SETTING THE STANDARDS

15 BYTE Lab Tests a Dozen Disk Utilities

YEARS

e ;
JANUARY 1990 A McGRAW-HILL PUBLICAiION

W
The Annu#

BYTE AWARDS

The year's best products
and trailblazing technologies

Apolio’s AffordabifNorkstation

Under the Hood:
Math Coprocessors

Macintosh Expert Systems

On-Line BBSes
Span the Globe

REVIEWS

The NeXT Cube
Low-Cost Laptops

3 BIG Mac Hard Disks

Develop for Windows or
0S/2 with CommonView

Ethernet Speed
for Mac LANs

PostScript for LaserJet
Bricklin’s PageGarden $3.50 U.S.A.
GoldWorks II Y3 S50 aen5280

4

PAGE 152

T AL T

01
|
440235"p!



UNCING
)0 OFF THE
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THE NEW
DELL SYSTEM* 316SX
16 MH: 3865X

The pertect kow profile manstream
computer, combimng 3865X power
and compatibiliey with unprece
Jented value and support
STANDARD FEATURES:
+ Inrel SO3BOSN micrupnixcessor running
ar 16 MiH=,
+ Choce ot 512 KB, 640 KB, I MB
or 2MB of RAM expandable to
16 MB (5 MBon the sstem board)
* Page inadde mterleaved memon
archirecture.
« LIM 4.0 support for nemaore over
KB,

+ Integrated diskette and high per-
tormance 16-bit VOA video eomtrotler
n swstem board.
+ Socket tor Intel 80387SX mach
COPTOCENSOT.
+5.25" L2MBor 3.5" L4 MB
dikette drive.
« Integrated high pertormance hard disk
interface on svstem board
+ Enhanced 101-key kevhoard
¢ I parallel and 2 sernal pores,
* 3 tull-sized l6-bit AT expansion slots
available
**Commerciul Lease Plun. Lease for as
Lowe as $72/momih.
Xerox Extended Service Plun pricing
starts at $187.
20 MBACGA Monochronwe Svsrern
$1.899
HOMBVGA Color Plus Sywem $2,399
40 MB Super VGA Svstem

(800x600) $2.499
100 MB Super VGA Svatem
(& 600) $3.099

Prices retlect 512 KBof RAM

640 KB vervons of the above systems ane
available for an additional $50. 1 MB
versions for an addisonal $150, and

2 MB versons for an addinonal $380

THE DELL SYSTEM?® 210
12.5 MH: 286.
The price savsaits anentr-level system
The performance savs 115 a lot more.

STANDARD FEATURES

+ 80286 nucroprocessor running
ar 12,5 MH:

« Chuoice vt 512 KB, 640 KB, | MB

or 2MB* ot RAM expandable
16 MB (6 MBon the svstem board).

* Page mnle interleaved memon
architecture.

+ LIM 4.0 wupport for memony
over 640 KB,

+ Integrated diskette and high pertorm
ance 16-bie VOA video eontroller on
swstem boar

+ Socket tor Ineel 80287 marh
COPRICESSOT.

+5.25" 1.2 MBor 3.5” 144 MB disketre
d"\ ¢

* hregrated high pertormance hard disk
nrertace on system board

+ Enhanced 101 kev kevboard.

« | parallel and 2 serwal ports.

* 3 tull-sized 16-bit AT expansion slots
warlable

“*Commaercial Lease Plun. Lease for

as loweas $61/mmith,

Nerox Extended Sevvice Plun
pricing starts at $158.
NEW LOW PRICES

20 MBVOA Monochrome Sestem

$1,599

20 MBAGA Color Phus Svatem: $1.899

40 MBVOA Monochrome Sestem

LT

HOMBAOA Color PlusSvaem $2.00

Prices bisted retlect 512 KBat RAM
640 KB versions of the above svstemns are
available tor an addinonal $5¢, 1 MB
verons tor an additional $150, and

2 MB veraons tor an additional $300
100 MB hard drive eonfigurations also
walable

THE NEW
DELL SYSTEM* 316LT

Thi new tull-tearured, hattery powered

IROSN Laptop conts less than most 286
PO

STANDARD FFATURES

« Intel SOISHEX micruprocessor nmning
w16 MH

*Choice ot TMBor 2 MB=ot RAM
expandable o 8 MB (on the svrem
soard using 1 MBSINMS)

* LIM 4.0 support lor memory over

MB

« Adjustable and detaciable 640 480
VGA Liquid Crystal Displn

+One mdustry standard halfesize S-bue
expansun slot

* Socket for 16 M1z Tniel BOIB7SX
math coprocessor

*3.5" 144 MBduiskette drive

*53-kev kevh sard with embedded
numeric kevpad and 12 function kevs.

+ | parallel, Tenal, and extermal VOGA
monitor port

« Connector tor 13-key kevboard or
numeric kevpad

* Removable and rechargeable NaCad
batrery pack utthzing Dell's"contnu-
us power” battery svetein (patent
pending

* AC Adaprer.

**Commererad Lease Plan, Lease for

as lncas $127 momth,
Xewn Extended Service Plan pricing

starts at 3295,

20 MBI MBRAM £3.499
20MB, 2 MBRAM 33,609
HOMBIMBRAM $3.799
HOMB 2 MBRAM 23,999

For a limited time get an extra battery
tree with every 316LT purchase.

EDITORS|

CHOICE 25 Mbs

«Chowee of 1 MB, 2 MBor4 MBot RAM*
expandable to 16 MB (using a dedicated
high-speed 32-bit memon slot).

STANDARD FEATURES

+ Inte] 80386 muicroprocessor runnuing at

THE DELL SYSTEM"325 25 MHz 386.

An even better value at these low prices.

* 200-watt power supply.

+ S industre stndand expansion slots

{6 avatlable)
**Commercud Lease Plun, Lease for as loe

« Advanced [ntel 82385 Cache Memon
Controller with 32 KB of high speed static

drive.

« VGA systems include a high petfomunce
16-but video adapter.

* Socket tor 25 MH:z Intel 80387 or 25 MH:
WEITEK 3167 math coprocessor.

+5.25" 1.2 MBur 3.5" 1.44 MB diskette

+ Enhanced 101-kev kevboard.

RAM cache

* Page made interleaved memon architecture

as $15 3month,
Xerox Extended Service Plun pricing
starts at $370.

NEW LOW PRICES
40 MB VGA Monochrome Svstem
$4.199
100 MB VGA Color Plus System
$5,099
100 MB Super VGA Color Svstem
(BOOXOOM $5.199
150 MB Super VGA Color Svstem
(H0x600) $5.699

+ Dual diskerte and hard drve contreotler.

Prices hated retlect 1 MBot RAM. 322 MB

hard drive configurations also avinlable. 4 MB

versions available tor an additional $600

« 1 parallel and 2 serial ports

+ raper
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When customers asked us to lower prices on the 25 MHz 386" system

thar won PC Maguzine’s Editor’s Choice and PC World’s Best Buy, we m NO'

gave a typical Dell response: OK

You see, we have an unusual relationship with our customers. up m SI I ‘

We deal directly with them

That’s why we can custom configure each system for each customer. DE LL sv:

That's why we can provide them the most comprehensive service

and support in the business.

And, with no retailers, we can actually offer high-end systems like
this Dell System® 325 for as low as $4,199. With other configurations
$2,500 below the comparable IBM or Compagq systems.

Or, a custom configured leasing plan can be designed for any
business:*

Which explains why Dell has won the last four PC Week polls for
overall customer satisfaction.

Asfor the System 325, it's a thoroughbred. And it runs on either
Microsoft MS-DOS® MS®0S/2, or our Dell UNIX®System V, which
is compatible with AT&T System V Interface Definition. As well
as XENIX?

Equipped with VGA, optional Intel or WEITEK coprocessor, and
hard drives ranging from 40 MB to 322 MB, it still leaves 6 expansion
slots free.

And every Dell system includes a 30-day money-back satisfaction
guarantee. As well as a full-year warranty, self-diagnostic software, and
toll-free technical support that solves over 90% of customer problems
by phone. With next day on-site service for the other
10%, provided by Xerox Corporation®

Why don’t you check out the specs and prices
on the next page. Or look through some of
our other new systems.

Then, if you'd like information on a specific
configuration, or have any questions at all, pick
up the phone and talk with one of our sales
representatives.

For that onc out of five, the computers may

‘l / 9"&'& Ew:«. rsut. “‘

—~

not be free. But the phones are.

R




7) If you could make any changes or improvements to our products, what would
they be? (Please list your top three suggestions) .
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We've lowered, reduced and dropped the price of the Dell System®325. See inside for details.

-

DELL

OMPUTER
CORPORATION

800-426-5150.

To order, call 800-426-5150. In Canada, call 800-387-5752. In Germany, call 06103/701100. In the UK., call 0800 414535.

Circle 96 on Reader Service Card



What else would you expect

PC MAGAZINE, January 1989,
"In «a field of powerhouse machines
there can only he one winner, and
ALR's FlexCache is it."

INFO WORLD, July 1989.

"ALR Systems Unleash 486 Power. The
PowerCache 4 shines in the CPU-
specific portion of the InfoWorld Auto-
mated Benchmark Test, gaining a score
of 16.3."

PC WEEK, Juiv 1959,

"Based on a series of benchmarks run
last week on Advanced Logic Research,
Inc.’s prototype 486 desktop system,
ALR will enter the 486 market with
hang.”

At ALR, we will never rest on our laurels. We strive to be the best, as
proven by our past achievements. Now with the introduction of the
new ALR PowerCache 4™, we've designed a system that is far
beyond comparison. Again, we have taken PC-microprocessing power
a step further by designing a unique proprietary PowerCache 4 cache
controller using ALR's custom ASIC chips which deliver the fastest
processing speed ever.

More important, PowerCache 4 is the first PC to fully utilize 128-bit
burst mode and a "read and write-back” 128KB cache design, provid-
ing a better than zero wait state performance as compared to the i386.
Furthermore, the ALR PowerCache 4 is 100% IBM® PS/2™ Micro
Channel™-compatible supporting bus mastering devices and giving

ALR M130 ALR M150, M35C IBM M70-A21
Desktop M650 Floor-Standing  Power Platform™
CcPU 25 MHz i486 25 Mz i486 25 MHz i486
Bus MCA MCA MCA
External 128 KB cache 128 KB cache None
Cache Read and Write-Back  Reac and Write-Back
Video 640x480 £A0x£80 640x480
Opt.on 1024x768 1024x768 Norie
board
1/08lots | 6 expansion siots 6 expanson slots 3 expcnsion slots
Storage | 4-3 1/2° 1-full heignt 3-3 1/2° drives
Expansion 2-1/2"-height
2-3 1/2' crives
Disk |30 mB-260 MB 150 MB-650 MB 110M8
Capacity
Sarting at

Price $9.990 $11.4%0 $12990



California Anza-Borrego
Desert State Park

(Cannonball-shaped sandstone,
These concretions are

formed of onion-skin layers of
minerals resistant to erosion.)

1486 system in the world.

from the leader in 386 tec
.

you a more efficient system for a variety of multi-user and fileserver
applications. Like most ALR computers, the PowerCache 4 is a truly
balanced system. The fastest power is achieved by enhancing our
PowerCache 4 design with the industry's fastest disk drives and inter-
face. The PowerCache 4 systems come standard with a high-speed
15MHz ESDI and 32 KB hard disk cache on the disk controller.
What more could you possibly need.

It's no wonder ALR remains ahead of the pack with our innovative
design expertise. As far back as 1986, we've been recognized in the
industry as a leader in performance. Recently, the highly acclaimed
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us
the honor of receiving the PC Magazine Award for Technical Excel-
lence for designing the industry's most advanced cache architecture.
As for 1989 we've already begun to excite the industry with the
PowerCache 4.

Now. what else would you expect from a company who is so com-
mitted to innovation and high-performance technology that we take
you a step beyond. At ALR, we are concerned with your processing
needs. Our technical support staff is available to assist you by one
simple phone call. All our systems are backed by a one year war-
ranty. Call today for more information on the new PowerCache 4 and
the name of an authorized reseller nearest you.

1-800-444-4ALR

; % 25 128Kbytes Coche Totat H vi",,

64 Koytem of 25na Sk RAM ¢ Cache )

&4 KDy'es Of 25na SIome RAM { Corha )
2M8 1o 328 of Dynarmic RAM
Mawn Memory
PowerCache 4 is the first PC to fully utilize
128-bit burst mode and a "'read and write-
back" 128K B cache design, providing

better than zero wait state performance as
compared to the i386.

R\\\w

Home of the World’s First 386 PC
Advanced Logic Research Inc.

Advanced Logic Research, Inc.
9401 Jeronimo Irvine, CA 92718
(714) 581-6770 FAX: (714) 581-9240
For our Canadian office:
1-800-443-4CAN
For our UK office:
0 635-521 922 FAX: 0 635-521 844
For our Singapore:
(65) 258-1286 FAX: (65) 258-1285

ALR und Advanced Logic Research, Inc. are registered trademarks, PowerCache 4 is a registered trademurk of Advanced Logic Research. Inc. 1BM and PC. PS/2. Micro Channel ure registered

of Intel C

of Business Mach Intel. 386 and i486 are reg

Circle 15 on Reader Service,Card (DEALERS: 16)
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PRODUCTS IN PERSPECTIVE REVIEWS

152 Product Focus:
Just What the Hard Disk Doctor
Ordered
by Stan Wszola, Howard
Eglowstein, and Tom Thompson
The BYTE Lab looks at 14
hard disk utilities that can protect
against data loss and optimize
your hard disk.

49 WHAT'SNEW
81 SHORT TAKES

Portable Mainframe,

Opus Systems introduces the first
portable RISC workstation
LapLink Mac III,

move files from one Mac to another
with this program from Traveling

Software 169  Sizing Up the Cube

Intelligent Graphics by Tom Thompson

Controller 20, and Ben Smith
Hewlett-Packard’s powerful The NeXT Computer—advanced
dedicated graphics processor features, fair performance.

Gray F/X.

177 Bornto Travel

Xerox Imaging Systems offers

a gray-scale raster editor _ by Wz]zyne]Rash Jr.
Fax96, XT-class laptops from GRiD
simple and low-cost faxing COVER STORY and Sharp offer the right mix
JSfrom Fremont Communications of features for computing
The BYTE Awards en route.
FIRST IMPRESSIONS by the BYTE Staff 183 Hard Drivin’ Mac
28 5 by Rick Grehan

94  Apollo Shrinks page Utility software distinguishes
the Workstation Price Tag 300-megabyte Mac hard disk
by Ben Smith The best and the drives from MicroNet, Racet,
Apollo introduces the world’s . and Jasmine.
most affordable workstation. brightest of products

and technologies
in 1989.

F\I’I'R'l' ADVICE

99 Computing at Chaos Manor: 129 Macinations:
A Matter of Style The Big Four
and Grammar for Mac Databases
by Jerry Pournelle by Don Crabb
Seeking a new word processor, ' A survey of the four top

and it’s upgrade time at relational database development

Chaos Manor. systems.

115  The Unix /bin: 137  OS/2 Notebook:
Answers to Some A First Look at HPFS
Good Questions by Mark J. Minasi
by David Fiedler 0S/2 1.2’s new High
Our columnist answers Performance File System

the most commonly asked
questions, including
““Which Unix for you?”’

allows bigger, faster,
and safer hard disk drives.

145 NetWorks:

123  Down to Business: AppleTalk Phase 2 and You
Cheap and Easy Publishing by Mark L. Van Name
by Wayne Rash Jr. and Bill Catchings

You may not need all the bells
and whistles to look like a pro.

How will AppleTalk Phase 2
affect your LAN? The answer
depends on what you’re using
and what your needs are.

4 BYTE « JANUARY 1990 COVER ILLUSTRATION: CATHARINE BENNETT ® 1990
COVER INSERT: COURTESY OF INTEL CORP.
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237

PostScript in the Palm

of Your Hand

by Howard Eglowstein
Pacific Data’s new cartridge
gives HP LaserJet II printers
easy PostScript compatibility.

Mac Adapters Embrace
Ethernet

by Stanford Diehl

Apple, Asante Technologies,

and Compatible Systems adapters
give Macs an easy entrée into
swift Ethernet networks.

Mainframe Math on a PC
by Peter Wayner

Macsyma, the grande dame
of computer algebra, is finally
available for PCs.

Glockenspiel Puts C ++

to Work

by Andrew Schulman
CommonView applies C++
to graphical user interface
programming.

Develop Advanced

Expert Systems

by Rodd Halstead

Gold Hill’s new expert-system
shell works with Microsoft
Windows.

New Tricks for Your

Laser Printer

by G. Michael Vose

Dan Bricklin’s PageGarden
takes laser printing beyond most
application programs.

Reviewer’s Notebook

A compilation of brief reviews
and updates to previously
published evaluations.

Introduction:
THE STATE OF CHIPS

Farewell to Chips?

by Bob Ryan

Semiconductor technology
is approaching its theoretical
and practical limits. Where
do we go from here?

REGIONAL SECTION
begins after page 80

State of the BBS Nation/298

251 The High-Octane
Semiconductor
by Phillip Robinson
Chip makers move gallium
arsenide from curiosity
to practicality.

261 A Marriage Made in Silicon
by Bob Ryan
BiCMOS proves that good
things come in pairs.

271 Creating Custom Chips
by Trevor Marshall
EPLD:s are fast becoming the
device of choice for fast
turnaround or rapidly
changing design tasks.

282 Semiconductor Sources
Your guide to the companies
with the latest and greatest.

FEATURES

298 State of the BBS Nation
by Lamont Wood
and Dana Blankenhorn
Whatever your electronic
appetites, you can feed them
ona BBS.

305 The Mac State of Mind
by Daniel W. Rasmus
A look at some expert-system
shells and Al languages
for your Macintosh.

317

327

337

351

Expert Systems and HyperCard
by Ron Evans

HyperCard can be ideal for
creating knowledge-based systems.

Configuring Parallel

Programs, Part 2

by Dick Pountain

The Netherlands has a C compiler
for parallel processing with

the INMOS transputer.

HANDS ON

Under the Hood:
Math Coprocessors
by L. Brent Glass

A look at what they do,
and how they doit.

Some Assembly Required:
Stroke-Character Graphics
by Rick Grehan

Using stroke characters in
PC graphics mode.

DEPARTMENTS

8 Editorial:
Project Notify
17  Microbytes
32 Letters, Ask BYTE, and Fixes
47 Chaos Manor Mail
414 Coming Upin BYTE
416 Print Queue
420 StopBit
READER SERVICE
Editorial Index by Company ............. 406

Alphabetical Index to Advertisers....... 408

Index to Advertisers
by Product Category

Inquiry Reply Cards

PROGRAM LISTINGS
From BIX: See 232

From BYTEnet: call (617) 861-9764
On disk: See card after 272

BYTE (ISSN 0360-5280) is published monthly with an additional issue in
October by McGraw-Hill. Inc. Postmaster: Send address changes. USPS

Form 3579, and fulfi ions to BYTE

. P.O. Box 551,

NJ 08520. Second-class postage paid at Peterborough, NH

03458, and additional mailing offices. Postage paid at Winnipeg. Manitoba.
Registration number 9321. Printed in the United States of America.

Not responsible for lost manuscripts or photos. Opinions expressed by the
authors are not necessarily those of BYTE.

Copyright © 1990 by McGraw-Hill, Inc. All rights reserved. Trademark
registered in the United States Patent and Trademark Office.
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System is the first com-

puter in the world (and
so far the only) to use read/
write/erasable optical storage.
While PCs today are typically
equipped with Winchester
drives that store 20 to 40 MB,
a single optical disk can storc
256 MB. Plus, it is removable,
for portability and added se-
curity. This
dramatically
new tech-
nology pro-
vides storage
that is simul-
tancously
vast, reliable and cost-effective
—acombination unmatched by
computers of any sizc.

I The NeXT™ Computer

NeX'I" has made the

power of UNIX"usable

by mere mortals.
UNIX is the high-performance
operating system uscd by
workstations to achicve true
multitasking and supcrior net-
working. Unfortunately, it has
always becn the
antithesis of user-
friendly. NeXT has
given UNIX arevo-
lutionary new inter-
face—one that is
both visual and intu-
itive.Now computer
users of every level
can instantly wield
this tremendous
power, with notech-
mcal knowledge whatsoever.

o achieve the power

needed for the 90s,

NeXT bypassed tradi-
tional workstation architecture
and went directly to that of
a mainframe. This eliminates
bottlenccks and attains an
extraordinary level of system
“throughput™the true mea-
sure of computer performance.
Only through the usc of VLSI
(Very Large Scale Integration)
technology could this architec-
ture be reduced
in size so that
it could fit
inside
adesk
top com-
puter. Its
amainframe on two chips.

While PostScript®has

long been the industry

standard for printing,
NeXT has made it fast enough
to also be used on the display.
This"unified imaging model”
ensures that what you scc on

=ty

o)

O

the display is preciscly what
you will get on paper. All your
work, in any size type and any
degree of rotation or magifi-
cation, appcars with perfect
92-dots-per-inch clarity on the
NeXTMegaPixel Display.
And with laser precision at 400
dpiontheNeX'T" Laser Printer.

INTHE 90s,WE'L
ONLY TEN REAL BREAKTH
HERE ARE SEV




The NeXT Computer

Systemis the first tobe

capable of producing
CD-quality sound. Without rc-
quiring any additional equip-
ment. This feat is made possi-
ble by a chip that has been
specifically designed for the
task of manipulating sound—
the Digital Signal Processor
(DSP). Because this processor
is standard
inevery
NeXT
machine,
software
developers
will be able to call upon its pow-
er to enrich programs we usc
cvery day. Now computers
willnot just be seen, but heard.

L PROBABLY SEE
ROUGHS IN COMPUTERS.
EN OF THEM.

NeX'T Mail takes clec-

troNic COMMUNICAtions

beyond anything vouve
seen on a personal computer
before. Now you can send and
receive multimedia mail—in-
cluding text (with varied
tvpe fonts, styles and sizes),
graphics and voice messages.
And despite its high level of
sophistication, NeX'T Mail is
SO INTUILIVE, YOU May not ever
need to open the manual.
NeX'T Mail is built into the
system, along with Ethernet
and TCP/IR so the NeX'TI

Send

Lip Service, l
machine can quickly become
apart of existing networks.

of NeXT, Inc. PostScript is a regi

Programmers can

create softwarc on the

NeX'I' Computerupto
ten times faster than on any
other computer—the result ofa
breakthroughcalled NextStep?
It gives software developers
the power to create the graph-
ical user interface portion of
their applications (often the
most time-consuming and dif-
ficult part)

without [0 Fiee] l
anypro- | _8uton | 1;'“"
gramming |swen [
atall. € Radio

€ Radio II-

"This revo-
lutionary env lronment means
we will sce more programs, and
better ones, in less time than
ever possible before.

© 1989 NeXT, Inc. NeXTand the NcXT logo arc trademarks of NeX'T, Inc. Next$ d trad

k of Adobe §

"These sevenbreakthroughs
will change the way we usc
computers in the 90s. Which is
why Businessland, the leading
supplier of computers to
corporate America, chose the
NeX'T Computer System as
the workstation they will offer.
Call us at 800-848-NeX T, and
we'll send you a 28-page bro-
chure describing the NeX'T
Computer. We'll also give you
the address of your ncarest
Businessland Center. There,
you can experience for your-
sclf the first seven
breakthroughs
of the 90s. And
geta good idea
where the next Z
three will come from.

Circle 231 on Reader Service Card
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Out of the Callifornia
earthquake, a planto
use laptop computers
to assist in disaster
communications

id you try to telephone into or

out of California after last

fall’s earthquake? Or into or

out of North Carolina after
Hurricane Hugo? It wasn’t easy. In both
cases, lack of adequate communications
slowed emergency services, disrupted
lives, and, in the days that followed, hin-
dered the business of recovery.

The problem wasn’t the telephone sys-
tems themselves. In fact, in both in-
stances, the telephone systems came
through remarkably well. Instead, the
systems simply bogged down from the
incredible volume of calls.

To those of us inside the quake area
(the BYTE senior staff was in Palo Alto
that day), the inability to call out was
frustrating. To families and friends out-
side the quake area who saw the televised
images of fire and destruction and had no
idea what was happening to loved ones,
the inability to communicate was fright-
ening, even painful.

Laptops to the Rescue

The voice circuits bogged down, but
some data circuits—especially the dedi-
cated lines serving packet-switching sys-
tems, such as Tymnet—remained rela-
tively open. Heather Barbara Clifford
and Stephen T. Satchell discovered this
when they began to use BIX as an infor-
mal message center for those cut off by
the quake.

Here’s how it worked: Using battery-
powered laptop computers, people in the
San Francisco area would call BIX on a
packet-switching service’s local dedi-

8 BYTE * JANUARY 1990

EDITORIAL B Fred Langa

PROJECT NOTIFY

cated data line. Once connected to BIX,
they’d send Heather E-mail containing
the names and telephone numbers of
family members who needed to be con-
tacted, plus a brief message. Heather and
Stephen (living outside the quake area)
then used their normal voice telephones
to relay the messages.

Volunteering their time and telephones
in this fashion, Heather and Stephen
(*bjc” and *ssatchell” on BIX) helped
people from as far away as Argentina
stay in touch with family and friends in
the Bay Area.

Besides performing a much-needed
humanitarian service, Heather and Ste-
phen also realized that they were onto
something: an idea that could be useful
during any disaster, anywhere there were
laptop computers, dedicated data lines,
and volunteers. Thus, “Project Notify”
was born.

Project Notify

The purpose of Project Notify is to pro-
vide supplementary communications
channels for private citizens in areas hit
by certain disasters of natural or human
origin.

Using the dedicated, nonvoice data
lines managed by Tymnet, Telenet, and
similar carriers, Project Notify’s volun-
teers can help shift personal traffic
(e.g., messages of reassurance from peo-
ple in affected areas to friends and fam-
ily in other parts of the country) away
from voice lines and the ham-radio net-
work, leaving those media freer for use
by emergency-aid agencies and other
authorities.

Project Notify already has been incor-
porated as a not-for-profit business and
has started work in 2 number of areas, in-
cluding the following:

® researching ways to use existing
and emerging commercially
available computer technology

¢ working with network and
information-service vendors to

establish communications channels

* organizing volunteers with
computers, particularly battery-
powered laptops and systems with
power sources other than the
electrical-power utilities

* working with emergency services
and other organizations to draw up
plans for coordination and
cooperation during disasters

¢ developing software for the central
message database and to automate
telecommunications access for
volunteers

* developing and distributing
procedural manuals and field kits
for volunteers

 producing educational materials

for schools, TV, and newspapers

to promote Project Notify and

encourage the public to use its

services (concentrating on explaining

why blindly calling into a disaster

area is ineffective and even harmful)

coordinating with the American

Red Cross, the Salvation Army,

the United Way, the American Radio

Relay League, the Federal

Emergency Management Agency, and

numerous other organizations

involved in disaster relief

Heather and Stephen are trying to do
something very worthwhile here, and I
hope that they succeed. Right now, they
need volunteers and tax-deductible dona-
tions. If you would like to be a part of
Project Notify, please write, call, or
send E-mail to:

Project Notify

P.O. Box 8656

Incline Village, NV 89450
BIX mail: “ssatchell,” “bjc”
MCI: 229-0559, 309-7841
CompuServe: 70007,3351

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



At last, an assistant that
your directions

follows

-

Wouldn’t it be great to
delegate your routing?

You can! We know your time is
valuable. That’s why Wintek
pioneered comprehensive and
affordable CAD packages for IBM
personal computers. HIWIRE-Plus
continued that tradition, integrat-
ing schematic-capture features
and printed-circuit-artwork
capabilities into one versatile
package.

New autorouter.

The Autorouter for HIWIRE-Plus
is powerful enough to handle the
most demanding design problems,
yet simple enough for a casual
user. Just turn it loose on your
design. It's hassle free because
it works long hours, without super-
vision or errors.

100% autorouting.

The autorouter for HIWIRE-Plus
rips-up, reroutes, and with appro-
priate design rules, racks up
100% completion.

OForget gridded routers. This
autorouter places vias and traces
anywhere your design rules
allow. With 1-mil resolution.

t1Vary trace width and spacing for
individual networks. Route 1, 2,
3, or more tracks between IC
and connector pins.

O Set up boards from 1 to 250
layers, up to 60" x 60".

O Specify shape, size, and type
of vias, layer-by-layer: through-
hole, blind, buried, micro.
Specify via types for individual
networks.

OUse fewer vias and layers than
comparably priced autorouters.

OFor use on your IBM PC, XT,

AT, PS/2, or compatible with
640K RAM.

Why pay more for a 100%
autorouter?

Compare the features and
performance to packages costing
five times more. HIWIRE-Plus and
the Autorouter for HIWIRE-Plus
sell for $895 each. Both have a
no-nonsense, 30-day money-
back guarantee. With unlimited,
toll-free, no-charge technical
support.

Let HIWIRE convince you that it
makes a great assistant. Call us
toll-free at (800) 742-6809 today
and put HIWIRE-Plus and the
Autorouter for HIWIRE-Plus to
work for you tomorrow.

| gy [—
_wme

Wintek Corporation

1801 South Street
Lafayette, IN 47904-2993
Fax: (317) 448-4823
Phone: (317) 742-8428 or

(800) 742-6809

Europe: RIVA Ltd, Engiland, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450
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to move mto the future without

letting oo of the past.
0S5/2 cando!

