771017).

MathCAD

MathSoft, Inc., One Kendall Sq., Cambridge, MA 02139
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WHAT'S NEW

Data Acquisition
Reaches the Mac SE

he Lab-SE data acquisi-

tion board from National
Instruments features A/D
conversion with software-pro-
grammable gain, on-board
timing, flexible channel scan-
ning, and full interrupt
capability.

It contains an 8-bit A/D
converter with eight analog in-
puts and a 125-kHz sampling
rate, a 13-bit integrating A/D
converter (12 bits and a sign-
bit), two 8-bit D/A converters
with voltage outputs, 24 lines
of TTL-compatible digital 1/0,
and three 16-bit on-board
counter/timer channels.

Each Lab-SE comes
equipped with a 5'%-inch rib-
bon cable that connects the
card from inside the SE to a
50-pin male ribbon connector
that mounts on the back of the
SE. The Lab-SE also needs
the software driver with rou-
tines that are callable from
any language that supports sys-
tem Toolbox device manager
calls. The software driver in-
cludes language interfaces
for MPW C, Lightspeed C,

hen you add the 260

Personal Mainframe
or the 270PM to your IBM
XT, AT, PS/2 Model 30, or
Model 35, you also add as
much as 10 million instruc-
tions per second (MIPS) of
processing power. And you
provide a Unix System V op-
erating system to work alone
or concurrently with your
system’s native DOS.

Both the 260PM and the
270PM are based on the
32532 processor from Na-
tional Semiconductor. The
260PM operates at 25 MHz
and offers 8.5-MIPS perfor-
mance, claims manufac-
turer Opus Systems. Simi-

ADD-INS

National Instruments’ Lab-SE board for the Mac.

and Microsoft BASIC.

For the complete graphical
programming environment for
developing scientific and en-
gineering applications, you
need LabView, a graphical
programming language, the
Lab-SE, and the Lab-SE
driver. With them, you can de-
velop application programs to
control the SE board.

Price: Data acquisition

board, $595; software driver,
$95; LabView, $1995 (with
significant academic discounts
available).

Contact: National Instru-

Adding MIPS with Chips

larly, the company claims
that the 270PM operates at
30 MHz and offers 10-MIPS
performance.

That means, Opus says,
when a 270PM is added to a
25-MHz cached 80386-
based system that operates at
5 MIPS, the resulting system
totals 15 MIPS and is a dual-
processing system. The
260PM and 270PM domi-
nate much of the 1/O pro-
cessing, but not all.

Both the products offer a
version of the MIT X Win-
dow System and the 32381
floating-point processor to
support single- and double-
precision IEEE-format

ments Corp., 12109 Technol-
ogy Blvd., Austin, TX
78727, (800) 531-4742; in
Texas, (800) 433-3488.
Inquiry 1154.

VGA Board
Generates NTSC-
Compatible Signals

ith the Recordable

VGA graphics board,
IBM PC owners can afford to
attain some of the video capa-
bilities of the Commodore

arithmetic calculations. Op-
tionally available is software
that supports an Ethernet
controller running TCP/IP;
similar TCP/IP software
bundled with Sun’s Network
File System; and application
software written in C, FOR-
TRAN 77, COBOL, Com-
mon Lisp, BASIC, and
others.

Price: 260PM with 4 mega-
bytes of RAM, $6995;
270PM with 4 megabytes of
RAM, $7995.

Contact: Opus Systems,
20863 Stevens Creek Blvd.,
Building 400, Cupertino,
CA 95014, (408) 446-2110.

Inquiry 1153.
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Amiga and Atari ST.

The US Video Recordable
VGA board for the IBM PC,
XT, AT, and compatibles
will output NTSC-standard
composite video in real time
to TV monitors and VCRs. To
do this, it performs two
functions: It acts as a VGA in-
terface to high-resolution
color monitors (and offers per-
formance 400 percent to 600
percent faster than basic VGA,
the company claims), and it
converts computer graphics to
video that can be recorded
and played back on any stan-
dard videotape recorder.

Each board supports sev-
eral high-resolution modes, in-
cluding 640 by 480 pixels
with 256 colors, 800 by 600
pixels with 16 colors, 1024
by 768 pixels with 16 colors,
and 132-column text modes
in 25, 30, 43, and 60 rows.
Drivers for AutoCAD,

PCAD, Ventura Publisher,
Lotus 1-2-3, and Word-
Perfect are included.

While the Recordable
VGA promises 100 percent
NTSC compatibility, US
Video readily admits that its
system cannot remove
flicker. But the company says
that by using VGA’s large
palette of colors to shade lines,
the flicker from Recordable
VGA is “no worse than what
youseeon TV.”

One enhancement module
is available, with two others in
the works, the company says.
The overlay module, which in-
cludes genlock functions,
combines a computer-gener-
ated image with an external
video source in a video-record-
able format.

Price: $785; overlay module,
$385.

Contact: US Video, One
Stamford Landing, 62 South-
field Ave., Stamford, CT
06902, (203) 964-9000.
Inquiry 1157.

continued



Through

Basic traming?

(sraduate to Turbo Pascal

Turbo Pascal® is easy to learn,
fast, powerful, and the most
popular Pascal compiler in the
world.

When you graduate from
Basic to Turbo Pascal, you
have entirely new freedoms
and powers. Modern, modular
programming for one. Basic
doesn’t support that. Complete
control over your computer’s
memory is another. Basic
doesn't give you that.

Turbo Pascal's .EXE files are
streamlined and fast, just like the

The integ

pros’. And Pascal doesn't promote )
Basic flaws like “GOTO" that lead to spaghetti code.

None of which matters as much as the spectacular difference
Turbo Pascal makes to the size and speed of your programs. Basic
is big and slow. Turbo Pascal is just the opposite.

You'll like Turbo Pascal 5.0’s environmental impact

With Turbo Pascal, you're in a completely integrated environment
that includes source-level debugging. You can step code, watch
expressions, change variables and set breakpoints. Edit, compile,
run and debug.

You are not alone

We're here to help—whether on CompuServe, by phone to
Tech Support or through User Groups. Borland revolutionized
programming languages, made Pascal the worldwide favorite,
and we're committed to supporting you. Our manuals and
tutorials—unlike most others—are clear, concise, and thoroughly
professional.

We also offer an extended family of Turbo Pascal Toolbox
programs including source code: Runtime Library, Database
Toolbox, Graphix Toolbox, Turbo Pascal Tutor, Editor Toolbox,
Numerical Methods Toolbox, and GameWorks. Borland is the
Pascal one-stop shop.

60-Day Money-back Guarantee.*

“Customer satistaction is owr man concerr, if within 60 days of puichase this product does not pastorm in accordance with owr clams call owr
customer service depariment, and we will airange a relund  ""Includes upgrade mawal pius disks for just $4995 (plus tax kor GA and MA

residents, and $5.00 for handi ng within the U'S, $10 00 io Caned)  All Borland praducts are ademarks or registered trademarks of Bortand
International, Inc Other brand and product names are rademarks c* registered trademarks of thew respective holders Copyrigh! ®1983 Borland
International, Inc  BI-1285
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t lets you easily write and debug real programs.

Turn pro for only $250 with

new Turbo Pascal Professional
This special package—Turbo
Pascal Professional—includes
everything you need for profes-
sional programming in Pascal.

= New Turbo Pascal Version 5.0
s New Turbo Debugger®
= New Turbo Assembler®

Turbo Debugger, recent
recipient of PC Magazine’s
Technical Excellence Award
in the development tools category,
lets you debug any size program
and have up to 12 views of your code. Turbo Assembler is much
faster than MASM and more compatible with MASM than MASM
is with itself. Turbo Pascal Professional: it's nothing but the best.

Afast look at 5.0
= Fully integrated development environment = EXE files bigger than 64K
o New source-level debugger = Demand Overlays
= 34,000 lines a minute on PS/2 Model 60 = EMS support
= RAM-resident context-sensitive Help s Separate compilation by Units

Forget the Basics for only $149.95

Ready to move onward and upward from Basic? You can make
easy entry to Pascal with

5.0 for only $149.95. i

And if you're a current TUR"Z - 50
Turbo Pascal 4.0 user, you _q TURBO
€an upgrade to the new o PASCAL
version 5.0 for $49.95.** =
To upgrade only call

(800) 543-7543, or for
the dealer nearest you, call I
(408) 438-5300.

-------
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LOGITECH

ScanMan. Turning imaginations loose everywhere.
-——W——-—" SNy i

It's time to let loose and buy a ScanMan.

Pop any image upto4.2"x 14"straight
N
into any IBM PC, \\?% PS/2,or compatible,

selecting one, two, i : three, or four
hundred dpi resolution. :
Then use our PaintShow
Plus,” which comes with your

ScanMan, to crop, rotate, and
resize the image —just how you
want the finished version to look. If you
have a color printer, enhance your master-

piece with PaintShow'’s colorful palette.

You can import the image into virtually any
best-selling application, from desktop publish-
ing to presentation graphics and word proc-

essing. All foronly $299, or $349 for the Micro

Channefi version, complete with easy instruc-

tions, and Logitech's full warranty

and support.

Now

ways you

justimagine the 1,001
could cheer up all your

publications and reports.
For your nearest dealer call:

800-231-7717

SOl oy

In California:

(800) 552-8885
In Europe: ++41- 8§
21-869-96-56

&

Mac and Cl:oboard are
trademarksofApple Computer.
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WHAT'S NEW

Bus Mastering
Debut on Token Ring

he first available add-in

board that is configured
as a bus master controller
comes from Mexican technol-
ogy and American market-
ing, according to Lantana
Technology. Lantana is the
marketing-driven company
that recently opened shop in
the U.S. to import and sell
technology that was original-
ly developed in Mexico by
Computadoras Micron S.A.
deC.V.

The Cypress/2 board is a
16-bit token-ring add-in board
for IBM PC-compatible 4-
megabit-per-second token-ring
networks. The bus-mastering
feature, the most advanced
feature of the PS/2 Micro
Channel bus, allows the main
system processor to give up
control of the system bus tem-
porarily so that a processor
on an expansion card can use it
for high-speed data transfers.

In addition to the bus-mas-
tering feature, the Lantana
boards include 128K bytes of
RAM that expands the buffer
and allows the IEEE 802.2
logical link control software to

B y incorporating a pack-
et assembly/disassem-
bly (PAD) function on a
ROM chip in its X.25 mo-
dem, Hayes Microcomputer
Products will provide PC
users with multisession,
multipoint communications
through X.25 telecommuni-
cations. (PAD units enable
equipment not designed for
packet switching to access a
packet-switched network.)
You can also use X.25 to
establish a direct data con-
nection at 2400 bits per sec-
ond to any of the Integrated
Services Digital Networks.
With this modem, multises-

HARDWARE o

Lantana’s Cypress/2 16-bit token-ring add-in board.

CONNECTIVITY

be loaded, a 32K-byte
EPROM module that stores the
LLC software in ROM, and a
remote-program-load EPROM
module for diskless
workstations.

Price: $795.

Contact: Lantana Technol-
ogy, Inc., 4393 Viewridge
Ave., Suite A, San Diego,

CA 92123, (619) 565-6400.
Inquiry 1164.

IBM Cranks Up
Token Ring
to 16 Megabits

he token-passing tech-

nology that IBM popular-
ized in its 4-megabit-per-sec-
ond local-area network is now
available in IEEE 802.3-
compliant hardware support-

sion, multipoint communica-
tions will mean you can make
one standard telephone call to
a telephone network that of-
fers CCITT's X.25 and turn
that connection into four data
connections to PCs and main-
frames alike. Then you hot-
key from one data connection
to another.

Value-added networks
like Telenet, Tymnet, MCI,
and Datapac (in Canada) al-
ready offer X.25 packet-
switching services. Packet-
switched information is less
expensive than circuit-
switched information. This
is because it travels in pack-

ing 16-Mbps data rates. This
pits IBM in the networking
arena against the companies
offering products that con-
form to the 10-Mbps IEEE-
specified Ethernet networks.

At the heart of the new
add-in boards is an IBM-de-
signed CMOS A/D interface
chip. The Micro Channel
board can be switched be-
tween 4 and 16 Mbps to up-
grade existing token rings.
The 16-Mbps AT board cannot
be switched. Neither board
includes bus-mastering
capabilities.

All the new adapter cards
provide 64K bytes of RAM in-
stead of the 8K-byte or 16K-
byte RAM on previous boards.
When used in the file servers
of 4-Mbps LANs, IBM says,
the boards increase the num-
ber of workstations that can

“
Hayes Integrates PAD on the Modem

ets and therefore isn’t con-
tinuous, as it must be on tra-
ditional telephone networks.
Hayes says these modems
will probably be used for
managing terminals and
workstations indispersed lo-
cations. They could be used
for multisession, multipoint
communications.
Price: $895, or $50 for a sin-
gle-chip ROM upgrade
package for any of the com-
pany’s V-series products.
Contact: Hayes Microcom-
puter Products, Inc., P.O.
Box 105203, Atlanta, GA
30348, (404) 449-8791.
Inquiry 1163.
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share server resources.
Price: $895.

Contact: Consult your local
IBM branch office or call
(800) 426-2468.

Inquiry 1165.

Modem Links
Ethernets Using
Broadband

he 10Broad36 Lan-

Express modem from
Lanex lets you run two or
eight Ethernet local-area net-
works (LANS) on the same
coaxial cable.

The IEEE 802.3 broad-
band standard means multiple
LANSs on one cable (with dif-
ferent frequencies). Baseband
Ethernet is more widespread,
yet it allows only one LAN
(one frequency) per coaxial
cable.

The modem performs the
same function over a broad-
band LAN that Ethernet
transceivers do for a baseband
LAN, without affecting the
baseband-controller hardware
or software. In other words,
the 10Broad36 replaces base-
band Ethernet transceivers,
the most popular of the Ether-
net transceivers.

Both the two-port and the
eight-port LanExpress models
connect Transmission Con-
trol Protocol/Internet Protocol
nodes over a 10-megabit-per-
second Ethernet broadband
backbone. They also connect
such multi-protocol devices as
DECnet, NetWare, XNS,
TCP/IP, and Open Systems In-
terconnection over the same
coaxial cable.

Price: Two-port, $2695;
eight-port, $2895.
Contact: Lanex Corp.,
10727 Tucker St., Beltsville,
MD 20705, (800) 638-5969;
in Maryland, (301) 595-4700.
Inquiry 1162.

continued



Get out of the danger zone
with ORACLE

ORACLE
Quicksilver
All the database Top Guns are flying
SQL, the industry-standard data

management language first delivered by

Oracle. Now, ORACLE Quicksilver adds SQL
and connectivity to your dBASE applica-
tions, so you can fly them into the 1990s.

Your ticket to the future

ORACLE Quicksilver is a compiler that
turns your dBASE programs into fast, secure,
multi-user applications that can access both
distributed ORACLE and dBASE data. It
delivers all the capabilities of dBASE, plus
powerful extensions like windowing, graph-
ics and user-defined functions. You can even
add SQL statements to your dBASE programs
for more powerful, flexible data access.

ORACLE database included

ORACLE Quicksilver comes with the
ORACLE RDBMS. So you can get automatic
indexing, comprehensive security, and
mainframe-class data integrity.

Copynight © 1988 by Oracle Corporation ORACLE s a registered
trademark of Oracle Corporation Also trademarks. dBASE of Ashion
Tate Quicksilver of Quicksiver Soft . Inc DB2, O5/2 and IBM ot
International Business Machines Other companies mentioned own
numerous trademarks TRBA

Why wait until dBASE IV can
talk to SQL Server?

dBASE IV doesn't talk to SQL Server yet.
When it finally does, it will only talk to SQL
Server on OS/2—not on any other operating
system. Which means you'll still be isolated
from corporate data on minis and mainframes.

Add connectivity to your
dBASE applications today

Your ORACLE Quicksilver applications
can talk to ORACLE SQL databases on your
PC 1oday. And with our optional networking
software. you can build distributed data-
bases across ORACLE servers on PCs, minis
and mainframes — including IBM DB2 datu.

No-risk Money Back Guarantee
Test fly ORACLE Quicksilver now. If you're
not out of the danger zone in 30 days, return
it for a full refund. Limited Time Free
Offer: Order now and, for a limited time,
you'll receive ORACLE SQL*Tutor — our on-
line SQL training program —absolutely free.

Call 1-800-ORACLE], ext. 4925 today.
Or fill out and return the attached no-risk
coupon now.

ORACLE

COMPATIBILITY - PORTABILITY - CONNECTABILITY
Call 1-800-ORACLE1, ext. 4925 today.

T
SQL Serlv‘g
————

o

Dear Oracle...

Oracle PC Direct = 20 Davis

Drive - Belmont, California 94002
1-800-ORACLE1, ext. 4925

Send me the following ORACLE products for

my PC.* Enclosed is my [J check or [J VISA
MasterCard [ AMEX credit card number and

authorization for:

$§_  ORACLE Quicksilver at $699 and
ORACLE SQLs<Tutor free

§  ORACLE SQL<Tutor ONLY for $199

] Please add appropriate state sales tax

§_ Total enclosed/authorized.

1understand Oracle will pay for ship-
ping, and all prices valid in U.S. only.

NAME TILE

COMPANY
STREET (n0 PO brxes. please]

ciry T saE 2P

PHONE

CREDITCARDNC CARD EXPIRATION DATE

TOOAY'S DATE BYTE
*REQUIREMENTS: ORACLE SOL-Tutor 255K PC and hard d sk

ORACLE Quicksiver Tomanage only dBASE DBF fies and no ORACLE
database you need aB640K PC Tomanage a1 ORACLE database ona remote
computer, you nwed a 640K PC and optiona! networking software To budd an
ORACLE database on your PC you need a 286 or 386 PC with 640K plus
1MB of extendec memory All configuratons cequie hard disks and DOS 30+

SIGNATURE

20 Dawvis Drive, Belmont, CA 94002 » World Headquarlers

(415) 598-8000 » ORACLE Canada (800) 387-4407 (excep! Quebec)
Quebec (514) 337-0755 = ORACLE Systems Australia

61 2 959.5080 « ORACLE Europe 44-1 948 6911 « ORACLE Systems
Hong Kong 852 5-266846
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WHAT’S NEW

WORKSTATIONS

Sony's workstations feature high-capacity optical drives.

Sony’s No-Baloney
Workstation

f you’ve got room on your
desk for an IBM PC AT,
you've got more than enough
room for Sony’s high-powered

68030 Unix workstations
with erasable optical disk
drives. The NWS-1750 is
based on a single 68030. The
NWS-1830 and -1850 are
based on two 68030s.

On one double-sided 5%-
inch cartridge, you can store
594 megabytes of formatted
data. Rewriting is accom-
plished with a semiconductor
laser and a biasing magnet to
change the magnetic orienta-
tion of the cartridge's record-
ing layer. The laser writes on
the cartridge by magnetizing
the cartridge’s recording
layer, which causes changes in
the laser beam’s plane of
polarization.

The NWS-1750 comes
standard with 4 megabytes of
RAM (expandable to 32
megabytes). It also has a 286-
megabyte hard disk drive.
Graphics options include 14-
inch, 816- by 1024-pixel
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monochrome and 16- and 19-
inch, 1280- by 1024-pixel
four- or eight-plane color
displays with a graphics
controller.

The NWS-1830 and -1850
are rated at 5.3 million in-
structions per second based
on dual 25-MHz 68030 micro-
processors, a 25-MHz 68882
floating-point coprocessor,
and a 64-byte cache memory.
The second microprocessor on
the 1800 series handles only
1/0 functions and can increase
total system performance by
30 percent in many I/O-inten-
sive applications, Sony says,
making it particularly valuable
when it’s used as a file server
or when tape operations are
used.

All the 1800 series work-
stations are equipped with a
1.44-megabyte 3'4-inch flop-
py disk drive, a 125-megabyte
l4-inch cartridge tape unit,

16 megabytes of RAM (ex-
pandable to 32 megabytes),
and 286 megabytes of hard disk
drive storage space.

All the 1700s and 1800s
use the News-OS version 3 op-
erating system, which is

based on Unix 4.3BSD. They
also use the X Window Sys-
tem version 11 graphics stan-
dard from MIT.

Price: Sony’s 1700 series,
$13,900 to $51,600; the 1800
series, $31,900 to $54,200;
NWP-539 erasable optical
drive, $4650; optical car-
tridge, $250.

Contact: Sony Microsystems
Co., 1049 Elwell Court, Palo
Alto, CA 94303, (415)
965-4492.

Inquiry 1146.

This Time is Real

he Ohio Scientific 720 is

based on the Motorola
68020 processors and a
Unix-compatible operating sys-
tem that is designed for real-
time operating requirements.

Such real-time features as
zero-wait-state system calls and
Request and Event queues
guarantee specific response
times to external interrupts.

Through an additional
level of priorities, the 720
guarantees each user some
response time because the level
is nonshared.

Each 720 has 12 RS-232C
ports, so, through intelligent
terminal concentrators and
networking, the system can ac-
commodate as many as 60
users. Additional 68020 CPUs
(with supporting static RAM
cache) can be added in a paral-
lel arrangement with dy-
namic load balancing, the
manufacturer claims.

The standard 720 includes
4 megabytes of RAM that’s ex-
pandable to 64 megabytes.
Hard disk capacities range
from 91 megabytes to 1.2
gigabytes, totaling to 16
gigabytes.

Price: $6350.

Contact: Consolidated Com-
puter Systems, Inc., 2150-D
West Sixth Ave., Broomfield,
CO 80020, (303) 460-0444.
Inquiry 1147.

continued

.
A Workstation
for the Laptop

he high-performance

Toshiba T5100 multi-
user portable workstation in-
cludes Intel’s 80386 micro-
processor and runs T/PIX,
Toshiba’s version of AT&T's
Unix System V/386 with
4.2BSD extensions.

The workstation is target-
ed at business applications
but is finding a niche with
many software developers
because, in its full-featured
configuration, it comes bun-
dled with T/PIX. That
means there's no need to
load and configure from the
25 disks Toshiba will send
you to load T/PIX separate-
ly, and you can ship demo
software in a compact pack-
age without much difficulty.

In its base configuration,
the 16-MHz 80386 includes
2 megabytes of RAM, a 40-
megabyte 29-millisecond
hard disk drive, a 1.44-
megabyte 3%-inch floppy
disk drive, and a 640- by
400-pixel EGA-compatible
gas-plasma display.

The keyboard has 82 keys,
including an integrated nu-
meric keypad; there's also a
port for a 101-key keyboard
$0 you can add your own.

Other standards are an
EGA monitor controller, an
RS-232C port, a combina-
tion parallel port and 5%-
inch floppy disk drive con-
troller, and an internal
expansion slot. You also get
MS-DOS. The basic T5100
supports X Windows, net-
working through Remote
File Sharing, and TCP/IP
through an optional Ethernet
interface.

Price: $7199; with 2 mega-
bytes of RAM and T/PIX,
$8750.

Contact: Toshiba America,
Inc., Advanced Systems,
9740 Irvine Blvd., Irvine,
CA 92718, (714) 583-3071.
Inquiry 1145.




ow, VGA Graphics
for the Right Side
of Your Brain.

1 blown graphics engines. Fully MDA and Hercules standards. And
Get the BESt VGA (/Olor loaded, they give you an unprece- they include drivers for many popular

and Resolutlon POSSlble dented 1024 x 768 resolution in 16 software packages. Best of all, you

" . bright colors — both interlaced and can start with the economical Model
SuperVG A 16_Blt non-interlaced.* Or 256 brilliant on- 5300 today, and upgrade to the full
. screen colors out of a palette of 256K,  power of a Model 5400 later. You
GI"dpthS AdaptBI'S in other resolutions — including 800 x  simply add 256KB of DRAM.
600 and 640 x 480.* So before you make up your
Finally, two VGA adapters_that With two adapters to choose mind on graphics, brainstorm with
work the way your brain does. They're from, now you don’t have to wrack your local dealer on SuperVGA™ 16-Bit
fast. They’re bright. And they're quick your brain over VGA decisions. Graphics Adapters. Call (408) 432-9090
to adapt. Because they work with virtually any today. Or write Genoa Systems Corpor-

First let's talk fast. The SuperVGA"‘ monitor—-analog, digital, or MultSync. ation, 75 East Trimble Road, San Jose,
16-Bit Graphics Adapters use AT-type They're fully compatible with IBM", CA 95131, FAX (408) 434-0997,
buses—giving you twice the bandwidth VGA, EGA London 44-01-225-3247, Taiwan

of other VGA cards. Combine that with MCGA, 886-02-776-3933.
% .

our RAMBIOS memory cache feature CGA, + Requires 512KB VGA DRAM
and you get up to 5 times faster
performance. And the adapt-
ers are smart enough to au-
tomatically switch between
8-bit PC/XT and 16-bit

AT operation. . Insiston
top gﬁﬁusmngf’ tﬁgs?k' (ienoan Value.
adapters turn ordinary

computers into full -

G Gehoa
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If you’ve ever seen the
words “GENERAL FAILURE
ERROR?” on the screen of your
PC, you know you don't need
to be ill to feel sick.

All you need is a corrupted
disk with some valuable data
stored aboard.

When that happens, it’s time
to call on the remarkable new
Norton Disk Doctor™

The Norton Disk Doctor is
one of 27 data recovery and
disk management tools in the
latest Advanced Edition of the
Norton Utilities?

It’s also the most significant
advance in utility software
technology since Peter Norton
first began saving the data and
the derriéres of grateful PC

Our legendary UnErase —and its
short-cutting offspring Quick UnErase have
saved the derrieres of thousands of grateful

PC users. And they're still saving them.

users around the world with
the legendary —and still
unequalled — UnErase’

Why you need
a Doctor in the house.

Now, whenever
INVALID DRIVE
SPECIFICATION
or some other
tic or catastrophic :
eITor message \ .
appears on your S
screen, you ‘Qk\\ )
can do some- 4
thing besides
reach for the
Maalox®

You can
summon the
Disk Doctor,
which will
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nakes house calls.

EEas p gtlatermine

8 e exact

- v nature of the

< problem, re-
port it and, in
— most cases,

fix it for you.

All by

T ———————

' The Standard Edition .
e, e D

and a range of features, The DlSk

functions and enhancements. Doctor can

diagnose and repair everything
from bad partition tables and
boot records to mangled root
directories. It can even reformat
bad sectors and write back the
old data.

Automaticall%

In fact, if the Doctor can't
cure your corrupted floppy or
hard disk, then Buster, you've
got one corrupt disk.

In which case, you'll need to

 refer to The Norton Trouble-

». shooter, a158-page guide

% to finding and fixing
) most anything that
" | could g0 Wrong.
.  Don't worry, you
= don't have togo to
~ the bookstore or
= thelibrary torefer
" toit, because the
| Troubleshooter
A isincluded in
. the Advanced
= Edition.
Frankly, the
| Norton Disk
Y Doctor and the

" shooter are worth
" the price of the

* ' new Advanced
i Edition all by

"~ themselves.

But, of course,
~ theyaren'tby

" themselves.

Circle 265 on Reader Service Card (DEALERS: 266)

They’re accompanied by a WipeDisksupport DoD
wish list of features, functions 5220.22-M 116b(2), the
and enhancements sufficient Pentagon’s latest data security
to satisfy the yearnings of all specification.
those people who've been Which means they’ll erase
politely writing and callingto ~ your files so thoroughly not
request them. even Peter Norton can find
The le’s choices them.
peop . You'll find the latest
Like Speed Disk, Norton Utilities at your
the world’s favonte software
most powerful dealer.
disk tuning If you
tool, which haven't got a
features four favorite software
user-selectable dealer, take two
optitilni(zlatiorz1 as%mn, call us
methods an ) . right away at
goesrét losei your ﬁis?gm;’if{,sc&mné?fgﬁ h;i;‘:‘.,“:id 1-8(1001-365-1010d
ata if you lose itions. The Norlon Troubleshooleris and place an Order.
power. el The Doctor
Anurclif Format Recowr,dwhlt'glk{ will be on its way in no time.
can unformat your accidentally
reformatted hard disk even if Qet!r Nb)'tm'
you hﬁv%n’t 1}:1ake(111 any precau- (08 LRI
tions efore and. All Utilities now support large hard disks under pOS 4..0,
Our user interface, which ffeggﬁs sﬁﬁimg for the BV PS/-and P o
InfoWorld said made the e e Wb B 9t Floot Santa Morica.

Utilities “as easy to use as CA 904011104

possible; now comes with
pop-up windows and
dialog boxes.

Our new Norton
Control Centerlets you
define or alter a range of
system settings—from
cursor size to screen and
palette colors—quickly
and easily.