Making the move to OS/2® isn’t all or nothing, In fact, 0S/2 and DOS can
work together—in the same office, on the same network and even on the same
workstation. So it’s easy to protect your hardware and software investment.

The key is compatibility. You can take advantage of powerful new 0S/2
software, run most of the top DOS applications or toggle back and forth as the
tasks demand it. A dual-boot feature also allows you to choose a pure DOS or
0S/2 environment at any time.

And don’t be surprised that most of your favorite DOS applications are now
available for OS/2. They’ve been redesigned and go beyond DOS memory lim-
its to provide additional functions that help you be more productive—with the
benefits of multitasking and OS/2’s graphical interface, Presentation Manager™

Want to keep what you have and still move into the future? With 0S/2, the
solution is IBM.

To find out more about 0S/2, just contact your IBM
Authorized Dealer or marketing representative. For a dealer
near you, call 1 800 IBM-2468, ext. 205.

Choose OS/2 now and get rebates on memory and
software. Also get an upgrade to Version 1.2 free

until December 31, 1989.
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BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS

Be Objective.

Turbo Pascal,® the world-standard Pascal compiler,
adds Object-Oriented Programming with our new
version 5.5. We combined the simplicity of Apple’s
Object Pascal language with the power and efficiency
of C++ to create Turbo Pascal 5.5, the object-oriented
programming language for the rest of us.

It’s easy to extend yourself

If you're already programming with Turbo Pascal,
it’s easy to extend yourself from struc-
tured programming to object-oriented
programming. And, Turbo Pascal 5.5 is
the only compiler that is 100% source-
code compatible with
your existing Turbo
Pascal 4.0 and 5.0
programs.

Afast object lesson

Object-oriented appli-
cation programs more
closely model the way
you think. Objects con-
tain both data and code.
As in a spreadsheet cell, the value and the formula
are together. Objects can inherit properties from other
objects. For example, a Porsche Carrera inherits most

oS

Turbo Pascal 5.5 Features

® Inheritance ® New integrated environment

m Static & dynamic objects tutorial

® Constructors & m Hypertext Help with copy and
Destructors paste

m (Object constants ® Enhanced smart linker &

& Compiles @ > 34,000 overlay manager

lines/minute & Support for 8087/80287/80387
B Integrated source-level
debugging

Circle 49 on Reader:Service Card (DEALERS: 50)

Inheritance provides powerful modeling capabilities by allowing objects
{o inherit altributes from other objects.

Mail upgrade orders to: Borland, P.0. Box 660001, Scotts Valley, CA 95066-0001 . For orders oulside the U.S., call (408) 438-5300
lrbo Pascal, Turbo Debugger, and Turho Assembier arz rgistered trademarks of Borland International Copyright ©1989, Borland Internavonal, Inc All right reserved. 81 1324

attributes from the base model 911, but it also sports
a whale tail.

Turbo Pascal 5.5’s object-oriented extensions
give you code that’s easier to change, extend, and
support.

Turbo Pascal 5.5 Professional with
Turbo Debugger® and Turbo Assembler®

The award-winning Turbo Debugger now includes an
object inspector and hierarchy browser.
And Turbo Debugger can debug any
size program.

@ Upgrade objectively

Pascal owners:

e S - Upgrading from Turbo

Pascal 5.0 to 5.5 is only
' $34.95 plus $5 shipping
and handling ($75 plus
shipping and handling
o for owners of Turbo
Pascal 4.0 or earlier).
And upgrading from
Turbo Pascal 5.0 and
earlier to Turbo Pascal 5.5 Professional is only
$99.95 plus $10 shipping and handling. To order,

CALL (800) 331-0877. ﬁ
TURBO
TURBO PASCAL

i
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*Suggested U.S. list prices:
LaserJet [IP $1495;
LaserJet Series II $2695.
Dealer prices vary.

At only $1495, it’s got your name on it.

The HP LaserJet printer
family has expanded—
in a small way.

The new HP LaserJet IIP (as
in Personal) fits right on your
desk.And, with a price almost
half of the multi-user LaserJet
Series I} into most budgets.

Its simple front panel gives
you easy, push-button control
over the menu, the 14 internal
fonts, form feed and other
functions. It handles four
different paper sizes: letter,
legal, executive and A4, as
well as envelopes. In portrait



or landscape configura-

tions. At four pages a minute.

From one or two paper bins
(the second is optional).

The 512K standard memory
1s upgradable to 4.5 Mbytes
for more complex graphics
and publishing programs.

The new HP LaserJet IIP printer.

And, of course, introduce people at your
our new printer company to their very own
is compatible with the HP HP LaserJets.
LaserJet Series I and virtually .
all popular PC software. There is a better way.

So call 1-800-752-0900,
Ext. 277J for your nearest (é] HEWLETT
authorized HP dealer. Then ﬁ PACKARD
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Ways to Protept
Your Networking
Investment.

For networking file servers packed with performance,
select a MaxSys™ system from CSS Laboratories and pro-
tect your investment 12 ways. . .

1. The 12-slot motherboard and 10 drive bays allow maximum
system expandability for a longer return on investment.

2. Certified to run in all six operating systems: Novell
Netware, SCO Xenix, ISC UNIX, IBM OS/2 EE, Microsoft
0S/2 and Quarterdeck’s DESQview.

3. Multiple choices to meet every performance need—
386-20, 386-25, 386-33 and 486-25 MHz.

4. Large 64K two-way cache allows use of lower-cost DRAM
in main memory.

5. Pipelined memory means faster operation under multi-
tasking O.S.
6. Exclusive CSS Silent Memory Bus,™ triple-grounded
to ensure maximum data integrity.

7.100% AT compatible, 8 MHz 1/0 bus.

8. Reliable performance even with a “loaded” system
—driven by a 400-watt power supply.

9. Mini-Tower option with five drive bays—for the
flexibility to meet economy-conscious needs.

10. Ultimate software compatibility in all 286/386
operating environments.

11. Every board is individually tested and proven
to perform, then tested again after system
assembly.

12. Renowned CSS made-in-the-U.S.A. quality.
) For more information on these or any of
e the other investment-wise CSS products —
Q}; \  from desktop systems to the CSS Diskless
3 Workstation, from motherboards and
peripheral cards to high-
speed text and graphics . S
laser printers —just call
. or write CSS today.

'a T ot o d
N - e h .
[ ¥ | W | W
LABORATORIES. INC.

A Solid Investment.

Inthe U.S.A. (714) 852-8161

In Canada (416) 882-0260

Inthe U.S.A.: 1641 McGaw Ave., Irvine, CA 92714, TEL: (714) 852-8161, FAX: (714)852-9161. In Canada:
60 Mural St., Suite 1, Richmend Hill. Ontario .48 3H6, TEL: (416) 882-0260, FAX: (416) 881-0461. AT isa

registered trademark of International Business Machines. Silent Memory Bus. MaxSys, and the CSS logo are
registered trademarks or trademarks of CSS Laboratories, Inc. All other marks are registered to their

respective companies.
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MICROBYTES

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

POSIX to Reach Beyond Unix to Other Systems

major force in guiding Unix

computer vendors and applica-
tions developers toward operating-
system standards has been the IEEE’s
POSIX committees. POSIX basically
consists of a set of standards designed
to ensure the portability of software
applications among various implemen-
tations of Unix.

But the POSIX standards will go
well beyond the Unix operating
system, according to Digital
Equipment’s Jim Isaak, one of the
POSIX committee chairpersons. The
Washington, D.C., based IEEE has set
up working groups that are ironing out
standards for networking, security,
real-time operating systems, admin-
istration, and other aspects of a
complete computer system. Isaak says
itis likely that other operating systems
will eventually conform to POSIX
standards.

DEC, Hewlett-Packard, and
Unisys, for instance, are in the process
of standardizing their proprietary
operating systems on POSIX. Isaak
says that Microsoft has been very
active in POSIX committees and could
conceivably adapt OS/2 to conform to
POSIX. But since one of the basic
assumptions of the standard is a
multitasking operating system, single-
tasking systems such as MS-DOS or
the Macintosh Finder could not

conform to POSIX (even Apple’s
System 7.0 could not conform, since it
will not include shared memory and
preemptive task scheduling).

While POSIX might be the best
hope for consistent software standards,
little of the work is complete. Thirteen
committees are at work on different
standards; the only proposal com-
pleted is the System Services and C
Language Binding standard, which
defines the operating-system interface
and file structure. Virtually all Unixes
on the market today claim to conform
to this standard, and U.S. government
procurement contracts require that
Unix systems conform to it.

The next to be completed, accord-
ing to Isaak, will be the Shells and
Utilities standard, expected in March.
The Real-Time Extensions standard
will follow in about a year, he says.

But POSIX is no panacea promis-
ing a single harmonious standard.
“There will always be incompatibil-
ity,” Isaak says. “It’s the difference
between specification and implemen-
tation.” And POSIX ensures compati-
bility only at the source code level.
Binary incompatibility will always
exist among different hardware
platforms. However, the closer all
systems come to conforming to
POSIX, the better the environment
will be for software developers.

Proposed Interface Could Take the Pain
out of Connecting Peripherals

H ooking up a personal computer to
a “standard” peripheral like a
hard disk, CD-ROM, or optical disk
drive is a common task that can be an
exercise in frustration for some
computer users. That’s because there’s
no truly standard way for different
kinds of drives to communicate with
standard personal computers. Even the
so-called SCSI standard isn’t always
standard; each manufacturer essen-
tially does its own thing.

Realizing that the problem will
only get worse when Extended
Industry Standard Architecture (EISA)

bus personal computers start appearing
this year, a group of six peripherals
manufacturers has united to define a
standard interface for connecting
peripheral controllers to personal
computers. The Common Access
Method (CAM) committee consists of
hard disk drive makers Maxtor,
Seagate, and Quantum, as well as hard
disk drive controller makers Western
Digital, Adaptec, and Distributed
Processing Technology.

The CAM group’s proposed
interface, called EATA (for Enhanced

continued

NANOBYTES

As we were leaving the 1980s, it
seemed a day didn’t go by without
someone announcing an Extended |
Industry Standard Architecture ;
machine. The decade in which |
personal computers had become |
commodity items ended with
manufacturers rushing toward high-
end, high-ticket systems. Compaq,
formed seven years earlier by a few
Texans whose other business
alternative was starting a Mexican
restaurant, announced two 80486-
based EISA machines that run in
the neighborhood of $20,000. |'
|
|
|
L
|

One company that did not an-
nounce an EISA system is Epson,
even though it was one of the nine
companies that helped develop the
EISA bus. Epson will *““wait and
see” if there’s a big demand for
computers based on the new 32-bit
bus. “Our customers don’t expect
us to be at the forefront of technol-
ogy,” said Epson’s vice president
of marketing, Steve Lapinski.

NCR (Dayton, OH) declared itself
to be a Micro Channel house. The
company introduced an 80486-
based MCA system, featuring a
high-speed bus-mastering SCSI
disk drive controller, and said that
this year it would come out with
MCA systems ranging from the
low end up to workstations and
servers.

AT&T and Unix International
started shipping the new Unix
System V release 4 to developers.
One of the most notable features of
the new operating system is its
support for three graphical inter-
faces: the X Window System, X11/
NeWS, and Open Look. Unix V.4
incorporates features from several
flavors of Unix, including Sun’s
SunOS, Microsoft’s Xenix, and
BSD 4.2 and 4.3. Some of the
companies that have said that they
will adopt the new version are
Motorola, Lotus, NEC, Toshiba,
Dell, Commodore, and Fujitsu.
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Intel (Hillsboro, OR) announced a
version of Unix for its processors
that takes advantage of the Appli-
cations Binary Interface codevel-
oped by Intel and AT&T and
incorporated into the latest Unix.
Intel’s Unix System V/386 release
3.2 is ready now, and release 4.0
should ship during this quarter, the
chip maker said. That version will
incorporate the functionality of
Unix V.4, as well as support X
Window and TCP/IP.

The Software Publishers Associa-
tion (Washington, DC) reports that
U.S. software houses are doing
enormously well in certain
overseas markets. The SPA polled
20 companies for their interna-
tional sales figures, including
Microsoft, Lotus, WordPerfect,
Borland, Computer Associates,
Software Publishing, and Claris.
According to the SPA’s figures,
the 20 companies sold $308
million worth of software in
Europe and Australia during the
first half of 1989. Most of the
activity was in England and Ireland
($77 million). The fastest growing
market for American software was
Iberia. Total sales were lowest in
Italy ($10 million).

Borland has handed over its Turbo
Basic programming environment to
the man who developed it, Robert
Zale. Zale in turn reached a deal
with Spectra Software (Sunny-
vale, CA) whereby Spectra will
publish future versions, including
the new 2.0, under the name of
PowerBasic.

IXI Limited (Cambridge, UK) has
brought its X.desktop to OSF/
Motif. Earlier versions of the
graphical file manager were built
on top of the X Window System.
X.desktop gives you an iconic
representation of files, directories,
and programs on a Unix-based
computer or network. As an
alternative to a Unix shell com-
mand line or just a menu,
X.desktop lets you run programs
and manage files by manipulating
icons. IXI says that IBM is
evaluating the product for its AIX
line (which is rumored to be
coming this quarter).
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AT Attachment), was developed by
DPT and is supposed to give peripher-
als makers a growth path to higher-
performance EISA systems while
maintaining backward compatibility
with existing software (i.e., both
applications and operating systems)
and the hardware.

CAM wants the industry to stan-
dardize on one method for attaching
SCSI host adapters and other disk
drive controllers to both AT-bus and
EISA-bus systems. This would
eliminate the need for different device
drivers for each operating-system/
controller combination. As conceived
by the CAM committee, a controller
using the EATA interface would work
with SCSI, ESDI, ST506, and all other
peripheral interfaces.

In designing the interface, the
CAM group is using a layered
approach to standardization. At its
highest level, the common access
method consists of specific library
calls for different operating systems.
The lowest layer (the actual hardware
interface) is where EATA comes in.

EATA is actually an extension of the
Western Digital WDI1003 controller
interface, a commonly used hard disk
drive controller interface.

The CAM committee is proposing
two compatible versions of EATA—
one for the AT bus and one for the
EISA bus. Even though the EATA
specification is designed to eliminate
special device drivers, it won’t prevent
manufacturers from writing their own
special high-performance device
drivers. The key point is that a device
driver won’t be required for the
peripheral to work with the computer.

Although the main focus of the
EATA standard is on hard disk drives,
EATA adapters will also need to
communicate with nondisk devices,
such as tape backup drives or CD-
ROM readers. EATA will allow this
by “passing through’ SCSI commands
directly to nondisk devices.

For copies of the proposed EATA
standard, contact Distributed Process-
ing Technology, 132 Candace Dr.,
P.O. Box 1864, Maitland, FL 32751,
(407) 830-5522.

Intel, Alliant Develop Specifications to
Boost Parallel Applications for RISC Processor

I ntel and Alliant Computer Systems
are developing specifications and
products that they hope will boost
parallel computing applications for
Intel’s 80860 processor. They hope
that their new Parallel Architecture
Extended (PAX) specifications will
allow shrink-wrapped programs to run
unmodified on computers ranging
from single-processor desktops to
multiprocessing supercomputers.

PAX is a set of rules and software
extensions to the existing binary
interface of the 80860 chip. Intel says
that compliant applications will be
able to take advantage of an arbitrary
number of 80860 processors to spread
their work around and thus improve
performance.

PAX is designed to facilitate loop-
level, or “medium-grained,” parallel-
ism, in which multiple processors
execute loop iterations of a single
problem by passing variables and
semaphores through a shared memory
space. This is different from course-
grained or program-level parallelism,
in which each processor addresses its
own private memory, requiring source
programs to be structured into separate
tasks or threads.

The two companies plan to specify
conventions ranging from the high-
level application programmer interface
(API) to the binary interface (ABI) of
the 80860. The heart of the standard
will be a set of new compilers and
libraries licensed by Alliant to Intel.
Alliant will port its parallelizing C and
FORTRAN compilers to the 80860
and develop libraries of scalar and
vector math functions for use by PAX
programs.

Alliant’s PAX-compliant compil-
ers will take advantage of the 80860’s
instruction-level or fine-grained
parallelism. The 80860 permits
integer, floating-point add, and
floating-point multiply functions to
occur simultaneously through three
separate ALUs built into the chip. The
compiler must divide and synchronize
instructions between the ALUs.

Alliant plans to use 80860s in
future generations of its supercomput-
ers, while Intel will incorporate new
PAX standards into the 80860 binary
interface. The first available PAX-
compatible product, under develop-
ment now by Intel and other compa-
nies, will be a multiprocessor version

continued



Experience the history of aviation.

New Flight Simulator lets you put wings more commonly seen
on a 747 on a Cessna and redefine the word “lift’

It's a known fact that Microsoft® Flight
Simulator” provides the most realistic, exhilarat-
ing flying experience you'll find on a PC. Desktop
pilots have taken to the skies in all kinds of differ-

The control panel lets you know

And when you leave the i;vund,
exactly how much control you do. you don't even have to fly. You can
or don't, have. glide, in our new satlplane.

ent aircraft, from a WWI Ace to a modern-day jet.
Now we’ve added features to the new Flight
Simulator 4.0 that'll throw you for a loop. Litera%ly
For starters, you can design your own plane.
Which gives you the chance to investigate the ac-
celeration characteristics of a 1000 horsepower

Brave souls can light up the Manhattan skyline with the most
radical jet this stde of the

Cessna. Or the lead-balloon characteristics of a
wingless sailplane.

Equally adventurous is the weather. New
Flight Simulator randomly creates clouds, wind,
storms, you name it, when you least expect it.

We've also added an array %
of air and runway traffic, including = Sk
a Boeing 767. You even get runway
clearance from the control tower; to
make every landing a happy one.

To get your flying career off
the ground, see a Microsoft dealer. &&= |

You could discover that you're an aeronau-
tical engineer. Or a natural pilot.

Or maybe, just maybe, you'll discover that
most of your flying should be done at a desk.

NEW VERSKN

®

Making it all make senser

Customers inside the 56 United Scates, call :800) 531+1261. In Canada, call {416) 6737638, Qutside the U.S.and Canada, call (206} 882-8661.© Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft and the Microsoft logo are
registered trademarks as.d Making it all mak sense T a trademark of Microsoft Corporation. Flight Simulator is a registered trademark of SubLOGIC Corporation, used under license by Microsoft &(rpommm



You can easily add extra memory,
a modem. AT* expansion board, plus
additional 20MB or 0MB removable

hard drives whenvver you see fit.

Epson Equity LT/286e. I BOC2%6 processon, 8-12MH/ clock speed. 1MB of standard RAM, expandable to two megabvtes with Epson “snap-slot” hoard. 17 Ibs. with snap-on battery unit,
registered trademark of Seiko Epsan Cotporation, 286 is o trademark of Intel Corporation. Equity is a trademark of Epson America. Inc. 2780 Lomita Bivd,, Torrance, CA 90505. (800) 922-8911.



NOW YOUR DECISION ON WHICH LAPTOP TO BUY
DOESN’T HAVE TO BE FINAL.

Epson’s new laptop computer doesn't just go with you, it grows with you. The new Equity™
LT/286€ starts with a 3.5" floppy drive, easy-to-read “paper-white” display, 286" processor and one
megabyte of RAM, all standard. You decide between a 20 megabyte or 40 megabyte removable
hard drive. Where you take it from there is entirely up to you. Add

more memory, a modem, expansion card or change hard drives, I EPSON
whenever your business demands it. :

The new Equity LT/286e is part of a growing line of quality  WHEN YOU'VE GOT AN EPSON,
laptop computers from Epson” The final word in value. YOU'VE GOTA LOT OF COMPANY.”

13 Ibs. without battery. one AT-compatible expansion slot (2/3 size). optional internal 2400 baud modem and 5.25" external FDD, one vear limited warranty. ©1989, Epson America. Inc. Epson is a
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The NeXT cube, which Steve Jobs
calls the computer of the 1990s, is
getting some support from main-
stream software companies, which
is what the machine will need to
make it through the 1990s. In-
formix, WordPerfect, Aldus, and
Lotus have all said that they will
bring programs to the NeXT
system. SouthWind Software
(Wichita, KS) claims to already
have a spreadsheet for the NeXT;
Tactician Plus ($425) can read
Lotus 1-2-3 files using a translation
utility. So it looks like the cube will
have not one, but three, spreadsheet
packages. Jobs says that the
question corporate computer users
ask him most often about the NeXT
machine is, “Where’s your spread-
sheet?”

Meanwhile, NeXT (Palo Alto, CA)
came out with a “‘network user”
model of the cube that comes with
a 40-megabyte hard disk drive but
without the standard 256-megabyte
optical disk drive. The hard disk is
meant to be used for swapping
applications out of RAM rather
than temporarily storing them on
the slower optical drive; it’s not de-
signed for storing files perma-
nently. In one of the better upgrade
policies of the century, NeXT says
that people who bought one of the
optical-only cubes can get the hard
disk drive for free. With this new
configuration, “NeXT now has the
equivalent of a ‘diskless’ worksta-
tion, allowing it to compete more
readily with Sun, Apollo, etc.,” said
Bruce Webster, author of The NeXT
Book (Addison-Wesley) and former
BYTE columnist. According to
Webster, the network model is
faster than true diskless worksta-
tions because it swaps files locally
rather than over the network.

Bellcore (Livingston, NJ) is testing
an E-mail system among elderly
citizens in Miami. Response to the
prototype Plain Old Mail Service
has been quite favorable, a spokes-
person said. The participants in the
experiment, none of whom had
used computers before, have
organized social events and put
together a cookbook using the E-
mail system. Each user gets a
terminal and a dot-matrix printer.
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of the new Unix System V release 4.
The advantage of PAX, Intel and
Alliant say, will be its effect on the
growth of parallel computing. With a
standard ABI that accommodates
varying hardware configurations,

developing programs that use parallel-
ism should be faster, easier, and less
expensive. That, in turn, should boost
both the number of available applica-
tions and the hardware platforms on
which to run them.

Microsoft, IBM Define Their Intentions for
Windows, New Editions of OS/2

F or weeks there were headlines
about ‘‘user confusion’ over
Windows and OS/2, stories about IBM
developing its own Windows kind of
program for DOS, analyses and
commentaries that Microsoft was now
pushing Windows because “OS/2 is a
dog,” and gossip about a ““falling-out”
between the two companies. Micro-
soft chairman Bill Gates and manager
of IBM’s Personal Systems division
Jim Cannavino called a press confer-
ence at Comdex to state some of their
intentions regarding those two
operating environments.

Gates made several announcements
and promises. The 32-bit version of
0S/2 designed to exploit the 80386
and 80486 processors will be in
developers’ hands by now and
available to users sometime this year.
0S8/2 2.0, as it’s likely to be called,
will include demand paging, 32-bit
linear addressing, and capability to run
multiple DOS applications concur-
rently; it will do a few things the 16-
bit implementation never will, such as
symmetrical multiprocessing and
support of object-oriented modules,
Gates said. Besides the 80386 or
80486 CPU, this luxury edition of
0OS/2 will need 4 megabytes of RAM
to run, he said.

0S/2 1.2, then, will be the “low-
end” OS/2, the one for people using an
AT-type machine with 3 megabytes of
RAM. Gates said that they will
eventually get the memory require-
ment down to 2 megabytes, but he
didn’t say how. They’ve already
reduced the RAM needed to run
version 1.2, partially by making the

DOS compatibility box ‘“‘swappable,”’
which means its 512K bytes of
reserved space can be liberated when
DOS applications aren’t running.

As for Windows, it will be posi-
tioned as the entry-level environment
for IBM systems with less than 2
megabytes of RAM, Cannavino said.
He also pointed out a few things that
Windows will not be: It won’t be a
server platform, he said, and it will
never have the features found in 0S/2,
such as distributed processing, a 32-bit
flat memory model, multiple threads,
and long filenames.

Both companies said that by the
middle of this year, they’ll bring out
new graphical applications, first for
0S/2’s Presentation Manager and then,
if at all, for Windows. Some people at
Comdex speculated that this primary
emphasis on OS/2 was evidence that
Gates had been taken to the woodshed
and told to stop monkeying with
Windows.

As for “PM Lite,” the junior
version of PM for DOS that IBM was
considering, that would appear to be
stalled in the “technical feasibility”
stage. This graphical interface would
have run on extended DOS and
possibly competed with Windows
(although IBM hasn’t had much luck
with DOS shells; remember
TopView?).

IBM and Microsoft have now
defined their united vision of graphical
operating environments, and it looks
sort of like the U.S. economic model:
There’s a lower class (Windows
users), a middle class (OS/2 1.2), and
an upper class (0S/2 2.0).

Programming Tool Brings PM Look to DOS

o maybe PM Lite will never see

light of day. One of its likely
would-be components, though, could
have an impact of its own on software
developers. That component is a
programming tool designed for in-

house use by Cyco, an Atlanta

company known for its usually

mispronounced name (it’s “seeko,”

not “‘psycho”) and for its AutoMan-

ager program (basically a graphical
continued



New FoxPro

Legendary Power.

Classic Beauty.

A Higher Standard in Relational Databases.

Introducing FoxPro. The only relational
database management system that combines ¥
astonishing performance with a sleek interface
of amazing power and beautyv.

B FoxPro offers all the elegance and accessibility of a
graphic-style interface, vet operates at the stunning
speeds possible only with character interfaces.

B FoxPro is so easy to learn and use, even beginners
can become productive immediately; yet it's powerful
and sophisticated enough to satisfy the needs of the

most demanding developers and power-users. é

® FoxPro gives you choices instead of limits: use a mouse or a
kevboard; tvpe commands or use the object-oriented interface; run
in one window, or hundreds.

B FoxPro is so efficient, it runs in a 512K PC-XT, vet it’s able to take
advantage of the speed, expanded memory and extended video
modes of the most advanced machines available. You don’t even
need a graphics card or special windowing software.

Nothing is Faster

Fox Software products are famous for their unmatched execution
speed. FoxPro extends that tradition.

FOXPro

FoxPro is up to eight times faster than dBASE [V —
more than 15 times faster than dBASE 1l PLUS!

And that blazing speed translates into unprece-
dented power. Now vou can efficiently process gigan-
tic databases with hundreds of thousands—even
millions —of records.

Protecting Your Investment

With FoxPro, your existing FoxBASE+4 or dBASE Il
PLUS programs will run perfectly —first time, every
time, no excuses. And FoxPro is language-compatible
with dBASE V.

But FoxPro doesn’t stop there. It has over 140 language enhance-
ments not found in any version of dBASE. We’ve outdone ourselves
by adding more than 200 language extensions you won’t find in
FoxBASE +.

Best of all, FoxPro opens up whole new worlds for your applications
by letting you move them onto a variety of different platforms.

The Tradition Continues
Fox Software is committed to excellence —our products prove it.

We’ve been producing superb database management software since
1983. And our products for both the PC and the Macintosh continue
to win awards worldwide.

We’ve taken everything we know
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about software engineering, data-
bases and interface design, and
focused it into one remarkable
product—FoxPro.

FREE Demo Disk

But don’t just take our word for it. Try
FoxPro for yourself, and see what the
higher standard of database manage-
ment can do for you.

Call (419) 874-0162 now to get your
free demo disk. Or ask for the FoxPro
dealer nearest you. One look, and
we think you’ll agree: Nothing Runs
Like The Fox.

. bssin FoxBASE + Users:
Call About Our Liberal
Upgrade Offer!

System Requirements: FoxPro oper-
ates in 512K RAM (640K recommended)
with MS/PC-DOS 2.0 or greater and
an 8086/3088, 80286 or 80386 micro-
processor. For optimum performance,
FoxPro takes complete advantage of any
available EMS (expanded memory) or a
matl coprocessor.

Trademark/Owner: FoxPro, FOxBASE+/
Fox Software; dBASE 111 PLUS, dBASE
1V/Ashiton-Tate.

FOoxX Software
Nothing Runs Like The Fox.
Fox Software. Inc.  (419) 874-0162

134 W. South Boundary  FAX: (419) 874-8678
Perrysburg, Ohio 43551

Il

Telex: 6503040827 FOX
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Usually, the technology
available to computer users
just plods along—with com-
peting products repeating
one another’s so-called
improvements.

But once in a blue moon
theres a great leap of innova-
tion. Something new appears
that's so well thought out, so
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smart, that the way you work
may never be the same again.

WIZ™ by CalComp, for
example.

WIZ is an exciting new
productivity tool. Combining
the easy-to-use features of a
mouse with the power of an
“intelligent” graphics pad to
enhance every pointing, tracing

and drawing function you do.
WIZ meets the needs of
virtually every Macintosh
and PC user—{rom novice
to advanced. Because WIZ
gives you the convenience
and flexability of six program-
mable buttons, a cross-hair
pointer and 1000 dpi for

pinpoint accuracy, along with

World Radio History




a user-definable mouse area.
What's more, WIZ
unleashes the full power and
speed of your software.
Optional templates for most
major programs eliminate
tedious pull-down or bar
menus. Because W1Z tem-
plates put the commands you

instant access. And for the
artist in you, WIZ offers an
optional pen for drawing
Theres no rolling ball
or moving parts. Nothing to
clean. And WI1Z has a five
year warranty backed by
CalComp, a world leader in
computer graphics for over

But the most amazing
thing about W17 is that you
get it all for an introductory
price under $200.

See WIZ at your local
dealer or call 800-CALCOMP.