While our Disk Tést
finds and marks faulty
areas on your disk to
help you protect your
data before you have a
chance to lose it.

If you want to
lose it, however, you'll
be glad to know that
WipeFile"and
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WHAT’S NEW

QuickBASIC Gives
Quick Help

M icrosoft’s latest incar-
nation of its venerable
QuickBASIC programming
language—version 4.5—fea-
tures a new hypertext-based
on-line help system. Dubbed
**Advisor,” it lets you in-
stantly call up cross-referenced
information from the lan-
guage’s entire reference man-
ual. If you’re a newcomer to
programming, Advisor will
help you learn BASIC more
quickly; if you're an experi-
enced hacker, it’ll let you
quickly find more esoteric in-
formation. The key to Advi-
sor is a help engine. Taking up
just 5K bytes of RAM, it in-
cludes a file manager, a text
decompressor, and utilities.
QuickBASIC’s Advisor lets
you put the cursor on any word
on the screen and get detailed
information. For instance, if
you’re entering a line of
BASIC code and want to know
more about the IF statement,
you place the cursor on IF,
press a help key, and get the
full reference to the IF state-
ment. Microsoft says it will
be integrating Advisor technol-
ogy into upcoming releases

ne of the trickiest prob-

lems for any program-

mer is correctly coding
multibranch logic modules.
Writing the code for con-
structs like nested IF. ..
THEN statements can be
both challenging and time-
consuming. But Sterling
Castle has a new program
called Logic Gem that takes
the headache out of the pro-
cess, letting you concentrate
on the problem instead of
writing code for the solution.
You can think of Logic
Gem as doing for logic what
a spreadsheet does for num-

SOFTWARE »

PROGRAMMING

Ban Debay Calls Optivas — = el

en lielpr  Contentsd

Weing QuickBASIO

- Ghorteet ey Senmaryd
it Yeysh
Wiew Reysh
Search Keysd
Gan and Dedug Keysh
Qlelp Keysd

= @inlts to QuickBASIO
Werslon 4.5 Differences?

=~ Q) Consand Line Optionzh
Gerslnal Calder

HELF: Table of Comtents —— %
tindexr -

Trodect Supportd &
ABASIC Trogramaieg Lasguaged

{lenctional Feyword Listsh
- yatax Notatlon Cosventlioas)
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Wodules asd Procedures)
Gelected Frogransd

4ASCH] Character Coles
{Xeyboard Scan Colerr
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':' L41tCard - Tdits cach fleld of & specified record.
3 4

ity

i

QuickBASIC’s Advisor is a hypertext help system.

of its other programming
languages.

Besides the new help tech-
nology, QuickBASIC 4.5 has
the same features as version
4.0. They include a smart syn-
tax-checking editor and com-
pilation speeds of up to
150,000 lines per minute.
There’s also an improved
source-level debugger with
what Microsoft calls an “in-
stant” watch capability.

QuickBASIC 4.5 runs on
the IBM PC, XT, AT, PS/2s,
and compatibles with 384K
bytes of RAM, MS-DOS 2.1
or higher, and a graphics
adapter. It supports the Micro-
soft Mouse and comes with

A Little Jewel Makes Logical Connections

bers. Structured very much
like a spreadsheet, it’s an
electronic decision table that
the company claims elimi-
nates the possibility of bugs.

Logic Gem is actually a
collection of three decision-
table tools: an editor, an in-
terpreter, and a code genera-
tor. The editor automatically
completes an incomplete
logic table for you, generat-
ing a set of decision rules. It
also eliminates redundant or
contradictory rules. Then
the interpreter steps you
through the table to verify
the logic. Finally, the code

printed reference and tutorial
manuals.

Price: $99.

Contact: Microsoft Corp.,
16011 Northeast 36th Way,
P.O. Box 97017, Redmond,
WA 98073, (206) 882-8080.
Inquiry 1108.

Tools for the Turbo
Pascal Trade

ritten in Pascal, the

AIS Programmer Tool-
Kits let you manipulate win-
dows, enter and edit data, de-
sign screens, and more in the
Turbo Pascal Integrated Envi-

generator translates the
complete decision tables into
program code.

Logic Gem produces code
in C, structured BASIC, in-
terpretive BASIC, Pascal,
FORTRAN, dBASE, and
English.

The program runs on any

IBM PC or compatible and
needs 640K bytes of RAM.
Price: $198.
Contact: Sterling Castle,
702 Washington St., Suite
174, Marina del Rey, CA
90292, (800) 722-7853; in
California, (800) 323-6406.
Inquiry 1107.
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ronment. The ToolKits are
compatible with Turbo Pascal
versions 3.0 through 5.0 and
contain several modules, in-
cluding the Editor ToolKit,
Screen Design Utilities, a
Window ToolKit, a Dynamic
Array ToolKit (for version
4.0), a Linked List ToolKit,
and a Printer ToolKit.
Complete Pascal source
code is included with the AIS
Programmer ToolKits. To
run the development package,
you’ll need an IBM PC, XT,
AT, PS/2, or compatible run-
ning any Turbo Pascal ver-
sion 3.0 through 5.0.
Price: $44.95.
Contact: Abaire Information
Services, Inc., 2302 Ginter
St., Richmond, VA 23228,
(804) 262-2966.
Inquiry 1109.

Presentation
Manager
Development Tool

f you’re an application de-

veloper using Presentation
Manager, Object/]1 may be
the tool for you. Using object-
oriented programming tech-
niques, it offers a forms paint-
er, a database interface, and
CASE development tools.

The forms painter lets you
create list boxes, radio buttons,
and other graphical elements.
You can create user interfaces
such as pop-up menus, links
from list boxes to database
fields, and enforced integrity
on data input.

The development tool in-
cludes source code along with
hundreds of example classes,
methods, and objects. It runs
on 80286- or 80386-based
systems with at least 4 mega-
bytes of RAM.

Price: Approximately $900.
Contact: Micro Data Base
Systems, Inc., P.O. Box 248,
Lafayette, IN 47902, (800)
344-5832; in Indiana, (317)
463-2581.

Inquiry 1110.

continued
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MICRO-CAP lil.
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.

MORE SPEED. LESS WORK.

MICRO-CAP II1;" the third generation
of the top selling IBM® PC-based interac-
tive CAE tool, adds even more accuracy,
speed, and simplicity to circuit design and
simulation.

The program’s window-based opera-
tion and schematic editor make circuit
creation a breeze. And super-fast SPICE-
like routines mean quick AC, DC, Fourier
and transient analysis — right from
schematics. You can combine simulations
of digital and analog circuits via integrated
switch models and macros. And, using
stepped component values, rapidly gener-
ate multiple plots to fine-tune your circuits.

We've added routines for noise, impe-
dance and conductance — even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.

Circle 218 on Reader Service Card

Transient analysis

Schematic editor

e ————
Monte Carlo analysis

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS — supported, of course, by a built-in
Parameter Estimation Program and
extended standard parts library.

There’s support for Hercules? CGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers. And a lot more.

The cost? Just $1495. Evaluation ver-
sions are only $150.

Naturally, you'll want to call or write for
a free brochure and demo disk.

i

-
—
—a—y sves e
ares v ws =
— s ——

1021 S. Wolfe Road,

Sunnyvale, CA 940806

(408) 738-4387

MICRO-CAP 11l is a registered trademark of Spectrum Softuare.

Hercules is a registered trademark of Hercules Computer Technology.
IBM is a registered trademark of International Business Machines, Inc.
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WHAT’S NEW

SOFTWARE =

fi=—aa———21
Low-Cost CAD

F oresight Resources has
spruced up its Drafix
CAD and renamed it Drafix
CAD Ultra.

One of the enhancements
is a CADapult utility, which
lets you take attribute infor-
mation and convert it to a vari-
ety of databases, spread-
sheets, and high-level language
formats. Then you can bring
the information back into
Drafix CAD Ultra.

The program also lets you
use its Hewlett-Packard Graph-
ics Language export com-
mand to save plotting instruc-
tions in formats compatible
with desktop publishing pro-
grams such as Aldus Page-
Maker and Ventura Publisher.
You can also import ASCII
text files from word processing
programs and use the text in
your CAD drawings.

Also included with the
program is a library of over
450 predrawn symbols. Sepa-
rate libraries of architectural,
mechanical engineering, and
electrical engineering symbols
are available. Other enhance-
ments include off-line plotting
and new plotter drivers that
let you use D- and E-size plot-
ters. The user interface is en-
hanced with the addition of
status displays of layer, line-
type, and pen identification.
You can also backtrack
through up to 100 drawing
commands. The new Drafix
CAD supports a wider variety
of graphics adapters.

Drafix CAD Ultra runs on
the IBM PC with 640K bytes
of RAM, DOS 2.0 or higher,
a graphics card, and a mouse,
Price: $395; Report writer,
$150; Professional Symbol Li-
braries, $200 each.

Contact: Foresight Re-
sources Corp., 10725 Ambas-
sador Dr., Kansas City, MO
64153, (816) 891-1040.
Inquiry 1113.
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Drafix CAD now has import/export capabilities.

Souped-Up
Statistical Analysis

PSS has dropped copy

protection and added new
features to the statistical
analysis program SPSS/PC +
Version 3.0 now lets you use
500 variables instead of the
200 in previous versions.
Also added is an exploratory
data-analysis procedure that
produces univariate statistics
and a variety of plots.

The Tango family of
electronic-design soft-

ware has been completely re-
written, according to Accel
Technologies. Tango-PCB
Series II enhancements in-
clude user-definable tracks,
pads, vias, and text strings.
There are more layers, im-
proved grid options, and a
wider range of video and
printer/plotter support.

The previous version al-
lowed only four fixed track
sizes, 22 pad types, and eight
text-string sizes. Now you
can have any number of track
widths, seven pad shapes,
and text strings of from 4 to
1020 millimeters. Also in-
creased is the number of
layers—up to 19 from the

Network support is also
enhanced. Previous versions
supported Novell LANs, and
the current version supports
token-ring and 3Com net-
works as well.

SPSS/PC+ 3.0 runs on the
IBM PC, XT, AT, and compat-
ibles with 512K bytes of
RAM and DOS 2.0 or higher.
Price: $795.

Contact: SPSS, Inc., 444
North Michigan Ave.,
Chicago, IL 60611, (3 12)
329-3300.

Inquiry 1114.

Tango Totally Revamped

previous 9. The maximum
workspace is increased from
32 by 19 inches to 32 by 32
inches.

Series I now supports
VGA, Hercules, and other
graphics cards, in addition to
CGA and EGA, which were
supported in the previous
version.

All functions for editing,
plotting, and photoplotting
are bundled into one pro-
gram. New features include
user-definable arcs on any
layer. Component pattern li-
braries are also larger.

The new user interface,
called the Accel Productivi-
ty Interface (API), features
Pop-up menus and dialog
boxes. It also has a Speed

SCIENTIFIC AND ENGINEERING

Go with the
(Hydraulic) Flow

ydronet is a fluid-analy-
sis program that is used

in applications such as water
supply and treatment, petro-
leum transport, industrial
and process engineering,
wastewater conveyance, and
fire-protection systems. The
program computes the
steady-state flows and pres-
sures throughout systems.

The program is upgraded
with a Lotus 1-2-3-type inter-
face, display and printer
graphics that show hydraulic
grade lines, fitting and valve
usage, critical pressure and
pump calculations, and a
larger system-design capacity.

The program runs on the
IBM PC, XT, AT, or compat-
ibles with 512K bytes of
RAM.
Price: $495.
Contact: Engineering Soft-
ware, P.O. Box 1450, Nevada
City, CA 95959, (916)
288-3470.
Inquiry 1117.

continued

Palette, which you can use
for the commands you need
most.

An auto-router is also
added to the Tango-PCB
Series I1. The four-layer, 25-
mil-grid, multipass auto-
router offers pop-up menus
and dialog boxes for setting
up design parameters.

To run the Tango-PCB
Series II products, you need
an IBM PC or compatible
witha CGA, VGA, EGA, or
Hercules graphics card.
Price: PCB alone, $595:
PCB with Route, $995.
Contact: Accel Technol-
ogies, Inc., 7358 Trade St.,
San Diego, CA 92121, (619)
695-2000.

Inquiry 1115.




WHY YOU SHOULD BUY
COMPUTERS BY THE BOOK.

s you can see from our 4-page ad at the Besides our own equipment, you’ll also find a
A front of this magazine, buying direct from full line of software, peripherals, accessories, en-
Dell is the best possible way to buy computers. hancement products, and networking solutions.
And this book is the best way to order. The Dell All at lower-than-retail prices with higher-than-
Computer Catalog. In 28 pages, it gives you full retail service and support. Just call us at (800)

information on our high-performance

D E L L 426-5150. In Canada, call (800) 387-5752.

O UVEERAY Or send the attached reply card. And we’ll
CORPORATION

386™ systems, 286 systems, laser printers,

and much more. send a catalog immediately.

Dell Computer Corporation
Product Catalog

Fall/ Wintee

©1988 DELL COMPUTER CORPORATION. 386 is a trademark of Intel Corporation.
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SINCE 1979
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ACCOUNTING
Dac Easy Acct, Ver3.0 . $55
Dac Easy Light 39
Dollars & $ense .94
Managing Your Money 5.0 .Calt
One Write Plus 143
Peachtree Business Accounting 149
Peachtree W/PDQ . 220
Quicken 29
COMMUNICATION
PROGRAMS
Brooklyn Bridge Universal -Call
Carbon Copy Plus $105
Crosstalk XVi . 92
CrosstatkMK4 . ................ .. ... 110
Desklink............................. 99
Flying Dutchman . ... ... 0.1 .64
Lap Link Plus .. .
PC Anywhere IH
Relay Gold 3.0 ..
Smartcomll................ e 145
PROJECT MANAGER
MicrosoftProject ................. .$299
SuperProjectPlus................ . 255
Timeline Pro Ver. 3.0 323
Total Harvard Manager3 ... ...... .369
DATA BASE
MANAGERS
Clipper .$410
Conder3 .325
DataPerfect .283
DBase IV .Call
D Base IV Programmers Edition . 799
DB-XL Diamond 1.2. 115
Fox Base Plus 2.1 180
Genifer 189
Knowledgeman 2 285
Paradox 2.0 .Call
PFS: Professional File 2.0 Call
Powerbase 2.3 169
Q&A3.0 188
Quicksilver Diamond 1.2 329
Revelation Advanced 450
RBase For DOS 425
Reflex . .90
Relate & Report 112
VPInfo2.0 .....Call
DESKTOP
PUBLISHING
PagemakerVer. 3.0..... ... .Call
PFS:First Publisher2.0 . . Call
Ventura Publisher 2.0 . . .Cail
DISKETT ES
Maxell 5% DSMHD .. ..... ... .$24
Maxell §%"DS/DD .. .. e m
Polaroid Diskettes R of 1]
IMS5Y"DS/HD . e L. 20
3MS5%°DS/IDD ........ e .15
3M600ADataTapes ..................28
3IMTape Cartridges ....... .....Call
Verbatim252D ........... Lo 10
Verbatim25HD...................... .18
Verbatim 3.5 720K .. 0000 .18
Verbatim 3.5 1.4M 0006000 .43

WAREHOUSE DATA PRODUCTS CallonN

Division of AZ Computer Corporation
2727 W. Glendale Ave. » Phoenix, AZ 85051

F T

’ .
YTl aYl oY .21

DOS
1BM4.0 .$120
MS-DOS4.0 .Call
EDUCATIONAL
Mavis Beacon Teaches Typing Cali
Microsoft Learning DOS .$30
Turbo Tutor |l . 49
Typing Tutor IV 30
ENTERTAINMENT
Chuck Yeager Fiight Simulator $35
F15-Strike Eagle 24
Gunship . 35
Hacker il R 30
Jot... .. e 39
KingsQuest ...................... .30
Kings QuestIV ...... ...30
Microsoft Flight Simulator 3 0 .33
SceneryDisk 17 ................ .. 17 ea.
SilentService ... ............... .30
Speller Bee wivoice .50
StarFlight ....................... .40
Sub Battle .30
Where in the World .29
Many More Titles Avaitable . .Calt
GRA PHICS

Chartmaster .$199
Diagram Master 199
Energraphics 2.0 199
FirstGraphics Call
Harvard Graphics 2.1 Call
In-A-Vision . .298
Mapmaster .219
Microsoft Chart 3.0 225
Newsroom )
Newsroom Professional .65
Printmaster Plus ..28
Printshop . .33
Printshop Companion .29
Print Shop Holiday 20
Signmaster 132

INTEGRATED
Ability . $56
Ability Plus Call
Enable OA. .. 352
First Choice .Call
Framework HI .418
Microsoft Works .83
Smart Software Call
Symphony Call

LANG UAG ES
Microsoft C5.1 . $255
Microsoft Quick Basic ...59
Microsoft Quick C .Call
RyanMcFarlan Fortran. .. ............390
RyanMcFarlanCobol .............
Turbo Basic
TurboC2.0 ..
Turbo Pascal 5.0
TurboCPro . .
TurboPascal/Pro ... .. .. .162
TurboProlog2.0.................... .90
Turbo Prolog Toolbox . ..59

SPR EADSH E ETS
Lotus 1-2-3 .
Lucid3D .....
Microsoft PC Excal
PlanPerfect .............
Quattro ....... .
SpreadshaatAudnor ..... ..82
SuperCalc§............ . .Call
Surpass e 329
TwinAdvanced ............ .69
VP PlannerPlus........ 117

UTILITI ES

Allways .............. .$85
BatteryWatch .............. .Call
Copy IIPC e 19
Copywrite . .39
Core Fast . 75
Cubit.... .. .. . .39
DAVE. .. .. ....58
Desqview2.2. .Call
Direct Access 49
Duet .48
Eureka . .99
Fastback Plus2.01 . 104
Formtools .56
Formworx .Call
Gopher 39
Graphinthe Box Release 2 73
Grasp .. 79
Hot . .. .89
HTEST . . 69
LotusMetro .. .. .. 69
Mace Gold . .79
Microsoft Windows 286 . .. .55
Microsoft Windows 386 110
NortonAdvanced4.5 ................Call
Norton Commander2.0 ... ... .....45
Norton Utilities4.5 ................... .48
NumericalMethods ................... 59
OrgPlusAdv ....................... Calt
PCTools Deluxe 5.0 ............... Call
Prokey4.0 ............... .70
QDOSI ... 49
Rightwriter ........................ .. 53
SidekickPlus ....................... 120
Sideways............................ 39
SOS. ... 44
SQZPlus................... 55
SuperKey ........................... 59
TurbolLightning .............. 56
XTreePro.................... ..64

The Advanced PC Security Product!
Protect your PC against Virus Attacks

Malicious Progroms - Vandalism
Destruction of Files - Time Bombs - Loss of Data

89

CAD &
ENGINEERING
Autosketch .Call
DesignCad 2D or 3D $148
Easy Cad2.05 109
FastCad .1435
Generic Cad 49
Generic Cad Level 3 Call

MathCad2.0. ..

WORD PROCESSING
Borland Sprint $122
Easy Extra .54
Grammatrik Il 49
Grandview 169
Lotus Manuscript .319
Microsoft Word 5.0 Call
Muitimate Advantage Ii 259
Overlay Word Perfect Call
PFS Professional Write Cali
SPF/PC2.0 165
Varsity 49
Volkswriter 3 139
Webster Spelicheck Pro 3
Waebster Thesaurus 39
Will Maker 34
Word Perfect 5.0 219
Word Perfect Executive 124
Word Perfect Library 2.0 65
Wordstar ProPack 5.0 239
Wordstar 2000 Plus 205
Wordstar 2000 Plus Legal .Call
Xywrite lll Plus -Call

ovell and any other
networking products




1-800-421-313v

We gladly assist the first time buyer as well as the professional systems
analyst. Call our toll-free technical service at 1-800-421-3135.
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ARC PRO TURBO 88

+640K 4.77/9.54 MHz
»Color Mong Graphics Card
+ 84 Key Keyboard
+2-RS-232 Serial Port
+1-Parallel Printer Port

+1- Clock Calendar

*MSDOS3.3
w/Monochrome Monitor .$809
wiColor Monitor .969
ARC PRO TURBO 286

*512K RAM 8/12 MHz

+EGA/MDA Graphics Card

+101 Key Keyboard

+2- RS-232 Serial Ports

«1-Parallel Printer Port

«1-Clock Calendar

«MSDOS3.3
w/Monochrome Monitor .$1279
w/Color Monitor 1439
w/EGAMonitor 1559
ARC 386 Skyscraper .Call

ACCESSOR IES
Copy Il PC Deluxe Board . 110 ]
Curtis Ruby Plus .69
Keytronics Keyboards .Call
Logical Connection .Call
Mach il Joystick ..36
Masterpiece .85
Masterpiece Plus .95
NTC 101 Keyboard .69
Stedi-Watt . 65
150 Watt Power Supply . ............... 69
BOARDS
AST Advantage Premium 512K . $429
AST /O Mini XT ..52
AST Rampage/2, 512K Call
AST Rampage 286 Plus, 512K Cail
AST Sixpac Plus w/64K 129
AST Xformer Call
Everex RAM 2000 79
Everex RAM 3000 .89
Everex Magic Card 16
Everex Multi Function EMS Call
Everex Magic /O Call
Hercules Graphics Plus 179
Inboard 386 PC .Calt
Intel Above 286. 512K Call
MicrosoftMach 20 .287
Orchid Tiny Turbo 289
CO-PROCESSOR
INTEL
80287 Call
80287-8 .Call
8028710 Call
80387-20 Call
80387SX .Call
8087-2 Call
8087 Call
LASER PRINTERS

AST Turbo PS $3199
Okidata Laser 6 w/l/F 1519
Panasonic 4450 Call
Toshiba Page Laser Call

« All Prices are subject to change

R D

LAPTOP
COMPUTERS
Sharp Laptop .Call
Toshiba T-1000 $799
Toshiba T-1200FB 1569
Toshiba T-1299HB 2419
Toshiba T-3200 3799
Toshiba T-5100 4895
Toshiba T-3100E Call
Toshiba T-5200 Call
Toshiba Accessories .Call
Zenith Laptop .Calt
VIDEO BOARDS
AST VGA Plus . .$349
ATIEGA Wonder 800 .229
ATIVGA Wonder . .Call
EVEREX VGAEVE75 249
Genoa 5200 .Call
NEC 1024 .Call
Orchid Designer 800 .249
Orchid Pro Designer 299
Orchid Pro Designer Plus .Call
Paradise Autoswitch EGA .Call
Paradise VGA Plus .Call
Paradise VGA Proff. .385
Vega VRAM .Call
AT&T
AT&T 6300 WGS, 10MHz . . .$899
AT&T 6286 WGS, 12MHz 1499
AT&T 6386 WGS, 16MHz L2198
AT&T 6386, 20MHz, 135MBH.D. 4599

AT&T 6386E, 20MHz, 135 MBH.D. Lan

Server Tower .5399
U PS

Emerson

UPS 200 .Calt
UPS 300 .Call
UPS800 Call
UPS 1500 .Call

EGA MONITORS
Goldstar EGA w/Swivel Call
Mitsubishi Diamond Scan Call
NEC - Multisync I Catl
Princeton Ultra 16 .Call
Princeton Ultra Sync .Call
Samsung CM 4531 .$369
Samtron Multisync .449
Sony Multiscan .Call
Zenith .Call
FLOPPY DRIVES
Teac5%"360K .............. .$79
Toshiba 312" 144 MB ..129
Toshiba 312" 720K .. 109
HARD CARDS

Plus Hardcard 20 MB $529
Plus Hardcard 40 MB 659
Plus Passport 20MB . .Call
Plus Passport 40 MB Call
TMG Cardrive 20 .329
TMG Cardrive 30 349
TMG Cardrive 50 515

Circle 245 on Reader Service Card (DEALERS: 246)

Phone

« We do not guarantee compatibility.

We stock all available products.

HARD DRIVES
Bernoulli 44MB .Call
Bernoulli 81201 .$779
Bernoulli B120X ...Call
Bernoulli B220X .Call
Core Hard Drives .Call
Miniscribe20MB .. ...... .249
Priam ........ .Call
Seagate 20MBw/Cont . .259
Seagate 30 MB w/Cont .279
Seagate60MB .... ......... .Call
Seagate PS/225,30 .Call
Seagate ST 125w/Cont ....... .39
Seagate ST 138w/Cont ......... .Call
SeagateST251 ...... s .349
Seagate ST4096 ......... .585

MODEMS

Everex 300/1200 .. .$69
Everex 2400 INT ... .. 139
Everex 2400 MNP INT 159
Everex 2400 MNP EXT 189
Everex Mini 1200 .Call
Hayes 1200 .Call
Hayes 2400 . Call
Hotmes 1200 INT Cait
Holmes 2400 INT Call
U.S. Robotics 2400E .Call
U.S. Robotics 9600 HST .Call
U.S. Robeotics Courier 2400 . .Call
U.S. Robotics Sportster 1200 .Call
U.S. Robotics Sportster 2400 .Call

DIG ITIZERS
KurtaTablets ................ .Call
Summa Graphics ....... .Call
MICE/SCANNERS
Complete Scanners .$178
Datacopy Call
HP Scanjet .Call
Logitech Clear Call
Logitech HiRes .Call
Logitech PS/2 .Call
Logitech Scanman Call
Logitech Serial 68
Microsoft Bus w/Pairtbrush .92
Microsoft Serial w/Paintbrush .92
Panasonic FX-RS 505 .Call
MONITORS

AMDEK 410 $145
Goldstar Amber w/Swivel . . . .79
MagnavoxRGB ..................
NECGSAmber ..............
NEC Monographw/Card . ...
PrincetonMax 12 ..
PrincetonMax 15 .
Samsung TTL Amber
Samsung Flat .
Samsung RGB wHtitt
SigmaLazerview
Viking

Viking .. .. .869

Viking 10 Color 2369

Viking 2400 1289

PRINTERS

ALPS
Allegro24 ................... .Call
CITIZEN
1200 $146
1800 ... .165
MSP 40 .285
MSP45 ... .415
MSPS50 ................. .385
Tribute124 .............. .455
EPSON - Call on alt models
NECProducts ............... .Cali
OKIDATA —Call on all models
OK1320/321
OKI390 ...............
OKI391
OKI393
PANASONIC
1080-IM2 .......... ... ... 169
1091-1/M2 ... .. .. . .Call
1092-1. ... .329
1124 .Call
1524 .Call
1592 409
(AN .329
STARMICRONICS
NX1000 5 aaaa ...179
NX1000Color............ .238
NX15 ... .306
NX2400 ............. .Call
TOSHIBA
3218L .Call
341SL.. .Call
3518X . .Call
P31 .Call

FREE SOFTWARE'

Purchase over $100 and receive one ot these
disks absolutely FREE! Purchases over
$250 get two free disks, over $400 get three,
or get all four disks when your purchase is
over $500!

1) MIXED BAG. 2) PC-WRITE.

3) FONT-SET. 4) DR. DATA LABEL.

WE CARRY TARGUS LAPTOP BAGS Call

WAREHOUSE DATA

PRODUCTS

s: Monday thru Friday 6:30 a.m. - 9:00 p.m. MST
Saturday 9:00 a.m. - 5:00 p.m. MST

Technical Support: 1-800-421-3135
Call our 1-800-421-3135 within the USA and Canada.




WHAT’S NEW

Quotron Opens
Windows

A new set of software that
operates in the Microsoft
Windows environment lets
Quotron PC users integrate
their Quotron financial infor-
mation services with other
applications.

QuotData, QuotChart, and
QuotTerm make up the Open
Windows family. QuotData
lets you create databases of
Quotron real-time market
data that you can use with
other software. QuotChart is
a charting and technical-analy-
sis program that is fed by the
QuotData application. Quot-
Term is a terminal-emulation
application that gives you ac-
cess to Quotron financial in-
formation services while view-
ing other applications on the
PC.

The Open Windows prod-
ucts are available individually
or bundled as one package.

To run QuotChart and
QuotData you need an 80286
or 80386 DOS-based PC with
at least 2 megabytes of RAM, a
hard disk drive, one serial
communications port, one bus
mouse, an EGA card, DOS
3.0 or higher, and Windows/
286 or 386 version 2.0 or
higher. To run QuotTerm, you
need at least 640K bytes of
RAM, one serial communica-
tions port, one bus or serial
mouse, DOS 3.0 or higher,
and Windows/286 or 386 ver-
sion 2.0 or higher.

Price: Monthly charges per
workstation: QuotChart, $300;
QuotData, $250; QuotTerm,
$100. One-time charges: Open
Windows installation, $500;
Excel and Windows/386, $350.
Contact: Quotron Systems,
Inc., 12731 West Jefferson
Bivd., Los Angeles, CA
90066, (213) 827-4600.
Inquiry 1126.
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Quorron’s windows of financial data.

e
Present Yourself

F rom Genesis Data Sys-
tems comes the Rapid Pro-
totyping System (RPS): soft-
ware that helps you design,
prototype, and present your
ideas.

The system contains three
modules: a screen designer, a
music designer, and a proto-
typer. Also included are a
memory-resident screen-cap-
ture utility, a music utility,
and a run-time utility.

Edit is what its develop-

er calls a front-end
word processor. What does
it mean? Mainly, that ZEdit
is a fast, small, and surpris-
ingly versatile package that
admittedly isn’t designed to
be everything to everyone.
Telecom Library admits that
ZEdit s “lacking in print so-
phistication,” but if you
want to spruce up ZEdit's
files with fancy formatting,
you can load them into any
word processor, because
they're plain-vanilla ASCII.
ZEdit takes up just 52K
bytes of RAM, and Telecom
Library says that makes it
ideal for floppy disk drive-
only laptop computers or for

The screen-design module
offers 16 foreground and back-
ground colors, or 16 fore-
ground and eight background
colors with blinking counter-
parts. You can use the mem-
ory-resident module to cap-
ture screens from other
programs. You can also add
overlays and animation.

The module’s editing ca-
pabilities let you edit, move, or
duplicate selected areas of
the screen. You can use macros
and Undo and Redo Undo
commands. You also have the
ability to customize lettering.

Simple, Fast, and Cheap Word Processing

applications where you want
toload a major application on
top of ZEdit. And because
ZEdit and the documents
that you're working on stay
in RAM, response time is
fast. You can even preload
documents into remaining
RAM—as many as you have
room for.

The package also lets you
have up to eight windows
open on the screen at once,
with each window having
either adifferent file ora dif-
ferent view of the same file.
This gives you the unique
ability to simultaneously
edit the beginning, middle,
and end of the same docu-
ment. You can also move

The music module uses
standard music notation for
composing or duplicating
music. The range includes
eighth notes to whole notes,
and you can use dotted or tied
rests. You have a selection of
four tempos, and you can build
key signatures, repeats, and
refrains. You can save tunes to
a disk file to play in the back-
ground of presentations, either
from the DOS prompt or
through instructions you create
with the prototyping module.

You use the prototyping
module to pull the screens and
music together into presenta-
tions. It features variable com-
mands, branching instruc-
tions, and real-time pauses.

RPS runs on the IBM PC,
XT, AT, PS/2s, and compat-
ibles with 256K bytes of
RAM and DOS 2.0 or higher.
It supports color, mono-
chrome, or TTL monitors.
Price: $249.95.

Contact: Genesis Data Sys-
tems, 8415 Washington Place
NE, Suite A, Albuquerque,
NM 87113, (800) 777-1437;
in New Mexico, (505)
821-9425.

Inquiry 1122,

continued

data between any open win-
dows, not just between adja-
cent ones.

You can configure ZEdit
to emulate the key com-
mands of any word processor
you're already familiar
with. It also features pull-
down menus, mouse sup-
port, and a built-in keyboard
macro facility.

To use ZEdit, you’ll need
an IBM PC, XT, AT, PS/2,
or compatible.

Price: $59.95.

Contact: Telecom Library,
Inc., 12 West 21st St., New
York, NY 10010, (800) 999-
0345; in New York, (212)
691-8215.

Inquiry 1121.
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WHEN THEIR CUSTOMERS DEMANDED
UNIX SYSTEM V SOLUTIONS, THESE
INDUSTRY LEADERS CAME TO SCO

sy

tandards are made, not born.

The leading UNIX® System on three generations of PCs, SCO™
XENIX® System V has revolutionized the way people look at both
the UNIX System and PCs by revealing the amazing hidden potential
of these standard hardware platforms.

In the process, SCO XENIX has become a true standard in UNIX
System V software.

And like a true standard, SCO XENIX has opened up entire new
markets of opportunity that have never before existed for micro-
processor-based computers.

eamed with the latest generation of 80386- based

machines, SCO XENIX 386 allows systems created
from the widest range of hardware choices to surpass
the multiuser, multitasking performance of minis
or even mainframes—at a fraction of the cost

SCO XENIX can be found running thousands of
XENIX- and UNIX System-based vertical applications
on powerful business systems supporting 16, 32,
or even more users. And on graphics workstations
running advanced engineering and scientific
applications.

And, of course, on personal computers, running multiple DOS
applications concurrently, or networking XENIX and DOS systems
together.

oday, more and more end users are demanding the power
that only UNIX System V software can bring to their standard
hardware platforms.

And when leading developers, resellers, and computer manufacturers
who serve these users want to make sure they're working with
a partner who’s the UNIX System software leader—for now, and
long into the future of UNIX System standards—they

come to SCO.

hey know that SCO will provide them with the

most comprehensive environment for UNIX System
applications, technical and marketing support,
training, and documentation in existence.
And they know they can trust SCO UNIX System
software to be the most complete and reliable
anywhere in the world, because it comes from the
most complete and reliable UNIX System software
company in the world.

The UNIX System software leader—SCO.

SCO isle

THE SANTA CRUZ OPERATION

The UNIX System Software Leader Worldwide
(800) 626-UNIX (626-8649) - (408) 425-7222 - FAX: (408) 458-4227 - TWX: 910-598-4510 sco sacz - E-MAIL: ....tuunet!scolinfo info@sco.COM

nnmndmrmmummdemumwumuwmumw 888
Santa Cruz Operation, Lid, Croxley Centre, Hatiers Lane, Watford WD1 8YN, United Kingdom, +44 (0)923 816344, FAX: 44 (0)923 817781, TELEX: 917372 soouon ¢

'lﬂﬂch&\lm 400 ncinal Sweet, 0. Bax 1900, Santa Cra, CA 95061 USA

Circle 203 on Reader Service Card
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WHAT’S NEW

RIX Presents VGA
Graphics

he VGA paint program

ColoRIX offers 256-color
VGA support for the IBM
PS/2 Models 50, 60, 70, and
80 in 360- by 480-pixel reso-
lution without any hardware
additions or modifications.
You can manipulate those 256
colors from a palette of
256,000.

Some of the key functions
included in ColoRIX are a
graduation command that lets
you create color graduations, a
Frepal command that lets you
free any of the 256 displayed
colors from the color palette,
a Drag command that lets you
leave a multiple-image trail
as you move your selected
image anywhere on-screen,

SOFTWARE

and Smooth and Smudge
commands.

Price: $199.

Contact: RIX SoftWorks,
Inc., 18552 MacArthur Blvd.,
Suite 375, Irvine, CA 92715,
(800) 345-9059; in California,
(800) 233-5983.

Inquiry 1135.

Processing Images
with Zip

P rocess images, control
video digitizers, and
display video images with
Zip, a program that controls
the ImageWise video digi-
tizer transmitter and receiver.
The program offers more
than 20 image-processing
functions, including convolu-
tion, histogram equalization,
and linearization, that allow

* GRAPHICS

you to manipulate and improve
gray-scale images. You can
also combine images.

Using the ImageWise digi-
tizer, you can capture images
from a video camera, VCR,
or other video source in 256-
by 244-pixel resolution with
64 levels of brightness.

Zip has 15 screen-display
modes with three levels of
zoom, color, and gray-level
displays, minimum error tech-
niques, dithers and duotones,
and a VGA mode displaying 64
gray levels. You can save
screen displays in PC Paint-
brush and MacPaint file for-
mats for use in desktop pub-
lishing or for further editing.
And you can print outputs on
dot-matrix, ink-jet, color,
and laser printers. The pro-
gram also produces halftones
on laser printers.

The program runs on the

IBM PC, XT, AT, or compat-
ibles with 384K bytes of
RAM, DOS 2.0 or higher, and
an EGA or VGA. To capture
video images, you need an
ImageWise digitizer/trans-
mitter and a video camera or
VCR. To display video
images in 64 levels on a televi-
sion monitor, you need an
ImageWise receiver/display, a
video monitor, and an NTSC
(National Television System
Committee) composite.

(The ImageWise was a
Circuit Cellar project by Steve
Ciarcia in BYTE, May
through August 1987. It is now
available through Hogware.)
Price: Zip, $79; ImageWise
video digitizer, $398.
Contact: Hogware Co., 470
Belleview, St. Louis, MO
63119, (314) 962-7833.
Inquiry 1134.

continued

How a software engineer
gottocaptiainthe
lunar landing module.

The Computer Museum is everything
you'd expect, and a lot of things you

wouldn't.

Of course, the museum contains a
collection of the most significant accom-
plishments in the history of information
processing. But it’s not just a great place
to see things, it's also a great place to

do things.

There are over twenty interactive ex-
hibits at The Computer Museum. You can
design a car, create your own fractal land-
scape, or even captain the lunar landing

lot of fun.

module on the Apollo flight simulator.

So, the next time you're in Boston, stop
by The Computer Museum. You'll discover
it's more than a lot of machines, it's also a

For more information, or to become a
Museum Member, write The Computer
Museum, or call (617) 423-6758.

The Computer Museum

300 Congress Street, Boston, MA 02210

Theres something in it for everyone.

8 BYTE * FEBRUARY 1989




CONMRUMERSIERONIIOVWA
SURPASSTALEL O THERS!

i DolicvE atwe re-!ﬁ best source for computers in the natid

00 configurations available, all priced incredibly low
all backed by our unsu gassed service.

“We argery happy that our syster is a
top of the stack in both price and performan
but it is your courteous service that is uncon-
tested by the competition.”
— Pierce Haviland — Kingston, NY
“Overall, | feel that your product is out-

NN
GATEWAY
(S

T -

16 Mhz 286 EGA’

ig*7ONS Ram

0"'Wait State
eg 3.5" Drive

40 MBE¥Hard Drigge8 MS) '
1 to 1 Interleave

EVEREX EGA Board

14" EGA Monitose il

1 Parallel /2 S rts

101 Key Keyboard

MS DOS w/GW Basic

$2395.00°
hz $2195.00

ok

- Mhz'386 'VGA

4

1 Meg 60NS Ram _

e

u -ré Meg 5%" D riv
' 1.44 Meg 35" W by

80 Meg Hard Drive (28 MSI
1t0 1 Interleave
16 Bit VGA Board
NEC MULTI SYNCH I
1 Parallel / 2 Serial Ports
101 Key Keyboard g
MS DOS w/GW Basic .
80387 and Weitek. Soekets P
Vertical Style Case * = "

$3995.00

\ Circle 95on Reader Service Card

|

20 Mhz 386 EGA

1 Meg 60NS Ram

1.2 Meg 54" Drive

1.44 Meg 3.5" Drive

80 Meg Hard Drive (28 MS)
1to 1 Interleave

EVEREX EGA Board

14" EGA Monitor

1 Parallel ; 2 Serial Ports
101 Kev Keyboard

MS DOS w/GW Basic

$2995.00
386 SX $2695.00

(Same configuration as above)

Steve Apiki & Stanford Diehl
Oct. 1988, BVTE
Review of 20 386

® “Emerging as truly
exceptional...”

® "The Gateway
delivers Speed
without sacr/f/cmg
“features.”

® “The system ran withou!
a ghtch.”

e ‘We were truly surprised to see a
system of this caliber seiing for
less than $30060."

-

® ‘When evaluating the whole package,

© The GATEWAY 386 surpasses all
fhn,othersi-

Gaieway 2000 ) P'O Box 2000 o) Sgt Bluff, tA. 51054

b, '@‘%&‘5’6‘} 800-233-8472/712-943-2000 . '
o ‘Allsystems have a 30 CEVE Money Back Guarantee and 1 Year Warranty.
Due t:> the Volatility ir the DRAM Marfégan pn&e§ s‘mgct to change

:




CMO..Your Nationwide Source

Call
pC-TOO's ¢

Atari

800X1. 64K Computer $ 69
130XE 132K Computer 149
XF551 Disk Drive (XL/XE) 189
Access

Leaderboard Golf 22
Accolade

Hardball 19
Avant Garde

PC Ditto (IBM Emulation) 64
FTL

Dungeon Master 29
Indus

GTS-100 3%" ST Drive 189
Sub-lLogic

Flight Simulator I 33
Soﬁ Logik Corp.

Publishing Partner 59
Supra

30MB ST Hard Drive 659
Timeworks

Desktop Publisher 89

ATARI 800XL & XF551
Disk Drive & Software
$259*

*Includes: 800XL, 551 Drive &
Star Raiders, Missile Command,
Asteroids, Defender, & Qix

WordPerfect Corp.
WordPerfect

$159

BY TE * FEBRUARY 1989

i

——

Aegis Development

Animator/Images $ 89

Draw Plus 2000 159

Sonix 49

Cinemaware

Rocket Ranger 39

Electronic Arts

Deluxe Photo Lab 99

Deluxe Vidco 1.2 89

Epyx Software

XJ-500 jJoystick 15

Gold Disk Software

Professional Page 259

Micro lllusions

Photon Paint 69

Micro Systems Int.

Raw Copy V1.3 44

Micro Systems Software

Excellence 189

New Tek Inc.

Digi-View 2.0 149

Digi-Paint 44

Su%)-Logic Corp.

Flight Simulator 1l 39

WordPerfect Corp.

WordPerfect 189
MACINTOSH

Olympia

NP-30 Mac 150cps 289

Seikosha

SP-1000AP Mac 239

Everex

EMAC 20 Deluxe 20MB 595

EMAC 60T 60MB Backup 895

PCPC

21MB SCSI Hard Drive 759

Cornerstone

SinglePage Display SE 899

DualPage Display SE 1699

Magnavox

9CMOB0 14" VGA Display 519

RasterOps

1948S Trinitron 3395

Sigma Designs

PageView SE 849

LaserView Ii 1899

New Image Technology

MacScan Pro Sheetfeed 1399

MacScan Pro Flatbed 1789

Practical Peripherals

Mac 2400 Stand Alone 239

Shiva

NetModem V2400 479

Amdek
Video 210 Amber 89
Video 410 TTL Monochrome 145

Color 732 VGA Color 399
Magnavox
7BM623 12" TTL Amber 79

A4

CM8762 14" Comp./RGB
9CMO053 14" HiRes EGA
9CM062 14" VGA Display
NEC

JC-1402 Multisync
Packard Bell

PB-1272 12" TTL Mono
PB-1472 14" TTL 132 Col.
PB-1422EG 14" HiRes EGA
Princeton Graphics
Max-12e 12" TTL Amber

ZENITH l
ZCM-1490 14" VGA |
619

Seiko Instruments
CM-1430 14" VGA

Taxan

770+ MultiVision Display

ATD-ZuckerBoard

Color Half Card
Monochrome Graphics Adpt
AST

Six Pak Plus Board

VGA Plus Adapter

Boca Research

TopHat 128K Expansion
BocaRam/AT 0-4MB Board
Boca MultiEGA

DCA

Irma 2 3278 Board

FastWrite
$369

l VIDEO 7

Your Source for Hardware, Software & Peripherals

$249

369
359

589

79
109
359

149

649
529

MULTIFUNCTION

79
79

149
389

129
149
189

749




For Quality Computer Products.

Everex

Magic 1/O AT Par/Ser $ 59
Ram 3000 Deluxe 0-3MB Bd. 89
Micro Enhancer EGA 169
5th Generation

Logical Connection 256K 479
Hercules

Graphics Card Plus 179
IDEAssociates

IDE-5251 Local Emulation 579
Intel

AboveBoard 2 Plus w/OK 319
AboveBoard PS/286 w/512K 419
Inboard 386/PC 80386 CPU
8087 IBM PC/XT CoP 99
80287-8 I1BM XT 8MHz CoP. 239
Orchid Technology

ProDesigner VGA 329
Paradise

AutoSwitch EGA 480 Adpt.
Video 7

Vega VGA Adapter 285

STORAGE DEVICES |

ATD-ZuckerBoard

Tandy 30MB HardCard 479
Everex

Floppy Stream 40 40MB Int. 359
Excer Stream 40T 40MB Int. 529
Miniscribe

8425 20MB 3%" 40Msec 259
3650 40MB 5%" 61Msec 349
Mountain Computer

TD-4340 40MB Int. Tape 319

Call

TD-4440 40MB Ext. Tape 459

Plus Development

20MB HardCard 549

Seagate

ST-225 20MB w/cont 269

ST-238 30MB w/cont 289

Sysgen

Bridge-File 5%" External 249

Smartlmage 60MB Internal 479

QIC-File 60MB External 599
COMPUTERS 7

AST

Premium 286 Model 80 1499

Compaq

Deskpro 286/386 Desktops Call

Portable 286/386 Call

NEC

Mulumate Laptops Call

PC-TOO

512K 8MHz 80286 Desktop 899

Sysgen

ProSystem 12MHz w/40MB 1999
Toshiba

T1000 8088 Laptop Call
T1200 Floppy/HrdD Lptp  Call
Zenith

80286/386 Desktops Call
SuperSport Laptops Call

This Month’s Featured Product:

EPSON FX-1050

132 Column, 264 CPS Printer 5444

COMMUNICATIONS
Anchor

6480 C64/128 1200 Baud 99
520 ST520/1040 1200 Baud 129
1200 Baud External 109
Atari

XMM301 XL/XE 300 Baud 44
S$X-212 ST Modem 89
Avatex

1200 HC External 99

Circle 61 on Reader Service Card

2400 Baud External $179
ATD-ZuckerBoard
2400 Baud External 129

Everex
Evercom 24 2400 Internal 149
Evercom 24E+ 2400 Bd. Ext. 199
Hayes
SmartModem 1200 Baud 289
SmartModem 2400 Baud 439

Intel

2400B Classic Internal 249
Murata

M1200 Facsimile 779
Practical Peripherals

1200 Baud Stand Alone 109
2400 Baud Stand Alone 189
Sharp

FO-220 Facsimile Machine 1099
Supra

2400AT 2400 Baud Atari 169
U.S. Robotics

1200 Baud Direct Ext. 109
2400 Baud Direct Ext. 199

PRINTERS

Brother

M-1709 240cps, 132 Col. 479
HR-20 20cps Daisywheel 369
HR-40 40cps Daisywheel 639

EPSON LQ-850
24-Wire, 80 Col.
$499

Epson
1.X-800 180cps, 80 Col 189
FX-850 264cps, 80 Col Call
LQ-500 180cps, 24-Wire Call
LQ-950 264cps, 24-Wire Call
LQ-1050 330cps, 132 Col.  Call

NEC
P2200 Pinwriter 24-Wire 349
P5200 Pinwriter 265cps 579

Okidata

ML-182+ 180cps, 80 Col.
ML-320 300cps, 80 Col.
ML-390 270cps, 24-Wire
Panasonic

KX-P1080i 144cps, 80 Col.
KX-P1091i 194cps, 80 Col.

KX-P1124 192cps, 24-Wire

Star Micronics

NX-1000 RainBow Color
NX-2400 24-Wire, 80 Col.
Toshiba

P321-SL 216cps, 24-Wire

SOFTWARE -

Ashton-Tate

dBase 1V

MultiMate Advantage 11
Borland

Paradox R-Database
Quattro

Central Point

PC Tools Deluxe
Computer Associates
AccPac Easy Accounting
DAC Software
DAC-EASY Accounting

o[

$249
359
519

169
189
349

239
369

499

499
289

449
159

49
79
59

5th Generation

FastBack Plus $ 99
IMSI

OptiMouse w/Dr. Halo Il 79
Logictech

C7 Mouse w/Software 79
ScanMan Scanner 219
Lotus Development

Lotus 1-2-3 299
MECA

Managing Your Money 119
Meridian Technology
CarbonCopy Plus 5.0 119
Microsoft

Serial or Buss Mouse 109
Peter Norton

Advanced Utilities 79
Peachtree

Complete Accounting 169
Quarterdeck

DESQView 2.02 79
Software Publishing

1st Choice 3.0 89
1st Publisher 2.0 79
Professional Write 2.0 179
The Complete PC

HandScan For PC 179

Complete Answer Machine 269
WordPerfect Corp.

WordPerfect 5.0 219
Xerox
Ventura Publishing 2.0 499

MSC
OMNIMOUSE
49

Your Source for Hardware, Sofiware & Peripherals

In U.S.A.

800-233-8950

In Canada call: 800-233-8949
All Other Areas call: 717-327-9575 Fax call: 717-327-1217
Educational, Governmental and Corporate Organizations
Call toll-free: 1-800-221-4283
CMO, 101 Reighard Ave., Dept. Al, Williamsport, PA 17701

Over 400,000 SATISFIED CUSTOMERS « MAJOR CREDIT CARDS ACCEPTED

POLICY: Add 3% (minimum $7.00) shipping and handl-

ing. Larger shipments may require additional charges. Per-

sonal and company checks require 3 weeks to clear For
faster delivery, use your credit card or send cashier’s check

MICROCOMPUTER
MARKETING COUNCK

or bank money order. Credit cards are not charged until we ship. Pennsylvania

and Maryland residents add appropriate sales tax. All prices are U.SA

rices and

are subject to change. All items are subject to availability. Defective sotiware will
be replaced with the same item only. Hardware will be replaced or repaired at our
discretion within the terms and limits of the manufacturer's warranty We cannot
guarantee compatibility. All sales are final and returned shipments are subject to
a restocking fee. We are not responsible for typographic or photographic errors

A102
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* MORE dBASE POWER!

- $189.95!

dBASE 111+ power, Report
Writer, and Compiler
all in one package! Now
you can buy a powerful
dBASE III+ work-alike
that includes more
features and power than
any other competitive |
product on the market, at a
fraction of the cost!
“dBMAN competes directly with dBASE 11+, it runs many operations

much more quickly and costs less than half the price.” Bruce Brown,
PC Magazine.

Unlimited Power. We extended the dBASE III+ language to
bring you to a new level of programming power and versatility.

Reports without programming! With our Report Writer you
can easily create invoices, sales statements, form letters,
employee lists, multi-lined and columnar reports, and more. All
without programming!

Speed unequalled in performance. dBMAN V’s Greased
Lightning! Compiler executes dBASE applications up to 16
times faster than dBASE 111+, and comes with an unlimited
distribution runtime license at no extra cost!

We are offering a 30 day money back guarantee if not fully
satisfied. (When purcimsed from a Versasoft authorized dealer.)

And, our multi-user version of dBMAN for Novell, IBM PC Net
retails for only $499.95!

Just compare our price with the competition:

. Program interpreter  Compiler Report Writer ~ TOTAL

| dBMANV  $18995  included included $18995 |
| FoxBASE $395.00 $495.00  $149.95°  $1039.95

| Chpper NA $695.00  $149.95° $844.95

| QuickSitver $199.00 $599.00  $149.95° $947.95

| dBASE lll+ $795.00 N/A $149.95° $944.75

| dBASE IV $1295 00 included included  $1295.00

Suggested retail price for comparable relational full-screen report writer.

dBMAN Highlights:
(J dBASE Il and dBASE Ill+ compatibility
320 and f

Multi-User Version:

- Locks records and files as a setto
prevent deadlock

J Password protection and data security at field J Supports transaction update and roll
level back (Novell TTS system) and more.
J BCD numbers ) Available for Novell Network, IBM

<} Single command menus: veftical, honzontal,
scrollable and pull down menu
J Program debugger/editor

Report Writer Highlights:

J User defined pop-up windows and more.

- 9group levels

J Conditionat printing of any items

J Compute running sums, counts, averages,
minimums and maximums

-1 Relate and report from up ta 9 database files
with lockup {one to one) and scan (one to
many) relations and more

PCNet. Xenix, UNIX and other major
operating systems.

Call today to order your
copy of dBMANV !

== Versasoft Corporation
§ 4340 Almaden Expwy, Suite 250
San Jose, CA 95118

pm— Phone: 408-723-9044

Telex: 650-263-5806

VERSASOFT Fax: 408-723-9046 |

ABASE: ll1e ard IV are (radernarhs of Athicn Tate FoxBASE 18 a trademark of Fox Software Clipperis a trademark of Nantucket. QuickSiver 1t
atrademark of WordTech Systems Novell Network, IRM PCNet. Xenia, UNIX are irademarks of Novell IBM. Microsoft . AT&T Bell
Laborawnesrespectively
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WHAT’S NEW

SOFTWARE »

Put Your Mac in the
Driver’s Seat

M acChuck 1.5 lets you
control an IBM PC or

compatible from a window on
the Macintosh. You can also
use the program as a file
transfer utility between the two
formats. A network commu-
nication feature, added to ver-
sion 1.5, enables you to oper-
ate a PC equipped with an
Apple LocalTalk card, to be
run by any Macintosh in a
network.

Other enhancements in
version 1.5 include improved
file transfer capabilities and
enhanced support for the
Mac II.

The program comes with
the software and cables needed
to connect a Mac Plus, SE,
orII'to a9- or 25-pin IBM PC
serial connector. An adapter
is also available for older Mac
systems.

Price: $99.95.

Contact: Vano Associates,
Inc., P.O. Box 12730, New
Brighton, MN 55112, (612)
788-9547.

Inquiry 1128.

Two with Remote
Access

f you need to access your

computer from remote loca-
tions, there is a variety of re-
mote-control programs on the
market. Two previously re-
leased programs have had re-
mote capabilities added to
them.

Triton Technologies’ Ses-
sion/XL is a remote-control
package for use with CO/Ses-
sion communications software.
Session/XL goes a step fur-
ther by including a scripting
and tasking communications
language. Using the language,
you can set up automatic cus-
tom communications sessions.
For instance, a host PC can
use Session/XL to automati-

CONNECTIVITY

cally poll remote PCs for
daily sales activity, transfer
the data to the host, and then
download new information.

You can also use the pack-
age to automatically patch soft-
ware, as well as upgrade and
install new versions of applica-
tions. Session/XL uses 16-bit
CRC (cyclic redundancy
check) error checking and
automatic compression for file
transfers. You can also use
the package to manually take
control of remote systems.

The program also has
error- and screen-checking ca-
pabilities. When Session/XL
encounters an error, it’s auto-
matically recorded and the
program continues with the
next activity. Screen check-
ing also lets you check a spe-
cific line or range of lines for
a character string.

Session/XL runs on your
host sytem. Each of the remote
PCs must have CO/Session.
Both programs run on the IBM
PC, XT, AT, PS/2s, and
compatibles with DOS 2.0 or
higher.

Price: Session/XL, $225;
CO/Session application li-
cense, $125; CO/Session
support license, $175.
Contact: Triton Technol-
ogies, Inc., 200 Middlesex Es-
sex Turnpike, Iselin, NJ
08830, (201) 855-9440.
Inquiry 1130.

he asynchronous com-

munications program Bit-
Com has been upgraded with
remote-access features, a
scroll buffer review, and
automatic data compression
with error correction.

The remote-access feature
lets you run a program on the
host from a remote PC. The
scroll buffer review lets ywu re-
view up to 500 lines of text
that have already scrolled by
on the screen. And the data-
compression feature speeds up
file transfers by 2 to 32
times, according to Bit
Software.

continued
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Architecture can make or break a computer system.

Don’t make your systems bear the
brunt of massive, monolithic monsters
like Unix or OS/2. Instead, build your
systems with QNX. The lean, efficient
OS that’s flexible enough to support
any application.

MULTIUSER, MULTITASKING,
NETWORKING,AND MORE... QNX
is both multiuser and multitasking.
0S/2 isn’t multiuser. Unix may be
muitiuser and multitasking, but it will
hog a huge chunk of your hard disk and
system memory. And neither Unix nor
0S/2 can do integrated networking.

QNX, on the other hand, hums along
using an efficient 150K of RAM, yet
provides a powerful multiuser, multi-
tasking, and integrated networking
environment.

TRUE DISTRIBUTED PROCESSING.
A QNX-based PC LAN lets any user
share any resource on the network —
programs, data, devices, even CPUs —
without going through the bottleneck
of a central file server. With QNX ycu
get mainframe power at micro prices.

ADDED VALUE FOR VARS. QNX is
flexible enough to run on any mix of

PCs, ATs, PS/2s, with or without dumb
terminals. Even diskless workstations
are supported. So whether you start
small or grow to mainframe proportions,
you can easily build and maintain
powerful, fault-tolerant systems with-
out spending a fortune on hardware.

REALTIME PERFORMANCE. Only
QNX combines the performance of a
dedicated realtime executive with the
convenience of a rich development
environment that includes a host of
utilities, C compiler, full-screen editor,
symbolic debugger, and muiltiple full-
screen windows.