WI1Z by CalComp.
Everything

elsc is just a

use most at your fingertips for 30 years.

mouse.
Circle 55 on Reader Service Card (DEALERS: 56)
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Motorola’s new 96002 floating-

point digital signal processor is
compatible with its 24-bit multiply,
fixed-point DSP56001 used in the
NeXT Computer. The 96002
supports 32-bit multiplication and
floating-point operations. The chip
is targeted primarily at three-
dimensional graphics and image
processing applications, as well as
simulation and large-memory ap-
plications. Some of the targeted
algorithms to be supported by the
96002 are Phong shading, matrix
multiplication, and polynomial
evaluation, Motorola says. The
96002 will be available in sample
quantities early this year, the chip
maker says.

Newer Technology (Wichita, KS)
has a new line of memory-expan-

sion kits for IBM PS/2s. The snap-
in modules of 80-ns RAM can add
from 512K bytes to 16 megabytes
of memory.

Interactive Systems (Santa
Monica, CA) said at Unix Expo
that it has the first commercial
operating system based on the new
Unix System V.4. Interactive’s
486/ix will run on 80386- and
80486-based computers and will
use the company’s 386/ix Xl1
windowing system.

Toshiba (Irvine, CA) has released
the first commercial battery- |
powered gas-plasma display. The 1
orange-on-black VGA-type screen
made its debut in Toshiba’s
battery-powered 80386SX-based
T3100SX. The company says that
the display, which can show 16
shades of gray, consumes only 3 to
10 watts, while similar units need
as much as 35 watts. The display
system can also generate the image
on the built-in screen onto an
external monitor simultaneously.

Dell Computer (Austin, TX)
seems to drop its prices every
month. This time it's memory prod-
ucts. For example, 512K-byte kits

| dropped by $50 to $150, 1-
megabyte kits fell by $180 to $299,
a megabyte of static RAM slid by
$250 to $399, and 4-megabyte
memory kits now sell for $799
instead of $1299.
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database for AutoCAD drawings).

Cyco PM brings a subset of the
OS/2 Presentation Manager applica-
tion programmer interface to the DOS
world. This subset, which takes up
only about 70K bytes of RAM,
integrates text and graphics into a
graphical environment with little
overhead. Cyco used PM to produce
its latest version of AutoManager
rather than port the program to
Microsoft Windows (product manager
Ronald Van Woensel says he rejects
Windows because it puts an operating
system on top of DOS and limits
applications to 350K bytes).

Cyco PM is intended to enable
programmers to develop code for both
Presentation Manager and DOS
graphics applications without exten-
sive rewriting. It’s done with some
interesting tricks, such as treating text
essentially as low-resolution (80 by 20
pixels) graphics screens.

The company hasn’t decided if it
will release Cyco PM as a stand-alone
product for developers. Van Woensel
claims that developers who have seen
it have responded favorably. If Cyco
does release Cyco PM as a commer-
cial product, it could change things for
programmers. DOS applications
developed under Cyco PM don’t
require users to lay out extra dollars
for a graphical user interface, such as
Windows. Although products like
Ventura Publisher (which runs under
GEM) do include an integrated GUI,
the important point is that Cyco PM
applications would look similar to PM
programs. For users, this would
eliminate at least some of the PM
learning curve when (and if) they later
upgrade to OS/2. But for software
designers, Cyco PM could provide a
streamlined way of developing
applications for both DOS and
Presentation Manager.

X Interface Designer Coming to Workstations

A new user interface management
system for the X Window System
will bring to developers interactive
design capabilities similar to those of

. the NextStep interface, one of the key

selling points of the NeXT Computer.
Visual Edge Software (Quebec,
Canada) says that its UIMX will allow
developers to design and prototype
user interfaces running on top of
Unix-based applications under the X
Window System, building “X Wid-
gets” such as icons, command buttons,
windows, sliders, and pop-up menus.
The program incorporates an ANSI C
interpreter for linking the designed
interface to the application.

Visual Edge says that it has signed
distribution agreements with Hewlett-
Packard, AT&T, and Control Data to
put the development tools on their
hardware. According to HP marketing
manager Ed Lee, HP will announce a

version of UIMX for its 68000 and
RISC-based Unix workstations early
this year.

Whereas NextStep is “primarily
oriented toward end users,” UIMX is
more for software developers, Visual
Edge president Michael Foody says.
“You could use it [UIMX] to build the
NextStep interface.”

One of UIMX’s main features is its
ability to interactively prototype and
modify the interface while the
underlying application is running (you
cannot do that using the NextStep
environment). This is made possible
by use of the C interpreter.

UIMX will support the Open
Software Foundation’s Motif interface
and AT&T’s Open Look interface,
Visual Edge says. This means that
developers will be able to use UIMX
to design interfaces that are compat-
ible with Motif or Open Look.

Microsensors Closer to Commercial Reality

O ne of the most promising
technologies associated with ICs

is the microsensor, a miniature
electronic sensing device made of
silicon and other organic and inor-
ganic materials. Microsensors could
revolutionize the way we measure
physical conditions, from blood

pressure to the lubricating capacity of
the oil in your car’s engine.

While microsensors have been
talked about for several years,
Teknekron and SRI International have
formed a new company called
Teknekron Sensor Development

continued
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N TELLIGENT D ATABASE T OOL S

t lh = The highest-level intelligent programming environ-
Jﬂ ¢ 9(:()N‘ ||.ER ment today. Multi-paradigm support for: frames and
object orientation, rule based logic programming, dynamic hypertext, inexact reason-
ing and visual dialog creation, as well as links to traditional programming languages.

IXL The Machine Learning " Discover hidden patterns and unexpected relation-
s v s r & ™ ships in your large databases. IXL combines

artificial intelligence and statistics to analyze your database and produces easy-to-
read rules. IXL reads databases in a variety of formats and produces logical statements
and rules which give you insight for decision making.

A—UTO‘_ | N7TEL L [G ENZ-E Ui 1'\utom'ate thf: @owledge acquisition task by interac-

tively interviewing your human expert and generate
rules in a variety of formats. The interview process actually helps the expert to clarify
his own knowledge. While IXL extracts knowledge from a large database, Auto-
Intelligence automatically extracts knowledge from a human expert.

\icaz

/‘/‘—\ How well does your expert system work? How do
EXPERT MEASURE ™ you know? Expert/Measure provides an interactive
&S environment and a rigorous methodology for
measuring the accuracy of your expert system even when inexact results are involv-
ed. Think about verification and accuracy before you build your expert system.

DATABASE _ @ Data quality and data integrity control, the keys to

0 PERV1S o an error free database. While IXL finds unexpected
patterns in your large database, Database/Supervisor signals suspicious data items
which are out of the ordinary and guards against errors based on integrity constraints.

NEURAL/QUERY " Use_rmevral network technology to find

partial matches in your database. As a perfect
complement for IXL, which produces logical rules, Neural/Query produces partial
pattern matches, which can be used as inexact queries to your database.

Database errors will cost you. Find them now.

IXL discovers the assets buried in your database,

YeS I want to win by using the most effective intelligent tools available today.
’ y 2 y
[7] Send me the complete Integrated Intelligence collection for $1,990.

Telephone:

For telephone orders call (800) 888-2996
Shipping and handling: US $9, Canada and Hawaii $20,

o
|nte|hgence\/\/arﬁe Overseas Air $50. California residents please add 6.5% tax

[Z1 Send me the three components —_— . for $990.

[1 Send me the single component _ for $490.

Computer system: [] IBM/PC ] PS/2 [ Macintosh Also available on VMS, Unix and OS/2
Name ] Check enclosed, Charge to: [ Visa [ MC T AMX
Company: — Card No: Expiration

Address:

Intelligence\\are

9800 S. Sepulveds Bivd.

Los Angeles, CA 90(45-5228

Telephone: (213) 417-8896
~— Telefax: (213) 417-8897
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The Intel®* 80287

Soon after it was introduced in 1980, this math
co-processor became famous for speeding things up.

In 286 PCs and workstations it made spread-
sheets calculate noticeably faster. In CAD/CAM
environments it delivered screen redraws in a fraction
of the time. And it made scientific, engineering and
graphics programs zoom along like never before.

In fact, for any application involving intensive
floating-point arithmetic calculations, speed and
productivity were dramatically improved.

A decidedly good solution by any measure.

So good, in fact, that for over eight years it remained
unchallenged.
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The IIT-2C87"

It's about time! Here’s the [IT-2C87 “enhanced math
co-processor from Integrated Information Technology.
Pin-for-pin compatible, it does everything the other
one does. And more.

Faster. Much faster in fact. And how did we
do it? With our cool, efficient CMOS technology.
With a unique architecture that significantly reduces
the number of cycles required for virtually every
math function. With operating speeds of up to 20
Mhz. And with numerous added features like our
powerful 4x4 matrix transformation.

And it costs no more. Incredible but true.
And now that you're up to speed on the [IT-2C87,
we should tell you about the remarkable IIT-3C87™
math co-processor and all of the amazing advantages
it delivers for 386™ applications.

The IIT-3C87 Oh, never mind. You can imagjne
the rest. Or you can call 1 800 624-8999,Ext. 545
for more information, and for the name of your
nearest dealer.

And why wait? After all, when you consider
the IIT advantage, is there any question about whose
math co-processor you'll choose?

oo AWM INTEGRATED
Count oniit: ll////l////ll /NFO/?IVI/\T/ON
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Traditional suppliers of DOS-based
applications software aren’t
ignoring the growth of Unix.
WordPerfect Corp. (Orem, UT),
which already makes a Unix
version of its word processor, says
that it will upgrade that version to
be more like WordPerfect 5.0 for
IBM PCs. It will allow graphics
mixed with text and supply more
printer drivers. A release for Xenix
is scheduled for this quarter.

Borland (Scotts Valley, CA)
intends to develop Unix versions
of its Quattro spreadsheet and
Sprint word processor using the
XDOS CAPS computer-aided
porting tool from Hunter Systems.
The new versions, slated ariginally
to be ready this month, will work
on Unix systems running Hunter’s
XDOS Transformer Utility. XDOS
Sprint will sell for $239 and XDOS
Quattro for $299, Borland said.

Quickview Systems has filed suit
against Apple Computer over
HyperCard, which the plaintiff says
violates a patent that it holds.
Quickview has a patent (no.
4,486,857) for its technology for
displaying parts of a database.
Quickview president Paul Heckel
says he created the software for
displaying overlapping “‘cards” in
his program Zoomracks, which has
been on the market since 1985.
“We don’t believe we've infringed |
any valid claims,” an Apple
spokesperson said. Apple filed suit

in federal court to have

Quickview’s patents declared

invalid.

Nintendo says that it will offer a
financial-services computer
network that operates with the l
Nintendo Entertainment System.
The service will connect the video
game machines to the existing on-
line financial network operated by
Fidelity Investments (Boston). The
financial line will be part of a
proposed Nintendo Entertainment
System Network that is slated to
open this year. The NES Network
will also offer interactive games
and information services, the toy
giant says. We can’t wait to play
Super Mario Brothers Do a
Leveraged Buyout.
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(Berkeley, CA) to bring these minus-
cule devices to commercial reality.
The initial applications of mi-
crosensors will most likely be in
medicine and automobiles, according
to the new company’s top executive,
George Turin. Doctors will be able to
use microsensors to bypass the time-
consuming process of laboratory
testing of blood or tissue samples, for
example. Microsensors could also be
implanted in patients to monitor
conditions such as insulin levels.
When certain measured values are
abnormal, the sensor might be able to
take corrective action—triggering the

release of more insulin, for example,
or sending a small electrical charge to
the heart to restore normal rhythms. In
automobiles, microsensors could
monitor the condition of fluids and
vital engine components, determining
when the oil needs changing or parts
need replacing.

Microsensors ‘“are essentially
here,” Turin says. The research has
been done, and now the trick is to
make them affordable. Microsensors
won’t be a success “until they cost a
few bucks apiece,” says Turin, but
they’re likely to start appearing
commercially in the next few years.

Sun’s Joy Forecasts Good Decade for Hardware

his is the decade in which Unix

will grow like the Blob and at the
same time do the Invisible Man
routine. That’s sort of the picture
drawn by Bill Joy, Sun Microsystems’
vice president of R&D, at Unix Expo
in New York recently. Joy, who as a
graduate student helped build AT&T’s
32V Unix for Digital Equipment’s
VAX into what’s known as Berkeley
Unix (a.k.a. BSD), says the operating
system will be taken for granted in the
near future. The really interesting
changes will take place in hardware.
The era of innovation in operating
systems is apparently over: “Operating

systems are not the frontier for the
1990s,” Joy said.

Every desk will be topped with
systems capable of producing realistic
sound and video, Joy predicted. The
world’s first affordable 100-million-
instruction-per-second desktop
computer will run Unix, he said, and it
will not have a monochrome display,
an Intel processor, or an AT bus; these
are as good as dead, in Joy’s scenario.
“It’s clear to everyone that RISC is the
next wave,” and it’s that technology,
which is used in Sun’s SPARCStation,
that will allow systems to double in
performance every year, he said.

New Adapters Reduce Headaches, Genoa Says

enoa Systems (San Jose, CA)

has developed new graphics
adapters that the company says are the
first to offer 70-Hz refresh rates in
standard VGA mode (640 by 480
pixels) and under. The 70-Hz rate of
the new Model 6000 series means a
“more stable,” flicker-free display
with better picture quality, Genoa
spokesperson Betty Chin says.

You need a multifrequency
monitor to see the benefits of 70 Hz.
“From across the room you can’t tell
the difference between 60 and 70 Hz,
but if you sit in front of the monitor,

70 Hz means fewer headaches,” Chin
claims.

The top-of-the-line adapter is the
Model 6600 ($549), designed for
IBM’s PS/2 Micro Channel Architec-
ture systems. It offers 1024- by 768-
pixel resolution with 16 colors.

Genoa also has a new Super VGA
application-specific IC chip, which
supports the 70-Hz refresh rate in
normal VGA mode on multifrequency
monitors. The chip implements the
new Video Electronics Standards As-
sociation (VESA) technical standards
for Super VGA performance.

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281.

The BYTE news staff is always interested in hearing about new developments
that might affect microcomputers, the way they work, or the way people work
with them. If you know of a project that could shape the state of the art, please
give us a call at (603) 924-928! or write to us at One Phoenix Mill Lane,
Peterborough, NH 03458. An electronic version of Microbytes, offering a
wider variety of computer-related news on a daily basis, is available on BIX.
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NOW YOUR SOFTWARE
CAN TEST ITSELF.

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It’s also an engineer’s
worst nightmare. But it doesn’t have to be.
Because now you can automate your soft-
ware testing.

Introducing the Atron Evaluator. The first and
only non-intrusive automated PC-based software
testing tool.

The Atron Evaluator automatically runs your soft-
ware regression testing programs. All of them. All
day. All night. Giving you thoroughly tested, higher
quality software.

The Atron Evaluator is hardware-based. And since
it’s non-intrusive, software behavior is tested with-
out the risk of alteration. Once your tests have run,
you can refer to automatically generated test reports
to double-check test results.

The Atron Evaluator saves time. And time makes
you money. Development cycles are shortened, so
your software gets to market sooner. And while your
test programs are running, you can be more produc-
tive. Start a new project. Or go home.

For more information about the Atron Evaluator,
call us at 1-800-283-5933. And put an end to your
worst nightmares. Automatically.

In Europe, contact:
Eiverex Limited, Enterprise House
A Division of CADRE Technologies Plassey Technology Park, Limerick, Ireland
] Phone: 353-61-338177
Saratoga Olfice Center QATraining Limited, Cecily Hill Castle
12950 Saratoga Avenue Cirencester, Gloucestershire, GL7 2EF, England
Saraloga, California 95070 Phone: (0285) 655888
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# 1 PROGRAMMABLE
EDITOR

Mouse support

Pull-Down Menus

Columnar Blclocks

Compiler Support

Regular Expressions

Best Multi-Level Undo

DOS, XENIX and FlexOS

¢ Also VEDIT $69, VEDIT Jr. $29

FREE Evaluation Copy
Call 1-800-45-VEDIT

After VEDIT hit the pages of BYTE
magazine in 1980 it became the #1 pro-
grammer’s editor virtually overnight. In
January 1982, VEDIT was the first editor
available for the revolutionary IBM PC.
Since then, nearly 100,000 programmers,
engineers and writers have been enthusi-
astic users of VEDIT.

The new VEDIT PLUS version 3.2 offers
stunning performance, versatility and
ease of use. Completely written in assem-
bly language, it's lightning fast and small
(66K). New features include 1000 level
undo, columnar blocks, regular expres-
sions, pull-down menus with “hot” keys
and context sensitive help. You also get
multiple file editing, windows, unlimited
keystroke macros, automatic indenting
and total configurlability.

Source level debugging and easy assign-
ment to keystrokes are just two reasons
our macro language is the most powerful
and practical available. The integrated
compiler support is menu driven, highly
flexible and ready to use for Microsoft,
Borland and many other compilers and
assemblers. J

Only VEDIT PLUS lets youeditreally large
files of upto8millionlinesand 8000 chars/
line. Installation is easy; VEDIT.EXE is all
you need —no overlays, no environment
variables.

Join the legend. The new VEDIT PLUS is
the productivity breakthrough you have
been looking for. $185.

CompuView

P.0. Box 1586, Ann Arbor, MI 48106
(313) 996-1299  Fax (313) 996-1308
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LETTERS

and Ask BYTE

Multiuser Mail

I found your September 1989 Product
Focus on multiuser operating systems
(“The Multiuser Solution’') biased and
inaccurate.

First, the benchmarks included func-
tions that networks might be expected to
perform the least well (biased heavily to-
ward raw file I/0) and that a multiuser
operating system (not having the over-
head of the network communications)
might be expected to perform to greatest
advantage.

Second, your cost comparisons are
skewed. A Novell LAN can cost less per
workstation than the multiuser operating
system approach. You can buy a per-
fectly fine AT-compatible workstation
for $1000 or less—not the $2100 that you
stated.

Your price comparison also quoted
$400 for a network card. Current street
prices for the SMC ARCnet cards are
about $130, and the clone ARCnet cards
cost $70 to $80 each.

Perhaps the most outrageous misrep-
resentation was the use for comparison
purposes of SFT NetWare at $4695, even
for a three-user system. One would typi-
cally use ELS Level I (around $500) for
up to four users, or ELS Level II (around
$900) for up to eight users. Even for the
20-plus user solution, one would be more
likely to use Advanced NetWare 2.15,
which has a street price of around $2000.

You also talk about 10 and 20 or more
user systems, when, by the article’s own
admission, not one of the multiuser sys-
tems tested even worked for all tested
software in any such configuration. A

WE WANT TO HEAR FROM YOQU. 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 to edit letters. Generally, it takes
four months from the time we receive a letter
until we publish it.

multiuser system is no bargain at any
price if it doesn't work.

As a pioneer of the modern LAN
(Datapoint introduced my ARC System
12 years ago), 1 find it offensive that bla-
tant misrepresentations of relative cost
and performance figures continue to per-
petuate the myth that multiuser shared-
processor systems are either signifi-
cantly less costly or better performing
under nearly any real-world situation
than a properly configured LAN.

Gordon E. Peterson I1
Paris, France

Your letter brings up a few points that de-
serve clarification.

We ran these systems both as LAN
equivalents and as a workgroup of indi-
vidual computers. The line graphs (page
152) reflect the performance of the multi-
user software as a LAN equivalent.
While it’s true that these tests are heavily
1/0-based, they were designed to show
the multiuser operating system’s effec-
tiveness as a LAN substitute. Applica-
tions such as AutoCAD redraws use no
disk 1/0 and would not be affected by a
LAN. The repagination and other CPU-
intensive testing that you mentioned were
done between operating systems—the re-
sults are shown in the bar graphs (page
153). Including the LANs in this test
would have been the same as including a
naked DOS machine.

A LAN workstation can be had for
much less than our stated list price of
$2100. In the same fashion, the multiuser
hardware can be purchased for a street
price far below the standard list. As a
rule, we use name-brand products and
manufacturer’s list pricing for compari-
sons whenever possible. As for using SFT
NetWare on a small network, clearly that
would be overkill. The performance
charts demonstrate that the SFT NetWare
overpowered the multiuser network by a
good margin. Although you would never
specify the network that way, I priced the
configuration the way it was tested. ELS
would certainly have cost less, but it
would have provided less performance.

continued
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Buy Vermont Views™ user interface C libraries now, and we will
send you the Vermont Views Designer free—a $100 savings on
DOS and OS/2 and more savings on UNIX, XENIX, and VMS.

’The new decade heralds the arrival of the Vermont Views
Designer. This powerful interactive forms designer works in con-
cert with our comprehensive C library of over 500 functions to
make the easiest, quickest, and most flexible interface development
and management system ever.

Development Will Never Be the Same Again
With the Vermont Views Designer you will quickly create opera-
tional prototypes of an application interface

—and enjoy doing it! /

Are Celebrating

.

./

v« For FREE!
%

Because design is fast and visual, you will involve your clients
actively from the beginning. Last-minute change requests will be
accepted without battles or escalating costs.

No longer will you throw away months of prototype code —the
prototype will become the implementation. And, integration and
final testing will go faster, because all Designer objects are tested
for validity as they are created.

No More Maintenance Blues
’The benefits keep coming. Software maintenance typically
accounts for over 50 percent of total lifecycle programming
effort—and a higher percentage of headaches. With the Vermont
Views Designer, you will always be able to revise the interface
quickly and easily, seeing the changes as you make them.

The Vermont Views Difference
Screen generators for most C libraries require you to modify
generated source code to create fully func-

EG CRAT DT LAYWT  ATERRACE  OPILONS  SISTDY
/ povw | St | Tl ki = tional forms— after which you can no longer
v ‘n Ow Lame’ B g;"_m: nm;z: | use the screen generator. Not so with the
o o Jiews et T We N e Vermont Views Designer. Designer forms
\,\O\N ot ' Le- AQu®: ey’ : and menus can incorporate any of the spe-
e o 500 o A gt e cial capabilities of Vermont Views—such as
Bec” PR Jiew? AN \v Geg\“\ nested menus, scrollable regions, choice
aow T editeY e A\ lists, and memo fields— and still be revised
cond S on B AN ey WO W interactively.
g ¥= ooy ?\”\*;\\ N F‘\O\‘ L covy o\ pr Globally Applicable
i e b [ VS pest? Use Vermont Views with any database or file manager with a
\.\*6""“ W ree o with C-language interface, such as Oracle, Informix, dBase, Clipper,
WY s 20 A2 dbVista, Btrieve, and C-tree. Maintain the same interface with th
e \Jiew 8L¥8’ ista, Btrieve, an ree. Maintain the same interface with the
\,ermon 800/ e WY same source code under DOS, 0S/2, UNIX, XENIX, and VMS.
CO\\ A- v ihe ee for *‘\\ Create interfaces for any roman-based language. Truly a global
e f\&*‘ A00 ™° d s\ solution for your interface needs.
Dot \?"/‘;, ero i 100% No-Risk Guarantee
: Jease! ol S %\7/\, € VV; believe in our product. Try Vermont Views for as long as
D &) \ E\C L; Ve‘.gxonﬁ" oS ENY you want. No limits. If not fully satisfied, return for a full refund.
we ) L
" N OS5 C“\C\)g‘,g Verm‘_)nt Pinnacle Meadows
BT ECLANRCIE, Creative Richford, VT 05476
e ‘ Software Phone: 802-848-7731

FAX: 802-848-3502 Telex: 510-601-4160 VCSOFT



LETTERS

On one of your points, you and I agree
completely: No software is a bargain if it
doesn’t work. Anyone looking to use a
multiuser operating system instead of a
LAN should evaluate his or her needs
carefully. The operating system might not
run all software and might not provide
the same level of performance as the sep-
arate CPUs on a LAN. Workgroups that
run CAD, for example, would not be a
good place for a multiuser operating
system.

Pricing a large number of components
from different manufacturers is always a
tricky business. You may not agree with
our “list price” policy, but even if we re-
duced the chart to street prices, we still
believe that a multiuser operating system
can be an effective alternative to a LAN
for some applications.

—Howard Eglowstein

“The Multiuser Solution” was an inter-
esting and timely article. I have been us-
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Studio-quality animation comes to your L) . ‘\1 Iy
desktop PC with GRASP. Create slide shows, v @ “dgel I:

demos, interactive tutorials, and animated

performances. Control art, text, color, sound,
timing, mouse and keyboard. Use the animation
techniques developed for arcade games and
television production. Add Grasp animations to

C, Pascal, Basic, and Assembler programs.

Now Grasp includes Pictor, a paint program
fully integrated with Grasp; and Artools, a
unique set of animation generators. Artools
creates the in-betweens for professional effects

like image warping, transformations, and
cross-fades—automatically!

GRASP version 3.5 — $199

GRAPHIC SOFTWARE
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“GRASP is clearly the hands-down winner in
terms of sheer power, flexibility, and speed
Nothing else even comes close.”

400 Williamson Way — Ashland, OR 97520
800-523-0258

503-488-2322

—PC Magazine
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ing an 80386 clone with two Wyse WY-60
terminals for three years now. My initial
system was a Suntech 386 with 2 mega-
bytes of memory using PC-MOS/386.
Six months ago I replaced the computer
with a 20-MHz Northgate 80386 with 4
megabytes of memory and replaced the
operating system with Concurrent DOS
386. My total costs were as follows:
computer, $4000; two Wyse terminals,
$1200; Concurrent DOS 386, $300; and
wiring, $25; for a total of $5525. This
breaks down to $1842 per user—Iless than
half the price quoted in your article.
Concurrent DOS can use the shadow
RAM above 640K bytes for the operating
system, allowing almost a full 640K
bytes for applications. In addition, by
changing the setup for LIM emulation,
maximum memory per process, and the
align command, I suspect that there will
be fewer compatibility problems than
you think. Having spent two years living
in fear and awe of PC-MOS/386, I find
Concurrent DOS 386 a joy to use.
Philip R. Loria Jr.
Metairie, LA

MinisPort Disappoints

When I saw the picture of the new Zenith
MinisPort (“The Ever-Shrinking, Ever-
Expanding Laptops, August 1989), I was
excited that a new, small, and relatively
inexpensive laptop computer was on the
market. But after reading the article, I
was disappointed.

Compared to the Toshiba T1000, the
MinisPort uses the same 80C88 CPU,
weighs about the same, is about the same
size, and has a little more memory and a
few more features. The big difference is
that the Zenith costs $2000, while the
Toshiba usually sells for under $700. To
top it off, the MinisPort has a 2-inch
floppy disk drive that is compatible with
nothing.

Good grief—don’t these companies
look at their competitors’ products be-
fore they market something?

Ron Kurtus
Los Angeles, CA

Lonely at the Low End

Sometimes the last page happens to be
the best one in your magazine. This is
true for Nick Baran’s Stop Bit piece,
“The Loneliness of the Low-Budget
User” (August 1989). I feel the same as
Nick when he writes that most hardware
manufacturers concentrate on high-end
machines.

There is a simple reason for this: the
poor code produced by programmers.
Scroll through a few programs with

continued



Workstations no longer
have to be stationary;

At Toshiba, we don’t just con-
centrate on making computers,
but on answering the specific
needs of business.

Like how to get the power you
expect from a workstation out of
a portable computer.

That's what led us to design
the new T5200.

We gave it a 386 processor,
2MB RAM internal (upgradable
to 8MB) and a high resolution
VGA display clear enough for
the most sophisticated graphics.

We make it available with
either a 40 or 100 megabyte
internal hard disk and with two
IBM-compatible expansion slots
that you can fill with many dif-
ferent kinds of add-ins, such as
mainframe communications
boards and LAN cards.

And we got it all into a machine
that weighs only 18.7 pounds.

Which means you can use it as
a very powerful PC or as a very
portable workstation.

After all, we believe portability
1s more than just an issue of where

H you do your work.
— = It's also what
you can do there.

T5200: 20MHz 386
processor, 2 internal
IBM compatible expan-
sion slots, VGA display
with external VGA
monitor port, 4dOMB or
100MB hard disk,2MB
RAM standard ex-
pandable to 8MB, 1.44
MB 3¢ diskette drive.

Toshiba is the world
Jeader in tridy portable
PCs and manufactures
a complete line of high quality dot-matrix and laser
printers. For more information call 1-800457-7777.

In Touch with Tomorrow

TOSHIBA

Toshiba America Information Systems, Inc., Computer Systems Division ‘.
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ASK BYTE

Debug, and you’ll find kilobytes of
NULs, never-called run-time modules,
and inefficient subroutines, such as put-
ting an ASCII character into an 8-bit reg-
ister using two 16-bit stack operations.
Therefore, we require more and more
memory and even faster hardware to
achieve the same performance as in the
old days, when much software was pure
assembly code. Is this real progress?
Herwig Feichtinger
Petershausen, West Germany

In reference to Nick Baran’s August Stop
Bit: Amen!

Erwin Fix

Fort Myers, FL

“First Computer” Debate Continues
In correcting G. Michael Vose’s claim
that Atanasoff invented the first electron-
ic computer, John William Mauchly Jr.
resurrects the ENIAC’s claim to this title
(July 1989 Letters). However marvelous
an accomplishment that early postwar
machine may have been, the British war-
time vacuum tube machines have a truer
claim.

Computing in the 20th Century (Aca-
demic Press, 1980) tells the story. His
account makes clear that the Colossus
machines, of which about 10 were oper-
ating on a 24-hour duty cycle by the end
of the war, were like the ENIAC in being
plug-programmable only, not stored-
program, universal machines in the
modern sense.

The fact that those of us who worked
with the Colossus range were inhibited
until the 1970s by wartime secrecy from
mentioning their existence explains the
widespread persistence, especially in the
U.S., of the false belief that the ENIAC
was the first electronic computer.

Donald Michie
Chief Scientist

The Turing Institute
Glasgow, Scotland

Z‘\;’f) ASK BYTE

Write Protection, Revisited
In your September 1989 issue, you pro-

protect switch for a hard disk drive. The
concept is correct, but you neglected to
mention three associated problems.

The first and most obvious problem is
the very real danger of voiding the war-
ranty on both the controller and the disk
drive.

The second problem is noise. Modify-
ing the controller cable might allow stray
signals to enter the cable, thus affecting
the reliability of the data.

The third problem is electromagnetic
emissions. Every computer and periph-
eral has been designed and tested to pre-
vent the release of RF energy. Modifying
the controller cable will alter the design
specifications and, in all likelihood, will
allow RF energy to escape.

If the author of the letter, Louis Robi-
chaud, really requires write protection,
he might want to try a software package
that [ have used, Vfeature Deluxe, from
Golden Bow. It lets you partition a disk in
such a manner that you have to “mount”
the disk before you can access it. You can
also specify a password, thus providing a
second level of access control. If the
drive has not been “mounted,” then for

e~ s

Brian Randeli’s chapter in 4 History of ~ vided a procedure to hard-wire a write- continued
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If a portable computer has improved the
way you do business away from the office,
think what a portable modem can do for
you. With it, you'll be able to send and
receive data, and even faxes, anytime
you want. In or out of the office.

The WorldPort family gives you a choice of
four portable modems, including an MNP®
error-correcting modem and an electronic
fax/data modem.

Each is no more than 8 ounces and can fit
in a shirt pocket. They’re small but tough

\

)

and capable, built for the rigors of business
on the road.

They connect to practically any telephone,
public or private, via standard RJ-11 jacks or
an optional acoustic coupler. They adhere to
Bell and CCITT standards world-wide so you
can connect to other modems (or fax ma-
chines) almost anywhere. They’re powered
by a single 9-volt battery or through an AC
outlet, whichever is more convenient. And,
they're easily shared as external peripherals
among co-workers.

i g

\
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The WorldPort family of modems. They’re
built for travel, whether it's to extreme envi-

ronments, to exotic locations or just down
the hall.

Call us today for the dealer nearest you:

800-541-0345.

(In New York, 516-261-0423.)

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

Fax (516) 754-3491

MNP is a registered trademark of Microcom, Inc. WORLDPORT and TOUCHBASE SYSTEMS are trademarks of Touchbase Systems, Inc. © 1989 Touchbase Systems, Inc.
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Fabulous

Offer

HARVARD
Graphics

HARVARD'
[T

for an additional

$150.00°

While quantites last
*M.S.L. $49500

FASTER THAN THE AVERAGE BEAR

Are you asking yourself what a bear has
to do with super speed, remarkaple
resolution and fabulous colors? We did,
too. How can anyone bear to work with
less than incredible speed, we asked
ourselves. How can anyone bear to
work without -

extraordinary
resolution?
Bear to work
with less than
256 spectacular colors?
We got so beared out, we
decided fo share one with

you. Along with the bear facts about
ATl's award-winning board.

Registered ademorks ore os tollows AT, VGAWONDER ~ ATl Technologies Inc., Microsoft - Microsoft Corp ;

Such as:
® high resolution 800x600 and
1024768 graphics
® fast 16-bit bus support
* 100% register-level compatible
in VGA®, EGA®, CGA®, MDA",
and Hercules® modes
e analog and digital monitor support
® eqsy, switchless installatior
® high resolution and 132 column drivers
* Microsoft® compatible bus mouse and
mouse port included
* available in 256K and 512K versions
Oh, and bear this in mind - when it
comes to VGAWONDER®, you'll be

getting a honey of a price!

cules - Hercules Computer Technologies Inc.; VGA, EGA, SGA, MDA - Interabanol Business Machines Cor
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For more information,
contact your supplier or

ATl Technologies Inc.
3741 Victoria Park Avenue
Scarborough, Ontario
Conado MIW 352

Tel: (416) 756-0718

Fox: (416) 756-0720

®
50

Technology you canTrust.
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all intents and purposes, it does not exist
to the operating system.

Modifications such as what you sug-
gested are obvious deviations from the
manufacturer’s specifications, and—if
there is a problem—Robichaud will prob-
ably have trouble getting warranty ser-
vice. The stiff fines that could be im-
posed by the FCC are also something to
consider.

Richard Levey
Elmont, NY

My cable modification was carefully con-
cocted so that there would be no modifi-
cations to either the disk drive controller
or the drive itself and so that the modifi-
cation would be easily reversible. Your
point concerning noise may be a valid
one, but not for corruption of the data.
The cable modification was done only on
the control cable. The data cable on a
modified frequency modulation (MFM)
drive is separate. Any noise entering
through the cable split would affect the

Space-Saver
Keyboard

the desk space used by equivalent standard keyboards. Without loss of

T he new microtype space-saver keyboard saves an amazing 60% of
functinnality or ability to touch type!

microtype is ideal for CAD
systems, point-of-sale, mobile or
imbedded applications or anywhere the
kevhoard must compete for valuable
desk or counter space.

Space is saved by compressing rows
(not columns) and eliminating wide
horders. Re-arranging and elevating the
function key clusters also saves space
while improving accessibility with
reduced eyescan and head movement
Keys have full travel with a light tactilly
responsive touch. All standard features
stch as auto-repeat, caps, num and scroll
lock are included on the microtype.

The microtype works with most
PC, XT, AT and 386 IBM compatibles
IBM PS/2's require an adapter.

Actual size 10.75”x 6.07 - Full One

Year Warranty. - Guarantee—Full
Refund if Returned in 15 Days! - OEM’s
and Volume Purchases—Call for

special terms

Order Toll Free 800-782-7177 or FAX
703-435-1837 Hours Mon.-Fri. 8am-5pm EST
Shipment within 72 hours

Microtype Space-Saver Kevhoard $124.50
PS/2 Adapter (if required) 9.00
UPS shipment by ground 6.00

Ind day air 11,00 19.00

Overnight

461 Carlisle Drive
Herndon, Virginia
22070
703-435-9496
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WRITE GATE signal, not the data. I did
a fair amount of testing with a modified
cable before printing the response. Con-
sidering the low bandwidth of the signal
on the affected lines, noise should not be
an issue.

On the warranty issue, I checked with
Western Digital, the manufacturer of the
most popular MFM controller and a
number of MFM hard disk drives. The
company agreed with me that if the cable
is modified as I suggested and the con-
troller and drive are left unmodified,
there is no reason why the warranty
should be voided.

Your last point, concerning RF emis-
sion, is an interesting one. Western Digi-
tal does not specify a maximum length for
the ribbon cable between the controller
and the hard disk drive. Indeed, no one
does. Ribbon cables radiate RF like
crazy, and there’s no reason why the
WRITE GATE line on a separate cable
should be any worse. The metal case of
the computer prevents radiation from
leaking into the air.

Lastly, several software solutions
would solve the original problem. None
of them, including Vfeature Deluxe, can
be considered ‘‘foolproof.” Robichaud
did not specify why he wanted the write
protection, so I assumed that it was for
virus prevention. A clever virus could go
right out to the controller and do what-
ever damage it wants, regardless of any
software that you run. Mounted or not, a
hard disk drive is always in danger from
avirus.

As long as the leads are kept short (ina
shielded cable, if you prefer) and housed
completely within the PC’s outer case, I
believe that the modification I suggested
would neither void any warranties nor
run the risk of data loss.—H. E.

A Tale of Three Hardcards
In our office we work with three IBM XT
80286s. Two of these machines are
equipped with Intel AboveBoards con-
taining 2 additional megabytes of RAM
configured as expanded memory. To in-
crease hard disk drive capacity, we added
a Western Digital 30-megabyte hardcard
to each machine. Something happened.
First, the machine without the Above-
Board runs just fine. However, one of the
other machines simply refuses to recog-
nize the disk on the hardcard. When we
boot the machine, no drive D is avail-
able. We tested this unit in an IBM AT,
and we got the same result. The other
machine works only after a warm boot.
When we start the machine cold, it does
not recognize drive D—we must first
continued



The fastest way to see what you think.

Introducing the MultiSync’ Graphics Engine™ Board. Now when an idea pops into your head it

won’t take long to pop up on screen. Because NEC’s MultiSyne Graphics Engine is the first graphics
board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For instance,
it can run Windows 386 as much as four times faster. When used in conjunction with our accelerator software (purchased sep-
arately), Presentation Manager applications run up to five times faster. What’s more, the MultiSyne Graphics Engine Board is
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So, whether you’re a
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The
MultiSyne Graphics Engine Board. When you’ve got tons of thoughts racing through your mind, it’s the fastest route from

head to screen.

Nolepad - THINKING. TXT
Search Character ga°agi‘aph. Document

is a regi d % of NEC Home Electronics (USA) inc. Graphics Engine is
a trademark of NEC Home Flectronics (USA) Inc. NEC is a registered trademark of NEC Cor-
poration. Windows and Windows 386 are regi d of Mi Corp. P i
Manager is a trademark of the International Business Machines Corporation.
© 1989 NEC Home Electronics (USA) Inc.

m Computers and Communications
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PRICES HARD TO MEET — SERVICE HARD TO BEAT! World Wide Inquiries Promptly Filled

Anthro”
Technology Furniture®

3221 N.W. Yeon St
Portland, Oregon 97210

ANTHRO (503)241-7113

Anthro. AnthroCart and Technology Furniture are registered trademarks of Anthro
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perform a warm boot.

We bought all three cards inexpen-
sively through a mail-order company.
Besides mailing boxes, those folks don’t
seem to know anything. Maybe we
learned something.

Martin Strobel
Stuttgart, West Germany

Assuming that I've properly interpreted
your descriptions, here’s my best guess:
First, the hardcard in the system without
the AboveBoard is fine. Next, the hard-
card that you tested in the AT, as well as
the 80286 XT, is simply dead. Send it
back to the manufacturer for a replace-
ment or a refund. Finally, the hardcard
that works after a warm boot may need
reformatting. It could be that you have a
head-alignment problem that goes away
after the drive unit has warmed up. Copy
all your data off the drive and run the
low-level reformatting program (not
DOS’s FORMAT command) that (I hope)
came with the drives. Then partition the
drive with FDISK and run the DOS-level
FORMAT. If you didn't get a low-level
formatting program with your hardcards,
any one of a number of the disk utility
programs mentioned in this month’s
Product Focus will do the job.—R. G.

Was He Scuzzy?
I have an Apple Macintosh SE. Recently,
a friend gave me an old but functional
Hitachi external CD-ROM model CDR-
1503S. It used to be connected to an IBM
AT compatible. Is it possible for me to
connect this drive to my Macintosh? I
don’t know if this model is SCSI-compat-
ible or not. If I can connect his drive to
my Mac, where can I get the driver soft-
ware, and will it be able to read Macin-
tosh CD-ROMs?
Robert Lin
Rockville, MD

The CDR-1503S was not a SCSI device.
The SCSI adapter (PN CDISI4A) was
available until September 1989. You
might be able to find one from a Hitachi
distributor, or call Hitachi at (415) 244-
7783—someone there may be able to help
you locate it. Had you purchased the
adapter with the drive, Mac driver soft-
ware would have been included. Again,
Hitachi may be able to help you locate a
copy.

Presumably, a CD-ROM drive con-
nected to a Mac, and running with Mac
drivers, should be able 10 read a Mac
CD-ROM. At least I'd hope so.

If worse comes to worst, maybe you
can sell that unit and then get a new one.

continued
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Apokes
flandle Bars

Its not every day that someone designs a one- For a good look at The Poget PC, call 1-800-
pound portable PC capable of running MS-DOS 3.3%and 624-8999, ext. 1590 for the Authorized Dealer nearest
programs such as Lotus 1-2-3"and WordPerfect® A por- you. Outside the US. and Canada, call 44-753-580018.
tabﬁ: PC that runs up to 100 hours on two AA alkaline "
batteries. A portable PC that gives you the freedom to EVIE
work anytime, anywhere. Without weighing you down, e

We're talking about The Poget PC™ '

And BYTE Magazine recognized this revolution- A very blg compu ter™
ary PC for what it is: the size of things to come. Laptops o S, o
will never be the same again. companies € 1989 Poqee CETUTE (o un

Circle 251 on Reader Service Card



ASK BYTE

»

Hitachi’s CDR-3650 comes complete
with a SCSI interface and Mac software.
—H. E.

Compatible Graphics
I own an XT with a CGA controller on
the motherboard. I can’t deactivate the
graphics controller, but I want to use
VGA (or EGA, if I have to). Is it possible
to add VGA to a CGA system?
Regis Rampnoux
Paris, France

Unfortunately, that’s not possible. There
are address conflicts between the CGA
and VGA adapters that can’t be avoided.
The good news is that it is possible to con-
figure an EGA card to coexist with your
on-board CGA.'Ifthe CGA really can’t be
disabled, then you may have to settle for
EGA.—S. A.

Dying Data

We have suffered data losses on three dif-
ferent computers, with three different
versions of MS-DOS and different
BIOSes, and at different times. The phe-
nomena took place on 360K-byte and
1.2-megabyte disks.

While executing a DIR A:*.* or simi-
lar command, we got an error message
concerning disk A. After changing to a
second disk, we got a directory on the
screen. But after reading another disk,
we discovered that the directory dis-
played was the directory of the first disk.
Often, disks have been wrecked because
a wrong file allocation table (FAT) got
written. On each of three machines, this
happened only once, with no further
faults.

Why didn’t the machines detect that
we had switched disks? Is this a bug in-
side MS-DOS?

Heinz Oppenlander
Lauffen, West Germany

Boy, that's a good one. MS-DOS detects
a disk change in one of two ways: On
most 1.2-megabyte drives, a special sig-
nal indicates a physical disk change.
When the BIOS sees this signal, it “re-
members”’ that the disk was swapped and
rereads the directory and FAT. On other
1.2-megabyte disk drives and most 360K-
byte drives, DOS reads the boot sector
and volume label, compares it to the last
read, and makes its decision. Usually, a

combination of these methods works
fairly well, as long as you don’t change
the disk while files are open.

I would have said that it was your copy
of DOS, except that you used several ver-
sions. My next guess would have been the
drive controller and cable, but you used
different machines. The only thing that
I can think of is that you didn’t let your
application close its files before you
swapped disks. Also,l make sure that you
aren’t trying to write to a 360K-byte disk
in a 1.2-megabyte drive. That doesn’t
work very well.

It’s as if an occult hand had reached
out and intentionally destroyed your
data. Not to be an alarmist, but have you
considered the possibility of a virus?

—H. E.

t

Hard Disks, Hard Problems
I recently read “Hard Disk Maintenance
Software” by L. Brett Glass (August
1989). I’ve never had any problems with
my hard disk drive; I never realized that
such problems were so common.

I have a “‘shutdown” program. How do
I know if it parks the heads on my hard
continued

“ All I can say about the Gibson
Research people is that they did their
homework. SpinRite is what the
word MUST was invented for. "

~ Richard Grehan, BYTE MAGAZINE

What Goes Wrong With
Hard Disks ... and Why?

“SpinRite describes itself as 'a truly
new generation of hard-disk
utilities,” which is a marvel of under-
statement! "

~ Siepben M. Leon, MICRO/SYSTEMS

Over HALF A MILLION hard disks have
shown: Ifyou use SpinRite"every two or
three months, you’ll never have ANY
PROBLEMS with your hard disk!

The low-level format of your hard disk drive is
probably the last thing you want to think about, let
alone worry about. But like the foundation of your
home, you depend upon it every day without ever
giving it a second thought... until something goes
wrong.

Every byte of data stored in your hard disk rests
upon the drive’s low-level format foundation.
When that foundation weakens, DOS begins
reporting errors:

BOOT FAILURE
SECTOR NOT FOUND
BAD SECTOR ERROR
GENERAL FAILURE READING DRIVE
ABORT, RETRY, IGNORE

That’s how your vital data becomes hard to
recover or lost forever. This problem makes our
personal computer hard disk drives the least

liabl nts in our ¢

p S.

Today you have two choices: Sit around worrying
about the safety of your data, backing up the drive
continually to minimize the extent of the loss

when it occurs...I

42 BY TE - JANUARY 1990

Or cure the problem at its source by preventing
your drive’s low-level foundation from ever
weakening ‘and crumbling.

SpinRite completely eliminates the problem of
gradual low-level format deterioration by quickly
low-level reformatting any DOS hard disk while
leaving all its data in place...

SpinRite II Main Features:

SpinRite is an all-in-one,
total low-level, format maintenance,
repair and optimization utility.

« Nondestructively low-level reformats ANY
SIZE DOS hard disk drive in minutes with
full device-driver and DOS 4 compatibility!
Backup and restore are not required!

« Fully automatic surface defect
management utilizing the industry’s most
extensive worst-case data pattern analysis.

« *On-the-fly" instant sector interleave
optimization establishes the maximum
possible drive data transfer rate.

« Recovery and repair of correctable and
completely uncorrectable (unreadable)
data with identification, diagnosis and

repair of every form of data and format

damage.

But SpinRlte goes FAR BEYOND THAT!

« In a matter of minutes it gives DOS drives a
completely new, clean, stable and solid
low-level format WITHOUT requiring a tedious
backup & restore operation.

o It detects and eliminates all data-threatening
hard disk errors (which%DOS can’t see) long
before they become data-damaging.

o It instantly optimizes alnd resets the drive’s
sector interleave, which! guarantees maximum
possible data transfer rates.

oIt locates and isolates all data-threatening
surface defects. (Two (o three times more than
ANY other surface testing software!)

SpinRite is offered with a 30-day money-back
satisfaction guarantee. It is extremely easy to use
with a simple uscr-intcrfac'e, on-line help, on-line
index and a short 40-page owner’s guide. SpinRite

is immediately available frrom:

Gibson Research Corporation
22991 La Cadena, Dept-BY
Laguna Hills, CA 92653
(714) 830-2200

Credit card orders, personal checks, COD and
Dealer orders welcome. Send: $89 plus $3
shipping and handling. California residents please
include 6% state sales tax.
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GV286/120
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GV386/25

£ reports that PC Designs dominated the CORP COMPUTER POLL, receiving top marks in four categories:
% 1.-Compatability with hardware and software 2.-Relative Performance 3.-Ease of Installation 4.-Ease of Configuration

GV386/20 PLUS

GV3868X

® 80286 running at 12 MHz zero wait state.

@ Proprietary, 32KB on-board RAM cache
circuit using high speed (35ns) static RAM.

® 512KB RAM, expandable to 1MB on
motherboard.

® Socketed for 8MHz 80287 math coprocessor.

® 5.25”1.2MB or 3.5” 1.44MB floppy drive.

® Enhanced 101-key keyboard.

® Graphics adaptor features a full 256K of
video RAM and 16-bit interface for full VGA
capabilities on VGA

|

Color System. : : ! . ‘
® 200-wattpowersupply. 8 ® 1 @
® 2 serial/1 parallel port : :“ =

standard (on : = g "

add-in card). .
® ROM based set-up and m

diagnostics.

EDITORS
CHOICE

Oct. 13,1987

® Motherboard designed
and manufactured in
the U.S.A. by PC Designs.

® Toll-free technical support.

® Dn-site Service for one year.

® 80386 running at 25 MHz zero wait state.

@ 2MB RAM on motherboard.

® System is capable of expanding to 16 MB of
32-bit RAM.

® Proprietary, 64KB on-board RAM cache
circuit using high speed static RAM.

® Socketed for 25 MHz intel 80387, or 25 MHz
Weitek 3167 math coprocessors.

® 525" 1.2MB or 3.5" 1.44MB floppy drive.

® 2, 8-bit, 5, 16-bit and 1, 32-bit memory
expansion slots.

® Graphics adaptor features a full 256K of
viden RAM and 16-bit interface for full VGA
capabilities on VGA Color System.

® 2 serial/1 parallel port standard (on
add-in card).

® RDM based set-up and diagnostics.

® Motherboard designed and manufactured
in U.S.A. by PC Designs.

® Toll-free technical support.

® Dn-site Service for one year.

® 80386 running at 20 MHz zero wait state.

® 1MB RAM on motherboard.

® System is capable of expanding to 16 MB of
32-bit RAM.

® Proprietary, 64KB on-board RAM cache
circuit using high speed (35ns) static RAM.

® Socketed for 20MHz Intel 80387, or 20MHz
Weitek 3167 math coprocessors.

® 5.25" 1.2MB or 3.5" 1.44MB floppy drive.

® 2, 8-bit, 4, 16-bit and 2, 32-bit memory
expansion slots.

® Graphics adaptor features a full 256K of
video RAM and 16-bit interface for full VGA
capabilities on VGA Color System.

® 2 serial/1 parallel port [a— |
standard (on add-in card).

® ROM based set-up and

@ Run 32-bit operating systems, appl.cations
software, or Windows 386 at a lower ccst.

@ Slim-line, space-saving desktop
configuration.

® 803865X running at 16 MHz zero wait state.

® 2MB RAM standard, 4MB capacity on
motherboard.

® Socketed for 16MHz Intel 80387SX, math
COprocessor.

® 3.5" 1.44MB floppy drive.

® VLSl technology for increased re'iability.

® Graphics adaptor features a full 256K of
video RAM and 16-bit interface for full VGA
capabilities on VGA Color Syster:.

® 2 serial/1 paralle! port standard
(on add-in card).

® RDM based set-up and diagnostics.

diagnostics.

@ Motherboard designed
and manufactured in
U.S.A. by PC Designs.

@ Toll-free technical

m *“Overall, PC Designs'

latest effort effectively integrates brand-
name components and a proprietary

® Motherboard
designed and
manufactured in
U.S.A. By PC Designs.
® Toli-free technical

. ZUpp.?n's ) motherboard to yield generally swift and N ;”W‘-S )
LRI solid performance. If you're in the market A CiaeICE
for one year. for one year.

for a 386, this sytem is worth a look.”

% MEMOREX TELEX: On-site Service with every complete system,

— PCMAGAZINE — May 30, 1989

OPTIONS GV286/120

oPTIONS GV386/25

oPTIONS GV386/20 PLUS

OPTIONS GV386SX

® RAM upgrades.

® Intel 80287 math coprocessor.
® MS-DDS 3.3. or 4.01

® 256 VGA Video upgrade $69.

® RAM upgrades.

® Intel 80287 math coprocessor.
® MS-D0S 3.3, or 4.01.

® 256 VGA Video upgrade $69.

® RAM upgrades.

® 20MHz Intel 80387 and 20MHz Weitek 3167
math coprocessors.

® MS-DDS 3.3. 0r 4.01

® 256 VGA Video upgrade $69.

® RAM upgrades.

® 16 MHz Intel 80387SX math coproceszors.
® MS-DDS 3.3. 0r 4.01.

® 256 VGA Video upgrade $69.

TTL 800X 600
NEW PRICES Mono  VGA Color

TTL 800X 600
NEW PRICES Mono  VGA Color

TTL 800 X 600
NEW PRICES Mono  VGA Color

TTL 800X 600
NEW PRICES Mono  VGA Color

20MB, 65ms, WD 1:1 $1,399 $1,949

20MB, 65ms, WD 1:1 $2,999 $3,549

20MB, 65ms, WD 1:1 $2,249 $2,799

20MB, 65ms, WD 1:1 $1,899 $2,449

44MB, 23ms, WD 1:1 $1,599 $2,149

44MB, 23ms, WD 1:1 $3,199 $3,749

44MB, 23ms, WD 1:1 $2,449 52,999

44MB, 23ms, WD 1:1  $2,099 $2,649

71MB, 27ms, WD 1:1 $1,799 $2,349

71MB. 18ms, ESDI §3,399 $3,949

155MB, 18ms, ESDI $2,499 $3,049

155MB, 18ms, ESDI 4,649

71MB,27ms, WD 11 §2,649 $3,199

90MB, 18ms, ESDI $2,599 $3,249

155MB, 18ms, ESDI $3,349 $3,899

320MB, 18ms, ESDI CALL  CALL

$4,099 54,649
320MB, 18ms, ESDI CALL  CALL

320MB, 18ms, ESDI CALL  CALL

I 4 .
oot N)

Ask about our “‘Lease/Purchase Agreement”

PC IDESS

Call us for NETWORK
SYSTEMS CONSULTING

For Export call: (918) 251-5550 ¢ Local: (918) 251-7503 ¢ Sales(918) 251-5550 ¢ (800)627-4248 ¢ FAX(918)251-7057 ¢ EBBS (918) 252-9137

1-800-627-4248

< C.0.D.

MasterCard .
| N
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disk? Should I run this shutdown pro-
gram every time I turn of f the machine?
Another question: If I turn off my ma-
chine one or two times a day, is that too
often?
Francine Epstein
San Jose, CA

The hard disk drive problems described
in the article are not common, but they
do occur.

When you run the shutdown program,
the disk activity light should blink as the
heads are moved to a safe position on the
disk. I would run this program every time
you turn off your computer.

Most disk drive manufacturers recom-
mend that you keep the computer and
hard disk drive on all the time. The most
wear on a computer occurs when it is
turned on. However, turning off the com-
puter once or twice a day should not
cause any serious problems.—S. W.

What’s the Difference?
Other than the fact that they cost twice as
much money, what is the difference be-
tween a 1.44-megabyte 3%-inch floppy
disk and a 720K-byte 3'%-inch floppy
disk with a hole burned in the lower right
side with a solder gun? Both seem to
work equally well. Are the disk manu-
facturers becoming greedy again, the
way they were when we had single-sided
and double-sided 5 %-inch floppy disks?
I burned a hole in the correct spot on
one of my low-density floppy disks, and
it seems to work just fine as a 1.44-mega-
byte floppy disk. What do the manufac-

turers do to certify a high-density floppy

that is not done on the 720K-byte floppy
disks?

Douglas R. Thompson

Hyatsville, MD

Yes, Virginia, there is a 1.44-megabyte
floppy disk. The primary difference is in
the density of the magnetic media. A
high-density disk has a higher-density
magnetic coating. No kidding.

The extra hole that you refer to is a
mechanical indication that gets read by a
switch on some 3Y%-inch disk drives. The
drive uses that information to determine
the media type of the drive. Some com-
puters, like the PS/2 series, format a disk
willy-nilly without looking for the extra
hole. As you found, it does seem to work.

“Seem” is the operative word. The
real problem comes in when the drive
tries to write densely packed information
on the relatively sparse coating of the
double-density disks. Recording a flux
change on magnetic media requires a cer-
tain amount of magnetic material per bit
of information. The high-density format
puts the bits closely together, too close for
the double-density media to handle. Most
people who have done what you're sug-
gesting report that the data gets cor-
rupted pretty quickly.

Burning the hole in the case causes an-
other kind of problem. True, it fools the
drive into thinking that it’s a high-density
disk. You have to make absolutely sure
that no plastic bits get into the disk hous-
ing. Either drilling or burning a hole can
leave small pieces to get onto the disk and
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destroy both the disk and your drive.

No, I don't think that the manufac-
turers are being greedy by selling special
high-density disks. You may not agree
with the prices, but the disks are different
and will work much more reliably than
double-density disks pressed into high-
density service. Drill holes if you must,
but don’t bet your bits on it.—H. E.

Flaky Floppy

I am new to the field of computing, and
to make things easier [for myself (or so I
believed), I bought a new IBM PC model
5150 in June 1989. At the same time I
bought my PC, I also bought a Zucker-
board expansion board with 384K bytes
of memory. This brought my system’s
total memory to 640K bytes.

I followed all the installation instruc-
tions, but I am having difficulty running
my PC. I continue to receive an error
message that reads General Failure,
error reading from drive A. Is there
anything that you can suggest?

Michael Faturoti
Roxbury, MA

The IBM 5150 is the model number for
the original PC. It is anything but “‘new.”
I think that your drive A (most probably
an original 5%-inch,' 360K-byte floppy
disk) is out of alignment. Take your com-
puter to any good computer repair shop to
get your drive realigned.—S. W.

FIXES

e Our March 1989 review entitled ““Ad-
vanced Floppy Disk Drive Controllers”
stated that some Mitsubishi floppy disk
drives cannot read and write Macintosh
disks reliably, incorrectly suggesting a
fault with those drives. We should have
explained that the Mitsubishi drives are
designed to read only FM and MFM
(modified frequency modulation) en-
coded disks, not the GCR encoding that
the Mac uses.

e September’s Short Take on Solutions
International’s SuperGluell incorrectly
stated that there was no licensing fee for
distributing that product’s SuperViewer
utility. Solutions International includes a
free-to-distribute Viewer, which is a
scaled-down version of SuperViewer.

® The top part of figure 1 in the Novem-
ber 1989 Under the Hood was incorrect.
The corrected portion is shown at left.

¢ The photo credit on page 93 of the No-
vember 1989 issue is incorrect. The
photo should have been credited to Lind-
strom Photography. ®



10 learn Microsoft
QulckBASIC

()nlythlS

you

thlck

You're looking at something you wont see
anywhere else.

Its called QB Advisor. A remarkable new
hypertext electronic manual that can make you
instantly more productive, even if you dont know
the first thing about programming QB Advisor
actually lets you experiment by cutting and past-
ing useful sample programs right into your pro-
gramming window. Only Microsoft has . Only
Microsoft could. And its just one of the things youll
learn about new Microsoft® QuickBASIC version 4.5
for IBM® PCs and compatibles.