DOS SUPPORT. For those who need
their daily dose of DOS, QNX allows
a DOS application to run as a single
task on each PC on the network.

FREE TECHNICAL SUPPORT. While
users of other operating systems have
to cough up hefty fees for support, QNX
developers enjoy free hotline support
and free BBS access. You'll get prompt
answers to your questions and you’ll
share ideas and insights with fellow
developers in the QNX community.

It's time to make the move to QNX.

THE ONLY MULTIUSER, MULTITASKING,
NETWORKING, REALTIME OPERATING
SYSTEM FOR THE IBM PC, AT, PS/2,
AND COMPATIBLES

Multiuser 10 (32) serial terminals per PC (AT)
Multitasking 64 (150) tasks per PC (AT)
Networking 2.5 Megabit token passing.

255 PC’s and/or AT's per
network. Thousands of users
per network.
Realtime 4,250 task switches/sec (AT).
Message Fast intertask communication
Passing across the network.
C Compiler Standard Kernighan and Ritchie.
Flexibility Single PC, networked PC's,
singie PC with terminals,
networked PC's with terminals.
No central servers. Full sharing
of disks, devices and CPU'’s.
PC-DOS PC-DOS runs as a QNX task.
Cost From US $450.

Runtime pricing avaitable.

For further information or a free demonstration
diskette, please telephone (613) 591-0931.

Quantum Software Systems Ltd. + Kanata South Business Park+175 Terrence Matthews Crescent« Kanata, Ontario, Canada+ K2M 1W8

QNX is a registered t-aJemark of Quantum Software Systems Ltd. The UNIX Operating System is a registered trademark of AT&T. IBM, PC, AT, XT and PS/2. PC-DOS and 0S/2 are of By
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Speclal Introductory Offer
FL e PCSS-8I

INTELLIGENT SERIAL BOARD

$695°°

—Our most powerful serial card to date.

—8 Co-processor driven channels per card.

—Dynamically Allocated Buffers.

—BIOS Enhancement Software included, supporting
up to 130 channels per computer.

—Baud rates to 57.6k on a half size card.

MODEL 9000 (EXE)PROM PROGRAMMER
—Fastest programmer on the
o market,

2 " —Quick & Intelligent programming
=7 . algorithms.

= - | —Programs all chips, to one mega-
bit, including single chip proces-
SOrs.

—Programs largest variety of chips including Prom

replacements, Eproms and EEProms.
DEVELOPMENT HARDWARE & SOFTWARE

‘ ; ®
T E K wc  P.O.Box 2310; Bay St. Louls, MS 39521.2310 U.S.A.

ORDER TOLL FREE 1-800-255-GTEK (4835) FAX: 1-601-487-0035
MS & Technical Support 1-601-487-8048

IF YOU DESIGN ADD-IN BOARDS FOR THE NEW
IBM PS/2 SYSTEM YOU NEED OUR

MICROCHANNEL

4860 ©
INTERFAGE GCRHIP

Just some of the Functions implemented:

Program. Option Select * 32 Bit Data Bus Contr.
Multi Device Arbitration * Channel Check Indicator
Memory and I/0O Transfer contr. * Wait State Log.
16 Programmable Address Levels.

It comes in a 68 pin PLCC and is fabricated in 1.5u
CMOS,only consumes 150mW. You can replace 10
to 20 TTL devices, a board real estate saving of
20 tc 65 sqecm. A reduction of board developement
time of some weeks is realistic. Only requires 2
additional 7415245 for 16 bit systems, or 4 for
32 bit systems. The chip costs US$ 15,-

quantities of 5000 and is available now.

EDC GmbH. Taunusstr.51

8 MUNICH 40 W. GERMANY

Tel.(89)3507076 IBM,PS/2 and Micro-

Fax.(89)3596180 channel are registered

ks SERSEE trademarks of IBM
Dealer inquiries invited
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WHAT’S NEW

SOFTWARE -+

To run BitCom Deluxe,
you need an IBM PC or com-
patible with 640K bytes of
RAM and DOS 3.0 or higher.
Price: $79.

Contact: Bit Software, Inc.,

830 Hillview Court, Suite 160,

Milpitas, CA 95035, (408)
263-2197.
Inquiry 1131.

A Software Meter
Reader for Your LAN

onnect Computer calls

Turnstyle the electronic
equivalent of a software li-
brary, enabling multiple users
to share a controlled number
of copies of a software pro-
gram on a local-area
network.

To use Turnstyle, you load
it on your network and enter
data about each copy of the
software that resides on the
network; Turnstyle controls
the number of copies in
circulation.

The program includes a
monitoring system that tells
you which users are on the
system and what software they
are using. You view or print
reports of listings about the
programs and their use. You
can also use Turnstyle to keep
track of the serial numbers of
your software, although it’s
not necessary to enter the
numbers into the database.

Turnstyle requires an IBM
PC or compatible running
Novell, Banyan, 3Com, or
IBM network operating sys-
tems. You also need at least
300K bytes of RAM on the
network file server. The
workstations need DOS 3.0 or
higher, a network interface
card, and at least 7K bytes of
RAM.

Price: $195.

Contact: Connect Computer
Co., 9855 West 78th St., Suite
270, Eden Prairie, MN
55344, (612) 944-0181.
Inquiry 1132.

CONNECTIVITY

LAN Utility for
Windows Users

I n an attempt to simplify
the use of Microsoft Win-
dows applications running in
a network, Automated Design
created Windows Work sta-
tion, a set of utilities that sup-
ports Novell’s NetWare.

The program consists of
the Windows Menu (which in-
cludes Secure Station, Screen
Saver, and Windows Intercom)
and the printing utility, Win-
dows Print.

Windows Menu is an appli-
cation organizer designed spe-
cifically for networks, ac-
cording to Automated Design.
It uses between 10K bytes
and 12K bytes of system mem-
ory and allows the LAN sys-
tem supervisor to build custom
menus with password protec-
tion and help messages.

Secure Station lets you
lock your workstation while
Windows applications func-
tion in the background. The
utility monitors security vio-
lations and reports them to the
user and the LAN system
supervisor.

Screen Saver kicks in auto-
matically if you leave your
workstation for a specified
period of time.

Windows Intercom sends
network messages to and from
Windows users. You can also
reply to messages without leav-
ing your current application.
It also supports messaging be-
tween users of different Net-
Ware file servers.

Future versions of this util-
ity package will support other
major LAN operating sys-
tems, the company reports.
Price: Windows Menu, $695;
Windows Print, $695; bundled
together for $1195.

Contact: Automated Design,
133 Johnson Ferry Rd., Suite
112, Marietta, GA 30068,
(404) 988-0969.

Inquiry 1129.

continued



1024X768 IBM COMPATIBLE VGA VIDEO CARD

S E C O N D

1024X768

Plus:VGA,EGA,CGA
“on Stan ‘

es! the Phenomenal VGAWONDER does it all at IBM Hardware level ®
compatibility with automatic monitor detect and no dip switches or
jumpers to set. AHOT CARD for the 286/386 POWER USER with AUTO
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with ‘
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means
that ALL software and operating systems designed for IBM systems will
run. 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI-
FREQUENCY MONITORS. Although these features are expected from TECHNOLOGIES INC.
ATI they are NOT AVAILABLE from other manufacturers. EGA on all
monitors including RGB & TTL means a perfect card for Technology youcan Ey-ﬁ

networks. MOUSE ON BOARD! ATI built the mouse right oBINCz,, st ol aricave, S loes .
@n to t.his one, why not? No extra c'tlargq! VGAWONDER 0\" ) 2 canaaie»m 3%2%3?3"‘:1‘3‘33‘?3 (gm
is available in both 512K and 256K Versions. Ask your = ) -

dealer for more information.

Circle 23 on Reader Service Card oy

AT1, VGA WONDER — AT Technologies Inc.; Multisync — NEC Home Etectronics inc.;

AUTOCAD — Autodesk Inc.; WINI 'S — Microsoft Inc; GEM — [ngitat Researchinc.;
VENTURA — Xerox Corp ; HERCULES — Hercules Computer Technology InC.;
IBM, VGA, EGA, CGA — International
Business Machines Corp




12 MFLOPS

40MIPS

VECTOR 32

® AT&T DSP Floating Point Processor running at
24MHz ® Plug-in card for IBM™pc, AT, XT or
PS2/30 ® 1024 point complex floating point FFT in
8.9ms @ Expansion facilities including IMByte
memory & 100 KHz/330 KHz 12 bit data acquisition
® 'C' & Fortran vector processing libraries @ Full
development environment

PP2000O

® Harris RTX 2000 Real-time RISC processor ® Plug-

in card for IBM™AT @ 100ns cycle time @
Combines multiple FORTH instructions into a single
cycle ® ‘'C' compiler ® Executes FORTH as its
assembler ® Upto 512 kBytes O or 1 waitstate static
RAM @ Expansion connector for high performance
data acquisition ® 16 TTL outputs & 8 TTL inputs
capable of 10 MBytes/sec.

The Vector 32 & the PP2000 form part of SMIS's
comprehensive control, digital & image processing
range. Data capture cards and memory expansion are
available. Soon to be released are DSP32C boards &
a graphics processor based on the TMS 34010 chip.

SMIS, 130 EIm Street, Cambridge MA 02139. Tel (617) 354-7541

SMIS Ltd, Alan Turing Rd, Surrey Research Park, Guildford, Surrey
GU2 SYF. UK. Tel: (44) 483 S06611. Fax: (44) 48363114,

AGENTS:
Communications Automation and Control, 1642 Union Blvd -
Suite 0, Allentown, PA 18103. Tel (215) 776 6669
Diantek. PO. Box 141, 6 8500, Torsby. Sweden. Tel: 0560-119-90.
Fax: 0560-136-65.
Electronic Tools. Am Waldfried hof 7, DA030 Rotingen 1,
W. Germany. Tel: (02102) 841013. Fax: (02102) 841000.

WHAT’S NEW

SOFTWARE

Fastback Plus
with New Features

F astback Plus 2.0 offers
improved restore and
backup functions and an im-
proved user interface.

The restore function now
has a feature that estimates the
number of files, amount of
volume, and time needed to
complete the restore, as well
as the names for the backup
sets that should be used. Dur-
ing restore, version 2.0 warns
you if there isn’t enough
space on the target drive.

Another new feature,

Smart Restore, prompts you
for the exact backup disks
needed and warns you if you
insert the wrong one.

Other improvements in-
clude the option of appending
incremental backups to an
existing backup set. The pro-
gram now warns you if
you’re using disks with data on
them. A verify function lets
you compare backup files with
those on the hard disk.

Fastback Plus 2.0 runs on
the IBM PC, XT, AT, PS/2s,
and compatibles with at least
320K bytes of RAM and DOS
2.1 or higher.

Price: $189.

Contact: Fifth Generation
Systems, Inc., 11200 Industri-
plex Blvd., Baton Rouge, LA
70809, (504) 291-7221.
Inquiry 1136.

Forget
Remembering
Your Backups

O ne of the many reasons
why so few people make

backups of their hard disk
data is simply the memory fac-
tor: It’s easy to forget to do
it. But SitBack, from SitBack
Technologies, will remember
for you.

SitBack is a memory-resi-
dent backup utility that re-
quires less than 15K bytes of

e OTHER

memory. Once you load it and
tell it which files to back up,
it constantly monitors your
hard disk for new or changed
files. Then, when you don’t
use the keyboard for a speci-
fied length of time, it goes to
work automatically, backing
up the files to any DOS device
you define, such as a floppy
disk drive, a removable hard
disk drive, a cartridge, a sec-
ond hard disk drive, or a net-
work device.

The program works with
any MS-DOS-based system
and is compatible with IBM
NetBIOS networks.

Price: $99.

Contact: SitBack Technol-
ogies, Inc., 7219 West 95th
St., Suite 301, Overland
Park, KS 66212, (913)
894-0808.

Inquiry 1137.

Copyright It

T o simplify the process of
obtaining copyrights for
your software creations, Syn-
thetic Intelligence has devel-
oped Copyright-It. The pro-
gram opens with a license
agreement, and Form TX
from the U.S. Copyright Of-
fice is available in the main
menu.

Copyright-It runs you
through the advantages and
disadvantages of copyright-
ing, takes you step by step
through the registration pro-
cess, and offers other forms
that you may need. When
you're filling in the fields of
the TX form, you have three
levels of help available in each
field.

The program runs on the
IBM PC, XT, AT, and compat-
ibles with 256K bytes of
RAM and DOS 2.11 or higher.
Price: $25.

Contact: Synthetic Intelli-
gence, Inc., 286 Fifth Ave.,
Suite 707, New York, NY
10001, (212) 967-2399.
Inquiry 1138.

continued
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Win the Ultimate

It’s easy. Just enter the CADAM
Corvette® Convertible Sweepstakes
by June 30, 1989, and picture your-
self in the Ultimate Heartbeat, from
Chevrolet® See your CADAM dealer
today for rules and entry forms. No
purchase necessary.*

Its just as easy to get your CAD/
CAM/CAE program moving quickly
with CADAM®’s software family. Soft-
ware General Motors relies on to design
world-class cars like their new Corvette.
Software built around the famous
CADAM user interface, which shares a
common data format. Software relied
on daily by more than 100,000 design

Circle 45 on Reader Service Card (DEALERS: 46)

professionals around the world. That’s
because CADAM for IBM® mainframe
computers, PRO CADAM" for Unix®
workstations and new MICRO CADAM

Plus™ for high performance PC’s are the
most powerful integrated CAD/CAM/CAE

SYStCmS eVer.

Everyone wins with CADAM. The
Ultimate CAD/CAM/CAE Production
Tool. Call toll-free for the name of your
nearest dealer. You could Win the
Ultimate Hearibeat.

*No purchase necwssary. Winner will be selected in 2 randem drawing.
Sweepstakes valid only within continental U.5.A. and Canxda. Open

to licensed drivers only. Void where protubited by Law. Entries must be
postmarked by Jure 30, 1989 and received by July 14, 1989 :0 be

eligible. Certain other restrictions a?ply; see complete rules printed on
official entry forms, available only from authorized CADAM dealers.

CADAM . ..
The Ultimate CAD/CAM/CAE Production Tool

V2.

w>
CADAM INC

A LOCKHEED COMPANY
Call toll free 1-860-255-5710

CADAM 15 2 registered trademark of CADAM INC. Chevrolet and Corvette
are registered trademaris of Chevrolet Division of General Motors
Corporation. [BM is u reg demark of 1 ional Business
Machines Corp. MICRG CADAM and PRO ¢ADAM are trademarks of
CADAM INC. Unix is 2 registered trademauk of AT&T. ©1989 CADAM INC
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WHAT’S NEW

Desktop Publishing
with an Apple

ersonal Newsletter, a

desktop publishing pro-
gram for the Apple II, has
been upgraded. Version 2.0 in-
cludes a headline editor that
produces 18- to 72-point head-
lines, double-strike and dou-
ble-density printing, and a
laser printer driver.

The program lets you lay
out pages, create graphics, and
integrate text. You can im-
port text from most word pro-
cessors, the company re-
ports. Clip art, nine text fonts,
and sample newsletters are
included.

The program runs on the
Apple Ile, Ilc, and I1IGS.
Price: $59.95.

Contact: Softsync, Inc., 162

SOFTWARE

Madison Ave., New York, NY
10016, (212) 685-2080.
Inquiry 1139.

Direct from
SomeWare

full-featured statistical

package called EcStatic
comes from a company
named SomeWare in Vermont.
The package has a transfor-
mation utility that lets you
create new variables using
programming statements along
with a screen-oriented data
editor.

The program also has util-
ities for managing data sets,
including a merge utility that
enables you to combine two
data sets even if they share
only some of the variables or
cases.

* OTHER

EcStatic runs on any IBM
PC, XT, AT, PS/2, or compat-
ible with DOS 2.0 or higher,
512K bytes of RAM, and a
floppy disk drive.

Price: $49.95.

Contact: SomeWare in Ver-
mont, Inc., P.O. Box 215,
Montpelier, VT 05602, (800)
451-4580; in Vermont, (802)
496-3173.

Inquiry 1118.

BrainMaker: A
Neural Net Simulator

w ith this neural network
simulation program,
you can design, build, train,
test, and run neural nets. The
program lets you decide how
you want your neural net as-
sembled and trained, and it
does the rest.

According to California
Scientific Software, Brain-
Maker runs at up to 500,000
neural connections per second
and supports five types of
linear and nonlinear neurons.
The program offers 1/0 facil-
ities for visual or symbolic
data manipulations.

Sample neural nets are in-
cluded on optical character
recognition, speech synthe-
sis, image recognition, and
image enhancement.

To run the program, you’ll
need an IBM PC, XT, AT,
PS/2, or compatible, 256K
bytes of RAM, DOS 3.0 or
higher, and a monochrome or
color display.

Price: $99.95.

Contact: California Scien-
tific Software, 160 East Mon-
tecito, Suite E, Sierra Madre,
CA 90124, (818) 355-1094.
Inquiry 1120.

Today’s office environment
requires a flexible solution for the

CarrierNet
Makes Peripheral Sharing
And Office Networking Fast, Affordable,

Office Network can be installed,
expanded or moved in minutes.

And “Cableless”

The Carrier Office Network features
CarrierNET, a cableless data transfer system.
CarrierNET connects quickly to the serial
port of your PC and plugs into the existing
electrical wall outlets of your building,
turning your office’s electrical system into a
data transfer network. It does all this without
costly, unsightly cables. And, The Carrier

costly problem of equipment and
effort duplication.

Carrier Current Technologies, Inc.
has the solution, with a line of cableless
products— The Carrier Office Network.
Our expandable, cableless network can be
used for peripheral sharing, file transfers,
network updates, modem sharing and
electronic mail service.

Give us a call. And find out just how
economical and efficient a Carrier Office
Cableless Network can be.

by Carrier Current Techno_logies, Inc.
4905 Pine Cone Drive
Durham, North Carolina 27707

919/490-4970

Dealer Inquiries Welcome.
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earmentcomemnr & NIEG
GCOMPARE
THE POWERMATE SX OFFERS MORE YET COSTS LESS

80386SX 32 BIT PROCESSOR « OUTSTANDING PERFORMANCE
NEC QUALITY & DEPENDABILITY « ATTRACTIVE PRICING
EXCELLENT FEATURES NOT AVAILABLE ELSEWHERE
In addition, the PowerMate SX uses 5%" and 3'%2" drives and is
compatible with existing hardware and software so you will no:
have to worry about obsoleting your current equipment. Anc
remember, NEC is a multi-billion dollar company, so service
and support will be readily available today and in the future.

Modet H801-18
(MZ 42MB Hard Disk

LEASING AVAILABLE
ALL SYSTEMS TESTED BEFORE DELIVERY

POWERMATE SX

Authorized NEC Computer and Printer Dealer

MANCHESTER EQUIPMENT CO., ING.

“The Computer Supply and Equipment Experts”
50 MARCUS BOULEVARD ® HAUPPAUGE, NEW YORK 11788
(516) 435-1199 B (516) 434-8700

New York City @ Ft. Lauderdale Tampa - Boston
(212) 629-6969 (305) 491-7660 (813) 962-8088 (617) 739-1555
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REGIONAL

WHAT’S NEW

How to Produce
High-Performance
Documentation

trategies for Developing

High-Performance Docu-
mentation is a seminar de-
signed to help you create user
documentation for software,
hardware, and internal sys-
tems. Topics to be covered
include project analysis, infor-
mation analysis and manage-
ment, effective use of team
writing, on-line consider-
ations, and reference-based
training systems.

The seminar, which is
sponsored by Information
Mapping, uses analytical
methodology based on human
factors research and cogni-
tive sciences. The seminar will
be held in Boston from

NORTHEAST

March 8 through March 10. At
press time, the exact location
of the seminar was still
undetermined.

Price: $895; groups of two or
more, $795 per person.
Contact: Information Map-
ping, Inc., 275 Wyman St.,
Waltham, MA 02154, (617)
890-7003.

Inquiry 1097.

The Long Island
Computer
Association

stablished in 1976, the

Long Island Computer
Association is open to all am-
ateur and professional compu-
terists. Special-interest
groups include Macintosh,
IBM and compatibles, Com-
modore, Unix-C, education,

accounting, lawyers, Apple,
MIDI/music, and more.

The group has about 1500
members and a 9600-bit-per-
second bulletin board sys-
tem running 24 hours a day.
The number for the BBS is
(516) 561-6590. Last Novem-
ber, the group sponsored a
connectivity seminar at the
New York Institute of Tech-
nology, and in January, the
group sponsored a dBASE
III seminar.

The group generally meets
at NYIT, Old Westbury Cam-
pus, on the third Friday of
the month at 8 p.m. in Building
500, Room 508. Meetings in
the recent past have featured
representatives from Lotus,
Ashton-Tate, and Brookhaven
National Labs. The associa-
tion publishes a monthly news-
letter, The Stack, which is
distributed free to members.

Annual dues are $12.
Contact: Long Island Com-
puter Association, Inc., P.O.
Box 71, Hicksville, NY
11802, or call Al Levy at
(516) 293-8368.

Inquiry 1096.

The Third Annual
Users Group Summit
Meeting

he Association of PC

User Groups’ third annual
users group summit meeting
proved that coordinating an as-
sociation of about 80 users
groups, representing about
100,000 computerists, can be
like a meeting of the United
Nations General Assembly: a
collection of representatives
with diverse opinions on just

continued

(D)

LASERJET IID

THE NEW
STANDARD

* DUPLEX PRINTING
* ENVELOPE TRAY

* DUAL BINS

* 300 DPI GRAPHICS
* 74 PM DUPLEX

* 8 PM SIMPLEX

Ky

HEWLETT
PACKARD

GET JETS!!

HP PRINTERS AT GREAT PRICES

DESKJET @

LASER QUALITY
OUTPUT

* MULTIPLE FONTS
¢ HIGH RESOLUTION
GRAPHICS

SCANJET

* 240 CPS DRAFT
* 120 CPS LETTER

1-800-221-1127

VA | /VETNCIDD

COMPUTER CORPORATION

203-932-6383 212-662-0600
215-639-4898 201-376-4242
301-273-5950 617-965-7590

@ SALES-SUPPORT
SERVICE-LEASING
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* MULTIMATE +
Professional
Word Pri
Softwares Version 3.31

WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM ANYWHERE !
A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE !!!

* *
*|TT ra-xp- 80286 POWER *

In a XT Compa
COMPARE: THIS IS THE BEST COMPUTER VALUE IN THE USA!!

Base System Includes:  BRAND NEW

80286 Processor — FAST!!

® 512K Instaled @ Expandabie 10 640K on the Motherboard
® 80287 Socket @ 5 — XT Siots ® Paraliel Senal Prts @ Floppy Contraller
® Deluxe Keyboard @ 155 Watt Fower Supply ® Small Footpunt
® Warmanty by Serwnom - 20 Days 1o the End User
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QUANTITY PRICING AVAILABLE!!

THOMSON— 4375 MULTISCANNING MONITOR
14 ULTRASCAN COLOR MONITOR DISPLAYS UP TO 256 COLORS

# 31 mm dot prich ¢ BOOK X 560V resolution. compatibie with CGA, EGA. PGC, MOA A
\’\;96 $4 4 9

© Automatically adjusts 10 changes i modes o adapters by Switching o any horizontal trenuency
Quantity Drscounts Available!

® Televideo 950 and ADDS Viewpoatt Compaiity
-wom-rm-mmm-m

L3 $wwe| Base — 30 Day Warranty

between 15 and 35 KHz ¢ scang vertical trom 45 1o 75 Hz @ 3 videw inpul
connectors; supports RGBL, RrGgBY, RGB Ansiog, monochrome TTL and video composite
© Super high-contrast non-glare screen ® Froat mounted controls @ Includes ti-swivel stund
© Tolk-free 800" techmcal support & 1 year warranty ® Refurtvaved - Brand New Condition

* MULTI SCAN MONITOR CARDS STARTING AT *169

IBM-256 KK-MEMORY CARD

Fully Populated with 256K
Only Works at 4.77MHz Speed

Cost $69 — Quantity 1
$65 — Quanti

¢ MICOM + 2400 Baud + Internal Modem +
+ With« ERROR FREE « MNP « Class 4+
Compatible with CEITT - V 22 bis/V 22
and Bedl 212A/103 Standards Fully Hayes Compatible
COM 12,3 or 4 Addressable

cost s

ONLY
BELOW DEALER COST!!!

LIST
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IBM 5182
*COLOR PRINTERX

g <449 -

— THIS IBM IS THE
VALUE IN THE

% % BRAND NEW ¢ HEAVY DUTY % *
® WIDE CARRIAGE (132 Column)
« 2000 CPS Dratt. 110 CPS Correspondence. 35CPS NLQ
® Pnnis Black, 4 Colors. and 8 Colors e BiDirectionat Dot Matrix
* 9 Wire-Paralic! Interface  Tractor Included

FRONT - BOTTOM REAR PAPER FEED
SOuND COVER BUILT IN Up to 4-Part Form 8 9 Dratt Mode
Text Mote 36 - 18 NLO 24 14 Graptws

PAPER RACK AVAILABLE-Sracks Printea Paper - ONLLY $12.95
ibbons - AVAILABLE
P Aty Rt o - s 30 DAY WARRANTY

% DIABLO DS8OIF «

Letter Quality- 80 ops * BRAND NEW *
With Dual Bin Cuttgheet Foeder ' Soro-SCLDBELOW cost

Wide Carriage — Requires Cable
30 Day Warranty (Y:ng’:" s 79

QEMTRONICS HPC-136B

9C  (Centronics Now Owned By GENICOM)

0 CPS — 34 NLQ - WIDE CARRIAGE

IMND !'
* Full 1 Year Parts.and Labor Warranty
® With Push Tracter

SenallParaIleI Parallel

DRAF -9
® HLQ - 23 - 18 Dat Matnx
® 3K - Pnat Buler - Cartidge Fibboo

QUANTITY PRICING IS AVAILABLE

* Paallel Interface o
« 512K « Emulations for IBM. Epson. Diabio o
90 Day Warranly to the End User

LIST
#3749
ONLY

ONLY

$299

WON'T LAST LONG!!

A - 93 Branp NEw!
LIMITED QUANTITIES - LIST - $800

# 160-CPS # 40 NLQ » With Tractor «
# Parallel Interface « Wide Carriage «
* IBM Version

¥ HEWLETT PACKARD

Laseslet Il - Lowest Price Possible  CALL

NE

Lé-iea P2200/5200 5300

OKIDATA Printerg

TOSHIBA

P-321SL ‘459
was 3559 NOW 499

CALL

CALL

FEBRUARY 1989 * BY TE 96NE-3



REGIONAL

WHAT’S NEW

about every topic on the meet-
ing’s agenda. And no matter
how small the group, it wanted
to be heard.

During the meeting, held
in Las Vegas during Fall
COMDEX 1988, users group
officers and representatives de-
bated everything from
whether the APCUG’s name
should be changed to how a
worldwide bulletin board sys-
tem (BBS), announced dur-
ing the meeting, will be run.
But one of the main topics of
discussion centered on mem-
bership and voting rights.

Several users group mem-
bers questioned the APCUG’s
minimum membership re-
quirement for groups to gain
APCUG voting rights. Ac-
cording to Jerry Schneider,
who serves as executive di-
rector of the APCUG, the re-
quirement is necessary to

NORTHEAST

prevent users groups that aren’t
legitimate from taking ad-
vantage of the APCUG. But
several people pointed out

that of the approximately 6000
users groups in the country,
4000 have less than 50 regis-
tered members.

The smaller groups were
concerned that although they
could join the APCUG and
take advantage of its benefits,
they could not vote. Others
were concerned that if the
smaller groups were given
the vote, they could gain too
much influence.

The APCUG also dis-
cussed membership require-
ments. According to Mr.
Schneider, users groups that
want to join the APCUG
should hold regular meetings
and have a hard-copy or elec-
tronic newsletter or a BBS.
Since the APCUG is not a

users group—it’s more similar
to a trade association—it’s
important that users groups
that join the APCUG make
sure their members receive in-
formation in a timely man-
ner. “If groups don’t have the
mechanism to get informa-
tion, they won’t be providing
the service,” Mr. Schneider
said.

Without a BBS or newslet-
ter, information about the
APCUG?’s activities would
likely reach the contact person
in the group and stop there.
“Groups that [the APCUG]
wants to exclude are groups
that aren’t really serving
users,” said Jonathan Roten-
berg, president of the Boston
Computer Society.

The APCUG is an associa-
tion for users groups that want
to improve communication
among themselves and major

computer product vendors.

Its membership includes inter-
national groups and groups
from every region of the U.S.
Contact: The APCUG, 9523
Burdett Rd., Burke, VA 22015,
(703) 425-9896.