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

And QB Express—the interactive way to
learn all about your programming environment in
a 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,
or clickingamouse. 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-
ming in the first place. Fact is,
it translates your program into executable code at
an incredible 150000 lines per minute.

Microsoft QLuckBASIC version 45. If program-
ming is the only way out, this is the easiest way in.

Making it all make sense:

For 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
and the Microsoft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corpomuon IBM is a registered trademark of International Business Machines Corporation.



Top Performers.

H.I.M.S. 386SX/16 MHz

* INTEL 803865X MICROPROCESSOR RUNNING AT 16 MHz

« SOCKET FOR 16 MHz 803875X MATH COPROCESSOR

*5.25" 1.2 MB OR 3.5° 1.44 MB DISKETTE DRIVE

o DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER (1:1
INTERLEAVE)

« 1 MB 80 NS MEMORY (OR 2 MB, 4 MB EXPANDABLE T0 16 MB)

o 40 MB HARO DISK 25 MS, 1.25 MB DATA TRANSFER RATE

« HI-SPEED 2 SERIAL PORT(S), 1 PARALLEL PORT

« 101 ENHANCED TACTILE "CLICK” TOUCH KEYBOARD

* 200 WATT SWITCHING POWER SUPPLY

o 8 EXPANSION SLOTS (2-FAST SLOTS/8 BIT, 1-8BIT, 5-16 BIT)

« HI-PERFORMANCE 16-BIT VGA CARD (800 x 600) OR
OPTIONAL (1024  768)

o 6 LAYERH.LM.S (U.S A)MOTHER BOARD

« LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP. AND
HARD DISK FORMATTING UTILITY SOFTWARE)

* 10 YEAR BATTERY WITH CLOCK CALENDAR

« DISK CACHE AND EMS UTILITY SOFTWARE

o HIMS SMALL FOOT PRINT, 5 BAYS CASE

$1695

HIMS 386SX 16 MHz WITH NO MONITOR

H.IM.S. PAGE MODE SERIES
16 AND 20 MHz 386

« INTEL 80386 MICROPROCESSOR RUNNING AT 16 MHz ( OR
20 MHz }

« SOCKET FOR 20 MHz INTEL 80387 OR 20 MHz WEITEK 3167 MATH
COPROCESSOR

© 525" 12MBOR 35" 1.44 MB DISKETTE DRIVE

¢ DUAL OISKETTE AND HARD DISK DRIVE CONTROLLER (1:1
INTERLEAVE)

1 MB OR { 4 MB OPTIONAL ) 80 NS PAGE MODE MEMORY

* 66 MB 23 MS HARD DISK, 800 KB DATA TRANSFER RATE

o HI-SPEED 2 SERIAL PORT(S), 1 PARALLEL PORT

* 101 ENHANCED TACTILE “CLICK" TOUCH KEYBOARD

230 WATT POWER SUPPLY (110/220) FCC UL, CSA TuV
APPROVED

8 EXPANSION SLOTS (2-32/8-BIT, 1-8-BIT. 6 16-BIT)

o HI-PERFORMANCE 16-BIT VGA CARD (800 x 600) OR
OPTIONAL {1024 x 768)

* 6 LAYERHIMS (U.S A} MOTHER BOARD

o LATEST AMi 386 BIOS (BUILT-IN DIAGNOSTICS. SETUP. AND
HARD DISK FORMATTING UTILITY SOF TWARE)

* 10 YEAR BATTERY WITH CLOCK CALENDAR

o DISK CACHE AND EMS UTILITY SOF TWARE

 5-BAY STURDY DESKTOP CASE ( 6 BAY VERTICAL CASE
OPTICNAL)

 FCC CLASS B ON TOWER & DESKTOP

$2050

HARD DiSK DRIVE 1M 2MB amB
56 MB 22 MS (BOOKB DTR) 1850 | 1995 | 2250
100 MB 22 MS (800KB DTR) 2050 | 2200 | 2450
120 MB 28 MS ESDI 1MB DTR 2495 | 2650 | 2895

MAHD DISK DRIVE 1MB aMB

100 MB 22 MS 00 KB DTR, 2275 2600
120 MB 28 MS 1 MB DTR. ESDI 2675 3095
150 MB 16 MS 1 MB DTR, ESDI 2850 3250
330 MB ESDI 14 MS 1 MB DTR, 3750 4150

HIM.S. PROFESSIONAL
SERIES CACHE PRO 386 20,
25AND 33 MHz

« INTEL 80386 MICROPROCESSOR RUNNING AT 20 MHz ( OR
25 AND 33 MHz OPTIONAL )

» SOCKET FOR 80387 OR WEITEK 3167 MATH CO-PROCESSOR

* 64 K25 NS CACHE UPGRADEABLE TO 256 K, READ AND WRITE
CACHE WITH WRITE BACK CACHE

* PAGE MODE MEMORY ARCHITECTURE

* 1 MB 80 NS MEMORY UPGRADEABLE TO 2, 4, 8 MB ON MOTHER
BOARD, 16 MB WITH 32-BIT MEMORY CARD

© 525" 12MBOR35" 1 44 MB DISKETTE DRIVE

 DUAL DISKETTE AND HARD DISK DRIVE CONTROLLER, 1:1
INTERLEAVE

o HI-SPEED 2 SERIAL, 1 PARALLEL PORT

® 250 WATT HEAVY DUTY POWER SUPPLY

* 101 ENHANCED TACTILE "CLICK" TOUCH KEYBOARD

8 EXPANSION SLOTS ( 1=32 BIT 1=8 BIT, 6-16 BIT)

 LATEST AMI 386 BIOS (BUILT-IN DIAGNOSTICS, SETUP, AND HARD
DISK FORMATING UTILITY SOFTWARE)

* HIGH PERFORMANCE 16-BIT VGA CARD (800 X 500) OR OPTIONAL
(1024 X 768)

* 6 LAVERHIM.S 64/256 CACHE MOTHER BOARD

* 66 MB 23 MS HARD DISK 800KB DATA TRANSFER RATE

* 6 BAY VERTICAL OR 5 BAY DESKTOP CHASIS { SUPER VERTICAL
10BAY WITH 375 WATT POWER SUPPLY OPTIONAL )

» FCC CLASS B ON DESKTOP OR TOWER

o DISK CACHE, EMS UTILITY SOFTWARE

$2 395 25 MHz Add $250

33 MHz Add $1050

CACHE PRD 386/20 MHz WITH ND MONITOR

HARD DISK DRIVE 1MB ams

100 MB 22 MS 800 KB DTR. 2650 3100
120 MB (ESDI) 28 MS 1 MB DTR, 2995 3445
150 MB {ESDI) 16 MS 1 MB DTA. 3200 3650
330 MB {ESDI) 14 MS 1 MB DTR. 4150 4600

COMPANY

H.L.M.S.TECHNOLOGIES has been manufacturing hi-performance
computers in California under OEM labe! for a number of years;
and now HIMS. is manufacturing under its own iabel the same
hi-performance computers 286,386SX, 386 Page Mode and Cache
386 to satisty your needs in price, performance and after the sale
service, which seems to be a missing feature with most of our
competitors. Just compare our competition and you will find the
obvious, then add our One Year On-Site Service at no extra

cost. . ... SURPRISE!!

PRODUCT

H1M S manufactures a compiete breadth of 286, 386SX, Page Mode
386 and Cache 386 systems. H..M.S is the only company currently
supplying the industry with 386 Cache Pro in verticle, super verticle ot
desktop with FCC Class “B" approval How about our 256K Write Back
Cache Design at down to earth pricing? You can actually afford the high
speed luxury! All the H.LM.S, Systems can be custom comfigured to fit
your needs, so call our expert sales executives o discuss your
specifications. All H.LM.S Systems come assembled, tested and
burned-in from the Factory for 72 hours at 60 Centigrade The Hard
Disk is pre-compsurfed and formatted HIMS carsies a wide variety of
options like: Video Cards for CAD/CAM and desktop publishing,
printers, monitos's 14” to 257, Opto magneto drives, math
coprocessors, ploters, ponting devices and software

SERVICE

Al H.LM.S. computers come with a One-Year On-Site Service included.
This gives you an immediate back-up just in case a problem may arise
a techmician can be in your location within 4 to 8 hours from our 414
service locations, including Puerto Rico and Canada

Al products are made in the U SAM

H.I.M.S. TECHNOLOGIES is the Price, Performance and after
sales service leader in the Fast Group.
83 81

BMIPS
6 MIPS
5MIPS
AMIPS

800-367-2924

H.I.M.S. TECHNOLOGIES
368 Montague Expressway ® Milpitas, CA 95035
Phone: (408) 946-9711 * FAX: (408) 946-9744

IBM, COMPAQ, ALR, EVEREX, UNIX, XENIX, NOVELL ARE TRADEMARKS OF THEIR RESPECTIVE COMPANIES.
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

High-Tech Fakery
Dear Jerry,

I just read Kurt Heintz’s letter to you
pointing out how easy it is to fake photo-
graphs (May 1989). If you think that’s
troublesome, what about these new 400-
dot-per-inch photocopiers that allow
image manipulation? These machines
are effectively scanners linked to laser
printers, and they can be easily linked to
a computer.

Do you remember the fuss a few years
back about the erasable ballpoint pen?
Banks wouldn’t accept checks written
with them. When the printed word can’t
be trusted, what will replace it as an in-
corruptible medium?

Paul Hardy
Osaka, Japan

That’s a good question. When you can
get in and manipulate images with Fat-
Bits, what’s safe? I always sign legal doc-
uments in blue ink just in case.—Jerry

Interpretation vs. Compilation
Dear Jerry,

I'm a faithful reader of Chaos Manor
Mail, and the letter from Harold Halli-
kainen (June 1989) compels me to write
to you.

You were basically right in saying that
interpreted systems are slower than com-
piled systems because either the source
code or its equivalent token(s) must be
looked up in a table before the actual
code takes over. As a result, every source
statement or token is slower—not just
those inside of loops. An interpreted pro-
gram is akin to having all the tools you’ll
need on the wall of your workshop, but
having to ask for each one each time you
need it. Compiled code, on the other
hand, is more like having a table of tools
lined up in the order in which you need
them for a task.

On the subject of GOTOs and GO-
SUBs in interpreted BASIC, Hallikainen
is correct in noting the advantage of a
RETURN over a GOTO when leaving a
subroutine. Typically, the interpreter
stores a pointer to the next statement
after the GOSUB, and retrieving the

pointer is indeed faster than executing a
line-number search with a GOTO. How-
ever, the IBM/Microsoft BASIC manual
(second edition, May 1982, page 1-12)
states that, ““In some BASICs, this search
must be performed each time the branch
occurs in the program. In IBM Personal
Computer BASIC, the search is only per-
formed once, and thereafter the branch is
direct. So placing frequently used sub-
routines at the beginning of the program
will not make your program run faster.”

Hallikainen should be more careful in
his statements about compilers, which do
not ‘“‘compile the source code down to a
bunch of subroutine calls.” In reality,
the compiler merely translates the source
code into equivalent object code, which
will be one or more machine instruc-
tions.

Some operations in the source lan-
guage may require the compiler to in-
clude calls to some subroutines that are
supplied with the compiler, but, in gen-
eral, the subroutine calls in the compiled
program are the ones that the program-
mer put in the source code. The pro-
grammer decides what subroutines to
call, and where, when he or she is writ-
ing the program.

Robert C. Dowling Jr.
Richmond, MA

Thank you.—Jerry

CD-ROM Source
Dear Jerry,

About your article on CD-ROM (“The
World on CD-ROMs,”” September 1989):
I'd appreciate it if you could tell me a
source for a unit to connect with an IBM
PC compatible. I have been unable to lo-
cate one, and I'm becoming very frus-
trated.

continued

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

Circle 44 on Reader Service Card

6.0 AND COUNTING!

Integrate sophisticated features
into your Microsoft C and QuickC
applications with

C TOOLS PLUS/6.0™

C TOOLS PLUS version 6.0 is filled
with many advanced routines for
developing high-powered C applica-
tions, including: virtual, stackable
menus and windows with full mouse
support and optional
“drop shadows”; multi-
ple virtual pop-up
help screens; a min-

lature multi-line
editor for gathering

user responses in a
robust fashion; a
single function call
which can move, resize,
and promote a window or
menu on top of all others; the
ability to update covered windows
automatically when they are written
to; support for EGA, VGA, and
MCGA text modes including 30-, 43-,
and 50-line modes; support for the
enhanced (101/102 key) ll:eyboard.

All this and more for only $149!

C TOOLS PLUS/6.0 also contains
functions for writing interrupt
service routines; creating pop-up
memory resident applications;
ieneral memory “peeks” and
“pokes”; access to the DOS PRINT
utility; as well as many other
general utility functions and
macros.

COMPLETE PROFESSIONAL
PACKAGE.

Blaise Computing’s function
libraries offer easy to use solutions
to your programming needs. You
get source code, complete sample
programs, and a comprehensive
reference manual with extensive
examples. Supports QuickC and
Microsoft C 5.0 and later.

30 DAY GUARANTEE.
If during the first 30 days you are
not completely satisfied, we'll
refund your money.

Other powerful products from Blaise
Computing
C ASYNCH MANAGER™
ASYNCH PLUS™
VIEW232™
POWER SCREEN™
Turbo C TOOLS™ 149
POWER TOOLS PLUS™ 1
POWER SEARCH™

Call today for more information
(800) 333-8087

BLAISE COMPUTING INC.
2560 Ninth Street, Suite 316

Berkeley, CA 94710
(415) 540-5441

NFAX (415) 5401938
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CHAOS MANOR MAIL

I have been reading your books and
columns with great interest ever since my
CP/M days, and I've learned a lot from
them.

Edward Caffin
Deland, FL

I recommend that you contact the Bureau
of Electronic 'Publishing (P.O. Box
43131, Upper Montclair, NJ 07043,
(201) 746-3031). It carries a large selec-
tion of CD-ROM disks, drives, and acces-
sories for PC compatibles and Macs.
—Jerry

Computer Envy
Dear Jerry,

Your article entitled “Mixed Bless-
ings” in the Mhcintosh Special Edition
(June 1989) contained a number of excel-
lent points on how to solve any problems
that one might encounter on the Macin-
tosh. The main reason that I'm writing
is to tell you how incredibly jealous I am
of you. '

Being the humble owner of a Mac SE, 1
can only dream of owning a system even
remotely similar to the one you describe
in your article. And I quote: “thoroughly
loaded. . .two hard disk drives, one the
330-megabyte Priam MacDisk; 5 mega-
bytes of memory; a LaserWriter IINT;
an AppleScan scanner; an Apple CD-
ROM drive; an AppleFax board; and a
S5%-inch PCdrive....”

Please don’t take this as an insult, but I
find it more than a bit unfair that you
have all those fancy doohickeys and I
don’t!

Having bought my Mac SE and Image-
writer printer when the Mac SE was sec-
ond-best, when SE was an abbreviation
for Special Edition, I have gotten many
an hour of performance out of it. I have
added a modest array of accessoties to it:
an extremely no'isy, external 20-mega-

byte hard disk drive, an upgrade to 2.5
megabytes of RAM, and a USRobotics
2400-bps modem.

Until recently, I have been completely
content with my Mac SE’s performance.
But with all the hype and publicity sur-
rounding the new series of Macintosh
computers, I have come to realize that
my SE is no longer second-best. My
mind has been wandering to the new Mac
IIcx, which I am just dying to buy; how-
ever, I'm not sure that I can afford to go
out and buy it.

Thomas Maniatis
Quebec, Canada

I run into a lot of people who think that
the situation is unfair. All I can say is that
I put a good bit of work into getting here.
It’s always a dilemma: If you have to buy
everything, then you have nothing to
write about. Not even BYTE could afford
to buy one of everything. But if you don’t
buy the equipment, how can you do long-
term use evaluations? You're stuck doing
reviews. If you let companies give you
hardware, are you not being bribed?

I solve this dilemma by not accepting
anything for short terms; trying to dis-
courage people from sending me anything
that I don’t have some prospect of actu-
ally using; buying and paying for enough
equipment that if every bit of the fancy
stuff vanished tomorrow, I could still
manage to write my novels and pay my
taxes; and never accepting ownership of
anything that is sent to me. All this stuff
either is worn out, goes back, or is (with
the owner’s permission, of course) given
to a worthy cause.

There’s also a space problem: I had to
rebuild the house in order to have a place
to put all the equipment, and even that’s
getting crowded.

As to the Mac llcx, it all depends on
what you want to do with it; two of my

sons get along fine with Mac Pluses, both
of which I paid full price for.
—Jerry

Spike Insurance 1
Dear Jerry, |
I plan to retell the tale of “The Great
Power Spike” (August 1989) to my stu-
dents this semester—students of insur-
ance! This example should prove suffi-
ciently bizarre to retain my students’
attention while allowing me to illustrate
a) the role of legal liability and the need
for large limits, b) the need to carefully
examine which perils have been insured
against in a policy, c) the business pur-
suits exclusion (whicl} I suspect you may
have encountered by now if you’ve sub-
mitted a claim to your own insurer), and
d) how risk management can apply to in-
dividuals as well as big corporations.
Good luck! I couldn’t suppress the
feeling that you still faced a lot of hassles
to straighten out the mess that someone
else created.
Norma L. Nielson
Associate Professor of Insurance
Oregon State University
1 Corvallis, OR

Actually, it wasn’t as much of a mess as
you might think. We’ve replaced all the
power strips. Repairs to the VCR cost
about $25. The TV monitor has never
worked properly since, and it will have to
be replaced. The Priam MacDisk still re-
sides in an old WORM (write once, read
many times) housing; for reasons I can’t
Jathom, we ’re having trouble getting Pri-
am to get us a new power supply. The disk
drive works splendidly, though.

I didn’t bother with insurance claims.
Most of the damage was to equipment that
Idon’t own; the VCR and TV were mine,
but that didn’t come to'enough to make it
worth filing anything. llJerry ]

|

Custom Imprinted Keys, Keytop Labels,

and IBM" SnapCap KeyCaps

& Available in a rainbow of key and imprint colors for IBM® and many other keyboard brands. Precision imprinted to
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your exact specifications. Hooleon keyboard enhancements include relegendable keys for IBM® Cherry™,
Wyse™ and Key Tronic™; Keytop Label kits for WordPerfect™, 5250 Emulation, Language Conversion and
other applications; FlexShield™ Keyboard Protectors; KeyStopper™ Individual Key Lock-Outs;
Do-It-Yourself or Custom Imprinted Vinyl Templates, and

more. Call or write for our free 1990 Catalog today.

= ...FROM THE
LEADER IN KEYTOP
~%:I OVATIONS®

(602) 634-7515

Hooleon
CORPORATION |

J' .. P.0.BOX 230, DEPT. BYTE, CORNVILLE, AZ 86325

®
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This is where it all
comes together.




ality

ateway 2000s quality standards set us apart from our
petition. From the top quality name brand components used
our systems to the painstaking quality assirance tests we

on our machines, you are guaranteed a top quelity computer.
ur complete line of computer systems are hand built in our
ctory located just outside Sioux City, [owa. State of -he art
chnology is used to provide you with a combination of perform-
hoe, compatibility, and reliability that few vandors can match.
ne customer recently wrote: “The quality of your work is
exemplary and frankly has made a lot of others jealous because
they bought systems which were comparable ‘n quality but with

a stiff price difference”—George Syty.

)

Service

Gateway 2000’s service policies are the best in the industry.
We stand behind all of our systems with a 30 Day Money Back
Guarantee and a 1 Year Warranty. We also offer Lifetime
Toll-Free Technical Support, and Free Federal Express Ship-
ping of replacement parts. If our technicians can’t solve your
p-obiems over the phone or Fed-X you a solution we can dispatch a
techrician to most locations to provide Free On Site Service.
Cur policies are great, but it’s our people that really set us apart
from the competition. Look at what our customers write:

“Thank you very much for kind attention and help. | am
highly recommending your corporation to colleagues for your
quality and service”—Herbert Markley.

“I've always heard your forte is customer service, and now you
have definitely proven it to me”—Jose De Jesus.

“Iam really glad I chose Gateway 2000”—Jerry Langland.

“I feel compelled to express my gratitude to your company for the
irpeccable service and support I received”—Andrei Weiszmann.

“It is a pleasure indeed, to work with a computer sales
company that exhibits a genuine desire to satisfy the customer”—
Ron L. Kinney.
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This is where it all comes together.

We founded Gateway 2000 on this farm located near Sioux
City, lowa to provide top quality computers at unbeatable prices
with uncompromising se-vice after the sale. No othe- company
offers you the combination of Price, Quality, and Service that
we do. We want you :0 be completey satisfied with your decision to
purchase a Gateway 2000 computer system, and you have our
personal pledge that you will be. We look forward te you joining
our thousands of satisfied customets, and estadlishing a long
lasting business relationship.

Sincerely;

Norm Waitt Jr.
Vice President

Ted Wairt
President

A W ARD OF

DISTINCTION

forld Radio History

Price

Gateway 2000 offers the most aggressive prices in the industry.
We ofter fully loaded machines for the same price as most
vendor'sstripped down models. One customar wroze “I'm surprised
that the computer media haven’t mentioned anything about your
prices relative to the rest. You don't merely 2dge them out you
biow them cway”—Clarence Larson. Look at our prices on the

* back page cf this ad, shop around, compare apples to apples,

thea call Gateway 2000s knowledgeable salzs staffto discover the
GATEWAY DIFFERENCE. ‘I chose Gateway afier much
research because 1 felt that the product wes. the best value for the
money and the sales staff was very patient with my never ending
list of quessions and and inquiries”—Keith Lazan.
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4 Megs RAM

1.2 Meg 5'%” Drive

1.44 Meg 3.5” Drive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Senial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2795.00

64K Cache Add $500

2 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Dnive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2395.00

with Desgview 386

80286-12 Processor

2 Megs RAM

1.2 Meg 5'%” Drive

1.44 Meg 3.5” Drive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2195.00

Call for Custom Configurations

4 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Drive

160 Meg ESDI Drive

16'Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$3495.00

64K Cache Add $500

GATEWAY 2000 « PO, BOX 2000
SERGEANT BLUFF, IOWA 51054

800-523-2000+712-943-2000
FAX 712-943-2023

Due to the volaiility in the DRAM market, all prices are subject to change.

80286-16 Processor

2 Megs RAM

1.2 Meg 5'%” Drive

1.44 Meg 3.5” Drive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Senal Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2295.00

Circle 124 on Reader Service Card

64K Cache RAM

4 Megs RAM

1.2 Meg 5'%” Drive

1.44 Meg 3.5” Drive

160 Meg ESDI Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$4795.00

Gas Plasma Display Screen
2 Megs RAM

1.44 Meg 3.5” Floppy Drive
External Port for 5%” Drive
40 Meg 28ms Hard Drive

1 Parallel & 1 Senal Port
Full Length 16 Bit Slot
Expansion Slot (16 Bit)
External EGA Monitor Port
84 Key Keyboard

MS DOS 3.3 Installed

$2995.00

80286-20 Processor

2 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Dnive

65 Meg 28ms RLL Drive

16 Bit VGA Board

14”1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports
101 Key Keyboard

MS DOS 3.3 or 4.01

$2395.00

Ask about our Installation Program




WHAT’S NEW

HARDWARE

* SYSTEMS

NEC Claims First
Color LCD Laptop

he ProSpeed CSX is an

18%-pound portable
80386SX-based computer
with a detachable color LCD
screen for displaying EGA-
compatible graphics. It mea-
sures 15 by 14% by 4 inches
and has a full-size 89-key
keyboard.

The screen measures 8%,
by 5Y% inches and supports
640- by 400-pixel graphics.

It can display up to 16 colors at
one time from a palette of 64.
You can attach an external
monitor to the built-in CRT
port for full VGA display, in-
cluding 256 colors at 320 by
200 pixels or 16 colors at 640
by 480 pixels.

Driven by a 16-MHz
80386SX chip, the computer
uses an 8-MHz AT-type bus
and supports an optional math
coprocessor. The standard
memory configuration is 2
megabytes, expandable to
4 megabytes through a mem-
ory card that uses one of two
available expansion slots (the
other is intended for an op-
tional 2400-bps modem).

The ProSpeed CSX comes
standard with a 1.44-megabyte
3%-inch floppy disk drive
and serial, parallel, CRT, and
external 5 %-inch floppy disk
drive ports. The 70-W power
supply can run at either 115
Vor230V.

Price: With 42-megabyte
hard disk drive, $8499; with
100-megabyte hard disk
drive, $9499.

Color reaches the portable computer with NEC's ProSpeed CSX.

Four SX Desktops
Fill the Bill

CompuAdd, Hyundai, Acer,
and AST Research have recent-
ly introduced 80386SX sys-
tems. All four have 16-MHz
clock speeds, one floppy disk
drive, 1 megabyte of standard
RAM, and room for expan-
sion. But the systems differ in
price, graphics capabilities,
and CPU upgradability.

he CompuAdd and

Hyundai systems have
practically the same basic
and expansion characteristics.
The CompuAdd 316s can be
expanded to 4 megabytes on
the motherboard and sup-
ports an 80387SX math copro-
cessor. Standard equipment
includes choice of a 1.2-mega-
byte 5%-inch or 1.44-mega-

byte 3'2-inch floppy disk
drive. The power supply is

145 W, and you get a 101-key
keyboard. Hyundai’s 80386SX
system, expandable to 8
megabytes on the motherboard,
has a 135-W power supply

and is available only with a

5% -inch floppy disk drive.
Price: CompuAdd 316s,
$1495.

Contact: CompuAdd Corp.,
12303 Technology Blvd.,
Austin, TX 78727, (512)
250-1489.

Inquiry 1157.

Price: Hyundai Super-386s,
$1895; with 40-megabyte hard
disk drive, $2645; with 100-
megabyte hard disk drive,
$3395.

Contact: Hyundai Electron-
ics America, 166 Baypointe
Pkwy., San Jose, CA 95134,
(408) 473-9200.

Inquiry 1158.

SEND US YOUR NEW PRODUCT RELEASE

he Acer 1100/SX comes

standard with what the
other manufacturers call op-
tions. It comes bundled with a
VGA controller, a 5 %-inch
floppy disk drive, a PS/2-
compatible mouse, and
Windows/386 and EMS 4.0
Memory is expandable to 8
megabytes.
Price: $2195.
Contact: Acer America
Corp., 401 Charcot Ave., San
Jose, CA 95131, (800) 538-
1542; in California, (800) 782-
1155 or (408) 922-0333.
Inquiry 1159.

f you want expansion, you

might try the AST Premium
386S5X/16 system, which fea-
tures three proprietary add-in
slots for upgrading RAM to
36 megabytes and the CPU to a
25- or 33-MHz 80386 or a
25-MHz 80486.

The heart of the system is
an AT-length add-in card that
houses the 16-MHz 80386SX
and 1 megabyte of RAM (ex-
pandable to 4 megabytes).

Two other proprietary
slots are available to house
16 megabytes of RAM each,
which leaves three 16-bit AT
slots and one 8-bit slot for
other add-ins. The BIOS is a
proprietary AST design that
works with any of the CPU
modules.

You upgrade the basic sys-
tem by replacing the AT-length
80386SX card with one of the
upgrade boards, with 80386 or
80486 chips.

Price: 3865X/16, $2695;

with 40-megabyte hard disk
drive, $3595; 25-MHz sys-
tem board, $3295; 33-MHz

We’d like to consider your product for publication. Send us full

Contact: NEC Home Elec- information, including price, ship date, and an address and system board, $4495; 80486

tronics (U.S.A.), Inc., 1255 telephone number where readers can get further information. Send  board (including RAM),
Michael Dr., Wood Dale, IL to New Products Editor, BYTE, One Phoenix Mill Lane, Peter- $6395.
60191, (312) 860-9500. borough, NH 03458. Information contained in these items is based  Contact: AST Research,

Inc., 2121 Alton Ave., Irvine,
CA 92714, (714) 863-1333.
Inquiry 1160.

Inquiry 1154. 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 continued
and microbytes. hw conferences. :
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WHAT’S NEW

HARDWARE -

PERIPHERALS

IBM LaserPrinter
Does 10 ppm,
Emulates HP

BM’s LaserPrinter, which

emulates the HP PCL lan-
guage, operates at 10 pages
per minute, generates 300 dpi,
and comes with 10 resident
fonts. IBM promises a Post-
Script emulator for early
this year.

The new printer will oper-
ate with “most” software that
supports the IBM Proprinter,
Proprinter XL, and Quiet-
writer, as well as the IBM
7372 and Hewlett-Packard
7475A plotters, the company
says.

For more typefaces and in-
ternational characters, there
are 47 optional credit-card-
size font cards.

The LaserPrinter comes
with 512K bytes of memory.
Additional memory upgrades
are available in 1, 2, or 3.5
megabytes. The printer has
both parallel and RS-232C
serial interfaces.

Price: $2595; print car-
tridges, $199; 1, 2, and 3.5
megabytes of RAM, $499,
$899, and $1599, respectively.
Contact: IBM Corp., 740
New Circle Rd., Lexington,
KY 40511, (606) 232-3934.
Inquiry 1162.

DAT Drives Store
Gigabytes in Palm-
Size Cartridges

A digital audio tape storage
drive from Tallgrass works on
XTs, ATs, and PS/2s as well
as on the Macintosh. A com-
peting DAT peripheral from
Archive runs on XTs and AT's
and is optimized for either
SCSI-I or the differential
(SCSI-II) interface.

Both drives use the
HP/Sony Digital Data Storage
(DDS) format to store up to
1.3 gigabytes on cassette-size
cartridges and are available
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IBM'’s LaserPrinter features 10 ppm, 300 dpi, and HP PCL
emulation; PostScript is promised.

in half-height 5% -inch internal
and small-footprint external
versions. Both also feature
average access times of 20
seconds with 60-foot DAT
tapes. And, as defined by the
standard, the data transfer rate
is 183K bytes per second.

allgrass Technologies’
FileSecure 1300 has a
data compression option that
boosts storage capacity to 2
gigabytes. Other features in-
clude selective file backup and
restore, unattended backup
scheduling, and network
support.
Price: $4395.
Contact: Tallgrass Technol-
ogies, 11100 West 82nd St.,
Overland Park, KS 66214,
(913) 492-6002.
Inquiry 1163.

rchive’s Python-series

DAT products are based
on four direct-drive motors
that eliminate belts and me-
chanical mode changes, the
company says. The Python
series also has a built-in
serial port for diagnostics.
Price: $5000 to $6000.
Contact: Archive Corp.,
DAT Products Division, 1650
Sunflower Ave., Costa Mesa,
CA 92626, (714) 966-4772.
Inquiry 1164.

LED Printer
Features 15-MIPS
Processor

he LPX 2020 is a 20-

page-per-minute LED
printer with HP PCL emula-
tion and up to 300-dpi resolu-
tion. An optional networking
card lets you serially network
up to eight users, and an op-
tional PostScript card includes
a National Semiconductor
math coprocessor and 35 Post-
Script fonts.

The key to this printer’s
performance is the 32GX32,
National Semiconductor’s
32-bit embedded processor
that’s rated at 15 MIPS.
Standard equipment includes 2
megabytes of RAM (upgrad-
able to 8), 34 resident fonts,
two trays adjustable for one
ream of legal- or letter-size
paper, and face-down print-
ing for automatic collation.

You have a choice of paral-
lel, serial, RS-422, or SCSI
ports. AppleTalk is sup-
ported on the PostScript emu-
lation card and can be con-
nected via the RS-422 port.
Price: $7495; networking
card, $749; PostScript, $1395.
Contact: Alps America,

3553 North First St., San Jose,
CA 95134, (800) 825-2577 or
(408) 432-6000.

Inquiry 1165.

PC Hard Disk Drive
Storagé Leaps
Above a Gigabyte

he Imprimis Elite line

consists of two 5 %-inch
hard disk drives with capaci-
ties of 1.2 and 1.5 gigabytes.
Both have a claimed average
access time of 12 ms. Maxtor’s
five-drive Panther line
ranges in capacity from 0.8 to
1.7 gigabytes, and the com-
pany claims an average access
time as short as 10 ms.

The technologies behind
the drives, however, aren’t the
same. Imprimis spins the
disk platters at 5400 rpm, ver-
sus the standard rate of 3600
rpm. Mazxtor solely uses *“pro-
prietary read-channel”
technology.

The Imprimis Elite series
is available in three interfaces:
standard Storage Module
Drive (SMD) and Intelligent
Peripheral Interface-2 (IPI-
2), both wiith a maximum ca-
pacity of 1.2 gigabytes and a
maximum data transfer rate of
24 Mbps, and SCSI-2, with a
maximum capacity of 1.5
gigabytes.

Price: $4Q00 to $5000.
Contact: Imprimis Technol-
ogy, Inc., 12501 Whitewater
Dr., Minnetonka, MN
55343, (800) 828-8001.
Inquiry 1166.

axtor’s drives are avail-

able in the Panther 1 and
Panther 2 |series. Panther 1
drives are available in ESDI,
SMD, and IPI-2 (with a max-
imum data transfer rate of 24
Mbps), with capacities of
0.8, 1.2, and 1.3 gigabytes.
The SCSI-2 Panther 2 series
(32 Mbps) is available in
capacities of 0.8, 1.22, and
1.7 gigabytes.
Contact: Maxtor Corp., 211
River Oaks Pkwy., San Jose,
CA 95134, (408) 432-1700.
Inquiry 1167.

continued



After centuries of practice,
mankind perfects engineerin
calculations: MathCAD.

Announcing MathCAD 2.5:
The Dawn of a New Age.

What the historians will call it,
only tme will tell.

Perhaps the Century of Speed, or
the Era of Ease. But whatever the
name, this s the age of MathCAD 2.5,
the only math package that looks
and works the way vou think.

cquations anywherc on the screen,
add text to support your work, and
graph the results. Then print vour
analysis in presentation-quality
documents.

It has over 120 commonly used
functions built right in, for handling
cquations and formulas, as well as
exponentials, differentials, cubic
splines, FFTs and matrices.

Qv0 udew
0va YIeiW

No matter what kind of math you
do, MathCAD 2.5 has a solution

S ko T ST o TR N \ # foryou. In fact, it’s used by over
R ER .i] . F] ' ' ' 60,000 engineers and scientists,
2 . d . 7 | 4/ including clectrical, industrial, and
J {—J = : : . mechanical engincers, physicists,
ey o Rt Sotvig =3 . biologists, and cconomists.
 mm—T [ N ; A But don’t take our word
‘ | : e T / for it; just ask the experts.
5830 -/ - o PC Magazine recently
TDo0gD \ . : described MathCAD as

““cverything you have ever

5 March 14,
dreamed of in a mathemat- | 1989issuc.

MathCAD 2.5 incldes 3-D plotting, HPGL sketch
onport, and PostSoript output. 1cal roolbox.”’ Rest of *88

N ) 0 Best of "87
And for Macintosh

MathCAD is far and away the
best-selling math package in the
world. Because it lets you perform
engineering and scientific calcula-
tions in a way that’s faster, more
natural and less error-prone than
the way you’re doing them now —
whether vou’re using a scratchpad,
calculator, spreadshecet or program
that you wrote yoursclf.

And now we’ve made the best
cven better. MathCAD 2.51s a dra-
matically improved version that in-
cludes three-dimensional plotting,
cnhanced numerical analysis, and
the ability to import HPGL files
from most popular CAD programs,
including AutoCAD? And now you
can print on PostScript® compatible
printers.

And like before. MathCADs live
document interface™ lets you enter

uscrs, we present MathCAD 2.0,
« | rewritten to take full advantage of
| the Macintosh interface. Entering
operators and Greek letters into
cquations is pure simplicity!

Look for MathCAD 2.5 at your
local software dealer, or give usa
call. For more information, a free
demo disk, or upgrade information,
dial 1-800-MATHCAD (in MA,
617-577-1017).

Available for IBM® compatibles
and Macintosh computers.

T™M and ® signify manufacturer’s trademark or
manufacturcr’s registered trademark respectively.

MathCAD

MathSoft, Inc. One Kendall Square, Cambridge, MA 02139

U.K.: Adept Scientific 0462-480055; France: ISE CEGOS 1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9768. PE
3
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SANMSUNG/NOVELL SAMS!

PClerminal/ 286 PCterminal

SANMSUNG/NOVELL.

PClerminal/286

SAMSU

386AE FILE &

Howto planyour LAN.

You'll need a pencil. been tested exhaustively and certified by Novell for
That’s to write down the telephone number on the compatibility with all popular networking hardware
next page. Which will connect you with Samsung’s and software products. As a matter of fact, Samsung’s

nationwide network of resellers. And the ) i 386AE is one of 3 fileservers certified by
Samsung/Novell co-labeled line of LAN Fhr e =~ Novell to run NetWare 386.
hardware. ‘ For example, engineers at Novell success-
It's pretty much that simple. : fully tested the PCterminal/286 LAN Work-
With one call you can plan on substantial station in no less than 1200 different network
savings over the big name computers which, configurations... with 50 units running at
despite high clock rates and even higher price once! That’s a claim no other computer manu-
tags, are not really optimized for networking. facturer can make.
And you can plan on 100 percent compati- g
bility with all versions of Novell’s NetWare? : R ARGHOLLIN S NOANACILUNE
because Samsung’s LAN hardware was co- . ‘ Whats the difference? Take our 386AE
designed by Novell. Just like the label says. - F(lil(;%rgfer, f(ci)r @nls;tance. It !nclulde;s .t’\lovell’s
vance , and eight expansion slots to accom-
THE TESTING WENT IN modate multiple network interface cards and disk
BEFORE THE LABEL WENT ON. controllers. Plus an oversize power supply capable
Both the Samsung 386AE and PCterminal/286 have of driving dual high capacity hard disks and tape

LIEHALGR S LA UL

SIS

1989 Samsurg Informatson Systems America, Inc. Noveli and NetWare are registered trademarks of Novell e PC is a registered tradeianrk of Interuational Business Machises Corporation,




SAMSUNG/NOVELL SAMSUNG/NOVFLL
I

/ ,/C/"/

G/NOVELL SAMSUNG/NOVELL.

PCterminal/286

SAMSUNG/NOVELL.

PCterminal/286

G/NOVELL.

back-up system. Plus 4 megabytes of main memory So why not begin your network planning today?

for disk caching. For the name of the Samsung reseller nearest you,
Then there’s Samsung’s PCterminal/286 Diskless write:

Workstation which includes a built-in Ethernet inter- SAMSUNG, 3655 North First Street, San Jose,

face and Novell's Remote Boot EPROM. CA 95134, or call 1-800-446-0262.
And not to be overlooked is our 16-bit SE2100

Ethernet Interface Card which provides up to twice

the throughput for the price of an 8-bit card.

THE SAMSUNG COMMITMENT.

With 4 million monitors and half a million PC
and LAN computers sold in 1988 alone, it'’s clear that
Samsung has made a serious commitment to the
marketplace. In all, Samsung offers no less than
nine different PC and LAN computer models with
seventeen color and monochrome monitors! And,
as a 3l-billion dollar international corporation,

Samsung has the resources to provide continuous
supportgfor its customers. =§§ SAMSU NG

Circle 275 on Reader Service Card (DEALERS: 276)




WHAT’S NEwW

HARDWARE = ADD-INS

MicroRAM Feeds
Hungry Micro
Channel Systems

W ith memory-hungry
systems becoming the
norm rather than the excep-
tion, Tecmar has introduced
the MicroRAM 386 for IBM
Micro Channel and Olivetti
P800 computers.

This expansion card lets
you add up to 32 megabytes of
memory using 4-megabyte
single in-line memory mod-
ules, and it allows you to mix
and match SIMMs of 4 mega-
bytes, 1 megabyte, or 256K
bytes on the same board. Tec-
mar says that typical config-
urations include 2 megabytes
of memory using 256K-byte
SIMMs, 5 megabytes using
256K-byte and 1-megabyte
SIMMs, 8 megabytes using
1-megabyte SIMMs, and 20
megabytes using 1- and
4-megabyte SIMMs.

The MicroRAM 386
doesn’t need a boot disk be-
cause OS/2, Novell, and
Xenix automatically recognize
it. Each MicroRAM 386 sup-
ports matched memory cycles
with 85- or 100-ns SIMMs,
zero wait states with 100-ns
SIMMs, and one wait state
with 120-ns SIMMs. And the

MicroR AM can be config-
ured to start on any 128K-byte
address boundry in the 0- to
256-megabyte address range,
so you can configure a single
PS/2 or Olivetti with up to
eight MicroRAM boards.
Price: Unpopulated, $549;
with 2 megabytes, $1220; with
4 megabytes, $1865.

Contact: Tecmar, Inc., 6225
Cochran Rd., Solon, OH
44139, (800) 624-8560 or
(216) 349-1009.

Inquiry 1172.

Account for Your
Phone Time
with the Auditor

he Auditor is an XT- or

AT-compatible card that
helps keep track of your
phone use, whether your com-
puter is on or off. It can
monitor up to eight phone
lines—and all the telephones
on those lines—to provide you
with information about in-
coming and outgoing calls,
whether you’ve got Touch-
Tone or rotary service.

On-board memory of 32K

bytes saves 1200 call records,
or you can add another 32K
bytes to save up to 2400 call
records. You can then save the
information to your drives,

where a software package
helps you sort by telephone
number or by accounts
you’ve set up in advance. An
optional toll restriction func-
tion prohibits unauthorized use
of the phone.

The Auditor works when
the computer is off with a wall-
mounted transformer and a
rechargeable nickel-cadmium
battery for backup.
Price: One line, $369; each
additional line, $90.
Contact: AccuTel, Inc., 345
South McDowell Blvd., Suite
512, Petaluma, CA 94954,
(707) 778-7182.
Inquiry 1174.

Two VGAs for Less

he SuperVGA by Boca

Research is an inexpen-
sive 16-bit, 800- by 600-pixel
graphics driver for the IBM
AT. It automatically switches
among VGA, CGA, MDA, and
Hercules graphics via an on-
board autoswitch.

Up to 16 colors from a pal-
ette of 264,144 are supported
by Windows, OS/2 Presenta-
tion Manager, GEM, Ventura
Publisher, and AutoCAD. A
320- by 200-pixel graphics
mode supports up to 256 si-
multaneous colors.

Ricoh Announces Its Experts

he Resident Expert

(REX) board is the first
XT-and AT-compatible add-
in board for a personal com-
puter with an expert system
incorporated on silicon, ac-
cording to its designers, Ri-
coh and International Chip.
Previous expert systems
have been software simula-
tions.

The bottom line is speed:
Ricoh claims that its copro-
cessor board can accomplish
expert-system applications
in seconds, whereas they
used to take minutes.

The REX coprocessor
board is coupled with Rule
Compiler software, which
gives you a set of prompts for
developing custom expert
systems. Ricoh claims that
the software is also the first
expert-system development
tool that doesn’t require a
specially trained expert-sys-
tem engineer for developing
custom applications.

The Rule Compiler soft-
ware stores knowledge as a
series of “If x, then y" state-
ments, or rules. The REX
chip directly processes the
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rules instead of relying on
the computer’s CPU to con-
vert them into a numerical
format and then process
them. The REX board has
on-board memory that can
store up to 10,000 custom-
ized rules. And Ricoh says
that the REX chip will pro-
cess up to 1.7 million rules |
per second. [
Price: $1500.

Contact: Ricoh Corp., 5
Dedrick Place, West Cald-
well, NJ 07006, (201) 882-
2000.

Inquiry 1171.

Price: $275.

Contact: Boca Research,
Inc., 6401 Congress Ave.,
Boca Raton, FL 33487, (407)
997-6227.

Inquiry 1169.

he Prism Basic VGA, by
Advanced Technology In-
formation Systems, displays
800 by 600 pixels in a 16-color
mode. Drivers are included
for AutoCAD, Lotus 1-2-3,
Windows 286/386, Ventura
Publisher, and PageMaker.
Like the Boca board, the
Prism is backward compatible.
But the Prism Basic VGA is
an 8-bit board that supports
640- by 400-pixel graphics in
a 256-color mode.
Price: $199.
Contact: Advanced Technol-
ogy Information Systems,
5309 Randall Place, Fre-
mont, CA 94538, (415)
490-9360.
Inquiry 1170.

WordSync Betters
Data Transfers
to Amigas

he WordSync is a hard

disk drive interface that
doubles data transfers to 30-,
45-, or 80-megabyte Supra-
Drive hard disk drives on
Amiga 2000s, the manufac-
turer claims. SupraDrives
have average seek times of
40, 28, and 11 ms.

WordSync is faster be-
cause custom hardware circuit-
ry synchronizes data trans-
fers and because it transfers 2
bytes of data on each transfer
cycle. The card itself is a one-
slot half-card design with a
SCSI expansion port.

Price: With 30 megabytes,
$649; with 45 megabytes,
$749; with 80 megabytes,
$1299.

Contact: Supra Corp., 1133
Commercial Way, Albany, OR
97321, (503) 967-9075.
Inquiry 1173.

continued



If You Want To Talk
Fast DBMS
Call 1-800-db-RAIMA

And Start Screaming

You’ll be screaming, all right.
db_VISTA III from Raima
combines the flexibility of a
relational DBMS and the
lightning speed of the network
database model.

db_VISTA 111 is written
C for C Programmers.
Source code available.
The interactive database utilities and
outstanding documentation make
db_VISTA III easy to learn. All
applications are portable to VMS,

UNIX, 0S/2, MS-DOS, even
Macintosh. No royalties.

db_VISTA Il is Fast. Using
benchmarks originated at PC Tech
Journal Laboratories, db_VISTA III
measured 3 to 12 times faster than
the average relational database!
Call us and we’ll send you the
results.

db_VISTAIIT

Database Management System

db_VISTA I Database Management System

Features
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Other environmems are supported
call forcomplete list,
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XENIXx /

20
_ \/ Mac / SUNO:
/ 327-246,

1-80¢.
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WIREG /
0S/2 /
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UNrx
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III

7

UNI,\

SYSTEAN v

/

0
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Relational and Network Model
Technology for Programming
Flexibility. Retrieve a record fast
using the relational keyed access
method and all related records can
be immediately available using the
network model. You decide how to
combine these for best application
performance.

SQL Support with SQL-
based db_QUERY,
db_VISTA III’s relational

)
query and report writer.

db_VISTA Puts You in Some
Fast Company. Thousands of C
programmers in over 50 countries
worldwide use db_VISTA 111,
including APPLE, ARCO, AT&T,
EDS, Federal Express, Hewlett-
Packard, IBM, NASA...

Don’t wait. Call Raima for more
information about how you can
build screaming-fast applications!

l RAIMA
No Matter What Y our

CORPORATION
Operating System-We've Got
A NumberFor You!

1-800-db-RAIMA
(1-800-327-2462)

12061747-58570
FAX: (206)747-1991
Telex: 65031K237 MC) LW

Raima Corpaoration

3245 1460h Place S.B
Bellevie, WA 98007 USA
International Diviributers
UK. (0992) w19
Germany: 07127/5244
Netherlands: 3102159546 814
Switzerland. (0H725 0410
Sweden (013124780
Ttaly: (45/584711

Norway: 47 244 88 55
Denmark. (21887249

Australia: (02) 419 71
Japan: (01473 7432
Taiwan: (0511 3277
Mexico: (B3 573594
Argentina: 54 1 2135371
Chile: 56 2696 4308
Uruguay. S98 2 95 29 50
Central Am: (506) 28 07 6=

© Copyright 1990 Raima Corp
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WHAT’S NEW

Miniature Thermal
Printer Makes Labels

eiko’s SmartLabel

Printer is a miniature
printer that attaches to your
IBM PC’s serial port or to
your Macintosh’s printer or
modem port. The Rolodex-size
printer uses heat-transfer
printing technology and re-
quires thermal paper, which
you must purchase from Seiko.

Each SmartLabel Printer
comes with software, a cable,
and a set of labels, which are
available from the company in
two-roll packs. Each roll
contains 130 self-adhesive
labels.

The software, which in-
cludes its own database, text
editor, and bar code genera-
tor, is designed for DOS- and
Macintosh-based computers.

It also lets you use a mouse and
a “capture screen text” mode
for quick printing. Printing
time is 15 seconds per label.
Price: $249.95; labels,

$12.95 per pack.

Contact: Seiko Instruments
U.S.A., Inc., PC Products Di-
vision, 1144 Ringwood
Court, San Jose, CA 95131,
(408) 922-5900.

Inquiry 1177.

Northgate Modifies
Keyboard Layout

the OmniKey/Plus is a

luxury replacement key-
board for touch-typists that,
the company says, is compat-
ible with most common per-
sonal computers, including the
IBM PC and PS/2s, the
Tandy 1000, the AT&T PC
6300 and PC 6300 Plus, and
Macintoshes.

Alps electromechanical

key switches provide audible
full-keystroke action and tac-
tile feedback. Features include
separate cursor-control and
numeric keypads. The cursor-
control keypad has arrow

56 BYTE * JANUARY 1990

Seiko’s Rolodex-size SmartLabel Printer.

keys in a diamond pattern in-
stead of IBM’s inverted T,
which helps prevent you from
hitting the Num Lock key or
holding down the Shift key,
Northgate says. The numeric
keypad layout has math oper-
ands bordering the numeric
keys; large Insert, Delete, and
Enter keys; and three LED
indicators above the pad for
Caps Lock, Num Lock, and
Scroll Lock.

Twelve programmable
function keys are located on
the left side of the keyboard,
as function keys were on origi-
nal PC keyboards. There’s
also a writing strip above the
keyboard that you can use to
write down mnemonics for
your function keys.

Price: $119.

Contact: Northgate Com-
puter Systems, Inc., 13895 In-
dustrial Park Blvd., Suite

110, Plymouth, MN 55441,
(800) 526-2446 or (612)
476-4400.

Inquiry 1175.

EPROM Eraser
Averages 10 Minutes
for 32 Devices

he Wise EPROM Eraser/

Programmer reduces
erase cycle time to an average
of 10 minutes for up to 32 de-
vices simultaneously, Logi-
cal Devices claims.

The Wise system elimi-
nates the need for a separate
gang programmer and eraser
lamp. It includes an RS-232C
port and ProLink for menu-
driven EPROM erasure.

EPROMs are first erased
by exposure to an ultraviolet
light source. With a propri-
etary algorithm, you deter-
mine a safe erasure time.
While the ultraviolet system is
operating, the unit will con-
tinuously read the data in each
of the 32 chips.

Price: $8995.

Contact: Logical Devices,
Inc., 1201 Northwest 65th
Place, Ft. Lauderdale, FL
33309, (305) 974-0967.
Inquiry 1178.

Record Screens
of Information
on Audiocassettes

f you’ve ever felt the need

to take snapshots of DOS-
based computer screen
images for training or for
talks, you might consider
Instant Replay.

It’s a breadbox-size instru-
ment that records computer
screen imagés on standard
audiocassettes, the same kind
you use in your home or car.
You can also record your voice
to accompany the “screen
shots.” The device connects to
your computer via the RS-
232C port and can record
ASCII text in real time, says
Integrated Applications.

Helping you record the in-
formation is a TSR program
with an overhead of 40K
bytes of system memory.
Price: $2395.

Contact: Integrated Applica-
tions, Inc., 8801 East Pleasant
Valley Rd., Cleveland, OH
44131, (800) 637-7890 or
(216) 328-0090.

Inquiry 1179.

AT Batteries That
Won'’t Let You Down

ast.bat is a rechargeable

IBM AT nickel-cadmium
battery with a lifetime guar-
antee. The S-ounce battery re-
charges itself whenever the
computer is switched on. It
works with all AT-compat-
ible computers (except for
some pre-May 1988 Compaq
386 models), and versions are
available for Tandy and
Everex computers.
Price: $49.95; with adapter,
$59.95.
Contact: Accumation, Inc.,
8817 Southwest 129 Terrace,
Miami, FL 33176, (305)
238-1034.
Inquiry 1180.

continued



'

g A
o ‘L i
'%P‘ & Frocco b RRC

'
;
'
‘
[}
v
.
1
‘.
H
'
.
«
B
.
'
&
o
i
o

viee
T

-: r -

:'hc”

[

vize

IT Hz SO GOOD!

INTRODUCING HAUPPAUGE’S 33MHz SYSTEM BOARDS.

If your computer feels slow, we know where it hertz. For a fast cure, get our
new 386 MotherBoard/33MHz We ve built in 4 Megabytes of high speed
RAM, 64K of RAM cache, and both 387 Weitek math coprocessor sockets. This
board makes your 386 computer the fastest PC available!

Network Savvy. With the 386 MotherBoard.’33MHz, you can build
a file server or workstation that makes Novell networks scream. Enjoy
compatibility with Token Ring, Arcnet, Ethernet, and other network cards.

The UNIX Engine. Great for VARS, Systems Integrators and UNIX
OEMs, the Hauppauge 386 MotherBoard/33MHz runs SCO Xenix, Interactive
386/ix and AT&T’s UNIX System V. With its PC’AT compatible 1/0 system,
our 33MHz board accommodates the latest in disk control, graphics, and
network I/0 cards.

CAD Capability. Do your AutoCAD and other CAD programs seem slow?
The 386 MotherBoard/33MHz hoosts your math and graphics applications,
and supports the high speed 387-33 and 33MHz Weitek math mprocessors.

Technical Features. The 386 MotherBoard, 33MHz includes:
= 4 Megabytes of high speed 32-bit memory, expandable to 64 Megabytes
= 64K of 20 nsec cache memary = Six 16-bit expansion slots, ane 8-bit and
one 8-bit/32-bit slot « PC/AT compatible I/0 system for suppart of 0S/2
and UNIX.

Trademarks: IBM I)C. XT. AT, PS2 and 08/ 2- IRM Intel 386: Intel Corp.. Windows 738b: Microsoft Corp. DESQview : Qussrterderk

F—————— e — —
Yes, send me your product information!
Name
Company:.
Address

City, State, Country.

Telephone. Zip Code.
Mail Coupon to:
Hauppauge Computer Works. Inc. or:  Hauppauge Computer Works, GmbH
17§ Commerve Drive Hansaallee 201
Hauppauge, New York 11788, US.A. 4000 Dusseldorf 11, West Germany
Tel: 01- 516-434- 1600 Tel: 0211-594320
Fax: 01-516-434- 2198 Fax. 0211-593908
L — S BN o

For more information call Hauppauge,
(516) 434-1600. In Europe: (49) 211-594320.

Hau 4
Hauppauge Computer Works ‘%
Your high performance 386 S

Circle-141 on Reader Service Card
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An Invitation TOO
Good To Refuse
You're invited to purchase
Vermont Views libraries v1.1
NOW, and receive Vermont
Views v2.0 with the Designer
FREE upon its release. This
offer is good only until January
31st, 1990. Don't be left out
of the celebration!
For more detalls, see our
ad in this magazine.
LIST OURS
ADDITIONAL PRODUCTS
Baler Spreadsheet Compiler 495 459
Dan Bricklin's Page Garden 100 90
Derive 200 179
Inside! 125 109
Opt-Tech Sort 149 129
PC/Forth + 250 225
PC Metric 199 185
PC Scheme 95 79
Personal Rexx 150 129
Source Print 99 89
Tree Diagrammer 99 89
BORLAND
Paradox 3.0 725 509
SideKick Plus 200 139
Turbo Assembler/Debugger 150 105
Turbo Basic 100 69
Turbo C 2.0 150 99
Turbo C 2.0 Professional 250 169
Turbo Pascal 5.5 150 105
Turbo Pascal 5.5 Professional 250 175
Turbo Prolog 150 105
Turbo Prolog Toolbox 100 69
DIGITALK
Smalltalk/V 100 85
Communications 50 45
EGANGA Color Extension 50 45
Goodies #1, #2 or #3 50 45
Smalltalk/ Vv 286 200 169
Smalitalk/ V PM 500 425
1GC
VM/386 245 199
VM/386 Multi-User 895 819
VM/386 NetPak 150 119
LATTICE
Communication Library 250 209
Compiler Companion 100 89
Curses V Library 125 109
dBC Il 250 209
dBC Ill Plus 500 429
HighStyle 375 319
Lattice C Compiler 6.0 250 189
SSP/PC 350 299
MEDIA CYBERNETICS
Dr. HALO I 140 101
HALO 395 279
HALO DPE 195 139
HALO for MS Developers 595 399
HALO ior OS/2 695 489
HALO Programmer's Workbook 80 59
HALO Window Toolkit 595 419
MICROSOFT
MS BASIC Prof. Devel. Sys. 495 339
MSC 450 299
MS COBOL 900 629
MS FORTRAN 450 299
MS Macro Assembler 150 99
MS OS/2 Present. Mgr. Toolkit 500 349
MS O5/2 Softset 150 105
MS Pascal 300 209
MS Programmer's Library 395 275
MS QuickBASIC 4.5 929 69
MS QuickC 2.0 99 69
MS QuickC w/ QuickAssembler 199 135
MS QuickC w/ Mouse 199 99
MS QuickPASCAL 9 69
MS Windows 99 69
MS Windows/386 195 135
MS Windows Development Kit 500 349
MORTICE KERN SYSTEMS
MKS Awk 99 85
MKS Lex and Yacc 249 209
MKS Make 149 129
MKS Make for OS/2 249 209
MKS Programming Platform 665 565
for OS/2 1225 1045
MKS RCS 189 159
MKS RCS for OS/2 395 335
MKS SoftQuad Publishing Sys. 495 469

LIST OURS

MKS Software Mgmt. Team 299 255
MKS Toolkit V3.1 249 209
MKS Toolkit V3.1 for OS/2 495 419
MKS Vi 149 129
MKS Vi for O5/2 199 169
NOVELL
Btrieve Single-User 245 185
Btrieve for DOS 3.1 Networks 595 449
Btrieve for 05/2 595 449
Btrieve for XENIX 595 449
C Network Compiler 695 525
C Network Compiler/ 386 995 799
NetWare C Interface for DOS 295 239
NetWare MHS 100 79
NetWare MHS Interface Guide 145 129
NetWare RPC CALL CALL
NetWare RPC for OS/2 CALL CALL
NetWare SQL 595 449
NetWare System Calls for DOS 195 159
XQL 795 599
Xtrieve PLUS 595 459
Xtrieve PLUS for OS/2 595 459
PERISCOPE
80286 Flex Cable Kit 200 179
80386 Flex Cable Kit 400 359
Periscope 1/0K 545 459
Periscope I/512K 795 675
Periscope Il 175 129
Periscope ll-x 145 109
Periscope [1I/10 MHz 1395 1179
Periscope Il PLUS/OK 1745 1479
Periscope Ill PLUS/512K 1895 1595
Periscope IV/16 MHz 1995 1689
Periscope 1V/20 MHz 2295 1945
Periscope IV/25 MHz 2595 2195
POLYTRON
C Beautifier 99 89
Personal PVCS 149 125
Plink86plus 495 419
PolyAWK 99 85
PolyBoost 1t 80 72
PolyDoc 199 169
PolyLibrarian 99 85
PolyMake 149 125
PolyXRef 99 85
Professional PVCS 495 425
SOLUTION SYSTEMS
Brief 3.0 199 CALL
w/ dBRIEF 275 CALL
C-Worthy 195 CALL
w/ forms 295 CALL
w/ forms and source 495 CALL
dBRIEF 95 CALL
TURBOPOWER SOFTWARE
B-tree Filer 125 99
Multi-user w/ Network Support 175 145
Obiject Professional 125 99
Turbo Analyst 5.0 99 79
Turbo Professional 125 99
WHITEWATER GROUP
Actor 495 435
Language Extensions | 99 85
Whitewater Resource Toolkit 195 169
WinTrieve 395 339

Programmer's Policies

Phone Orders

Hours 9 AM-7 PM EST. We accept
MasterCard, Visa, American Express,
Discover. Include $4.00 per item for
shipping and handling. All shipments
by UPS ground. Rush service
available.