Inquiry 1087.

Send Us Your
Local News

YTE is expanding its
coverage of local events in
the Northeast region. If you
would like your event, confer-
ence, seminar, or users
group covered, please send in-
formation to: Regional Edi-
tor, BYTE, One Phoenix Mill
Lane, Peterborough, NH
03458. Please take into ac-
count a three-month lead
time for your event.

Important TIPS* for BYTE Subscribers:
Receive Product Information 10 Days Earlier!

785432189

&

~ John Sample

All you need is a touch-tone telephone and your subscriber I.D. number.
See instructions facing the Reader Service Index in the back

*BYTE's Telephone Inquiry Processing Service

of this issue for outrageous time-saving opportunities!
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pn “Built solidly . . . performs well . .. don’t pass it

over when you shop.”’ —PC Magazine
“Ahead of the Pack: The Hottest 386s”

“The Hertz 386/25 is a rugged desktop
WORLD computer ... extra thought went into the
design . .. it passed our software and hardware
test suites with flying colors ... good value . ..
excellent performance ... well-trained support
staff.’ —Infoworld
“Infoworld Looks at the Eight Fastest 386 Machines”

T hese emphatic votes of confidence loudly echo what our
customers have been saying all along. More and more
Fortune 500 power users are discovering that Hertz Computer
Corporation offers them choices they never had before.
Choices that provide reliable, productive, cost-efficient
computing systems customized to accommodate their specific
needs.

How can we do this? By maximizing our OEM relationships
with computer industry leaders, including Intel® and
Microsoft®, to ensure that only the highest quality components
are used in our machines. By having our microcomputers

assembled and quality-tested by system specialists in our U.S.
headquarters. And by integrating power, compatibility,
knowledge and service to launch our customers into any
application. From Office Automation... to Database
Management, Computer Graphics, Networking and more.

Hertz Computer Corporation offers a full line of micro-
computers for every need, including the Hertz 386/25. It’s our
incredibly fast and powerful new workstation based on the
genuine Intel 25 MHz 80386 microprocessor with a solid
8-laver System Board. All backed by optional Intel worldwide,
on-site service.

VARs view us as a technology partner — Hertz will work
with you to enhance your business opportunities, providing
the same level of non-stop dependability that our client
companies from Main Street to Wall Street have come to trust.

Start building a better foundation for your company’s future.
We have 386 solutions from $1,195.

Contact Hertz Computer Corporation today by calling
(212) 684-4141.

325 Fifth Avenue ® New York, New York 10016.¢ (212) 684-4141
1988 Hertz Computer Corporation




REGIONAL
WHAT’S NEW

Two PCs
from Vendex

v endex Technologies, the
company that brought you
the original HeadStart
Turbo-888-XT, has released
two computers: the Head-
Start II Plus, which offers
100 percent VGA, IBM PC
XT, and PS/2 Model 30 soft-
ware compatibility; and the
HeadStart I11, bundled with
several software packages.

The HeadStart II Plus runs
at 9.54 MHz (switchable to
4.77 MHz) and comes stan-
dard with 640K bytes of RAM
and a six-in-one VGA graph-
ics adapter. It is powered by an
8088-1 microprocessor and
comes with the Friend-Link
Telecom System, which fea-
tures a built-in handset for
voice and data transmission
and a 2400-bps modem,

The HeadStart I11 is based
on the 80286 microprocessor
chip running at 8 or 12 MHz
with one wait state and 1 mega-
byte of standard RAM, ex-
pandable to 3 megabytes. The
standard system includes a
32-megabyte hard disk drive
with a 28-millisecond access
time and 1-to-1 interleave.
Bundled software includes
Ashton-Tate’s Framework I1,
the HeadStart Advanced En-
vironment, 3D Perspective,
Executive System’s XTree,
Splash!, Publish It, and Micro-
soft’s MS-DOS 3.3 and
GWBASIC. The system in-
cludes three full-length slots
and a VGA, EGA, MCGA,
CGA, MDA, and Hercules
graphics card.

Price: HeadStart II Plus,
$2295; HeadStart I1I, $2995.
Contact: Vendex Technol-
ogies, Inc., 40 Cutter Mill
Rd., Suite 438, Great Neck,
NY 11021, (516) 482-4255.
Inquiry 1082,

NORTHEAST

The HeadStart Il Plus ships with a 40-megabyte hard disk drive.

Norton Utilities’
Disk Doctor

he advanced edition of

Norton Utilities 4.5, the
latest version of the popular
data-recovery package, con-
tains a utility that automati-
cally diagnoses and corrects
problems with your hard and
floppy disks. Available with
the advanced edition only,
the utility, called the Disk
Doctor, lets you repair disks
whether you’re technically
adept or not.

Both the advanced and
standard editions of the up-
grade include the Norton
Control Center, with which
You can control system set-
tings, including keyboard rate,
video mode, screen and pal-
ette colors, serial ports, stop
watches, and time and date.
You can store the settings in
a file and reuse it as a re-
placement to DOS’s Mode
command.

Both editions also include
a Batch Enhancer for creating
interactive batch files with
zooming dialog boxes. Other

9%NE-6 BYTE * FEBRUARY 1989

improvements include Data
Protect, which saves informa-
tion to help Quick Unerase
and Unremove Directory re-
cover heavily fragmented
files and directories automati-
cally; speed-key searching,
rename directory, and
EGA/VGA graphics support
for 43- and 50-line modes of
the Norton Change Direc-
tory: ability in the advanced
edition’s Format Recover to
save an accidentally refor-
matted hard disk; and Safe
Format, which you can use to
reformat a floppy disk in as
little as 3 seconds without per-
manently losing data previ-
ously on the disk.

Norton Utilities 4.5 works
with the IBM PC, XT, AT,
PS/2s, and compatibles with
DOS 2.0 or higher and at least
192K bytes of RAM.

Price: Standard edition,
$100; advanced edition, $150.
Contact: Peter Norton Com-
puting, 100 Wilshire Blvd.,
Ninth Floor, Santa Monica,
CA 90401, (213) 319-2000.
Inquiry 1079.

Convert Apple-
Works Files
to PC Formats

ross-Works, a utility for
AppleWorks, the most

popular integrated software
package for the Apple II,
transfers and converts files
into DOS-compatible files with
all formatting information
intact, SoftSpoken reports.

The program lets you con-
vert AppleWorks word proces-
sor files into WordPerfect
format, while retaining such
formats as underlining, bold-
face, centering, and margins.
Spreadsheets are converted to
Lotus 1-2-3 files that have not
only the correct data, but
also intact spreadsheet formu-
las and cell formats. Simi-
larly, you can convert
AppleWorks database files to
dBASE III-compatible files,
complete with original field
names. You can also use the
program to transfer ASCII
text files.

The package comes with
an 8-foot cable that plugs into
the Apple’s or the IBM or
compatible’s serial ports. On
one end, the cable has three
connectors that fit the Apple
Ile, Ilc, and IIGS models.
On the other end, a 9- or 25-
pin connector fits your IBM
PC, XT, AT, or compatible’s
serial port. SoftSpoken re-
ports that if the computers are
more than 8 feet from each
other, you can transfer files by
using a 1200-bps modem.

Cross-Works can transfer
and convert on the fly a
30,000-byte AppleWorks
spreadsheet file into a Lotus
1-2-3 WK1 file in about 20
seconds, according to the
company.
Price: $79.95.
Contact: SoftSpoken, P.O.
Box 97623, Raleigh, NC
27624, (919) 878-7725.
Inquiry 1074.



INDEPENDENT STORE IN NYC DEDICATED

TO IBM® PC SOFTWARE AND PERIPHERALS ONLY

if We Don’t Have M, It's Probably Not Worth Having.

STORE HOURS:; 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI.
SATURDAYS: 10:00 AM.-4:00 P.M.
Terms, Conditions and Prices May Differ In Our Store.
CORPORATE ACCOUNTS WELCOMED.

PC LINK CORP. 29 WEST 38TH STREET. 2ND FL., NEW YORK, NY 10018

cauL TOLL FREE 1-800-221 -0343 jsismains
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THIS MONTH’S SPECIALS—FEBRUARY 1stthrough 28th

LOTUS BORLAND.
FREELANCEPIUS .................... 335.00 TURBO C 20
BUSINESS SOFTWARE
ASHTON-TATE
dBASE IV ... .. .. .. .. e e .. CALL
MULTIMATE ADVANTAGE ] CALL
BORLAN
EUREK 99,
ANSA PARADOX v 2.0 459.00
PROLOG 1 69.00
SIDEKICK PLUS 149.00
TURBO BASIC 69.00
TURBO C 2.0 O O - - X ¢ 1]
TURBO PASCAL'5.0 ... .. ... .. .. .. 105.00
QUATTRO ... 159.00
CHIPSOFI’ TURBO TAX | Pevsonal) 55.00
CHIPSOFT TURBO TAX oniessuonal) CALL
CLARION SOFT. CLARION Personal ... 129.00
CLARION SOFT. CLARION Professional 595.00
CLEAR SOFT. CLEAR (CHART dBASE CODE) CALL
CONCENTRIC DATA
R & R REPORT WRITER FOR DBASE Ili+ 139.00
CROSSTALK COMMUNK:ATIONS
CROSSTALK MK.4 .. 109.00
CROSSTALK XVi 3 6 85,
REMOTE 2 109.00
FOX SOFTWARE
FOXBASE PLUS V21 ... ... .. .. .. 239
FOX BASE+ MULTIUSER !
GREAT PLAINS. ACCOUNTING PACKAGES CALL
JAVELIN SOFT. JAVELIN 69.00
KORTEK.FREEWAY ADVANCED . 79.00
LIFETREE SOFT. VOLKSWRITER 3 129.00
LOTUS DEV. CORP.
LOTUS 1-2-3(SOLD IN OUR STORE) 329.00
SYMPHONY {SOLD IN OUR STORE) 479.00
AGENDA (SOLD INOUR STORE) ... ... 5.
MECA. MANAGING YOUR MONEY 4.0 139.00
MERIDIAN. CARBON COPY PLUS ... ... 139.00
MICRO PRO
WORDSTAR 2000+ REL.3 ... 249.00
WORDSTAR PROFESSIONALRELS ™ ... 24900
MICROSOFT
CHART V 3.0 v e 295.00
C COMPILER c e e e e e 309.00
FORTRAN COMPILER ... .. . ... .. 309.00
MACRO ASSEMBLER e e e aee we 119,00
EXCE 0 00 &n 0o oo & on oo 299.00
ROJECT ... ... 349.00
QUICK BASIC 69.00
QUICKC ... .. 69.00
INDOWS 69.00
WINDOWS 386 145.00
WORD VERSION 4. 209.00
WORKS . 109.00
MONOGRAM. DOLLARS & SENSE 109.00
NANTUCKET.CLIPPER 479.00
OWL INT. GUIDE 2.0 159.00
QUARTERDECK DESQVIEW 23 ... .. 89,00
SBT. AC TING SOF TWARE (Sold in Slcre) CALL
SSC. SOFTWARE BRIDGE ... 129.00
STSC
APL'PLUS V70 .. ... ... ... wo .. ... 649.00
STATGRAPHICS . . ... 649.00
SOFTWARE GROUP, ENABLE vao~ 399.00
SOFTWARE PUBLISHING
HARVARD TOTAL PROJECT MANAGERIII 349.00
FIRST CHOICE e e 99.00
PROFESSIONAL FILE/PLAN ea. ... ... 159.00
PROFESSIONALWRITE ... ... ... ... ... 139.00
SYMANTEC.Q8A 30 ... ... ... .. ... ... 259.00
WALLSOFT
THE Ul PROGRAMMER ... ... ... ... ... 199.00
THE DOCUMENTOR ... ... ... .. .. ... 199.00
WORDPERFECT CORP
WORDPERFECT VS0 .. ... ... ... ... 259.00
WORDTECHSYSTEMS
[0)(=10 S5 e O D 95.00
QUICK SILVER DIAMOND . 369.00
XYQUEST.XY WRITE Il+ .. 399.00
GRAPHIC & DESK TOP PUBLISHING
ALDUS. PAGE MAKER (Sold in Store only). CALL
ASHTON TATE
CHART/DIAGRAM/SIGN MASTER ... ... CALL

PETER NORTON.
.......................... 99.00 ADVANCED UTILITIE 4.5

BRIGHTBILL—ROBERTS
SHOW P NER

SHOW PARTNER FIX ..o
DIGITAL. GEM DRAW PLUS

G
HARVARD PRESENTATION GRAPHICS

295.00
XEROX. VENTURA VERSION 2.0 .. CALL
XEROX. VENTURA onfessmnal Extension  CALL
Z SOFT. PC PAINTBRUSH 99.00
Z SOFT. PUBLISHER PAINTBRUSH ...... 179.00
UTILITIES
CORE INT. CORE FAST ... vee e . 119.00
EXECUSYSTEMS.XTREE PRO ... ... ... 79.00
FIFTH GENERATION. FAST BACK+ ... ... 129.00
FUNK SOFT. SIDEWAYS3.2 ... ... ... ... 59.00
MICROLYTICS. GOFER e e e e e 49.00
NORTON. UTILITIES V 4.5 v e 59.00
NORTON.UTILITIES ADVANCED 4 5 ... 89.00
SOFT CRAFT. LASER FON . ... 149.00
TRAVELING SOFT. LAP-| LIN .. 89.00
GRAPHICTABLETS,KE YBOARDS,MICE
DATA DESK. TURBOKEYBOARD' ... ... 139.00
LOGITECH.HIREZ MOUSE gBus Version)  85.00
LOGITECH.C7 PUBLISHERS MOUSE _ ... 109.00
MICROSOFT. SERIAL OR BUS MOUSE 105.00

PRINTERS

BROTHER. M-1709 240 CPS PAR/SER ..
HEWLETT-PACKARD. LASERJET ID (New) CALL
HEWLETT-PACKARD. DESKJET ... CAL|

HEWLETT-PACKARD. PAINTJET ... ... ... CALL
OUTPUT TECH. OT-850XL 850 CPS CALL
TOSHIBA.P351SX ... ... .. 1085.00
TOSHIBA.P321SL .. . 499.00
HP LASER ACCESSORIES
BITSTREAM. FONTWARE (SOFT FONTS) 179.00
HEWLETT-PACKARD
FONT CARTRIDGES
AC.D.EGH, ... 129,00
FLJK,LM. PQTUVWXY)ea .. 219.00
OFT FONTS ea e ... 169.00
MEMORY FOR LASERJET If ONLY'
1MB/2MB/4AMB MEMORY BOARDS sgéAlt_xL)

1Q ENGINEERING. SUPER CARTRIDGE®
P font

*E 23 W (Total of 55 Fon?
IMAGEN. PC Publ|shev Kit adds DDL, HP-GL
PostScriptto HP Laser&et ;)nnters Emulates

15 HP Cartridges, HP 7470/7475 pen plotters.
Diablo 630, Epson MX-80/F X-80, & more.
Comes with 30 $1 to 254 point) Fonts, 2Mb Ram
PC Publisher Kit for HP Laserjet i ... 159500
MONITORS

AMDEK. 1280 MONITOR . 739.00
AMDEK. 410A MONITOR ...

Elite Business. Desngn VIEWI19 gzaoxwu) '1595.00
PGS.MAX-12 (MONO MONITOR) ... ... 189.00
PGS.ULTRASYNCH EGA MONI OR . 589.00
NEC. MULTISYNC Il EGA ... 689.00
SONY. CPD-1302/CPD-1303 MULTISCAN EGA CALL
WYSE. 700 1280X800 HI RES. MONITOR 789.00
MODEMS

EVEREX.EVERCOM 1200 (Internal} ... ... 109.00
EVEREX.EVERCOM 2400 (Internal 199.00
HAYES. SMARTMODEM 2400 ... ... ... 499.00
HAYES.SMARTMODEM 1200 ... ... ... 299.00
HAYES. 12008+SMARTCOM Il ... ... ... 299.00
HAYES,24008+SMARTCOMII ... ... ... 493.00
MIGENT. 1200 POCKET MODEM = 139.00
MIDI PRODUCTS
MUSIC QUEST
MIDI Co-Processor Card 09.00
Starter System+ ... .
Starter System ...
TWELVE TONE SYSTEMS
CakeWaIk 2.0 Sequencer 89.00
DISKDRIVES
MINISCRIBE. 3085 70Mb hard disk for AT  859.00
MINISCRIBE. 3053 40Mb hard disk for AT  569.00
PLUS DEV. Passport 20 or 40MB ... CALL
SEAGATE. ST-225 20MB With controller 289.00

ORDERS & INQUI
HAUPPAUGE.
.......... 89.00 386 XT MOTHERBOARD ..... 1395.00
SEAGATE. ST-251-1 40MB FOR AT 549.00

SYSGEN.QIC FILE 60 EXT BACKUP
SYSGEN.BRIDGE FILE
SYSGEN.BRIDGE TAPE
TOSHIBA. 3 1/2" & 5 1/4' Drives
EXPANSION BOARDS

64K 150NS RAM CHIPS
256K 150NS RAM CHIPS o o0
HERCULES. MONO GRAPHICS PLUS 199.00

INTEL. ABOVE BOARD PSI286 512K ... 459.00
VIDEO 7.VEGA DELUXE .. .. 199.00
VIDEO 7.VEGAVGA ... .. 285.00
VIDEO 7. FAST WRITE VGA 8 or 16 Bit 499.00
VIDEO 7.V-RAMVGA 8 or 16 Bit ... ... 599.00
NETWORKING

INVISIBLE.NETWORK 200 ... ... ... ... 299.00
SERVERTECHNOLOGY

EASYLAN STARTERKIT FOR 2 PC'S 179.00
EASYLAN EXPANSIONKIT FOR 1 PC'S ... 99.00
SCANNERS & FACSIMILE

BROTHER, PERSONAL FAX 100 975.00
DEST. PC SCAN 2020 .. CALL
COMPUTERS

PC LINK

386A MODULE 1. 16MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE 2195.00
386A MODULE 11. 16MHZ, 1MB 32 BIT RAM,

ONE 1.2MB DRIVE, 40MB HARD DISK ~ 2695.00
386A is a XT type chassis, can accommodate AT
size adapters

3868 MODULE1. 16MHZ, 1MB 32 BIT RAM,

ONE 1.2MB DRIVE .. i

3868 MODULE 11. 16MHZ, 1MB 32 BIT RAM,

ONE 1.2MB DRIVE, 40MB HARD DISK 2495.00
386-20 MODULE 1. 20MHZ, 1MB 32 BIT RAM,

ONE 1.2MB DRIVE 2495.00
386-20 MODULE 11. 20MHZ, 1MB 32 BIT RAM,
ONE 1.2MB DRIVE, 40MB HARD DISK  2995.00

SPECIAL

When you buy any PC LINK 386 Module H,
you can buy Hewlet-Packard Lasedef Series Il
with toner for only 1629.00

3868 & 386-20 are a AT tyfe chassis.

STANDARD FEATURES FOR PC LINK 386.
CHASSIS CAN ACCOMMODATE UPTO FIVE

1/2 HEIGHT DEVISES (3 are accessible),
HARD/FLOPPY CONTROLLER WITH CABLES,
101 ENHANCED KEYBOARD, SERIAL/PARALLEL
PORTS, BATTERY BACK REAL TIME CLOCK,
ONE YEAR WARRANTY.

TOSHIBA
T1000 512KB ONE 3 1/2° DRIVE 4.77MHz _ CALL
T1200HB 1MB 20MB HD. ONE 3 1/2" DRIVE CALL

T3100/20 640KB ONE 3 1/2°, 20MBHD ... CALL
LSJg%ZMB RAM ONE 3 1/2°, OMBHD ... CALL
PC 386 (16MHz) ZERO WAIT-STATES 1MB
RAM,1.2MB DRIVE ,KEYBOARD,MS DOS 3.2
(8MHz) MODE,SERIAL/PARALLEL PORT ... CALL

HAUPPAUGE COMPUTER WORKS.
Upgrade your IBM/PC or IBM/XT with this
complete special priced kit to true 386 16MHz
Zero walt state.
Complete Upgrade Kit includes. IBM/PC or IBM/XT
Replacement Motherboard, 200 Watt Power Supply,
16 Bit NCL hard/ﬂoppx controller with cables,
1.2 Mb Toshiba 5 1/4 ﬂoppy drive.
SPECIAL ... ... s e e e e .0 1895.00

We at PC LINK wish you very
HAPPY NEW YEAR!

TERMS AND CONDITIONS

We reserve the right to repair, replace or return to manufacturer for repair, all goods acknowledged faulty or damaged on receipt by customer. Customer Must Call For

Return Authoriz

mjed to

greater.

fthos stto'LNum:er Before F:"eturnln
restocking char us shippin:
faise clalmsnr%ade gy tﬁ.e it actur

Gh

Any Goods. Prom
arge. No Returns

manufacturer. All goods are shi
lease call for shipping charges on Printers & Accessories. C.
ng days for personal or corporate checks to clear. To expedite shi nd mon
Add a Service Charge For Credit Card Usage. PRICES SUBJECTP"I’(g CHANGE

or Credit On Any

attention will be given to all damaged and faulty returned goods. Any goods returned for credit are
oftware. Customer must deal direct!
d VIA U.P.S. ONLY. Shipping charges are 2% of the total puvchase price or $3.00, whichever is
goods are shipped for Cash or Cashier's Check Only. Max $1500.00. Please allow 7 to 10 work-
ey order or cashier's check, or cha
WITHOUT NOTICE. NOT RESPON IBL

with the manufacturer If the customer

our VISA OR MASTERCARD. WE DO NOT
E FOR TYPOGRAPHICAL ERRORS.

e to
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Industry-Leading Performance

and Gompatibility.

GUARANTEED.

Finally: Systems that meet and exceed

your computer wish list:

M Compatibility. ¥ Upgradeability.
M Quality. M Datacom
1 Speed. Certification.

[ Unparalleled Service and Support.

In Short, high performance for many
years to come.

THE LOGIX LGX 286

. $1189
10 MHz 80286 System includes:

W 640K Zero-Wait RAM Mouse, 6 Free Adapter
M 101-Key Enhanced Card Slots. Allows
“Click” Keyboard years of peripheral and
M 1.2 Mb Hi-Density hardware expansion!
Diskette Drive, B MS-DOS 3.3 with
downward compatible Comprehensive
with 360K Diskettes. Manuals, including

M 16-bit Floppy/Hard GW-Basic.
Drive Controller, with B Microsoft” compatible
2:1 interleave, loads Mouse

B Socketed for 80287

large disk files fast.
math coprocessor

M Expansion Ports: 1
Serial, 1 Parallel, 1

TR

- A )
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THE LOGIX LGX 286-20  $1595
(1 Meg system)

20 MHz 80286 System, complete with all
features of LGX 286 (10 MHz), PLUS:

M Incredibly fast—Runs Expanded Memory.
05/2% DOS, Windows® B Advanced System Con-

faster than 386 trol Program built into
machines. Multiple ROM. No jumpers to
speed options for 287. set!

M Expandable to 5 Meg B Asynchronous architec-
ON THE ture allows maximum
MOTHERBOARD! system throughput,

B Memory above 640K
can be set up as Extended
Memory OR LIM 4.0

while maintaining com-
patibility with older,
slower devices.

Video Subsystems

(Includes monitor and video card):
Monochrome: 12” Amber monitor
with convenient tilt-&-swivel base.
720x348 High resolution text and
graphics, with Hercules & CGA
modes. $149
14" Flat-Screen Amber monitor
subsystem (same specifications as

above) $185
EGA: 14" EGA monitor and
640x350 EGA card $575

VGA: 13" multisync monitor and

Cirrus Logic VGA card. 256 colors.

VGA, CGA & Hercules modes.
$790

Monochrome VGA: 14" Paper
White monitor and Cirrus Logic

VGA card $375
Hard Disc Drives:
21 Meg 65 ms Hard Disc $249

44 Meg 28 ms Hard Disc with
40,000 MTBF, assures speed and
reliability $495
72 Meg 28 ms Hard Disc with
50,000 MTBF
145 Mb 22 ms ESDI Hard Disc
$1375
332 Mb 18 ms ESDI Hard Disc
$2249

$625

Floppy Drives:
Additional 360K Floppy $79
Additional 144 Mb Floppy ~ $117
Additional 720K Floppy $89
Additional Serial port $39

Eliminate middle-man costs.
When you buy a Logix system,
you're buying direct from the
manufacturer. You're assured of get-
ting the highest quality and the latest
technology, at competitive prices.
Call with your personal specifica-
tiors for a friendly and informative
quate.

MICROCOMPUTER, INC.

96NE-8 BYTE + FEBRUARY 1989

In Connecticut: 203-937-7725

1-800-248-2140

12 Oaks Business Park
375 Morgan Lane, West Haven, CT 06516
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Y Turn ‘Your PC Into A
Duplicating Machine!

uplicating is a snap with THE DUPLICA-
TOR TOOLKIT! Whether you need to make

/ "~ one copy or 100, this program is for you. It begins k) ]
where DISKCOPY leaves off!

/ SUPER SPEED. Copy, compare, verify and format in Jess time than it t.lkes \
to just copy with DOS!

NO DISKETTE SWAPPING. Make only one copy of the source diskette in RAM while you are
7 duplicating or conveniently store and retrieve it from the hard disk for future duplication.

SUPPORT TWO DISK DRIVES. THE DUPLICATOR TOOLKIT switches from “A” to “B” drives on dual floppy systems
for even faster copies!

EVERY COPY'S AN ORIGINAL. Multiple verification settings let you choose the level of data checking to ensure
reliable copies.

MAKES LABELS TOO! You can even generate labels for each diskette. Optional serialization is included.

YOURE KEYSTROKES AWAY FROM PERFECT COPES! If ven a quick | IR mn s s gm0
guide is too much to read, this is the program for

Machine! Please send me:
you. Easy on-screen prompts will have you duplicating copies of THE DUPLICATOR TOOLKIT at $79.95 each plus
in seconds.

$4.50 shipping ($10.00 Canada and outside U.S.). CA residents
Get the power DISKCOPY can't give you. Order today!

please add 6% sales tax.

NAME
MINIMUM SYSTEM REQUIREMENTS: IBM PC, XT, AT or compatible and 256K ADDRESS
Ram. PC or MS DOS 2.0 or higher. Hard disk recommended. Not
. d Ty STATE ZIp
copy-protected. 0] Check/Money Order 0 Visa O Master Card
THE DUPLICATOR TOOLKIT and Copy Technologies are Trademarks of Copy
Technologies. Account Number Exp. daic

14252 Culver Drive, Suite 323
Irvine, CA 92714
(714) 975-1477

Circle 510 on Reader Service Card (DEALERS: 511)

mail coupon to: COPY TECHNOLOGIES
14252 Culver Drive, Suite 323
Irvine, CA 92714
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s SOFTWAREHOUS

o EDUCATION
|BM ON 53 DlSK ED#3C - AMY'S FIRST PRIMER: 6 wonderful Kindergarten programs on
L —— '}

arithmetic, spelling, color and shape recognition. CGA reqd.
ED#3E - PLAY 'N' LEARN: Alphabet game for 18 months & up plus 6 more

re-schoot games. CGA reqd. _

ED#:&G - giEMENTARY qED: Add, Subtract, Divide, Multiply, Kid's Giant
Letter WordProcessor, Funnels & Buckets Math Arcade Game.

ED#3K - KID'S STUFF: Hangman Word Game, Mosaic design game,

Shooting Gallery game. CGA reqd.

ED#4 - GEOGRAPHY I: WorldMap, Geochron, States & Capital games.

CGA reqd.

ED#8 - WORLD ATLAS (2 DISK SET) Instant reference to geographic

statistics. CGA, 2 floppy drives req'd.

ED#6 - BOOK REPORT & 1001 TOPICS Helps students pick topics and

do their book reports.

ED#14A - TEEN ED #1: Higher Math, Trig, Geometry, Biology, Circuitry, Pi,

Morse Code. _

ED#14D - HIGHSCHOOL VOCABULARY: Multiple choice word drills with

re- testing on missed words, and detailed definitions.

ED#16 - TIME TRAVEL HISTORY: American History Adventure Quiz Game,

PLUS the U.S. Constitution.

EDI#ZZ - PRE CALCULUS TUTOR: Trig/Algebra vital to Calc 1 & Business
alc. .

ED#32 - PROFESSOR WEISSMAN'S ALGEBRA TUTOR 15 integrated

programs teach algebra with full explanations, tests, reviews, etc. _

ED#5 - NATIONAL GEOGRAPHIC INDEX Computerized look-up for

articles from 1957 to 1987.