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

International Service
Phone number requred with order.
Call or fax for additional information.

Dealers and Corporate Accounts
Call for information.

Unbeatable Prices

We'll match nationally advertised
prices. (Subject to same terms and
conditions.)

Return Policy

30-day no-hassle return policy. Some
manuracturer's products cannot be
returned once disk seals are broken.

VERMONT VIEWS

C-PROGRAMMERS! Would you like to double your productivity and
have FUN too? Vermont Creative Software has the answer with the
imminent release of the Vermont Views Designer.

This intuitive, menu-driven, screen
generator taps the resources of the

650 pre-coded functions of the Vermont
Views libraries. Customize data entry
forms, choice lists, menus and more.
Our customers around the world will be
celebrating this powerful enhancement
of Vermont Views. See our ad in this
magazine for more details on how you
can join the party...and try out Vermont
Views with the Designer.

List: $395 Ours: CALL

LATTICE C 6.0

Lattice C is back on top and the benchmarks show it!! Due to a new
optimizer and many performance improvements in the library, Lattice C 6.0
for DOS and OS/2 is again outperforming its

competitors. And Lattice C now includes a

full-screen symbolic debugger, CodePRobe, “.

that will enable you to easily debug family "‘

mode programs, Presentation Manager appli- L 2

cations, and OS/2 multi-thread applications. L .
attice

And it can be used with a mouse.

List: $250 Special Price: $189

BRIEF 3.0 - The Programmer's Edition
Edit Your Programs More Productively Than Ever Before
The program that set Ada, C, Cobol, BASIC,
the standard for FORTRAN, Modula-2,
program editing and Pascal, and the
continues to lead the ability to "zoom" your
industry. Introducing current window to full
BRIEF 3.0. New screen size. You'll also
features include: get the features over

multiple keystroke
macros, a new C-like
macro language, a
source level macro
Ianiuage debugger for
both macro languages,
"smart" indenting and
template editing for

List: $299

SR

MultiScope™ OS/2 Debugger

MultiScope offers the most advanced features
available in any debugging tool. It provides you
with 13 different views into your program. It also
includes both run-time and post-mortem debugging
options to handle any debugging situation: examine
your program both during execution and after a
protection violation. Explore data structures using
MultiScope's graphical data representation
window; evaluate expressions (including function
calls); debug child processes and dynamic-link
libraries; even remote debug through the serial line.
MultiScope includes Presentation Manager and OS/
2 text mode interfaces, both compatible with IBM
SAA for maximum ease of learning and use.

Ours: $229

50,000 current users
have come to rely on:
unlimited windows,
Undo, compile within
BRIEF, a LISP-like macro
language, and much
more.

List: $199 Ours: CALL

E= L0GITECH

International: 201-389-9228
Customer Service: 201-389-9229

Fax: 201-389-9227

New Corporate Phone #:
800-422-6507

Call or Write for Latest Free Catalog!

1-800-445-78%9)

P

A Division of Voya§er Software Corp .
, Shrewsbury, NJ 07702 %

1163 Shrewsbury Ave.

) 1
wadise
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WHAT’S NEW

NewsEdge Signals
End of Information
Overload

f you lack the time to read

all the news that’s pertinent
to your interests, you could
buy NewsEdge and have it sort
through electronic news ser-
vices while you're doing some-
thing else.

NewsEdge is a TSR pro-
gram that carries up to five
business news wires simulta-
neously into your computer
and beeps and flashes when
an article appears that’s of in-
terest to you. NewsEdge soft-
ware lets you create your own
profile of what interests you;
it then tries to match key words
and phrases with your profile
to get you the news you most
want to see. Five news ser-
vices are available: McGraw-
Hill News, PR Newswire,
Dow Jones News Service, Dow
Jones Professional Investor
Report, and Reuters Financial
News.

An FM receiver brings the
*“feeds” to your computer
through a serial port. Your
computer needs about 640K
bytes of RAM for the pro-
gram and at least a 10-mega-
byte hard disk drive for stor-
ing the stories that interest you.
Specifically, about 40K
bytes is used for receiving the
news and for testing it against
your user profile. Another 80K
bytes is used to index it on
the hard disk drive, also ac-
cording to your personal
profile.

You purchase the system
on a one-year leasing basis.
The base configuration gives
you two of the five news ser-
vices, and the price includes
connect time.

Price: $7500.

Contact: Desktop Data,
Inc., 1601 Trapelo Rd.,
Waltham, MA 02154,
(617) 890-0042.
Inquiry 1056.
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NNECTIVITY

NewsEdge edits out all but the news that interests you from up to
five news services.

Remote Access
and Personal TRS
Menus on NetWare

ANSight and LANSelect

are NetWare utilities de-
signed to help you get more
for your LAN dollars.

LANSight gives a network

administrator access to control
another workstation on the
network. LANSelect provides
custom TSR menus within
single-user applications. Each
utility requires only SK bytes
of RAM on the networked

workstations, yet requires
512K bytes on file servers
along with DOS 3.1 or higher
and Novell NetWare 2.1 or
higher.

LANSight is a remote ac-
cess software package for
LANSs and wide-area net-
works that includes diagnostic
and configuration data. It
works with NetWare and
allows system administrators
to access the screen and key-
board. Once linked, the
screens of the two PCs mirror
each other and the keyboard
response on both ends. LAN-
Sight works in most graphics

he pLAN is a laptop-to-

LAN interface that lets
you use your parallel port as
the networking port for
Ethernet, ARCnet, or Token
Ring networking.

The ARCnet and Ethernet
versions, both measuring 6
by 5 by 1'% inches, include
Novell NetWare 286 drivers
and are compatible with thin
or thick coaxial cabling. As
an option, the Ethernet box
includes Intel's 82560 and
82590 chips for unshielded
twisted-pair wiring with
10BASE-T-compatible con-
centrators. But concentra-
tors from Synoptics and Da-
vid Systems don’t use these

IQ Offers Parallel Port LAN Adapters

chips, making pLAN in-
compatible with the most
widely used concentrators.
The Token Ring box, 8 by 7
by 2 inches, includes adriver
for IBM PC Net.

Each model also features
automatic device driver con-
figuration and LED diag-
nostic/status indicators.
Cables are sold separately.
Price: ARCnet box, $595;
Ethernet box, $695; Token
Ring box, $950.

Contact: 1Q Technologies,
Inc., 11811 Northeast First
St., Suite 201, Bellevue, WA
98005, (800) 227-2817 or
(206) 451-0232.

Inquiry 1055.

!

modes, including Hercules,
CGA, EGA, and VGA.
LANSelect is a menu util-
ity that helps you create per-
sonalized TSR menus that
you can use on workstations
across the network. For ex-
ample, without having to leave
WordPerfect, you could hot-
key to E-mail or select a
printer on the network. Like
LANSight, LANSelect is com-
patible with CGA, EGA,
VGA and MCGA graphics. It’s
also compatible with EMS
3.2 and 4.0 memory.
Price: LANSelect, $495 per
server; LANSight, $395 per
server.
Contact: LAN Systems,
Inc., 300 Park Ave. S, New
York, NY 10010, (800) 458-
5267 or (212) 995-7700.
Inquiry 1058.

Full-Power RS-232C
Line Analyzer

he BitView data line

monitor from Measure-
ment & Control Systems is a
hand-held RS-232C line ana-
lyzer for data transfer in sev-
eral modes: asynchronous,
synchronous, bisynchronous,
HDLC, SDLC, X.25, NRZI,
and NRZ. It has a menu and
push-button function control
with a small LCD.

Features include monitors
for data going in both direc-
tions, even simultaneously,
from 300 to 38,400 bps. Mea-
surement & Control Systems
says that BitView will work
best for such applications as
continuous monitoring of com-
munications lines in machine
rooms, debugging of commu-
nications software and hard-
ware, and serial printer setup.
Price: $595.

Contact: Measurement &
Control Systems, Inc., 545
West 11th St., New York,
NY 10025, (212) 662-5568.
Inquiry 1057.

continued
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Why is the world's smartest mouse under $100?
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-

You're looking at the only mouse in
the world with on-the-fly ballistic
drivers, adjustable resolution (50 to
over 15,000d.p.i.), 35 free mouse
menus, a super-lightweight self-
cleaning ball, and a 1,000 mile road
test (really).

It’s also the world’s most comfortable
mouse, according to PC Magazine.

And it’s yours for $99.

How do we do it, and provide 7-days-
a-week unlimited support, and a
Satisfaction Guarantee?

E conomies of scale: we're the only
major mouse marketer to make
ourown mice, and sell them

to millions of PC users around the
world, and many leading computer
companies.

For information: 800-231-7717

In California:
800-552-8885 ¥,

LOGATEGH
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WHAT’S NEW

CONNECTIVITY

Mix Faxes
with Your LAN

rooktrout’s TR112 is an

IBM XT- and AT-com-
patible fax card with two sep-
arate transceivers and an op-
tional routing mechanism
that works with LANs and a
telephone service called Di-
rect Inward Dialing (DID).
Technically, each TR112
channel has three functions: a
telephone system interface, a
fax modem, and a micropro-
cessor and associated
circuitry.

Without DID (the tele-
phone service that allows call-
ers from outside your com-
pany to call extensions
directly), the TR112 works
simply as a two-channel Group
3 fax card that can send and
receive faxes simultaneously.

Where this card’s features
stand out, however, is in an en-
vironment with a fax server
and DID. Here, the TR112 or
multiple TR112s can route
mail within the LAN and route
faxes from outside the LAN
to the appropriate LAN user
with his or her DID tele-
phone number.

In addition to the routing
capabilities, the TR112 has a
voice-response capability. To
use it, you would prerecord a
message on the fax server’s
hard disk drive.

Other features include on-
board conversion of ASCII to
fax format, multiple type
fonts, a programmable tele-
phone system interface, and
an optional 64K-byte buffer for
error-free faxing via the pro-
posed Electronics Industry As-
sociation standard. To facili-
tate applications software
development, the TR112 is
available with drivers for SCO
Xenix 286/386, Unix System
V 3.2, Concurrent DOS, MS-
DOS, and OS/2.

Price: Single unit, $1995;
with autorouting, $2495; voice
playback, $150; transmission
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Brooktrout’s TR1 12 serves your LAN nodes with DID.

buffer, $300.

Contact: Brooktrout Tech-
nology, Inc., 110 Cedar St.,
Wellesley Hills, MA 02181,
(617) 235-3026; to hear a voice
response from a TR112 and

to have TR112 automatically
fax you literature, dial (617)
235-6193.

Inquiry 1060.

Economy Faxing
with Your XT/AT

espite its long name, the

FX-BM89 Plus2 Fax
Partner is a simple-to-use
background Group 3 fax trans-
ceiver board that fits in your
IBM XT or AT.

An upgrade from the Plus
model, it includes enhanced
software for easier operation
and has a lower price. When a
fax comes in, you’re alerted
by a screen icon, and the in-
coming messages are auto-
matically printed on your
printer. For sending, the
software automatically con-
verts files from word proces-
sor formats to fax-file formats.
You can also use it in con-
junction with a scanner, and
there’s an automatic cover-
page facility.

Price: $599.

Contact: Panasonic Commu-
nications & Systems Co., 2
Panasonic Way, Secaucus,
NJ 07094, (800) 742-8086.
Inquiry 1059.

he new IBM XT- and

AT-compatible V.32
modem card from U.S. Exy-
con, the 1032 Plus, uses digi-
tal signal processor technol-
ogy that lets software control
modulation on both send and
receive lines. That means
that the software driver can
be tweaked to fit the V.22
(1200 bps) to V.32 (9600
bps) standards, and up-
grades to MNP 5 and V.42-
bis can be software (rather
than hardware) upgrades,
the company claims.

Software-Upgradable V.32 Modem
Includes IBM’s Native SDLC

But what really sets the
1032 Plus apart from its
peers, U.S. Exycon says, is
its native IBM synchronous
data link control, which en-
sures that software such as
3270 and 5270 emulators,
PC Support, Office, and the
new OfficeVision will run
transparently.

Price: $1495.

Contact: U.S. Exycon,
1849 Knoll Dr., Suite B,
Ventura, CA 93003, (805)
650-8474.

Inquiry 1064.

|

EtherNext
Wires LANs with
Twisted-Pair

|

N etWorth's EtherNext is
an Ethernet concentrator
for linking as many as 12
PCs or PS/2s with unshielded
twisted-pair cabling. It is de-
signed around the evolving
10BASE-T standard.
NetWorth sells 8-bit XT
and 16-bit AT and MCA cards,
as well as coaxial-compatible
transceivers for linking a PC
to the concentrator over thick
or thin coaxial or even optical
fiber cabling. The 8-bit cards
have 8K-byte buffers; 16-bit
cards have 16K-byte buffers.
NetWare software drivers are
included. ‘
Price: 8-bit, $495; 16-bit,
$595; MCA (16-bit), $695;
transceivers, $249; concen-
trator, $2495.
Contact: NetWorth, Inc.,
8101 Ridgepoint Dr., Suite
107, Irving, TX 75063,
(800) 544-5255 or (214)
869-1331. |
Inquiry 1062‘.

Novell Claims
Better Throughput

he NE/2£\32 is a 32-bit
Ethernet adapter designed
to ease the I/0 bottleneck.
It’s designed to work best with
MCA and NetWare 386 and
to take advantage of the Intel
80386 chip’s String Move in-
struction. This instruction trig-
gers the movement of a se-
quence of 32-bit words per
clock cycle, rather than one
32-bit word, between the host’s
main memory and the card’s
memory. Novell claims a 50
percent improvement with
one NE/2-32 in the server.
Price: $995.
Contact: Novell, Inc., 122
East 1700 South, Provo, UT
84606, (800) 453-1267 or
(801) 379-5900.
Inquiry 1063.
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INSTANT WORKSTATION.
Just Apb OPEN DESKTOP

ake a look at the vast nuajority of graphical workstations In a single, easy-to-use, fully supported—and completely
developed over the past decade and you'll see something integrated—package. Open Desktop delivers:
they all have in common:

. bt o - .
An integrated UNIX® System environment, the full 32-bit, rmultitasking computing power of SCO UNIX

. System V/386
Now take a look at the vast majority of businesses that have put _ _ . "
computing power directly onto their office desktops over the » compliance with POSIX™ and X/Open® standards
past decade, and you'll see something they all have in common: « an OSF/Motif“-based, Presentation Manager-compatible,
Industry-standard personal computers. graphical user interface
t doesn't take a computer to forecast the platform that's going * distributed SQL database management services
to put graphical workstations on the vast majority of business « compatibility with existing DOS, XENIX®, and UNIX System
and engineering desktops in the next decade: applications and data files
An integrated UNIX System environment for industry-standard « NFS™ TCP/IP, and LAN Manager networking facilities
personal computers.
And that's what Open Desktop™ is all about. And all at an unbelievably affordable price.
pen Desktop is the complete graphical operating system iscover the complete graphical operating system that
that's built-on the most popular UNIX System platform of leading companies wyrldmde are choosing as their devel-
all time—S$CO™. And it lets you create your own networked, opment platform for the ‘90s—and using to turn their 386 and
icon-driven workstation environment using the industry- 486 PCs into instant workstations today.
standard 386 or 486 computers and peripherals of your choice. Open Desktop from SCO.
SEE US AT
T [,
N S O
.DESKTOP. BOOTH #1801 S W
The Complete Grapbical Operating System ULl 2 B AP0 5570 01
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(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL: ... fuunetiscotinfo info@ sco.COM

SO0, the SCO logo, Open Beshiop, and the Open Desktop logo are tradem.arhs of The Santa Cous Operaton, I UNIX i a repistered teadeniarie of ATET in the USA and other cuniries POSTXS 3 srademark of The Institule of Eleetrical and Electronics Engincers (EEE) X/Open isa
repastered trademark of A /Open Company Ld. 0S8 Motif is a trademarh of M Open Software Foandaiion, Ine. XENIX w2 rey d trademarh of Microsoft Corp NESis 2 irademach oRSun Microsystems, Inc /&Y
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There’s gold

Now, Quarterdeck’s new

Memory is gold.

And like gold, some of it is hidden away
inside your computer. For years, we've been
working toward putting it all under your
control. And now we can.

Now you can make today’s more powerful
programs run without giving up network and
mouse drivers and TSRs.

Introducing Manifest—the
Quarterdeck memory analyzer

Many PC users know there are nuggets of
memory sitting unused in most PCs. But those
little pieces of memory can add up to 130K!

That's why Quarterdeck Office Systems,
publisher of DESQview; developed a new utility
that helps you find and use this memory. It's
called Manifest. And it does for memory what
PC Tools does for disks. For under $60.

Quarterdeck’s seven years of
memory expertise made Manifest
Manifest guides you deep inside your PC.

Sistem ROM

Network Uriver
Disk Cache

Mousi

DOS 3 0K
After
Your current memory is full of holes. Our tools can fill
blocks of unused addresses between 640K and 1024K to
free up memory your programs can use.

Before

Manifest shows you the contents of
AUTOEXEC BAT and CONFIG.SYS files. That
can be a big help when diagnosing problems.
Manifest tells you all about your hardware, too
—from your cpu type to what boards you have
installed. Manifest even tests memory speed.

And it runs benchmark tests on

It locates unused (or underused)
memory and suggests where you
could load networks, buffers, mouse
drivers, TSRs and other utilities to
increase performance. If even
analyzes what type and amount of
RAM you have available, and which

Administering a number
of PCs? Manifest's diag-
nostic and reporting
capabilities reduce tech-
nical support time. It not
only identifies problems
but helps to solve them.

expanded memory boards so you
can make informed buying
decisions.

You won't need a PhD to under-
stand what you're doing. Manifest
has an interactive ‘manual’ that tells

portions of your memory are faster.

Manifest shows you what's ‘under the hood’ of your PC.

you how to use the program and
what benefits you'll get.

And unlike a lot of hot new software,
Manifest works on virtually any PC: 8088, 8086,
80286 or 80386. It's a productivity breakthrough
from the memory experts at Quarterdeck.

Introducing QRAM—the
Quarterdeck memory optimizer
End RAM cram in your 8088, 8086 or 80286

PC once and for all. QRAM (pronounced cram),
is a package of utilities that gives you unprece-
dented control over memory, letting you set up
your memory the way it will work best for you.

1024K

640K

If you have EMS 4.0 or EEMS boards, QRAM
can find unused addresses and ‘map’ memory to
those addresses. Then it looks at your AUTO-
EXEC.BAT and CONFIG.SYS files and figures
out what TSRs, network and mouse drivers and
DOS resources can be loaded high and where.

And, like all Quarterdeck memory products,
QRAM is compatible with the Microsoft XMS
specification used by Windows 286, V. 2.x.

If your PC has ‘shadow RAM,’ there’s even
more gold in your PC. QRAM finds the unused

QRAM optimizes your mémory performance by moving
utilities and drivers out of the area between 0K 640K—
freeing it up for your programs to use.

parts and puts them under your control.

And if you have an EGA or VGA-equipped
PC and don’t need graphics at the moment,
QRAM will make an additional 96K 'nugget’ of
memory available! When you need graphics
again, QRAM will switch you back to graphics
mode! Think how helpful that will be for those
big dBASE files.

QRAM can’t work miracles, but if there’s
memory available anywhere, QRAM lets you
use it to increase your PCs speed and
performance.

QRAM is available bundled with Manifest
for just a few dollars more than Manifest alone.

Manifest and QRAM—two more examples
of Quarterdeck’s commitment to mining the
most productivity out of the PC and software
you own today.



in your PC.

ools can mine it for you.

Introducing QEMM 50/60
Version5.0

QEMM (Quarterdeck Expanded Memory
Manager) 50/60 is the gold standard in memory
management for the IBM PS/2™ series 50 and 60.
It works with IBM’s Memory Expansion Option,
Expanded Memory Adapter/A and compatible
memory boards.

It supports all three specifications for
expanded memory: EMS 4.0, EM5 3.2 and EEMS
memory so you can run all expanded memory
programs.

And it also works with Microsoft’s XMS
specification, in case you want to use Windows.

QEMM lets you use memory locations
between 640K and 1024K to run TSRs, mouse
and network drivers, DOS resources and MCA
adaptors. That means you can gain up to 130K of
memory space below 640K for your programs.

Best of all, QEMM is designed to be easy to
use—even for those new to the PC. Just install it
and ‘optimize,’ and it looks at
your AUTOEXEC.BAT and
CONFHIG.SYS files and loads
whatever it can in high
memory. Automatically.

QEMM 50/60 is priced
economically. It's the biggest
boost you can give your PS/2
for under $100.

System Requirements

Manifest: 8088, 8086, 80286 80386 and 486 PCs &
PS/2s

QRAM: 8088, 8086, 80286 PCs. Use of high
memory is only available when PC has EMS 4 or
EEMS expanded memory or Chips & Technologies
shadow lgAM

QEMM 50/60: 80286-based ’S/2s and compatibles
with IBM P5/2 80286 Memory Expansion Option,
IBM PS/2 80286 Expanded Memory Adapter/A or
compatible.

QEMM-386: 80386-based PCs and PS/2s and PCs
with 80386 add-in boards.

Trademarks: IBM, PS/2: IBM Corpuration; PC Tools: Central Point Software; 80386,
i486: Intel Corporation, Chips and Technologies: Chips and Technologi

QEMM and DESQview let you multitask and window
with the programs you know and use today.

Introducing QEMM 386
Version5.0

QEMM 386 can expand the memory of all
386-based computers, including PCs with 80386
upgrade boards. It makes your memory
compatible with EMS 4.0, EMS5 3.2 and EEMS
memory without having to add special hard-
ware. It's compatible with protected-mode
programs (like 1-2-3 Release 3, IBM Interleaf and
Paradox 386) using DOS extenders compatible
with the Quarterdeck /Pharlap VCPI spec.

QEMM also works with Microsoft’s XMS
spec to extend memory for Windows users.

QEMM gives you maximum control over
your memory between 640K-1024K. It can find
unused memory nuggets as small as 4K and use
them to free up room for programs to use.

QEMM 386 even monitors how your pro-
grams use memory while they're running. Then
it shows you where there’s additional memory
you can use. It even measures which parts of
your memory are fastest and ‘decides’ how to
use them for better performance. In action, it’s
easy and fun—almost like having an artificial
intelligence program to help tune up your PC.

All these capabilities add up to greater
performance at a very low cost. And QEMM lets
you go for the gold without having to become an
expert on the PC memory puzzle.

Like all Quarterdeck products, it works with
your current PC and favorite software.

A few words about DESQview

What's the smartest thing to do with all that
additional memory? Run DESQview and
multitask your favorite
programs in windows.
Use a mouse or keyboard
and you can run graphic
and text-based programs
side-by-side. All without
having to investin a
bigger hard disk or more
memory.

From Manifest to
QRAM, QEMM and
DESQview, Quarterdeck helps you mine the
most from the software and PC you have today.

DESQview’s recent
awards.

| i s — Sse— |
i ivity |Qtv Product 5/ 374 Each_Totals |

B () Et e i e ——
| . y * | |QORAM and Manifest 1,0 . $79.95 1
| Payment (J Visa (J MasterCard | |OEMM 50/60 5.0 (with Manifest*) | 159995 1
| Expiration____/ |__|QEMM 38650 (with Manifest*) | | |$9995 I
|Ca§d#‘ﬁ—' TTT TTT [ T[T Shipping & Handling $5in USA/$10 outside USA! 1
ipping & Handling $5in outside USA| |

| Name SHEE NN J — L‘—"‘ L Califomia Residents add 6.5%| |
I Address . - Grand Total = I
| City_ - State __ Zip * introductory offer expires 3/31/90 |
b e e e e e e e e e e e e -4

© 1985, Quarterdeck Office Systems
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WHAT'S NEW

Resource Toolkit
for Windows

he Whitewater Resource

Toolkit includes seven
editors for creating, editing,
and managing the look and feel
of a Microsoft Windows ap-
plication. You can use it to
create, edit, and copy stan-
dard resources such as bit-
maps, icons, cursors, dialog
boxes, menus, accelerator
tables, and string tables from
within the Windows environ-
ment, according to The
Whitewater Group.

With the kit, you can edit
or move resources directly
from and into .EXE and
.RES files. The string table
editor lets you translate appli-
cations into foreign languages
without having access to the
application’s source code, the
company reports.

The toolkit is written in
Actor, the company’s object-
oriented development lan-
guage, and doesn’t require the
Software Development Kit or
the Resource Compiler. The
toolkit supports the Actor
and C languages. It runs on the
IBM PC AT with Windows
2.1 or higher, 1 megabyte of
RAM, and a hard disk drive.
Price: $195.

Contact: The Whitewater
Group, 600 Davis St., Evans-
ton, IL 60201, (800) 869-
1144 or (312) 328-9386.
Inquiry 1131.

,—_—

SOFTWARE =

PROGRAMMING

Tcon Editor: C:\WRT\WRT.EXE WT

The Whitewater Resource Toolkit’s Icon Editor, one of seven
types of resources available under Windows, lets you create new
icons or modify existing ones.

Object-Oriented
Databases

Two companies have recently
introduced or upgraded object-
oriented database products
that can bind with C++ to
make that language’s objects
persistent. Persistence means
that transient in-memory ob-
jects map automatically (and
isomorphically) to disk stor-
age. This frees the C++ pro-
grammer from the chore of
having to interface complex
object-oriented programming
(OOP) data structures to tradi-
tional flat or relational
databases.

S ervio Logic’s GemStone
provides C++, Small-
talk, and Nexpert Object

bindings. The Gem-

Stone/C ++ interface in-
cludes a class library, derived
from the Smalltalk class li-
brary developed at Xerox Palo
Alto Research Center, that
provides a useful application
framework. You can also use
GemStone as a stand-alone
DBMS. Its native language,
called Opal, is an object-ori-
ented data definition lan-
guage and data manipulation
language.

The GemStone “object
server” runs on Sun 3 and Sun
4 workstations. These same
workstations can double as cli-
ents; PCs and Macs running
C++, Smalltalk, or Nexpert
Object applications can also
use the GemStone server.
Price: $22,000 for four-
user license on Sun 3;
$32,000 on Sun 4.

Create PostScript Programs for the NeXT Computer

D isplaytalk is an inte-
grated environment for

Display PostScript program-
| ming on the NeXT Com-
| puter. Programmers can in-
| spect the inner workings of a

PostScript Wrap or pro-
gram. Novices can use it to
interact with the PostScript
server, as the program pro-
vides immediate feedback
on the proper use and the re-

sulting action of each
command.

Displaytalk provides real-
time display of all language
stacks and variables; a
source-level debugger with
tracing, stepping, and
break-points; on-screen pre-
view of PostScript drawings;
and a browser that lets you
access all dictionaries. The
company says that you can

use Displaytalk to debug
PostScript files that won't
run elsewhere.

Displaytalk runs on the
NeXT Computer and comes
on a single optical disk.
Price: $995
Contact: Emerald City Soft-
ware, 1040 Marsh Rd., Suite
110, Menlo Park, CA
94025, (415) 324-8080.
Inquiry 1132.
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Contact: Servio Logic De-
velopment Corp., 15220
Northwest Greenbrier
Pkwy., Suite 100, Beaverton,
OR 97006, (503) 629-8383.
Inquiry 1133.

o ntologic’s Ontos, avail-
able for Sun, Apollo, and

0S/2 workstations, also
works with C ++; Ontologic
recently announced that it

too would support Neuron Da-
ta’s hybrid expert system
shell, Nexpert Object. Ontolo-
gic reports that the one-to-

one mapping of in-memory
structures to disk outper-
forms relational databases, for
applications that use complex
OOP data-modeling tech-
niques.

Ontos also provides a ver-
sion of C++, called Persistent
C++, that comes with a
class library that defines per-
sistent classes such as sets,
lists, dictionaries, and arrays.
Classes that you derive from
these inherit their persistence.
A tool called Classify reads
C+ + class definitions and
generates an object-oriented
database schema; another,
called CPlus, runs the C++
compiler and adds the glue that
binds the application to the
database. Other tools include a
database browser and editor,

a profiler, a database reorga-
nizer, and administrative
utilities.