WP#30 - THESAUR V3.5 - Excellent on-line, easy to use Thesaurus.

CLIPART GRAPHICS arder

GRA3.- r’;'lr?gST PUBLISHER CLIP ART (3 DISK SET) Over 50 digitized images ""#,,‘,‘,',’;.’:,3’.’;’,‘,’,.'.‘.’ e i
or importing. i for our latest ca ue.

gﬂ#gr? - PRINTSHOP GRAPHICS |: 3 add'l libraries of graphics for the Hours: u.pg.m.':::.
rintShop pregram.

GR#14D - PRINTSHOP GRAPHICS il An extra 500 + images for the CALL OR WRITE FOR OUR COMPLETE SOFTWARE CATALOG

PrintShop Program.

GR#14B - PRINTMASTER GRAPHICS I: 3 add'l libraries of graphics for the

PrintMaster program.

GR#14E - PRINTMASTER GRAPHICS Il - 2 DISK SET: An extra 500 + images

for the PrintMaster program.

GR#28 - VENTURA CLIP ART (5 DISK SET) A collection of clip art with

office/business subjects for Ventura Publisher

CL#15 - VENTURA PUBLISHER TUTOR Excellent tutor with utilities!

GR#32A/B - WORDPERFECT 5.0 ART SET #1 - 4 DISKS Ornate alphabets

from the 12th and 15th century. PCC format digitzed at 300DPI.

GR32C/D - WORDPERFECT 5.0 ART SET #2 - 3 DISKS 24 basic icons/26

decorative medallions. PCC format digitzed at 300DPI.

GR32E/R - WORDPERFECT 5.0 ART SET #3 - 5 DISKS Assortment of 370

images in PCC format.

GR32F-K - WORDPERFECT 5.0 ART SET #4 - 5 DISKS High quality images

in TIF format: Prehistoric, Futuristic, Myths & Magic, Fast Cars, Old Aircraft.

GR32J-P - WORDPERFECT 5.0 ART SET #5 - 5 DISKS High quality images

in TIF format: Sports, Animals, Scuba Diving, Gone Fishin’

GAMES

C#1- ARCADE GAMES: Crossfire, Space Bugs, Pac-Man, Pac-Gir. Frogger.

Space Invaders, Asteroids, Fortune. CGA reqd. CALIFORANLA TOLL-FREE ORDER LINE 800 6288833

C#2 - ARCADE GAMES: 3-Demon, Aliens, Space Invaders, Centipede. Frog.

Galaxy, Bouncing Babies, Galaxy, Dragons. CGA reqd. US TOLL FREE ORDER LINE: 1-800-548-7360

C#9 - CASINO GAMES; Soitaire, BlackJack, Baccarat, Slots, Poker. and

more. CGA reqd. - " CGA reqd SEND MAIL QROERS TO;

C#10 - BOARD GAMES: Monopoly, Yahtzee, Wrimage, Maze. re
ADULT n b i i i i Mystery. PASOFTWAREHOUSE
PROGRAMS CQGQAQreq:lNBALL GAMES [: TwilightZone, Pinball, Wizard, Rain & Mystery 200V Y DRIVE - #50

AVAILABLE MC#1 - MONO ARCADE GAMES: Pitfall Bugs!. Pac-Man, Starshi BRISBANE. CA. 94008
= : 0 gs!. Pac-Man, Starship
FROM OUR Invasion, Haunted Mission. J158881%0
CATALOG MC#2 - SPORTS & CASINQ: Fortune, Crapps, BlackJack. PC-Goll, SANTA CLARA WALK 1N OFFICE:
Mcénopoly. AméchairE%B. - A——
MC #15 - LOVEFIRE Romance novel Text adventure Where will love lea 3080 OLCOTT #128A SANT,
MC#21 - MEGAGOPOLY Very different game like Monopoly (408) 748-0481 A GLARA sacs4

(NEAR CORNER OF SAN TOMAS & SCO'
EGAPRGOGR§ AMGSSC EGA-Aldo, EGA-Check =
EG#1C - EGA GAMES #3: EGA-Scrabble, -Aldo, -Checkers i
FG# 1D - EGA TREK Intergalactic StarTrek game for EGA Total # of Disks

EG#1F - ADVENTURES OF CAPTAIN COMIC “Live action” graphic .,
adventure for EGA. Cost per disk
EG#1H - EGA CHESS High-res 3-dimensional chess game for EGA

EG#3H - EGA NAGEL ART DEMQ Sophisticated art-deco style demo CA Res Sales Tax
SR CIALINTEREST - Loftery prediction based on Ship / Handling

Wﬁm" Programs caicuate ravel distance in the U.S Total Enclosed
or

Y Geneslogy databsse produces ancesior, .
and tree charts. Easy 10 use Ship To

(2 DISK SET) Piote star maps, generales 3-0 maps. MA!SE_S!EE_T_Q_Q‘_MNI
} MULTIPLE DISK SETS BY THE DISK

MM.OGAmd P

fi(2 DISK SET) Predict the hutwre 6 diferent ways (TWO DISK SETS COUNT AS TWO DISKS)
ompiste book cataloging system for you personal J
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Com-Tek Data Systems, Inc.

Special Offer—while supplies last—A Bahamas Cruise 5 days and
4 nights with every 286 or 386 purchase.$675.00 value. Call for details.

| SPECIAL COMPLETE SYSTEM We also carry a complete line of
MODEL 1Q-8088—I SYSTEM .

1 10 mhz Mother Board—640K Ram ma]or brand comPUter
1) 360K FlI Dri .

sw)ono Monggﬁ84rlzyboard Peﬂpherals-

Multi-i/O—Phoenix Bios
Parallel, Serial, Game Ports

| Pinter Panasanic 1090) Custom configurations are our
20 MB Hard Disk $1295% | gpecialty. On site servicing
| Model 1Q 8088-S $895% | available.

286-S STANDARD A/T MODEL 1Q-80286-S

Configured to your specifica- SPECIFICATIONS

tions at a very reasonable MOTHERBOARD: 80286 microprocessor key selectable normal now available with

price, our A/T is built to suit Suntacs 80286 motherboard 6/12 MHz (80 mhz) and turbo (12.5
your every need. mhz) processing speeds, socketed for the 80287 math
coprocessor, eight expansion slots (2 eight bit—6 sixteen bit),
YOUR PRICE clock-cal, 1 meg. RAM included. Expands to 4 meg. Multi I/O
and Award Bios included.
$1 69 5 00 POWER: 200 watt, switching power supply with leads for 4 devices.
! ° DISKS: (1) 1.2 meg, half height, dual sided—quad density floppy drive.
v (1) 40 megabyte, half height, fixed disk drive. 40MS access
with CGA $1970.00 time.
‘ -] s 0 CABINET: Fuli size AT style drawer cabinet with corporate security lock
‘ EGA $2170.00 pagefl mgudrgtekd reset switch, and status LEDs for turbo, power
| VGA I and fixed disk.
Ta 1 At b0 ) e — N 32370 00 KEYBOARD: Enhanced style, 101 keys with LEDs to indicate NUM locks and
‘:“. L S R CAPS I%c:( status, kseparate cursor pad, numeric touch pad, top
AN e K mounted function keys.
E‘L‘- B d..h.- F | MODEL IQ 80286-T DISPLAY SET: Hi-res, text and graphics, monochrome card (Herc. compat.)
- Tower System $1795 hi-res, TTL amber monochrome monitor. 1 parallel port.
- - WARRANTY: 1 year on parts and labor limited depot warranty. 30 day money
Available in 3 case styles back guarantee if not satisfied with our product, for any reason.
*OPTIONS AVAILABLE
386-S STANDARD A/T MODEL 1Q-80386-S
Powerful performer at a practical
price. The ultimate for any SPECIFICATIONS
business. Just in time for the MOTHERBOARD: 80386 microprocessor, user selectable (4.77, 80 and 160
tax season. Perfect for any mhz) upgradeable to 20 mhz. Processing speeds, socketed

accountant or business for the 80287 and 80387 math coprocessor, eight expansion

[ slots (3 eight bit, 4 sixteen bit, and 1 thirty-two bit), clock-
application. cal, 2 meg. RAM included, upgradeable to 16 meg.
Includes Phoenix Bios and Multi-l/O card.
POWER: 200 watt, switching power supply with leads for 4 devices.
MODEL 1Q 80386-S DISKS: (1) 1.2 meg, half height, dual sided—quad density floppy drive

—THE SUPER WISE CHOICE!

$3195.00

and 1.44 floppy.
(1) 80 megabyte, full height, fixed disk drive. Seagate.
CABINET: Full size AT style drawer cabinet with corporate security

lock panel mounted reset switch, and status LEDs for turbo
with EGA monitor $3495.00 power and fixed disk.
CGA $3470.00 KEYBOARD: Enhanced style, 101 keys with LEDs to indicate NUM lock
EGA 33570.00 and CAPS lock status, separate cursor pad, numeric touch
pad, top mounted function keys.
VGA 33870.00 DISPLAY UNIT: Hi-res, text and graphics, monochrome card (Herc. compat.)
Tower System 00 hi-res, TTL amber monochrome monitor, 1 parallel port.
— as shown — WARRANTY: 1 year on parts and labor limited depot warranty. 30 day money
back if isfi i 5
80386T 3339500 ack guarantee if not satisfied with our product for any reason
= COMTEK HAS DESIGNED THEIR POLICY TO BETTER ¢ COMTEK MAKES SURE ALL THEIR CUSTOMERS GET « COMTEK'S FRIENDLY STAFF IS BETTER TRAINED TO
SERVE, HELP AND PROTECT THEIR CUSTOMERS. 1st PRIORITY IN SALES—SERVICE—CUSTOMER HELP AND SUPPORT YOU IN EVERY WAY POSSIBLE
RELATIONS WITHOUT LEAVING YOU ON HOLD.

DEALER INQUIRIES WELCOME
30 DAY MONEY BACK GUARANTEE FOR ANY REASON—1 YEAR ON PARTS AND LABOR—LIMITED DEPOT WARRANTY

P, SYSTEMS ¢ SYSTEM OPTIONS ¢ NETWORKING

& .
& CALL FOR SPECIFICATIONS e\\!"‘
%, %, InN.H.: 603-363-8333 1-800-942-4255 Outside of N.H. &
Co Ay PO. Box 221 4.¢
Y 5%, Corner of 9 & 63, Chesterfield, N.H. 03443 <>
S N Toch Support Call; 603-363-8334
/410 XT and AT are registered trademarks of International Business Machines.
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Big Performance-Little Price

The XT SYSTEM $549.00

47710 MHz 0 WAIT

256K RAM up to 640K

1-360 FLOPPY DRIVE

FLOPPY CONTROLLER

MATH CO-PROCESSOR SLOT

150 WATT POWER SUPPLY (UL)

101 ENHANCED KEYBOARD
LOCK/LED/RESET/TURBO CASE
MONOCHROME MONITOR. (TILT and SWIVEL)
MONOCHROME GRAPHICS ADAPTER
* 512K, PARALLEL, SERIAL, GAME PORT,

CLOCK/CALENDAR $645.00
* BARE BONES SYSTEM $195.00

$999.00

i 6/10 MHz 0 WAIT
512K up to 1024K
HARD DRIVE/FLOPPY CONTROLLER
1-1.2MB FLOPPY DRIVE
MATH CO-PROCESSOR SLOT

200 WATT POWER SUPPLY
- —_ 10/ENHANCED KEYBOARD
s et LOCK/LED/RESET/TURBO CASE
B ocoopom °°¢ PARALLEL, SERIAL, GAME PORT, CLOCK/CALENDAR
e I ' MONOCHROME MONITOR. (TILT and SWIVEL)
- EEm !ﬁ MONOCHROME GRAPHICS ADAPTER
= - o ¢ 286-12MHz SYSTEM with SI=15.5 $1099.00
W == ! BRI R B A
é"‘g'- : CENRTSESS * BARE BONES SYSTEM $425.00

20MB 65MS (ST-225)  XT=$299.00 AT=$275.00

30MB 65MS (ST-238)  XT=$349.00 AT=$349.00

40MB 39MS (ST-251)  XT=$499.00 AT=$425.00
MONOCHROME to CGA COLOR SYSTEM Add: $199.00
MONOCHROME to EGA COLOR SYSTEM Add: $399.00
CALL FOR FULL LINE OF ADDITIONAL COMPUTER ACCESSORIES
386-16MHz COMPUTER AVAILABLE  $1999.00

The UPS SPECIAL!

* SAMSUNG 300 WATT 150VA-HOUR POWER CENTER
with UPS SURGE & FILTER $335.00
a— * DAEWOO 300 WATT 150VA-HOUR UPS BATTERY

BACK-UP with SURGE & FILTER $299000

Taesung Industries, Inc.

™
B ocoespm ¢

i

On site service available in some areas 1 year parts and labor warranty JASMINE COMPUTER SYSTEMS
24 hour turnaround service 30 day refund policy 1$0Mg;:‘xs7‘f:et

No shipping charge with prepayment check Most items shipped within 24 hours Salem, N.H. 03079

3% surcharge for Visa and MasterCard All machines have been burned in 72 hours ¢ 1-800-848-1003  (603) 893-3827

* 1-800-222-4160 (Dealers Only)
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SoftCode: The end of

cookie-cutter code.

Program generators. Everyone
knows how much time and effort they
save.

The trouble, however, has always
been that to use them you had to ac-
cept “generic” code that was written
for someone else.

Enter SoftCode™.

A uniquely powerful new program
generator that gives you complete
control over the type of code gener-

ated.Inany language. In your own
personal style.

The end of ““hard” coded
programming.

SoftCode uses its own advanced,
fully-documented Program Template
Language to generate programs by
reading program templates. This pow-
erful new technology letsyou use
SoftCode to build templates for any
programming language or dialect.
Templates that can write code the way
youdo.

With SoftCode, any personalized
changes you make are made to your
templates.

Just once.

SoftCode’s powerful screen editor makes designing
great looking interfaces practically this easy.

[
. Each program cr.eated s oty
with that template will o jemscus - €
Pa ¢
reflect the changes from o aimas (s - '
. 8 ' g
then on. Or, until you o o secececeecan et
ALPASL, cee
make more changes. . Catascatr i, | Soteccee G, coe it
c PAS con Y Ceococee L4
Suddenly you see the ChrnscaLtASCALPasG " TH oCccs e capSISHC icars,
TN . ca rece - . 16
possibilitiesinall ofthis. § ®  curnciiine ContrcessrociTeces ISt toaagy
Like generating code for § ®  ciifacari recceaccotctice e e
N " - ALPASG G cece Fecce Basice "
different applications o Clrcipar, Cecesencrrenss Bt @
with the same generator | ¢ o ‘Airacen, sy e o
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be able to spend more o g s
time creating incredible
interfaces your users will While other generators simply repeat
g - y . o . ag spege
rave about. themselves, SofCode gives you virtually limitless possibilities.

Design screens at the speed

of your own imagination.

SoftCode’s WYSIWYG screen edi-
tor is the best in the business.

Changing colors, drawing boxes,
moving blocks around and placing
fields are all done with single com-
mands. Select special characters from
amenu. And specify parameters for
fields, including data validation types.
Ithas a pull-down menu interface for
easy learning and an Express Key
interface for more experienced users.

SoftCode’s screen editor makes it
easy to design incredible screens-
and easy to change your mind.

Start with our templates.

SoftCode Template Sets are avail-
able in four different languages~C,
Pascal, BASIC and dBASE. So, you
can take immediate advantage of
SoftCode without writing a single line
of code.

The templates for C, Pascal, and
BASIC generate programs that display
input screens and allow sophisticated

data entry using the full PC keyboard.

The dBASE templates automati-
cally produce both single file and mul-
tiple file relational database programs.
These menu driven applications auto-
matically link and maintain records in
each file.

Order now and save!

Order SoftCodetoday and get one
FREE template set plusan additional
$10.95 off the list price. And additional
template sets are $10.95 off list price. If
you’re not satisfied - for any reason -
return everything within 30 days fora

full refund.

SoftCode

With 1 Free

Template Set
Limited Time Offer!
List Price $79.95
Template Sets $39.
List Price $49.95 Each

C Set: Includes Turbo C, QuickC, Microsoft C.
Pascal Set: Includes Turbo Pascal. Microsoft
Pascal. BASIC Set: Includes QuickBASIC,
TurboBASIC. dBASE Set: IncludesdBASE IV
& I+, Clipper, FoxBASE+, QuickSilver.

Credit Card Orders Call Toll-Free

800-872-8787

Operator 314
VISA M/C AMEX

©1989 The Software Bottling Co.

Circle 523 on Reader Service Card

Or write:

The Software Bottling Co.
6600 Long Island Expressway
Maspeth, NY 11378
7184583700

THE
SOFTWARE
BOTTLING
COMPANY
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WHAT’'S NEW

Memory Expansion
for the Sun-3/50

wo memory boards that
attach to the Sun-3/50's
CPU board let you expand
the system’s memory to 8 or 12
megabytes, exceeding the
diskless machine’s design lim-
itation of 4 megabytes.

The SNME-350 daughter-
card, available in 4-megabyte
and 8-megabyte versions, at-
taches to the Sun-3/50’s CPU
board by using three small
connector boards that plug into
the CPU, memory manage-
ment unit, and parity-check
chip carriers using custom-
designed adapter modules.

According to Clearpoint
Research, the board’s distribu-
tor, you can install the board
without soldering.

Price: SNME-350/4MB,
$2995; SNME-350/8MB,
$4995.

Contact: Clearpoint Re-
search Corp., 99 South St.,
Hopkinton, MA 01748, (508)
435-2000.

Inquiry 1077.

Tool for Windows
Applications
Developers

of Tools calls its

CASE:W an expert sys-
tem that includes a complete
programming environment for
generating pretested Win-
dows code. The package fea-
tures a front-end prototyper
that describes an application
program’s windows and con-
trols. The program then uses
an inference engine to evalu-
ate the prototype specification,
applies the stored program-
ming knowledge, and gener-
ates the Windows-based
application.

CASE:W generates fully

commented code and the nec-

NORTHEAST

Double or triple the Sun-3/50’s memory with an SNME-350.

essary operating controls for
any Windows application, ac-
cording to Sof Tools. It sup-
ports menu bars, pop-up
menus, and dialog boxes.

The program has a facility
that automatically regenerates
programmer-added codes
into all future versions of
CASE:W, so you need de-
velop code only once, no mat-
ter how many times the pro-
gram is redesigned.

Sof Tools recommends that
you use the program on an
IBM PC AT or compatible
with at least 2 megabytes of
main memory. The package
also requires Microsoft’s Soft-
ware Development Kit, the C
Compiler, Make Utility and
Linker, and a DOS- or Win-
dows-compatible text editor.
The company also recom-
mends Microsoft’s CodeView.
Price: $1495.

Contact: Sof Tools, Inc.,
One Dunwoody Park, Suite
130, Atlanta, GA 30338,
(404) 399-6236.

Inquiry 1086.
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Help and File
Management
for Windows

wo utilities for Micro-

soft Windows can help
you manage files or create
your own help files that you
can link to your favorite
Windows application.

Jaws is a file management
utility that lets you compress
and encrypt files, view and
search hexadecimal files, com-
pare files, and customize
colors. The program provides
two file-encryption methods:
the exclusive (XOR) encryption
algorithm and the Federal
Data Encryption Standard.
With Jaws’ library manager,
you can group, compress, and
encrypt files before you
transmit them via modem.

Help, the second utility,
lets you create help files for
Windows applications. The
program is set up like a refer-
ence book, with a table of
contents and index. The help
files are compressed, and you
can copy information to the
Clipboard.

Both memory-resident pro-

grams require 100K bytes of
RAM, any version of Win-
dows, and DOS 2.0 or higher.
Price: Jaws, $35; Help, $35.
Contact: The R Company,
2170 Georgina Ave., Santa
Monica, CA 90402, (213)
393-9992.

Inquiry 1076.

Parallel-to-Parallel-
Port File-Transfer
Program

DQ?, a file-transfer pro-

gram for your DOS-based
microcomputer or laptop
computer, avoids protocol and
serial connection problems in
transferring files by using a
parallel-port-to-parallel-port
connection.

To transfer your favorite
spreadsheet or utility to or
from a 3'%-inch floppy disk
drive, you connect a 6-foot
cable to both ports and load
the software, and the files
are ready to go.

According to Sophco, the
program’s distributor, PDQ?
can transfer files at the rate
of almost 2 megabytes per
minute. The program has
context-sensitive help menus.
A built-in test routine can
verify that you have a good
connection between the two
machines.

PDQ? is not a memory-res-
ident program. It comes on
5%- and 3'%-inch floppy
disks. It works on the IBM PC,
XT, AT, PS/2s, and compat-
ibles and requires 256K bytes
of RAM and DOS 2.0 or
higher. Sophco reports that
the program works with
DOS 4.0.

Price: $99.

Contact: Sophco, Inc., P.O.
Box 7430, Boulder, CO 80306,
(800) 922-3001; in Colorado,
(303) 444-1542.

Inquiry 1072.
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UNDER-WARE ELECTRONICS

$49.00

FAST TRAX
HARD DISK
OPTIMIZER

SHARP

PORTABLE COMPUTERS

PC-7100

237 MIZ 8086 PROCESSOR, 5 1/4" 360K FLOPPY DISK DRIVE,
TWENTY MEGABYTE HARD DISK, PARALLEL AND SERIAL PORTS,

UNDER-PRICED HARD-WARE &
UNDER-PRICED SOFT-WARE

IN BUSINESS FOR OVER TWELVE YEARS

320K RAM (EXPANDABLE TO 704K),

INCLUDES DOS 2.11 & GW-BASIC 2.11

FULL SIZE XT/AT EXPANSION SLOT.

PC-71

ORIGINAL LIST: $2,995.00
MULTI.SPEED
eoo000000000 DELUXE
= ':‘| CARRYING
-\ PC-7202 SPECIAL PRICE CASES
/' SPECIAL PRICE
7 al

$1,099.00

$1,399.00

1;6'7202 ORIGINAL LIST: $2,995.00

10, 8, ¢ MUZ 8028¢ PROCESSOR, DUAL 12MB FLOPPY DISK DRIVES,
PARALLEL AND SERIAL PORTS, RGB EXTERNAL MONITOR PORT,
640K RAM (EXPANDABLE TO 1.6MB),

00 SPECIAL PRICE

$69.00

LIST: $129.00

YOUR
SPECIAL
PRICE

INCLUDES DOS 32 & GW-BASIC 3.2

ITT XTRA XP

XT-286 SYSTEM

PROCORP

80286 PROCESSOR, 4.77/6.0 MHZ, 512K RAM, SERIAL AND SERIALMOUSE
PARALLEL, FLOPPY DRIVE CONTROLLER, KEYBOARD. W/DR HALOIII
ORIGINAL LIST $1,995.00
PERIPIIERA[J MONO COLOR $59.00
CIIOICE I WITHOUT | MONITOR MONITOR
————— CANON
NO DRIVES 499.00 | $579.00 | $679.00
——STTI T 3499 $ $ LASERPRINTER
WK FLOPPY | $799.00 | $879.00 | $979.00 LBP-SA1
360K FLOPPY
& 30 MB HD $899.00 | $979.00 | $1079.00 scnc(:)i PCE: ;:gllg:
360K FLOPPY '
TO CIIOOSE THE CONFIGURATION YOU WANT, SIMPLY LINE UP YOUR ®
lCllOlCE OF DRIVES WITH YOUR CHOICE OF MONITOR.

FACTORY REFURBISHED MONITORS WITHH ONE YEAR WARRANTY

ORIGINAL LIST $3,000.00

UNDER-WARE
ELECTRONICS

1970 S. WEST ST.

WICHITA,

Nnowrv e Ny o

#365
KS 67213

FrENNTTA DY 110N

800-442-1408

IN KS 316-942-9797
FAX 316-942-9816

SAVE UP TO

63 % OFF

ON PORTABLES

NEC

MULTISPEED-EL

4.77/9.54 MHZ, 640K RAM, DUAL 720K DISK DRIVES,
PARALLEL & SERIAL PORTS, RGB MONITOR PORT,

DOS 3.2, POP-UP SOFTWARE.
NI-CAD BATTERY PAK & A C ADAPTER INCLUDED.

CALL
ABOUT
SPECIAL
PRICING
ON
OTHER
NEC
ADD-ONS

$999.00

ORIGINAL LIST: $2,495.00

MONITOR SPECIALS

UPTO 82% OFF!!

YOUR

COLOR CISh PRICE
14"COMPOSITE TIIOMSON......$595 $99
14" RGBI CGA TIIOMSON.........5499 $199
MONOCIIROME
12" GREEN TTL TIIOMSON.....$199 $69
12" GREEN COMPOSITE

SMITII CORONA.. e $134 $49

FULL FACTORY WARRANTY
FACTORY REFURBISIIED

TALLGRASS

TAPE BACK-UP SYSTEMS
TG1020¢ 20MB EXTERNAL o e $249.00
TG1040i 40MB INTERNAL oo e $399.00
TG1040¢ 40MB EXTERNALo.er o $449.00
TG14251 20MB 11D/

20MB TBU INTERNAL e e $399.00

QUANTITIES LIMITED. ALL MERCHANDISE AVAL-
ABLE ON A FIRST COME, FIRST SERVE BASIS. ALL
MERCHANDISE GUARANTEED., 15 DAY RETURN PRIVE
LEGE WITH RMA. RESTOCKING CHARGE ON
RETURNS. NO SURCHARGE FOR MC, VISA, OR DIS-
COVERCARD. COD ORDERS ACCEPTED WITH CASH
OR CASHIERS GHECK.
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MegaMate

MKS Make, Lex, and Yacc

Wordbench

DataSentry

Language Systems
FORTRAN

Sourcer

=

BYTE editors’ hands-on views of new products

The Little Drive That Could

here’s no escaping the
world of multiple floppy
disk formats, especially if you
get your disks from different
sources or switch back and
forth between a laptop com-
puter and an older (pre-PS/2)
desktop computer. If you need
to work with 3%-inch floppy
disks but have only a 5%-inch
floppy disk drive in your main
computer, the MegaMate
3'%4-inch external drive is a
solution in the true sense of the
word. And it’s about as easy a
solution as you can get, short
of buying a new system with a
3'%-inch drive built in.
MegaMate, which is a sleek
little disk drive designed by
someone who realizes the
value of desktop real estate,
works with any IBM PC, XT,
AT, or compatible that can
spare a half-size slot. Hooking
itup is a snap. After checking
the jumper blocks to make
sure they’re set correctly (the
unit I received came properly
positioned), you just slip the
MegaMate card into the ex-
pansion slot, screw it down,
and plug the drive into the
port. Installing the software,
on either a hard disk or a sys-
tem disk, is equally simple.
MegaMate functions just
like a native drive in that you
can access it from applications

and use DOS utilities such as
COPY, DIR, CHKDSK, and
CD. FORMAT, DISKCOPY,
and DISKCOMP will work
only with DOS 3.3 or higher,
but the MegaMate software
has its own formatting com-
mand that works with DOS
2.0 and higher.

Thedrive caninitialize 3%2-
inch disks in 720K-byte and
1.44-megabyte formats (the
latter being the default). The
unit can detect what kind of
disk it’s looking at, so you
have to specify only density
when you’re iritializing a
floppy disk. Micro Solutions
said it will soon have a utility
program that will let you for-
mat disks as a background
task, but that update wasn’t

s e L

Unix Tools for bOé

U nix tools for MS-DOS
users? Who wants them!
Wait, there must be something
valuable here, or Mortice
Kern Systems would have been
out of business years ago when
it started shipping packages of
classic Unix tools that are
written and compiled for MS-
DOS.

The company now has two
new programs. MKS Make is

ready when we went to press.
I’ve been using MegaMate
as my regular floppy disk
drive for several weeks now,
and I haven’t seen any prob-
lems in terms of operation or
reliability. The external unit
has blended right in with the
AT clone I use at work, doing
none of the things that some-
times happen when you add a
piece of hardware. The only
weird thing I’ve seen is found
in the boot-up screen message
that flashes MegaMate’s des-
ignation. The message, a two-
liner, I think, says that the
drive is available as drive D,
but the thing whizzes by so
quickly, and amidst a whole
screen full of text, thatT had to
call it up 20 times before I

EEmat =SS

traditionally used for defining
the dependencies of program
source code files so that ap-
propriate recompilation and
linking can take place when
one or more modules or librar-
ies have been modified. How-
ever, its use is not limited to
programming. Many docu-
ments have dependencies on
other documents. If, for ex-
ample, parts of accounting

could see the message that said
my MegaMate was drive D.

At $349 for drive, card, and
cable, MegaMate is priced
comparably with other exter-
nal drives. (With higher-ca-
pacity floppy disk drives com-
ing soon, like Konica's 10-
megabyte unit, 1 wouldn’t
want to invest much more than
that in an extra disk device.)

If you’ve got to read from or
write to 3%-inch disks and
can’t afford a more modern
computer with built-in drives
for the smaller floppy disks,
the MegaMate is worth the
money. Sure beats having to
bother a coworker with a 3%-

inch floppy disk drive.
_D. Barker

| THE FACTS

MegaMate

$349

Requirements:

IBM PC, XT, AT, or
compatible with at least
128K bytes of RAM,
DOS 2.0 or higher,
and a half-size slot.

Micro Solutions, Inc.
132 West Lincoln Hwy.
De Kalb, IL 60115
(815) 756-3421
Inquiry 1035.

—

sheets are included in other
documents, changes in the ac-
counting requires reformat-
ting the documents. This pro-
cess is automated through the
use of MKS Make. Containing
Mortice Kern’s RCS (Revision
Control System, similar to
Unix sccs), MKS Make gives
the same sturdy programming
and documentation manage-

continued
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ment to MS-DOS users that
Unix developers have been
boasting about for nearly two
decades. It can use both Unix
and Microsoft control defini-
tions.

MKS Make supports Turbo
C, Microsoft C, WATCOM C,
and other compilers, libraries,
and linkers. It works with the
MKS Toolkit Korn Shell, as
well as with standard DOS
COMMAND.COM.

The second new program is
MKS Lex and Yacc (for *‘yet
another compiler compiler”).
Lex and Yacc are tools used
specifically for software de-
velopment. Lexical analysis is
the set of operations that deter-
mines the nature of input in an
application program. For ex-
ample, a lexical analyzer de-
termines whether you are
inputting text, a value, a func-
tion, a macro, or a command
when you run a spreadsheet
program. Lex is a program to
generate lexical analyzers.
Most lexical-analyzer genera-
tors do not create fast or com-

W;rdbénc;ﬁ:
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pact program modules. In-
stead, they are used just for
prototyping or generating
stand-alone data translation
systems.

Yacc has been used for gen-
erating entire application pro-
grams as well as compilers.
There are many applications
for rule-based systems other
than compilers. When an ap-
plications developer specifies
a set of rules and machine
states and/or operations, Yacc
cantake the specifications and
generate the source code for a
program or module that fol-
lows these definitions.

MKS Lex and Yacc sup-
ports the following compilers:
Turbo C, Microsoft C, WAT-
COM C, and others. It is not
copy-protected, and there are
no royalties or run-time fees.

Mortice Kernhas developed
an entire suite of more than
130 programs (MKS Toolkit,
$199) that perform the same
functions as their equivalents
in Unix. I have been using this
package for years. None of the

SeF RN o8 I3F - et S T
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MKS programs contain any
AT&T code, but they reli-
giously follow the System V.3
parameters and operations.

Other products from the
company include MKS SQPS
(SoftQuad Publishing Sys-
tem), compatible with AT&T
Documenters Work Bench,
$495; drivers for Hewlett-
Packard LaserJet printers and
PostScript devices, $200;
MKS Vi ($149), a total imple-
mentation of the classic Unix
screen editor; and MKS AWK
($99), which contains all the
features of the new version of
the report-generation lan-
guage from the gurus of Bell
Labs. The MKS Toolkit in-
cludes everything but SQPS,
Make, Lex, and Yacc.

So who uses Unix tools in
MS-DOS? I suspect that 50
percent are users with Unix
experience who need to work
in the MS-DOS world, and the
other 50 percent are MS-DOS
users wanting to learn more
about Unix.

—Ben Smith

MKS Make
$149

Requirements:

DOS 2.0 or higher

and 256K bytes of RAM;
a hard disk drive is
recommended.

MKS Lex and Yacc
$249

Requirements:

DOS 2.0 or higher

and 256K bytes of RAM;
a hard disk drive is
recommended.

Mortice Kern Systems,
Inc.

35King St. N
Waterloo, Ontario
Canada N2J 2W9
(519) 884-2251
Inquiry 1036.

Tools Designed with Writers in Mind

W ord processors for writ-
ers of prose typically
provide an outliner, a spelling
checker, and a thesaurus. Ad-
dison-Wesley’s Wordbench
program does all that and
more. There’s a note-taker
that behaves like an electronic
stack of 3-by-5 index cards; a
reference tool that helps you
collect and arrange biblio-
graphic citations; a viewer that
you can use to refer to your out-
line, notes, and citations while
working on a document; and
even a tool called the brain-
stormer, which helps you get
past a writer’s block.

The word processor itself is
solid but unspectacular. It
supports many of the usual
text-editing operations, para-
graph formats, and modes of
emphasis. The size of your
document is limited by avail-
able RAM, though, and some
conveniences—like a single-
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key function to delete a line—
are missing. If you’re already
committed to a word proces-
sor, it’s unlikely you’ll want
to switch to this one.

But the word processor does
its job, and the environment it
works within has some unique

features. One particularly
handy feature is the interac-
tion between the note-taker
and the outliner. The problem
with typical outliners is that
you can attach text only to out-
line items; that compels you to
create a skeleton to which you

IR BT T T Wyt

can then add meat.
Wordbench recognizes that
sometimes the meat comes
first. Thus, you can use the
note-taker to capture thoughts
that don’t yet fit into your out-
line. The outline and notes

continued

Wordbench
$189

Requirements:

IBM PC, XT, AT, or
compatible with 256K
bytes of RAM and DOS
2.0 or higher.

Addison-Wesley
Publishing Co., Inc.
Jacob Way

Reading, MA 01867
(617) 944-3700
Inquiry 1037.



t's hard to know ahead of time what

features you'll be needing in a
68000 C compiler. But if you're using
CrossCode C you won't need to think
ahead, because CrossCode C is already
equipped with these twelve important
features for your ROMable code devel-
opment:

1. A 100% ROMable Compiler:
CrossCode C splits its output imo five
memory sections for easy placement into
ROM or RAM at link time.

2. Integrated C and Assembler: You
can write your code in any combination of
C and assembly language.

3. Readable Assembly Language
Output: The compiler generates assem-
bly language code with your C language
source code embedded as comments, so
you can see each statement’s compiled
output.

4. Optimized Code: CrossCode C uses
minimum required precision when eval-
uating expressions. It also "folds" con-
stants at compilation time. converts
multiplications to shifts when possible,
and eliminates superfluous branches.

5. Custom Optimization: You can op-
timize compiler output for your applica-
tion because you control the sizes of C
types, including pointers, floats, and all
integral types.

. CAros_-}.Qc:)de c
...58000

r Family

Embedded systems designers have already used CrossCode C in over 291 different applications.

How to choose a 68000 C compiler
for your ROMable code development

These twelve important CrossCode C features could
make the difference between success and failure

6. Register Optimization: Ten regis-
ters are reserved for your register vari-
ables, and there's an option to automati-
cally declare all stack variables as
register, so you can instantly optimize
programs that were wrilten without
registers in mind.

7. C Library Source: An extensive C
library containing over 47 C functions is
provided in source form.

8. NoLimitations: No matter how large
your program is, CrossCode C will com-
pile it. There are no limits on the number
of symbols in your program. the size of
your input file, or the size of a C function.

9. 68020 Support: If you're using the
68020, CrossCode C will use its extra in-
structions and addressing modes.

10. Floating Point Support: If you're
using the 68881, the compiler performs
floating point operations through the
coprocessor, and floating point register
variables are stored in 68881 registers.

11. Position Independence: Both posi-
tion independent code and data can be
generated if needed.

12, ANSI Standards: CrossCode C
tracks the ANSI C standard, so your code

will always be standard, too.

There’s More

CrossCodé C comes with an assembler,
a linker, and a tool to help you prepare
your object code for transmission to
PROM programmers and emulators. And
there's another special tool that gives you
symbolic debugging support by helping
you to prepare symbol tables for virtually
all types of emulators.

CrossCode C is available under MS-
DOS for just $1595, and it runs on all IBM
PCs and compatibles (640K memory and
hard disk are required). Also available
under UNIX & XENIX.

CALL TODAY for more information:

1-800-448-7733

(ask for extension 2001)

Outside the United States, please dial

PHONE: 1-312-971-8170
FAX: 1-312-971-8513

SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 21

4248 BELLE AIRE LANE

DOWNERS GROVE, ILLINOIS 60515 USA
CrossCade™ is a trademark ol SOFTWARE DEVELOPMENT
SYSTEMS, INC. MS-DOS® ix a registered trademak of

Microsofi. UNIX® is a registered trademark of AT&T XENIX®
is a registered trademark of Microsoft,
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evolve separately; as the struc-
ture clarifies, you link notes to
outline headers. When you’re
ready to write a first draft, you
merge the outline and notes to-
gether into a document.

The brainstormer provides
a set of tools that people who
teach writing will find both
amusing and useful. Tech-

niques include free writing,
nutshelling, and goal setting.
Free writing means that you
set a timed interval—say, 2
minutes—then write furiously
until the clock runs out. The
program won’t let you back up
or edit, and if you pause for
longer than a few seconds, it
tells you to keep writing. Nut-

Pdt a Positive Lock on Your Data

t’s 2:00 a.m.; da you know

where your data is? There’s
currently a great deal of con-
cern about computer security.
Just listen to the news. And
you don’t have to work for the
government to be anxious
yourself.

Nearly every business has
computerized information
that shouldn’t go beyond its
four walls. It’s all too easy for
someone to walk in, copy
some files to a floppy disk,
and walk away with a com-
pany’s secrets.

Data-security packages,
both software and hardware,
aren’t new. But there’s a prob-
lem: The most effective ones
are expensive and inconve-
nient to use; the inexpensive
ones are marginally useful at
best. But the aptly named
DataSentry from Rainbow
Technologies has changed all
that. It’s economical, it’s easy
to use, and it provides virtu-
ally foolproof security.

DataSentry is a variation of
those “hardware keys™ that
are often used as copy-protec-
tion devices for custom soft-
ware or other expensive pack-
ages. Indeed, Rainbow Tech-
nologies is a leading supplier
of the keys.

The 2-inch long, 1.5-ounce
DataSentry plugs into the
printer port of your IBM PC or
compatible, and it lets you add
copy protection to individual
files or even to entire directo-
ries. Rainbow Technologies
claims that DataSentry does
not interfere with the opera-
tion of your printer, which
plugs into the other end of
DataSentry. And I found that
to be true.
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Since I don’t have any com-
pany secrets on my computer,
I decided to protect the next
best thing: my résumé. AfterI
plugged DataSentry into my
system’s parallel port, all I
had to do to complete the pro-
cess was to copy a couple of
utilities to my disk and type
SEAL, followed by the file-
name of my résume.

DataSentry then encrypted
my file, producing a new file

shelling encourages you to
write a concise summary of
your topic, and goal setting
helps you define your audi-
ence and point of view.
Wordbench isn’t the fanci-
est word processoraround, but
its creators have thought hard
about the process of writing
and have built tools that flexi-

that was also compressed to
nearly half its original size.
The utility also erases the
original file. To make things
even more secure, it goes be-
yond the normal MS-DOS
DELETE (which leaves the
data onthe disk) by completely
replacing the original data
with nonsense characters.
When I removed Data-
Sentry and attempted to edit
the file, all I had was a screen

DataSentry
$125

Requirements:

IBM PC, XT, AT,

PS/2, or compatible with
a standard parallel
printer port and DOS 2.0
or higher.

Rainbow Technologies,
Inc.

18011-A Mitchell S
Irvine, CA 92714
(714) 261-0228
Inquiry 1038.

bly support that process. It’sa
very friendly package that
may well appeal both to pro-
fessional writers who are un-
familiar with computers and
to educators who are looking
for software that can really
help their students learn how
to write.

—Jon Udell

full of incomprehensible gib-
berish. To get my résumé
back, I had to reinsert Data-
Sentry and type OPEN and the
filename. And my file came
back.

You can even add a pass-
word when you seal a file. But
without DataSentry in the par-
allel port, there’s virtually no
way to access the file unless
you have a degree in cryptog-
raphy and access to a super-
computer.

The basic DataSentry uses
what Rainbow Technologies
calls a *“proprietary algo-
rithm” to encrypt your data.
There’salsoa versionthat uses
the government’s highly se-
cure Data Encryption Stan-
dard, but it can’t be sold or ex-
ported beyond the U.S.

DataSentry is not com-
pletely transparent. You have
to remember to reseal your
files after you’re done work-
ing with them. And if you take
DataSentry home with you at
night and forget it the next
morning, you’re up the creek.

Besides the individual
DataSentry keys, Rainbow
Technologies also offers a
multilevel system, so adepart-
ment manager can have a key
that will open the files of all
employees. And you can even
send encrypted files over tele-
phone lines by purchasing
keys with identical internal
codes for use on both sides of
the line.

If you lie awake nights wor-
rying about the safety of your
data, DataSentry will let you
getsomerest, especially if you
put it under your pillow.

—Stan Miastkowski
continued



‘The journey
to discovery can
sometimes be a
long and arduous
one.

Especially

when it comes to
riting database applications.
And especially when you're not
programmer.
All of which 1s precisely why we
aile dBASE I'V™ with an innovative
2w feature we call the Control Center.

(Y 4
iBASEIV

“Itsawholeloteasier
when e

The Control Center is a logical,
intuitive window from which you per-
form all your key database operations.
A constant frame of reference, if you
will, for harnessing all of dBASE IV’s
formidable power.

Through the Control Center, you
get simple and understandable access to
every one of dBASE I'V’s modules and
functions. Like the powerful Report
Writer. The Applications Generator.
And much, much more. So that the
time it takes to develop your applica-
tions can be drastically reduced.

Colorado call (303) 799-4900. Trademark/owner: dBASE IV,
shton-Tate, and Ashton-Tate Logo/Ashton-Tate Corporation,
1989 Ashton-Tate Corporation. All rights reserved.

You sce, at Ashton-Tate we think
that people tend to be more successful
when they're able to sce the opportunities
for discovery right in front of them.

Want to see for yourself? Just visit
your local authorized Ashton-Tate
dealer for a demonstration, or call
800-437-4329" ext. 2934 for details
on videotapes, demo disks, upgrades,
and more.

.\\\\\\\\ ASHTON 'Téf E°

INTRODUCING dBASE [V
Circle 16 on Reader Service Card (DEALERS: 17)
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GET SUPERSOFT’s
SeRvICE DIAGNOSTICS

All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.

NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
withthe IBM ROM BIOS. It works evenin circumstances when the
Service Diagnostics diskette cannot be loaded.

NEW: 386 diagnostics for hybrids and PS/2s!

For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics |l for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headaches in fixing their computers, even non-IBM equipment.
AllCPUs & Numeric Co-processors All Color Graphics & Monochrome
System Expansion & Extended Memory Monitors
Floppy, Fixed & Non-standard Disk Drives  Parallel & Serial Ports
Standard & Non-standard Printers Mono, CGA, Hercules & EGA
System Board: DMA, Timers, Interrupt, Adapters

Real-time Clock & CMQS config. RAM  AllKeyboards & the 8042 Controller

Join the ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have
bundled SuperSoft's diagnostics with their microcomputers at no risk
because of our 30 day money back guarantee.

Service Diagnostics for PC, PC/XT, and compatibles only............. $169
Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives). . ... .. $ 50
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial). .$ 30
Service Diagnostics for AT and compatiblesonly..................... $169
Alignment Diskette for AT and compatibles (96 tpi drives). ............ $ 50
Wrap-around Plug for AT (serial). ................................. $15
ROM POST for PC, PC/XT and compatibles only. . . ................. $245
ROM POST for AT and compatiblesonly. .......................... $245
Service Diag The KIT (Includes all of the above—save $502).3495

Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify)...$195

Diagnostics Il is the to the service problems of users of all

CP/M-80, CP/M-86 and MS-DOS computers. .. .................... $125
ROM POST for PS/2 and compatibles onby. . . ...................... $245
Alignment Diskette for PS/2 and compatibles (35 inch). .............. $ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

FIRST IN SOFTWARE TECHNOLOGY PO. Box 611328, San Jose, CA 95161-1328 (406) 745-0234 Telex 270385

SUPERSOFT 1s a reg of SuperSoft, Inc.; CDC of Control Data Corp ; IBM PC, AT & XT of
International Business Machines Corp.; MS-DOS ot MicroSoh Corp.; NEC of NEC Information Systems, Inc.
PRIME of PRIME INC.; Sony ot Sony Corp.
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A FORTRAN

for the Mac Forces

anguage Systems FOR-

TRAN is a compiler that
runs under the Macintosh Pro-
grammers’ Workshop. You
can purchase the MPW Unix-
like shell from Language Sys-
tems configured to run the
compiler, or you can use the
MPW version from Apple
withthe Install program that is
included with the FORTRAN
compiler.

The compiler produces ob-
ject code that is linked using
MPW’s linker, which can also
link resources created by the
Rez tool. This method lets the
programmer use resources
from within the program that
have been previously created
and debugged, resulting in
significant savings in time and
development effort.

Using FORTRAN again
was like going to a 20-year
high school reunion. We
hadn’tbeen near it for a while,
and we were curious to see
how time had changed it. The
compiler supports the ANSI
77 syntax, and it has exten-
sions to it designed for the
Mac. One of the most obvious
is that there can be 31 signifi-
cant characters in a name, as
opposed to the ANSI 77 allow-
ance of 6 characters. The
ANSI 77 version allows only

THE FACTS

Language Systems
FORTRAN

$295; $200 without
MPW

Requirements:

Macintosh Plus, SE, or I
with 1 megabyte of RAM
and a hard disk drive with
at least 5 megabytes of free
space.

Language Systems, Inc.
441 Carlisle Dr.
Herndon, VA 22070
(703) 478-0181
Inquiry 1039.

72 characters per source code
line (from the days when cards
were 80 columns), but the
compiler can take up to 255
characters per line (which
makes sense for the Mac).

One of the annoying things
about FORTRAN—also an-
noying in this implementa-
tion—is the assumption of a
standard I/O stream. That is,
the output of the program goes
to a fixed window that has
basic menus attached to it and
a goAway box. The program-
mer can’t change the output
window without extra work
with MPW itself (attaching
extra menus, for example). If
output from the program ex-
ceeds 1000 lines into the win-
dow, it is automatically saved
into a labeled file.

Other supported 1/0 units
include the keyboard and the
printer. Thus, mouse move-
ment can’t be used in a
program without the program-
mer doing the Toolbox calls
and the necessary overhead in
the program. Whether or not
this is significant for the aver-
age FORTRAN program is
debatable. But it does reduce
the ‘*Macishness™ of the
resulting program without
extra work.

You can easily implement
the structures necessary to use
Macintosh formatted records
and communicate with rou-
tines written in other lan-
guages, like Pascal.

The compiler seems to be
designed to make the porting
of previously written FOR-
TRAN programs easy. This is
commendable, especially for
beginning programmers using
the language from a standard
educational text. But the pro-
grammer should not expect
the language to add most of the
standard Mac features auto-
matically. It seems a way to
make the existing body of
FORTRAN code usable on a
Mag, and it succeeds.

—D. Barker and Larry Loeb

continued



A funny thing
happens when vou
go around solving
other people’s data-
base problems.

People tend to
think of you as

A
dBASEIV

somebody vou're not.

But that’s all right. Because w ith
all due respect to those who dufclop
aEpllcatlons professionally, the fact 1s

at more and more evervday people
are being encouraged to turn out more

CCIt

<ind of
of

and more everyday programs.

Of coursc, it helps if they have a
tool like dBASE IV’s Applications
Generator.

The dBASE IV Applimtions
Gencrator docs pretty much what its
name implies: it writes the necessary
code to pull together all the elements
of your application. So you can con-
centrate more on what you want to
accomplish, and less on what you have
to do to get there.

The Applications Generator 1s
fully integrated with dBASE IV’s new
Control Center, too. So you get a sim-
ple, undarstandablc way to access all

this power. Be careful, though— —this
combination just mxght turn you into
a programmer.

Which actually may not be so
strange after all.

Want to see what it fecls like? Just
visit your local authorized Ashton Tate
dealér for a demonstration, or call
800-437-4329" ext. 2934 for details on
vidcotapes, demo disks, upgrades, and
more.

S\ ASHTON TATE®

lNTRODUCl\‘G dBASE lV

Circle 18 on Reader Service Card
(DEALERS: 19)

n people

1

*In Colorado call (303) 799-4900. Trademark/owner: dBASE IV,
Ashton-Tate, and Ashton-Tate Logo/Ashton-Tate Corporation.
11989 Ashton-Tate Corporation. All rights reserved.




Circle 147 on Reader Service Card

Intfroducing the
Smallest 80386 based
PC Compatible Single
Board Computer
Only 47 x 6”

Quark/PC? 11

* VGA® VidedColor LCD Controller
* SCSI Hard Disk Control
¢ Up to 4 Mbytes Memory and more

To order or enquire call us today.
Megatel Computer Corporation
(416) 745-7214 FAX (416) 745-8792
174 Turbine Drive, Weston, Ontario M9L 252

Distributors

Germany — V & C Computers (06071) 25666 FAX (06071) 5863
& Southern Europe — NCS Italia (0331) 256-524 FAX

(0334) 256-018 UK. — Densitron (0959) 76331  FAX (0959) 7107

Australia — ASP Microcomputers (03) 500-0628 FAX(03)

500-9461 Denmark — Ingeniorfirmaet (452) 440488 FAX (452)

440715 Finland — Digipoint (3580) 757 1711 FAX (3580)

757 0844 Norway — AD Elektronikk (02) 141290

Quark isaregistered US. trademark of F. & K. MFG. Ca Lid. VGA is aregistered trademark of IBMCorp.

—— megatel

* Remains In Place while you use your computer.

* Avolds Costly Repalrs. Protects delicate electronics
from dust, spills, smoke, ashes, staples.

* Soft, Flexible, retains normal keyboard feel.

* Washable, Durable High-Tech Polymer lasts years.

* Hundreds of Models. SafeSkin Is avallable for most
PCs, laptops, workstations and clone keyboards.

¢ Office * Home * Factory * Classroom ¢ Laboratory

List Price $29.95. Please call or write for free color
brochure. Dealer inquirles encouraged.

SafeSkin..

Keyboard Protector

Merritt Computer Products, Inc./4561 S. Westmoreland
Dallas, Texas 75237/(214) 339-0753 » Fax (214) 339-1313

In Canada call 1-800-663-1061
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Sourcer Magic Disassembles

Machine Code

Assembly language pro-
grammers may think they
have to work with stone-age
computing tools, but Sourcer
is a machine code disas-
sembler with the interface of
the best consumer-oriented
programs and much of the
built-in intelligence of an ex-
pert system.

A disassembler program re-
verse-engineers executable
programs, producing assem-
bly language listings or source
code. You use it to study how
programs work, to modify
them, or to check them for vi-
ruses, improperly appropri-
ated code, and inappropriate
operations. Typically, the
only control you have over a
dissassembler are the com-
mand-line options.

Sourcer has changed that; it
has an options-setting screen
that lets you select formats,
comment types, analysis
methods, and more than a
dozen other options. The
screen then displays an exam-
ple of your selections as you
make them. It even has a help
screen! (This may not be ex-
traordinary to the average
user, but it is remarkable for
an assembly language pro-
gramming tool.) Having made
your choices, you press G (for
“Go™), and Sourcer displays
the progress of the disassem-
bly process in a graph at the

multsegment files (up to 250
segments); device drivers;
program overlays; system files
(.SYS); or any RAM or ROM
addressinthe first 1-megabyte
area. Sourcer will disassemble
code from the 8088/8086,
80186/80188, V20/V30,
80286 (privileged and real
modes), 8087, and 80287 pro-
cessors to the appropriate in-
struction sets.

Sourcer uses a multiple
pass-data analysis/code-sim-
ulation sequence to separate
code from data, analyze the
code for BIOS calls, and ana-
lyze the data for strings. The
output from Sourcer consists
of source code or listing files.
Because of the length of com-
ments, you should use a 132-
character printer to list the
output files.

Disassembly of a 13K-byte
DOS utility produced a 130K-
byte .ASM file in 4 minutes
(ona 10-MHz 80286 PC-DOS
machine). An attempt to dis-
assemble an EGA demonstra-
tion program produced:
“WARNING: Packed file,
conversion quality low.” But it
still managed to produce a us-
able listing, although it obvi-
ously had problems following
the flow of the program.

Sourcer comes with a well-
written 76-page manual that
explains operation and warn-
ing/error messages. You can

bottom of your screen. also buy an optional BIOS pre-
The input to Sourcer canbe  processor.

.EXE, .COM, .OB]J, or .BIN —Ben Smith ®
: ) e i, ok Huzgg\
Sourcer A% Commumcatlons
$99.95; with optional 3031 Tisch Way
BIOS preprocessor, Suite 905 -
$139.95 San Jose, CA 95128

(408) 296-4224

Requirements: Inquiry 1050.
IBM PC or compatible
with 512K bytes of RAM

and DOS 2.0 or higher;
supports CGA, EGA,
VGA, MDA, and
Hercules adapters.



It’s always
the raw spced of an
application that
' scems to catch onc’s
| attention. But when

vou think about it,
= speed alone doesn't
always determine the amount of uscful
work you can produce.

That’s why in dBASE IV, we
added more than just a blazingly fast
EXE compiler. We added a total of
310 new or enhanced commands and

functions that help you complete your
applications in less time than you cver
thought possible.

And without your having to
become a full-fledged programmer to
doit.

Of course, the compiler by itself
lets vou run applications significantly
faster than is possible with dBASE I11
PLUS! But you'll also find yourself
working much more efficiently through
dBASE IV’s intuitive new Control
Center. As well as by using its Applica-
tions Generator. Or the Report Writer.
The Forms Generator. And much more.

After all, when 1t comes to devel-
oping dBASE IV applications more
quickly, there’s not just one way to
doit.

There is one way to find out more,
though. Just visit vour local authonzcd
Ashton-Tate dealer for a demonstra-
tion, or call 800-437-4329" ext. 2934
for details on videotapes, demo disks,
upgrades, and more.

S\ ASHTON - TATE®

INTRODUCING dBASE IV

Circle 20 on Reader Service Card
(DEALERS: 21)

“Have you noticed that
speed is not the

pro

only

1reason you

thmgs done faster?”

*In Colorado call (303) 799-4900. Trademark/owner: dBASE |l PLUS, .
dBASE IV, Ashton-Tate, and Ashton-Tate Logo/Ashton-Tate Corporation.

©1989 Ashton-Tate Corporation. All rights reserved.
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At Toshiba, were not only committed to
making computers more portable, but also
to making portables more powerful.

Which is why, in our effort to constantly
improve and refine our machines, we've
added three new computers to what is
already the most complete family of truly
portables available.

Each designed to be powerful enough
to take on the increasingly complex tasks
that face today’s sophisticated PC users.

First, the T1600 which weighs under
12 pounds and which is the fastest battery-

SALES ANALYSIS
TOTAL SALES BY COUNTRY

powered computer we've ever made.
Second, the T3100e, the successor to

our most popular machine—the T3100/20.

We've made it nearly two pounds lighter and

a lot faster—we've even

added expansion capa-

bilities. About the only

thing we didnt add was

more size.

T1600: Battery-powered 286/12MHz,
coprocessor socket, 20MB hard disk at
27msec, 144MB 32" diskette drive,
IMB RAM expandable to 5MB, detach-
able backlit EGA compatible LCD,
removable rechargeable battery pack.

Toshiba is the world leader in truly portable PCs and manufactures a complete line of high quality dot-matrix and laser printers. For more information call 1800-457-7777. All Toshiba PCs

are backed by the Exceptional Care program (no-cost enrollment required). IBM is a registered tradema

ark of International Business Machines Corporation. Models T1600 and T5200 have not

been approved by the Federal Communications Commission. These devices are not, and may not be, offered for sale or lease, or sold or leased until the approval of FCC has been obtained.
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And finally; the T5200, which has enough

power to replace virtually any desktop PC.
But we havent just concentrated on
power and portability, We've also constantly

looked for ways to make our machines more

durable, more reliable, and easier to use—

down to the 800 number our customers can
call for help with any technical question that

might come up.

We figure that's what our users demand.

And its by anticipating the growing

needs of our users that we have continually

found ways to make our machines weigh

less and do more. So you can work wher-
ever you want and however you want.
All of which might make it tempting
for some people to
abandon their desktop
for the convenience of
portability. Go ahead.
We've given you
the power to do it.

T3100e: 12M11z 286 with 80287 co-
processor socket, interval half-length
1BM slot, 20MB hard disk with 27
msec access, IMB RAM expandable
to SMB, gas plasma display, 1 4-IMB
312" diskette drive.

In Touch with Tomorrow

Circle 232 on Reader Service Card
(DEALERS: 233)

TOSHIBA

Toshiba America Inc., Information Systems Division
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SEYSER UN-SEN HELPBOOKS

NO MORE ENDLESS PAGES FLIPPING.
NO MORE WASTED TIME SEARCHING.
NO MORE TRAIN-OFTHOUGHT DERAILMENT.

$43% WILL BUY YOU
FREEDOM FROM BULKY MANUALS.
OROERS: 1-800-361-7273

A

GEYSER INFORMATICS INC.

ALL YOUR COMPUTER BOOKS

YES!
YOU CAN
NOW BURN ALL
YOUR COMPUTER
BOOKS AND
STILL BE AN ACE
PROGRAMMER!

GEYSER “ON-SCREEN REFERENCE BOOKS™ ARE
EITHER MEMORY RESIDENT OR STAND ALONE
PROGRAMS. THEY POP UP INSTANTLY AND PUT
ALL THE INFORMATION YOU NEED RIGHT AT YOUR
FINGERTIPS!

WITH GEYSER “ON SCREEN REFERENCE BOOKS”

YOU CAN NOW:

- ASK ANY QUESTION IN PLAIN ENGLISH USING
ITS UNIQUE ""PERSONAL WORD SEARCH™ QUERY
SYSTEM.

- GET THE EXACT SYNTAX AND USAGE OF ANY
COMMAND BY USING THE “COMMAND
REMINDER™ WINDOW.

- SCAN THE ON-SCREEN BOOK 8Y TOPIC USING
THE OVERVIEW FEATURE.

THE GEYSER COLLECTION INCLUDES THE
FOLLOWING TITLES:

NOW AVAILABLE

00§ dBASE ) PLUS ~ WOROPERFECT LOTUS 1.2.3.

TURBO C CLIPPER WORDSTAR

TURBO PASCAL XYWRITE Ul PLUS

MS FORTRAN

AVAILABLE END OF MARCH 89

PROLOG REFLEX SPFIPC SYMPHONY

TURBO BASIC DATAEASE ~ PFSIPROF. WRITE  QUATTRO

TURBO ASSEMBLER  dBASE IV MS WORD SUPERCALC
DISPLAYWRITE

AVAILABLE END OF APRIL 89

XENIX FOXBASE WORDSTAR 2000 PLUS ~ EXCEL

ADA R:BASE MULTIMATE MULTIPLAN

PARAQOX FRAMEWORK

EACH GEYSER ON-SCREEN REFERENCE BOOK IS AVAILABLE ON DISKETTE FOR
ONLY $49.95

GEYSER ALSO HAS A CORPORATE CUSTOMIZATION SERVICE DIVISION THAT
MAKES OUR LEAOING EDGE TECHNOLOGY AVAILABLE FOR CUSTOMER SALES
SUPPORT OR TRAINING. THIS OIVISION OF GEYSER CAN APPLY OUR
UNEQUALLED ON-SCREEN HELP TO ANY KIND OF BOOKS, MANUALS OR
CATALOGUES. FOR FURTHER INFORMATION CALL: (514 842-5719.

Circle 97 on Reader Service Card

SYSTEM REOUIREMENTS: 640K RAM, A HARD DISK, IBM XT, AT, 386 OR 100% COMPATIBLES AND PC.D0S OR MS-D0S VERSION 2.0 OR HIGHER
70 ORDER: CALL TOLL FREE: 1-800 3617273 CREQIT CAROS: AMERICAN EXPRESS - VISA - MASTERCARQ
GENERAL NOTICE: THE PROOUCT NAMES USED HEREIN MAVE BEEN USED FOR IOENTIFICATION PURPOSES ONLY ANO MAY BE TRAOEMARKS OF THEIR RESPECTIVE COMPANIES




Borland’s extensive
upgrade of Paradox makes
it a major contender

for the number-one
DBMS spot

hat might be termed ‘‘the
battle of the databases™ has
rapidly become a battle of
major software companies.
Though a flock of small-to-medium
companies sells database managers, the
major activity in “serious” relational
database managers is pretty much con-
fined to large companies with the com-
mitment (read “‘bucks™) to devote the
time and resources needed to effectively
develop these complex applications.

Ashton-Tate’s dBASE, long consid-
ered the state of the art in database man-
agers, is now in version ['V. A measure of
its acceptance is the flock of act-alike
products nipping at its heels. In fact, as
this was being written, Ashton-Tate filed
a lawsuit against Fox Software, charging
that its FoxBASE package violates the
“look and feel™ of dBASE.

But nobody can accuse Borland Inter-
national’s Paradox of being a dBASE
clone. From a user-interface and design-
philosophy standpoint, it’s a unique ani-
mal; and that’s where its power and ver-
satility lie. Introduced in 1985, Paradox
quickly became a serious contender in
the high-end database manager market,
especially after Borland acquired the
package’s original developer (Ansa Soft-
ware). Borland brought considerable
marketing clout to the equation, and with
the release of version 3, the Paradox
series has reached a point where it has the
potential of overtaking dBASE IV.

Paradox 3 is a major upgrade from ver-

FIRST IMPRESSIONS B Stan Miastkowski and Nick Baran

Paradox 3:

Neither Enigma

nor Riddle

sion 2, with numerous enhancements and
brand-new options. Like any relational
database manager, it’s feature-packed
and extremely complex. We looked at the
prerelease beta version of Paradox 3, and
this First Impression will concentrate on
its new and improved features. Although
the version we discuss here didn’t have it,
Paradox’s upcoming SQL (Structured
Query Language) engine is a potentially
significant development. (See the text
box “Paradox Tests the SQL Waters™ on
page 110.)

QBE Gets Better

Paradox was the first PC-based software
package to incorporate a true Query-By-
Example approach to conducting data-
base operations. And until recently, it
was the only one. (The latest release of
dBASE incorporates QBE, although we
hadn’t seen it at this writing.) IBM devel-
oped the QBE definition in the mid-
1970s. Until Paradox appeared, QBE
was used mainly in minicomputer and
mainframe database applications.

In Paradox 3, QBE is the core of the
user interface. By now, Paradox’s table-
based, fill-in-the-blanks approach to lo-
cating data is familiar to thousands of
users. As QBE implies, performing a
query involves giving examples in a
query table. Paradox has always had a
rich selection of query options, and ver-
sion 3 has added a few more.

One of the major new features of Para-
dox 3 is the choice of how to join data that
you query from multiple tables. With any
relational database manager, a common
problem with a query that takes data
from several related tables is what to do
with mismatches. When you join two or
more tables, should records in one table
with no matches in the other be included
or excluded in a new table? Most data-
base managers simply don’t offer you a
choice. They either always exclude the
records, something called an inner join,
or they always include them, which is
called an outer join.

An inclusion operator in Paradox 3
now gives you the option of easily per-
forming either an inner or an outer join.
By default, Paradox, like most database
managers, does an inner join of tables.
But in Paradox 3, placing an exclamation
point in the query tells the program to do
an outer join. To be fair, it is possible to
do outer joins with most database man-
agers, but it requires several steps that
are time-consuming and usually require
more than a bit of programming skill.

In Paradox 3, Borland has extended
the original QBE definition by including
set operations. They add a collection of
logical operations to a Paradox query.
Because they allow you to perform high-
ly complex queries in a single step, set
operations are another step toward mak-
ing Paradox 3 easier to use.

Creating sets is a simple matter of
placing the keyword SET in the leftmost
column of a query form. SET defines in-
formation about sets of records, which
you can then compare with other data.
The SET command works in conjunction
with four new operators: ONLY,
EVERY, EXACTLY, and NO. For ex-
ample, in a typical order-entry system,
you can use a one-line query to ask
“Which products have been ordered only
by customers in New Hampshire?”” Para-
dox 3 also has an OR operator that lets
you perform additional one-line queries
such as “Who lives in California OR
New York?” In prior versions, this re-
quired a second line in the query.

Another new feature, though minor,
also adds to Paradox 3’s usability. While
you’ve always been able to perform cal-
culations within a Paradox query, you
had no control over what the new field in
the resulting table was named. That
problem has been solved with an AS op-
erator that lets you name the new field.

Improving Relations

Although relational database managers

have become an industry standard, they
continued
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PARADOX 3

One of the big promises of the
networked computing environ-
ment of the 1990s is the marriage be-
tween local databases on personal com-
puters and large databases on main-
frames and minicomputers via the
Structured Query Language. The idea
is that users of local databases such as
Paradox or dBASE will be able to issue
queries in the “native language” of the
database. Those queries are then trans-
lated into SQL and transparently trans-
mitted to remote databases, where the
query is processed and the data is re-
trieved and sent back to the local data-
base. Ideally, the data on the remote
database appears as just another table
on the local database.

This type of transparent connectivity
to SQL will offer some major advan-
tages to database users in large organi-
zations. It will be possible not only to
centralize important data on the main-

Paradox Tests the SQL Waters

frame or minicomputer, but also to
allow users access 10 that data on their
PCs with all their inherent advantages
such as independent processing, graphi-
cal interfaces, and a large and flexible
software base. Centralization will also
greatly improve the security, consisten-
cy, and integrity of the organization’s
data.

Although it wasn’t available in the
beta version we tested, Paradox SQL
connectivity was demonstrated by Bor-
land at a recent industry trade show.
The demonstration simultaneously ac-
cessed databases in Oracle’s SQL,
[BM's OS/2 Extended Edition, Novell’s
XQL., and the Sybase SQL Server.

Borland has developed a core SQL
“engine” for Paradox that translates
queries issued using the Paradox Query-
By-Example feature. The user issues a
QBE query. If a remote database is pres-
ent, the Paradox SQL engine detects its

presence, translates the query into
SQL, and sends it to the remote data-
base. The result of the query appears on
the PC as a Paradox Answer table.

Like most so-called standards, the
leading versions of SQL now on the
market are incompatible with each
other. But these incompatibilities are
apparently inconsequential to the SQL
connectivity engine built into Paradox,
which simply has different translators
that handle the different versions of
SQL.

Paradox users won’t be aware of this
process because the remote data will ap-
pear as a Paradox table regardless of the
source of the remote database or its ver-
sion of SQL. The Paradox SQL connec-
tivity package will also include remote
data entry into SQL databases and
the “pass-through™ of PAL (Paradox
Application Language) syntax to SQL
queries.

do have inherent problems. One typical
difficulty is aptly named the “order-en-
try problem,” because it manifests itself
during the design of common order-entry
databases. Designing a single form that
enters a sales order, displays customer
information, and lets you enter an un-
limited number of items isn’t as trivial as
it sounds. The interrelationships between
items can quickly become very complex.

Another problem of relational data-
bases is what designers call referential
integriry, which is making sure that ex-
plicit relationships between records are
maintained. For example, a common
goal is to make sure a customer record
can’t be deleted if that customer has an
outstanding order.

Problems like these aren’t insur-
mountable, but in most database man-
agement systems they require a great
deal of programming knowledge to
solve. Paradox 3 has added several new
features to forms design that directly ad-
dress these inter-table relations and de-
pendencies.

The most important of these is the ad-
dition of multitable forms. A single form
in Paradox 3 can now display data from
multiple tables. Also added are linked
tables within forms. For example, if
you're using a form that uses multiple
tables of data, you can link or unlink the
tables. If you leave the tables unlinked,
you can scroll through multiple tables in-
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dividually on the form. But if you link
the forms, the multiple tables remain re-
lated to each other. As you move through
a database, Paradox 3 automatically
keeps track of the interrelationships of
the data. In a typical linked application,
Paradox 3 won't let you delete a record
when other records depend on it. This
serves to eliminate the referential integ-
rity problem.

Graphically Speaking
One long-awaited addition in Paradox 3
is its advanced graphics capabilities.
While graphics are available in other
database managers—either integrated
into the package or as extra-cost add-
ons—Paradox 3’s graphics are singular
in both ease of use and versatility. The
program has a large selection of graph
types. including the standard pie charts,
line graphs, bar graphs, and x,y graphs.
Creating a graph is simple: You use
Paradox’s ROTATE command to rotate
data columns into the order you want
them to appear and then press a single
key. Paradox 3 instantly graphs the data,
choosing the type of graph that’s most
fitting for the type of data you're graph-
ing. If you want to change the graph type
or otherwise customize the graph, you
have a full contingent of graphics menus.
Besides printing graphs on most
printers, you can also export Paradox 3
graphs in a variety of industry-standard

graphics file formats for further work.
And if you need to give presentations, a
WAIT command within the program lets
you create a ‘‘slideshow” of Paradox 3
graphs.

Crosstab Control
A new feature that’s tightly coupled to
Paradox 3’s graphics capabilities is its
crosstab function. The package’s normal
table view of data is usually the best way
of organizing and viewing information.
But especially when you want to graph
data, a spreadsheet-type view of the data
is more useful. The crosstab command
instantly converts a standard table into a
matrix-type spreadsheet view. For ex-
ample, crosstab converts a table that con-
tains customer names, item names, and
amount sold into a new table with item
names as column headers and counts in
columnar format. The resuit of graphing
this type of data is easier to interpret.
Depending on how you've organized
your databases, crosstabs don’t always
improve graphs. However, the crosstab
spreadsheet-type view is useful with Par-
adox 3's import/export features. To Par-
adox’s 1-2-3 connection, Borland has
conveniently added the ability to import
data from its own Quattro spreadsheet.

Adding Color to Your Life
In previous versions, Paradox didn’t use
color very well, simply giving you a



PARADOX 3

white-on-blue display on a color monitor.
But version 3 lets you use color effective-
ly, indeed. You can specify colors for
fields, forms, menus, and just about
every other component of the program.

This can be more than a little useful.
For instance, you can have negative num-
bers show up in red, highlight the most
important parts of a form, or even high-
light a current table image in a different
color. Though it sounds trivial, Paradox
3’s color control can help you make your
applications easier to use and more
intuitive.

Your Programming PAL

The Paradox Applications Language has
always been one of the most powerful
database programming languages in the
business. And the version of PAL that
comes with Paradox 3 has a host of en-
hancements, including new commands
and additional arguments for existing
statements. Space restrictions preclude
our going into detail about them; but as
you might expect, most of the added
commands support Paradox 3’s new
features.

PAL, like the programming languages
of Paradox 3 competitors, requires a
goodly amount of programming experi-
ence to use effectively. Not coinciden-
tally, it also requires a large time
commitment to learn. Since PAL pro-
gramming is essentially a full-time
proposition, serious PAL programmers
are likely to be found in large companies
with a heavy commitment to Paradox.
For the rest of us, the Personal Program-
mer is included with every copy of Para-
dox 3. Also updated for the new version,
the Personal Programmer is an interac-
tive applications generator that lets you
create turnkey menu-driven custom
applications.

Appearing on the Network

Last but not least in Paradox 3 are a few
small enhancements to its multiuser ca-
pabilities. Ever since Paradox 2, the
package has been one of the few off-the-
shelf applications that easily handle net-
works with no modifications. Not sur-
prisingly, all the enhancements and new
features mentioned above also work on
networks.

One intriguing application that uses
Paradox 3’s new graphics capabilities is
the ability for a manager to use Paradox 3
on a network to monitor workflow. For
instance, a system manager can use the
package to graph data that other users are
entering. And because Paradox 3 per-
forms network updates in real time, the
graphs will change as data is entered.

Paradox 3

Ty
Relational database manager

Company

Borland International
1800 Green Hills Rd.
P.O. Box 660001
Scotts Valiey, CA 95066
(800) 543-7543

(408) 438-8400

Format
Unavailable in beta version

Language

Hardware Needed

IBM PC, AT, XT, PS/2, or compatible
with 512K bytes of memory, DOS 3.0 or
higher, a hard disk drive, and one
floppy disk drive. To display graphics,
aCGA, EGA, VGA, or Hercules
graphics adapter is needed.

Documentation
Unavailable in beta version

Price
$725

Inquiry 1067.

The Contender

Individually, the enhancements to Para-
dox 3 are impressive. Taken together,
they result in an exceptional database
management system that has all the capa-

bilities necessary for even the most ad- |

vanced applications. Yet unlike most of
its major competitors, Paradox 3 is intu-
itive enough so that it can be used for
many applications without a large learn-
ing curve. Still, getting the most from
Paradox does require a commitment to
learning. But its extensive on-line help,
coupled with a set of updated and rewrit-
ten manuals, makes that job far from ar-
duous. Priced at $725, Paradox 3 isn’t
exactly inexpensive, but it’s comparable
with other high-end, high-powered data-
base management packages. With the re-
lease of Paradox 3, Borland now has a
product that easily matches, and in some
ways surpasses, the competition. B

Stan Miastkowski is a BYTE contributing
editor, director of K+§ Concepts (a
documentation and consulting firm), and
editor of the “OS Report’’ newsletter. He
can be reached on BIX as “stanm.” Nick
Baran is a BYTE technical editor based in
San Francisco. He can be reached on BIX
as “nickbaran.”
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THE COMPUTER CHRONICI.ES

makes keeping up with the information age easy.

Stewart Cheifet and Gary Kildall

are your co-hosts for a weekly half-hour television
program aimed at computer users, owners, educators
and computer industry professionals. If you’re looking
for help in finding out what’s new and what’s news,
tune in to THE COMPUTER CHRONICLES every
week on your local public television station.

The latest developments in personal computer
hardware and software are discussed, demonstrated
and reviewed. The industry’s top developers, execu-
tives, analysts, and journalists keep you on the cutting
edge of the computer business. Paul Schindler reviews
new software and Wendy Woods goes on location to
find out how users are taking advantage of new
developments.

Topics this season include Local Area Network
Software —Fax Boards—New Generation Spread-

sheets—Color Printers—SQL—Hard Disk Manage-
ment—Hypertext—Display Technology—Program-
ming Languages—PC Kits—Bus Wars—The Battle
of the Operating Systems—Foreign Language Soft-
ware—Artifical Intelligence—Neural Network Tech-
nology—Megaherz Mania—Software Piracy—Per-
sonal Information Management Software—Optical
Storage—and much more.

Each week THE COMPUTER CHRONICLES
looks at the top stories of the week in Random
Access, a news segment designed to keep you
informed about the latest developments in the com-
puter industry.

THE COMPUTER CHRONICLES, a weekly
half-hour of public television that just might be the
help you need.

Chronicles.

THE COMPUTER CHRONICLES IS NOW ON BIX

BIX, the Byte Information Exchange, now has a conference for The Computer

Now you can communicate directly with the staff of The Computer Chronicles to
suggest topics for future shows or to request information or details on past shows.
Once on BIX, just type “COMP. CHRON” at the colon (:) prompt.
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The newest version
of the Mac SE
runs rings around
its predecessor

f you’re interested in brute Mac

power, but you lack the desk space

or the credit line for a IIx, then the

new Mac SE/30 may be just the ma-
chine for you. This newest Mac is a
major addition to the Apple Macintosh
product line. Featuring a 68030 CPU
and a 68882 floating-point unit (FPU),
the Mac SE/30 puts the heart of the Mac
IIx into the body of a Mac SE. In fact, the
only thing the Mac IIx has that the Mac
SE/30 doesn’t have is the NuBus expan-
sion card cage.

The new machine is the latest in just
one family of Macs. Apple now talks of a
“modular” family of machines (which
currently consists of the Mac II and IIx)
and a “compact” family of machines
(now headed by the Mac SE/30 and in-
cluding the Mac Plus and SE). The Mac
SE/30 bridges the gap between the high
performance of the modular systems and
the small footprint of the compact fam-
ily. As you’ll see, the Mac SE/30 is in
fact just as powerful as any of the modu-
lar systems.

From the outside, the Mac SE/30
looks like any other Mac Plus or SE. But
the internals of the machine represent a
new design incorporating the perfor-
mance features of the Mac IIx. The new
logic board (see photo 1) sports a 16-
MHz Motorola 68030 processor with a
built-in memory management unit
(MMU), just like the Mac IIx. The logic
board also has the same single in-line
memory module (SIMM) RAM chips as
the Mac IIx, and it is expandable to 8
megabytes.

PHOTOGRAPHY: PAUL AVIS © 1989

COVER STORY

FIRST IMPRESSIONS @ Nick Baran

The Mac SE
Takes Off

The Mac SE/30 also uses the same
256K-byte SIMM-mounted ROMs. This
means that the Mac SE/30 can support
Toolbox functions such as Color Quick-
Draw, although it comes standard with
the familiar 9-inch built-in black-and-

white monitor. A new 32-bit expansion
slot, however, provides an obvious op-
portunity to add color to the Mac SE/30.

A 16-MHz 68882 FPU comes stan-
dard, and so does the Apple Sound Chip

continued
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Photo 1: The new Mac SE/30 logic board features a 16-MHz 68030 CPU and a 68882 FPU. There's only one floppy disk drive
connector on the board (the Mac SE has two). Note the SIMM-mounted ROMs and the 030 Direct Slot. Also note the 64K bytes of
video RAM just above the SIMM RAM.
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THE MAC SE TAKES OFF

supporting four-voice stereo sound. The
Mac SE/30 also features the new SWIM
(Super Wozniak Integrated Machine)
floppy disk drive controller chip, as well
as the FDHD (which stands for *‘floppy
disk high-density”) floppy disk drive
that reads MS-DOS- or OS/2-formatted
disks as well as Apple II ProDOS disks.
However, you still have to use the Apple
File Exchange utility to transfer files
from a foreign operating-system format
to the Macintosh system.

And there’s more. The Mac SE/30
features a single 32-bit expansion slot
called the 030 Direct Slot. It is basically
NuBus-compatible but has a different
form factor so that NuBus cards won’t
fit. But Apple engineers told me that you
can easily convert Mac II NuBus logic
designs to the 030 Direct Slot and that
you can use the same NuBus software
drivers.

However, the 030 Direct Slot’s 120-
pin Euro-DIN connector is not physically
compatible with either the 96-pin Mac 11
NuBus or the 96-pin Mac SE expansion
slots. The Direct Slot is positioned verti-
cally in the computer chassis, unlike the
horizontal layout of the expansion slot in
the standard Mac SE (see photo 2).

One other significant change from the
standard Mac SE is the use of 64K bytes
of separate dual-ported video RAM to
control the internal monitor. Since this
video RAM is connected directly to the
CPU, there’s no need for a video buffer
in the memory subsystem. This means
that main memory is not burdened with
the additional task of controlling video
/O, unlike the Mac SE’s memory sub-
system. Specifically, in the original Mac
SE design, the CPU had to interleave its
memory accesses (three out of four
cycles) with the video display circuits so
that the Mac’s screen could be drawn.
This meant that the Mac SE’s CPU could
access memory only 75 percent of the
time, which degraded system perfor-
mance. The separate video RAM in the
Mac SE/30 allows the 68030 processor to
access memory at every cycle. This is a
big win in performance, since applica-
tions execute in fewer cycles than with
the previous video buffer system.

The basic interfaces in the Mac SE/30
remain unchanged from those of the Mac
SE. The SE/30 has two Apple Desktop
Bus connectors, two RS-232C/RS-422
serial ports, and a SCSI connector rated
at the same transfer rate as the one in the
standard Mac SE: 172K bytes per second
for polled transfers, and 656K bytes per
second for blind transfers.

Along with the Mac SE/30, there is a

continued

Photo 2a: The cramped
insides of the Mac SE/30.

Photo 2b: The expansion
board mounts vertically in the
chassis. In the original Mac
SE, the expansion board
mounted horizontally under
the main logic board.
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Table 1: According to the version 1.2 BYTE Benchmarks, the new Mac SE/:*)
outperforms the Mac SE and the Mac 11, and it approaches the performance of
(and in some cases, even outperforms) the Mac Ilx, with which it shares a
common coprocessor. All times are in seconds.
Test Mac SE/30 Mac SE Mac I Mac lix
CcPU
Matrix 16.4 69.2 21.2 17.1
Sieve 31.7 170.2 40.2 313
Sort 295 154.1 44.2 295
String move
Byte-wide 82.1 373.6 93.9 82.1
Word-wide 421 186.8 45.6 421
Doubleword 229 121.3 229 228
Disk I/0
SubFinder Seek
SCSI
(1 block) 16.6 28.3 16 139
(32 blocks) 154.3 185.9 35.7 35.6
File 11O
Seek 0.2 0.6 0.2 0.1
Read (seconds/K byte) 0.02 0.049 0.02 0.021
Write (seconds/K byte) 0.01 0.044 0.01 0.014
Large file
Write 4.3 1.8 5.2 4.3
Read 4.8 8.4 4.8 4.7
Video
Text
Text edit 57 16.3 5.6 4.7
Draw string 2.4 3.9 1.8 1.6
Graphics
Small-C 44.6 80.9 57.7 52.8
QuickDraw 0.3 1.2 0.3 0.3
Floating Point
Math 147.6 891.3 175.3 151.5
Trapezoidal rule: sine(x) 73.3 598.0 848 72.7
Trapezoidal rule: e* 97.9 720.7 1125 96.6

new version of the System software—ver-
sion 6.0.3. This new version includes
some fixes to the FDHD driver and to the
Apple File Exchange, allowing a wider
tolerance for MS-DOS-formatted disks.
For current Mac users, unless you use
the Apple File Exchange, there is no rea-
son to upgrade to version 6.0.3.

Pricing and Configurations

The Mac SE/30 is available in two con-
figurations: either with 2 megabytes of
RAM and a 40-megabyte hard disk
drive, or with 4 megabytes of RAM and
an 80-megabyte hard disk drive. Both
configurations come with the 68882
FPU. Both hard disk drives have an aver-
age access time of less than 30 millisec-
onds, according to Apple engineers.

The Mac SE/30 with 2 megabytes of
RAM and the 40-megabyte hard disk
drive will cost $5069, according to
Apple. As we go to press, Apple says the
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4-megabyte version with the 80-mega-
byte hard disk drive will cost $6369. As
with most Apple pricing structures, nei-
ther of these configurations includes a
keyboard.

Upgrades

Apple plans to offer upgrades for current
Mac SE owners. You will be able to up-
grade either to a new logic board with 1
megabyte of RAM or just to the FDHD
disk drive and SWIM chip disk drive
controller. Note that you will not be able
to use the 150-nanosecond memory from
your old Mac SE in the new Mac SE/30,
since the SE/30 requires the faster 120-
ns RAM used on the Mac II.

You can bet that the upgrade price for
the logic board will make you think
twice. It may actually be cheaper to sell
your standard Mac SE and then buy a
new Mac SE/30 than it would be to up-
grade. At the time of this writing, Apple

had not set price or availability for up-
grades, though the company says it ex-
pects to have the upgrades available in
March.

Performance
Although I had limited time to work with
the new machine, I was able to run the
BYTE benchmarks on a Mac SE/30 at
Apple’s headquarters. The machine I
tested had a 40-megabyte hard disk drive
and 8 megabytes of RAM. Table 1 shows
the BYTE benchmark (version 1.2) re-
sults of the SE/30 compared with those
for a standard Mac SE, a Mac II, and a
Mac IIx. As you can see, the perfor-
mance of the SE/30 is comparable to a
Mac IIx and in some cases exceeds it.
Clearly, this machine is in a whole dif-
ferent league than the standard Mac SE.
In particular, note that processor-
intensive tests, such as the Sieve, String
Move, and floating-point tests, show the
SE/30 sometimes outperforming the
standard SE by almost an order of mag-
nitude. To be fair, I should note that the
standard SE does not have an FPU. Disk
read/write operations are also faster,
since the Mac SE/30 uses higher-speed
hard disk drives.

So Why Buy a Mac 11?

This is the obvious question. The Mac
SE/30 offers essentially the same fea-
tures as a Mac IIx. The only real differ-
ence is that the Mac II and IIx have six
NuBus expansion slots. You can expect
to see lots of Mac IIs operating as net-
work file servers with Mac SEs and
SE/30s as nodes on the network.

The other difference is that Apple does
not plan to support A/UX on the Mac
SE/30. So if you want to run Unix, you’ll
have to buy a Mac IIx, unless you’re will-
ing to try running an unsupported ver-
sion of A/UX on the Mac SE/30. Since
the SE/30 uses the same CPU, MMU,
and ROM as the Mac IIx, there is no rea-
son why A/UX would not run on it. It’s
just that Apple won’t support it.

The Mac SE/30 is a very attractive
machine. It’s expensive, but it brings
truly high-performance capabilities to
the *“‘compact” Macintosh pr