Ontos runs on Sun, Apol-
lo, and OS/2 platforms and
supports SQL. The company
says that it is developing a ver-
sion for DEC platforms.
Price: $15,000; Persistent
C++, $9900; Class Library,
$695.

Contact: Ontologic, Inc.,
Three Burlington Woods, Bur-
lington, MA 01803, (617)
272-7110.

Inquiry 1134.

continued



The OS for over-achievers

QNX programmers have a decided advantage.

You see, people who use QNX enjoy the
freedom that comes only with a flexible,
modular 0S. They appreciate the elegance
of a message-passing architecture. And
they marvel at the fact that QNX runs so
lean —under 150K—yet out-performs any
other PC operating system.

QNX users never worry about whether their
applications will make it at runtime, because
they know QNX has proven itself again and
again in the real world.

I¢s no wonder that QNX users have achieved
so much since the product was first released
for the PC in 1982: over 80,000 systems
installed in 47 countries world-wide, in all
kinds of applications — from making cars
to selling books to handling online credit
card transactions.

One reviewer dubbed QNX “The multi-
everything 08.” Now, you might expect

multiuser and multitasking, but realtime?
And integrated networking? And true
distributed processing? Best of all, these
terms take on a new meaning with QNX.

Multiuser, for instance, means up to 32
terminals per micro. Multitasking
cashes out as 150 tasks per machine.
Realtime means not only priority-driven,
preemptive task scheduling, but also speed:
at 6,896 task switches/sec on a 16MHz 286,
QMNX is at least a full order of magnitude
faster than a typical UNIX system. Inte-
grated networking means you won't
need yet another layer of software to set up
a LAN, and you can use any miéx of
Intel-based micros— from vintage '81 PCs
to PS/2s.

Distributed processing with QNX
sounds too good to be true. But it is: Any
lask can access any resource— programs,
files, devices, even CPUs— without going
through the bottleneck of a central file server.

Quantum Software Systems Ltd., 175 Terrence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8
QNX is a registered trademark of Quantum Software Systems Lid. UNIX is a registered trademark of ATAT. PS/2 is a registered trademark of
International Businexs Machines Corporation. © 1989 Quantum Software Systents Led.

Besides the satisfaction that QNX developers
get from using a fast, powerful, and flexible
08, did we meation that they also enjoy
Jree technical support?

If you're wondering why you don't already
know all about this great 0, you could try
asking the over-achievers who are smugly
guarding the secret of their success.

Better vet, give us a call. We'll tell you

everything you need to know to become an
over-achiever yourself.

For more information or a free demo disk,
please phone (613) 591-0931.

Circle 266 on ReaderService Card



WHAT’S NEW

Write Your Own
1-2-3 Functions

B aler Software is adding
two new versions to its
line of Baler compilers that
let you transform Lotus 1-2-3
worksheets into custom tam-
perproof programs.

The Baler XE spreadsheet
compiler lets advanced spread-
sheet builders write additions
in BASIC or C to the library
of built-in customization
features.

Baler 5.0 supports file
linking, allowing baled pro-
grams to access data from
other worksheets. The com-
pany says that it has en-
hanced or added 21 slash com-
mands and six new macro
commands to Baler 5.0. A new
search-and-replace feature
lets you find specific numbers
and text in cells. Both Balers
support Lotus 1-2-3 release
2.2 and 3.0.

Price: $495; Baler XE,

$695.

Contact: Baler Software
Corp., 2300 North Barrington

l

Programs Create Organizational Charts

nison World's Chain of

Command allows you
to match names with faces:
The program’s support of
PCX images lets you place
clip art or a scanned image
next to a person's name. It
can also automatically scale
and lay out a chart to fit a
page.

You can work in text or
graphics mode, allowing for
easy updating of a chart, and
you can print in four font
faces with 13 styles in sizes
from 1 to 200 points.

The program runs on the
IBM PC with 640K bytes of
RAM, a hard disk drive, and
amouse.

Price: $149.95.
Contact: Unison World,
a division of Kyocera Uni-

{ goods sold
Marketing
Interest
Taxes on income

Net income

77.878

$1,760,000

$950,606
$67,157 |
946,118
989,672

$1,153,553

§546,447

With Baler’s customization tools (Baler 5.0 shown here), you
can improve a worksheet’s appearance by adding pull-down

menus, color, and custom help.

Rd., Hoffman Estates, IL
60195, (312) 490-5325.
Inquiry 1120.

ing Jaguar 2.0, Sheng

Labs’ spreadsheet com-
piler, also supports Lotus
file linking in version 2.2.
Like Baler 5.0, the program
supports user-defined func-
tions written in C and assem-
bly and provides routines to
print graphs and create pop-
up menus and alert messages.

son, Inc., 1321 Harbor Bay
Pkwy., Alameda, CA
94501, (800) 444-7553 or
(415) 748-6670.

Inquiry 1124.

C ompany Ladder’s split-
screen interface pre-
vents you from getting lost in
a complex chart, allowing
you to quickly locate spe-
cific employee positions and
update them.

The program can auto-
matically draw boxes and
connect them with lines. The
textand numbers that appear
in the boxes are also posi-
tioned automatically, ac-
cording to PowerUp! Soft-
ware.

With an IBM PC and your
laser printer, you can create

According to Sheng Labs,
what sets King Jaguar apart
from other compilers is its
ability to compile macro com-
mands. Version 2.0 includes
several tools to help you com-
pile macro commands: auto-
matic syntax checking, a
macro and formula auditor,
and MacroView, a debugger
that lets you watch macros
execute step by step.

King Jaguar 2.0 works
with Lotus 1-2-3 release 2.01

more readable charts using
built-in fonts and assigning
different type styles for each
field in a chart. Charts can
be positioned horizontally or
vertically on your page. You
can choose from seven chart
styles and six box styles, or
you can mix styles.

Each box in an organiza-
tional chart can hold up to
255 characters with 26 fields
per box. Each field can have
its own printing options.

Company Ladder runs on
the IBM PC with 256K bytes
of RAM.

Price: $79.95.

Contact: Power Up! Soft-
ware Corp., 2929 Campus
Dr., San Mateo, CA 94403,
(415) 345-5900.

Inquiry 1125.

68 BYTE « JANUARY 1990

and 2.2.
Price: $595.

Contact: Sheng Labs, Inc.,
4470 Southwest Hall St., Suite
282, Beaverton, OR 97005,
(800) 548-1270 or (503)
646-3691.

Inquiry 1121.

L |
SAS Jumps In
with Statistics

for the Macintosh

AS Institute has com-

bined its background in
statistics with the graphing
capabilities of the Macintosh to
develop a statistical analysis
program that lets you open sev-
eral data tables at once and
cut and paste among them.
With JMP (pronounced
*jump”) you can link raw data
with plots and graphs that are
hot-linked so that changes are
updated continually in all re-
lated windows. JMP lets you
visualize raw data and how it
changes as you analyze it, SAS
reports.

JMP can also manipulate
data graphically. For example,
you can use the mouse to re-
duce and expand the widths of
the bars in a histogram and
quickly see the changes in the
graph.

JMP supports the meth-
ods, such as one-way ANOVA,
regression, and curve fits,
that you expect in a statistical
analysis program. If you’re
unsure of which method to use,
JMP can recommend one.

JMP supports other mini-
computer and mainframe SAS
software via raw data trans-
fer or transport files. It runs
on the Mac Plus or higher.
Price: $695; student version
(500-cell maximum), $89.
Contact: SAS Institute, Inc.,
SAS Circle, Box 8000, Cary,
NC 27512, (919) 467-8000.
Inquiry 1122.

continued



Now There AreTwo Choices™
For OS/2 Databases:

Open Server  Closed Server

SN\ ASHTON TATE' Microsoft by

SQL SERVER 3
he dettabase server jor 052 systeins s
o
Server
ORACLE Server Ashton-Tate®*SQL Server”
Runs on every vendor’s operating system: Runs only on OS/2.
0S/2; VINES? UNIX;" VAX® VMS, IBM*MVS, etc.
Supports every vendor’s local area network protocol: Supports only Named Pipes.
Novell's” SPX/IPX," NetBIOS, Named Pipes; etc.
Transparent access to data in other vendor’s databases: Does not provide access to any other database.
IBM’s DB2™ and SQL/DS, and Digital’s RMS.
Transparent data sharing between all your computers: Can't even transparently share data between
PCs, minis and mainframes. two PCs running Ashton-Tate SQL Server.
Your Lotus 1-2-3° spreadsheets and dBASE®applications Doesn’t work with either Lotus 1-2-3 or dBASE
work with ORACLE Server today. just yet.
Developers have a complete and integrated family of portable Supports only Focus.
tools for CASE, applications generation, report writing, etc.
Programmers can use interfaces from C, COBOL, and FORTRAN. Supports only C.
ORACLE Server is certified by Codd and Date to run at Ashton-Tate SQL Server’s published benchmarks

11.0 TP1 transactions per second. show it to be slower.

Call 1-800-ORACLEI, ext. 4965 today and order ORACLE Server for OS/2 for only $2499 and get six months of phone
support and upgrades for free (a $500 value). Or try our Developer’s Version (limited to 3 Users) for only $699.

ORACLE

The Open Server
Call 1-800-ORACLEI, ext. 4965

©1989 Oracle Corporation. ORACLE and ORACLE for 1-2-3 are registered trademarks of Oracte Corporation. ORACLE Server for OS/2 is a trademark of Oracle Corporation. IBM, 0S/2 and DB2 are registered
trademarks of Intemational Business Machines Corporation. Novel! is a registered trademark of Novell Corporation. SPX/IPX is a trademark of Novell Corporation. UNIX is a trademark of AT&T Bell Labora-
tories. Ashton-Tate. SQL Server, and dBASE are registered trademarks of Ashton-Tate Corporation.VAX is a registered trademark of Digital Equipment Corporation. Named Pipes is a trademark of Microsoft
Corporation.VINES is a registered trademark of Banyan Carporation. Lotus 1-2-3 is a registered trademark of Lotus Development Corporation. Call 1-800-ORACLEI for hardware and software requirements.



Engineered Jor the office. Designed for people.

After ou ooh-ed and aah-ed over

the letIer P
ease-of-us

output, 3-way paper feed
etyz- ey

and 9 pin price on our KX-P1124 printer,

SOMme

said, Great.

Now do it with 2 wide-carriage”

Introducing the
Panasonic KX-PI624
Ournewest 24 pin
wide carriage
printer.

It's fast. Flexible. And fully-
featured. Everything most offices are
looking for in a dot matrix printer.
Ata pr1ce within most office budgets.

The features you'll use most often
are available at a touch. Seven resident
fonts to vary the look of your
documents. Formatting for different
document sizes.

20 features including 4 ¢
macros, right at your fingertips. &
What could be simpler?

PI-B

== ﬂ---

Even macros that recall all the
settings for a particular document
- at the touch of a

(single key.

Oraft Pica
Oraft Elite
Courier Pica
Prestige Elite

Bold Proportional
Space

Sans Serif Pica

True letter
ity, high-resolu-
t10n graphics, and
seven resident fonts,
so it’s ideal for all
your office applica-
tions. You'll find the 1624’s letter-
quality mode as fast, or faster, than
most popular 9 pins, Up to 63 LQ
characters per second. With its 360 x
360 dpi bit-mapped graphics, you can *
incorporate special printed effects
into your documents Like company
logos and line art.

Sendpt Pica




Done.

Multiple paper paths mean you
can put this printer exactly where
you want it. There aren't many places
inan oﬁiorel to conveniently put a printer.

SOle Tor 2
1624 gives gou Top feed
achoiceof 4 =
different paper
paths: single
sheets from
the top, and
fanfold from
the front,

Only one paper path is available
at any given time for continuous paper.

bottom or rear. A special
‘Paper Park’ feature even - SRR
lets you feed single

sheets from the top,

See your dealer for details.
So if you've been waiting for the
ideal multi-purpose office printer,
it has arrived. For the name of your

without removing nearest Panasonic printer dealer,
rear-fed fanfold. call toll-free 1-800-742-8086.

. A2-year " . Powithorale (i
limited Warranty > ~ : Prinlers. ywnhi111ore v h ey N1 7071
in this day and age? That's invest-

ment protection, Panasonic-style.
You'll I('3md 2-year warranties rather
rare in the printer industry. But
standard with the Panasonic 1624.

Panasonic

A
Office Automation /)
N7

Circle 241 on Reader Service Card
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MixNet . Business Networking

Solutions for Macintoshe & IBMe

MixNet™ 8884 is unlike all other
Network interface Nodes in that it
allows the true mixing of a business
telephone system and computer
network over a single cable, without
having to hack your way into an
integrated system. The B884 allows
both systems to work independently of
each other, yet share the same cable.

MixNet™ LinkStar 8'* is the only
fully self-configuring Macintosh Star
Controller, therefore, it requires no
network management software or the
time required to maintain the network.
The LinkStar 8™ reduces network
traffic by a factor of 100 to 1 and
greater. Your network can have far
greater speed and less transmission
errors.

MixNet'™ PhoneTalker™ allows a
Macintosh to talk out the sound port
over standard telephone lines.

MixNet™ Star Controllers. Just like
other Star Controllers, MixNet'V Star
Controllers provide the same
functions except that we are more
economically priced and come in 8,
16, and 32 channel configurations.
Each channels distance and reliability
is extended. Our stars are designed
for easy usage on larger networks.

MixNet™ 1x4. Everyone who has
ever used a Macintosh knows that it
doesn't have enough serial ports.
With the MixNet™ 1x4 you can now
expand your printer and modem ports
to each handle up to 4 different
devices and easily switch select
between one of devices. Suffer no
more from cable mix-ups or the
continual plug and un-plug syndrome.

MixNet™ Repeaters will extend the
distance of your network backbone by
over 3,000 feet.

AliMixNet™ Products are 100% user transparent. This means that the
network user will not have to learn how to use a new product, it just works
behind the scenes. Plus all MixNet™ Products fully conform to IEEE

Network Specifications.

THOR Manufacturing

230 Evans, P.O. Box 1742, Reno, NV 89505-1742

Made in the U.S.A.
© 1989 Thor All Rights Reserved

Business Office, 1-702-324-6600, Customer Support Line 1-800-346-4694

IBM INTERFACES U STAR CONTROLLERS Q REPEATERS O TELEPHONE INTERFACES

Break the 640K DOS barrier and utilize
the Advanced Features of the LIM 4.0 standard

while using only one motherboard slot
e

DESIGN PHILOSOPHY
* The Teletek x-amdn was upoemwly doslgmd to
. utilize the
Mlcm.oﬂ EMS 40 Spodfiuuon Funh« the X-
- Bandit's Seg Memory

allows the user to extend DOS size beyond the

| 840K barrier. It is available in both 8 and 16 bit
versions for use in the IBM XT, AT, and compatible.

g MEMOIY

pping capability

lill out
.~ and 1024K. By ddming" unund pomom of

memory areas thus relieving the lower 640K of
for other application programs.
= Split Memory Addressing allows the user 1o fill
out conventional memory to 640K,
* Extended Mmtymuunqlsmllmmmo
-zmmwwlnnnlnniow Up to B Mbisystam,
* Parity checki
SOFTWARE
* Easy menu-driven auto configuration softwara.
» Device driver includes print spooler and RAM
drive,
» Supports multitasking with the appropriate shell-
resident software package.

SPEED
* 6/8/10 MHz speed with 0 wait states. 12 MHz
speed with 1 wait state.

WARRANTY

#One year parts and labor.

« Now Includes SYSTEM SLEUTH* from DTG, Inc.
A $149 value.

ELETE

Momory“ ing allows the user to
memory 640K

4600 Pall Drive
mmm

-xme)wma
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(DEALERS: 312)

WHAT’S NEW

AND

ENGI!

RESULTS

You can use Rasna to evaluate your design without having to
develop and refine a complex finite element.

Applied Structure
for AutoCAD

W ith Applied Structure,
an add-in for AutoCAD
version 10 and IBM CAD,
you can automate the design,
analysis, and optimization of
products and components in an
integrated environment.

Applied Structure is not
just another finite-element
analysis program, Rasna re-
ports. It uses a proprietary
Geometric Element Analysis
technology that the company
says eliminates finite-ele-
ment meshing but provides
equal or better evaluation ac-
curacy. Using Rasna’s Geo-
metric Element Modeling,
Applied Structure can define a
model with fewer and larger
elements, making for simpler
modeling for analysis. An
automatic adaptivity feature
solves to a level of accuracy
that the user specifies. Two
other features let you evalu-
ate numerous options for de-
sign parameters.

Applied Structure runs on
80386-based IBM PCs with at
least 40-megabyte hard disk
drives and 640K bytes of RAM
or on Sun 3 and Sun 4 work-
stations.

Price: $9000.
Contact: Rasna Corp., 2590

North First St., Suite 200,
San Jose, CA 95131, (408)
922-6833.

Inquiry 1139.

Generate
Programming Code
from Equations

aking the process of

finding the best equation
to fit hundreds of real-world
data points one step further,
TableCode can generate code
for a given equation in C, Pas-
cal, BASIC, FORTRAN,
Modula-2, dBASE, and Clip-
per, says AISN Software.

TableCode uses automated
statistical methods to fit data
into 211 potential equations
in one step. You can view
which curve fits best with re-
sidual tables and plots of the
points versus the fitted
curve. TableCode will also list
all equations that successful-
ly fit the data and rank them
according to several criteria.
TableCode’s twin-window
calling program lets you test
the equation code.

The program runs on the
IBM PC XT with 640K bytes
of RAM.

Price: $149.

Contact: AISN Software,
P.O. Box 32277, Phoenix, AZ
85064, (602) 266-1925.
Inquiry 1142.

continued
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Finally An input device based on your iput.

SummaSketch 11

The new SummaSketch If tablets
were created with one thing in
mind—you, the people who use
tablets every day. You said you
wanted a complete plug and play
package, so we're giving you
the works—both in PC and
Macintosh® SE and Il versions. A
12"x 12" or 18" x 12" graphics
tablet with a 4-button cursor and
2-button stylus, or 16-button
cursor for the PC.

The PC version includes inter-
face cables for the IBM® PC, AT,
PS/2 and compatibles. A utilities
diskette with test

and reset soft-
ware, an
Autodesk®
Device Inter-
face™ driver
g Universal Mouse
> Emulotor™ and a

Microsoft® Windows

driver And an offer for

a free tablet template (US and
Canada only) worth over $245.

The Macintosh version has an
Apple® Desktop Bus™ infer-
face device to connect the
fablet fo the computer

You'll also get the most soft-
ware compatibility with over 250
PC programs and olf Macintosh
SE and Il software written under
the Apple Software Developers
guidefines.

SummaSketch Il tablets have
standard accuracy measurement
of £0.015 inches, selectable res-
olution of up to 1,016 lines per
inch and high proximity so you
can trace from documents up fo
" thick. Add in convenience fea-
tures such as o power/proximity
light, on-off switch, wedge shope
design for easy use, lightweight
construction for portability—and
it's easy to see why SummaSketch
is the industry standard and the

obvious choice of today’s com-
puter professionals.

Best of all, you get all of
these benefits at an offordable
price. And that's why our new
SummaSketch Il is the easiest
buying decision you have o
make. Find out more abouf
SummaSketch Il today: For litera-
ture and the name of a local
dealer call 1-800-888-2028,
Ext. 304. For technical informa-
tion call 203-881-5400.

S.  Summagraphics.

Every decision should be this easy.™

For IBM/Compatible information circle 299, For Macintosh information circle 300,
For Dealer inquiries circle 301 on Reader Service Card.

© 1989 Summagraphics Corpaoration
Seymour, CT 06483 « All rights reserved.
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Network Your PCs
Using Standard Telephone
Connectors and Cables!

You get instant access to all your programs,
files and printers on all your PCs. Each PC
can process multiple jobs simultaneously
using NET-127 PC Network.

¢ Allows Sharing of Hard Disks, Printers, Plotters, Tape
Back-ups, etc.

e Supports Spreadsheets, Word Processing, CAD/CAM

& More

Nothing New to Learn

Up and Running in 15-30 Minutes

4000’ of Telephone Cable & RJ11 Jacks

Only 4-32K RAM, Connects up to 127 PCs

No Need to Reformat Existing Hard Disks

No File Server Required

30 Day Money-Back Guarantee

For FREE Info
Call 800-533-0738

28 Blacksmith Drive
Trans-M Corp. Medfield, MA 02052

FAST SCSI STORAGE

Compatible with 286/386, Sun Microsystem,
Macintosh, Apple II, Tandy, Atari, Amiga
A-Hive - Enclosure for SCSI Drives
*Room for 2-HH or 1-FH drive 30 Watts  $119.
«Incl. all internal cables 65 Watts  $169.

Hermit Crab-Portable Hard Drive (2.8"x5.5"x7.5")
32MB to 200MB 40ms to 12ms $429 & up
Hermit Crab Shell $89

SCSI Hard Drive 32MB to 760MB  $309 & up
SCSI Tape Drive 60MB to 155MB  $389 & up

DHD/4Floppy 286/386 Controller
1:1 16MHz MFM/RLL
XT/AT/286/386 SCS/ESDI/MCA Controller

TULIN CORPORATION Tel:408-432-9025
P156H O'Toole Ave, San Jose,CA95131 Fax:408-943-0782

. Circle 336 on Reader Service Card
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WHAT’S NEW

SCIENCE AND ENGINEERING

Graftool 2.1 displaying a shadow contour.

Multicolored Curves
Added to Graftool

G raftool, the 3-D graph-
ics program that lets you
generate and analyze hun-
dreds of variants of scientific
and engineering graphs, now
supports multicolored curves
and surfaces with a Z-value
color map, allowing you to use
color to indicate value

ranges. Graftool 2.1 supports
Greek and mathematical
symbols, 3-D to 2-D projec-
tions, and PostScript, the
manufacturer reports.

Graftool’s data cursor
identifies critical values, such
as maxima or minima, by
showing you the exact coordi-
nates of any point on a graph.
The cursor can mark any por-
tion of a graph for on-screen
analysis and data processing.
You can plot, graph, super-
impose, or place the analysis
next to the initial graph. All
graphs can be scaled, rotated,
and moved in three dimen-
sions. The program’s vector-
based graphics permit an un-
limited number of curves per
graph (and graphs per
screen).

Graftool 2.1 supports 12
graph types, including x,y
plots, parametric graphs, and
3-D trajectory plots. The pro-
gram runs on the IBM PC.
Price: $495.

Contact: 3-D Visions Corp.,
412 South Pacific Coast Hwy.,
Suite 201, Redondo Beach,
CA 90277, (800) 729-4723 or
(213) 540-8818.

Inquiry 1141.

Schematic Design
for Under $300

ith CF640’s overlay
memory management

scheme, you can work with
designs of up to 10,000 ele-
ments within 640K bytes of
RAM. The program'’s incre-
mental netlist extractor lets
you load part ot a design into
memory, and you can split
your screen into four windows.

CF640 includes a program
that automatically assigns ref-
erence designators and pin
numbers to physical packages.
Other features are Xilinx and
Abel interfaces; symbol librar-
ies; a symbol creation editor;
a library of more than 5500
parts; a PADS-PCB back an-
notator; Spice irterface tools; a
Susie digital interface; and
interfaces to other printed cir-
cuit board CAD systems.

CF640 runs on the IBM
PC AT or higher.
Price: $295.
Contact: Phase Three Logic,
Inc., 1600 Northwest 167th
Place, Beaverton, OR 97006,
(503) 645-0313.
Inquiry 1140.

continued



IBM PC Image Processing Highlights.

: .
No.2 in a series.
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If you've got an unrelenting hunger for power,
we can satisfy it...in more ways than one.

The DT2861 Arithmetic Frame Second, the DT7020 gives you FREE 1990 Image Processing
Grabber and DT7020 Floating-Point maximized performance because it bypasses ~ Handbook.
Array Processor. the slow PC AT® bus and connects directly to
The strategy for high-end image processing ~ the DT2861 frame grabber tvia the
applications at the PC level is simple. You plugin ~ DT-Connect™ Interface.)
our two “big guns”. . . the DT2861 Arithmetic Both boards contain multiple buffers,
Frame Grabber and the DT7020 Floating-Point ~ and are supported by a range of available
Array Processor. software. Big guns for power hungry applications.

First, the DT2861 captures and displays

images, and performs arithmetic operations on Call (508) 481-3700
them, all at a real-time rate of 30 frames per second. In Canada, call (800) 268-0427

DATA TRANSLATION

World Headquarters: Data Transiation Inc., 100 Locke Drive, Marlboro MA 017521192 USA, (508; 4B1-37C0 Ti 951646-
United Kingdom Headquarters: Data Transfation Ltd., The Mulberry Business Park, Wokingham, Beskshe RGI1 2Q), UK (C734) 793838 Tix 94011914
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Ge-mary (1742-54025

International Sales Offices: Australia (2) 662-4255; Belgium (2) 466-8199; Canada (416) 625 19C7; Cnina (1) 368-721x4017, (408) 727-8222; Denmark (2) 274511; Finland (0) 372144; France (1) 69077802; Greece (1) 951:4944, (31) 527.039 (1) 361-4300;
Hong Kong (5) 448963, India (22) 23-1040; Israel (3) 5401524; taly (2) 82470.1; Japan) (3) 502-5550, :3) 348-3301, (3) 34" 1111; Korea (2) 756-9954; Hetherlands (70) 99 6360; New Zealand (64) 9-545313; Norway {2} 53 12 50; Portugal {1) 545313;
Singapore (65) 7797621, South Africa (12) 8037680/93; Spain (1) 455-8112; Sweden (8) 761-782D Switzerland {1} 723-141:); Tawan {2) 7020405

DT-Connect is a trademark ard Data Tratslation 15 a registered tragemark of Jata Translation, Inc. Al other trademarks and registered trademarks are the property of thew respective holders.

Circle 93.0n Reader Service Card
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B E S T From Quality to Service

386/25 WORKSTATION $4,395.00

386/20 WORKSTATION $2,695.00

80386 25 MHz system board with 32 KB static cache
80387 25 MHz Math Coprocessor INCLUDED

4 MB SIMM RAM

ATI VGA Wonder Card/512 K 1024 X 768 res.

ATI Bus Mouse

NEC Multisyn 3D Color Monitor 1024 X 768 res.
150 MB ESDI Hard disk

1.2 MB 5.25" floppy drive

1.44 MB 3.5” floppy drive

ESDI hard disk/floppy drive controller

2 serial, | parallel and | game ports

Vertical case

101 Enhanced keyboard

MS DOS 4.01

AMI BIOS with full MS DOS. 0S/2, SCO Xenix, Novell, 3COM and
PCNET compatibility

80386 20 MHz system board
1 MB SIMM RAM
ATI VGA Wonder Card/ 256 K

NEC Multisyn 2A Color Monitor 800 X 600 res.
80 MB Seagate Hard disk

1.2 MB 525" floppy drive

144 MB 3.5” floppy drive

1:1 interleave hard disk/floppy drive controller

2 serial, 1 parallel and 1 game ports

Vertical case

101 Enhanced keyboard

MS DOS 401

AMI BIOS with full MS DOS, 0S/2, SCO Xenix. Novell, 3COM and
PCNET compatibility

$1,395.00

286 LCD PORTABLE 286 CRT PORTABLE $1,195.00
80286 12 MHz 0 wait states system board 80286 12 MHz 0 wait states system board
AMI B1OS AMI BIOS
640 KB RAM expandable to 4 MB 640 KB RAM expandable to 4 MB
1.2 MB Floppy drive 1.2 MB Floppy drive
40 MB Hard disk (28ms) 40 MB Hard disk (28ms)
Color graphic card with Mono graphics eard
External CGA/Mono adaptor 2 serial, 2 parallel and 1 game ports
640 X 200 LCD screen 86 kevs keyboard
2 serial, | parallel and | game ports 200 Watts 120/220v power supply
86 keys keyboard 3 slots available
200 Watts 120/220V power supply Weight: 26 1bs.
Padded soft carrying bag Size: 17.25" X 19" X 7"
Weight: 22 Ibs. .
Size: 16" X 9" X 7"
LCD400 with 640 X 400 High Resolution screen available 286 CRT EGA Mono $1’295'00
LCDEGA with 640 X 400 EGA LCD screen available

286 gas plasma mini portable $1,945.00

EGA gas plasma screen 720 x 400
286-12 MHz 0 wait 640K Ram

1.44 MB floppy drive

40 MB Hard disk (28 ms)

2 serial | parallef

86 key keyboard

180 watt power supply

Carrying bag

Weight: 16 Ibs.

Size: 16" X 9" X 34"

30 DAYS MONEY BACK GUARANTY

ONE YEAR P/L. WARRANTY

CALL FOR QUANTITY PRICE

Circle 39 on Reader Service Card



O CAF

CAF Has Landed!

CAF has been selling computers and laptop systems in Europe for years and now CAF has finally arrived.

Simple and Efficient design combined with superb Engineering give CAF computers the reliability and power no
other computer can beat.

Judge a ‘Board’ From its Cover

All CAF computer system boards are manufactured using Surface Mount Technology - one of the most advanced
technology incircuit board manufacturing industry. thereby providing the dependability you can counton. After all.
if you don't like the cover, why bother to open it?

More to Come . . .

The wave of 486's are coming. and CAF Are ready for it. CAF are introducing five new products shortly. These
include a 486 workstation, a 486 accelerator board for existing 386 computers, a 80C86 battery computers in a size of a
book. and finally, a SCSI Host adaptor for AT's in both the MCA and EISA architecture.

=iEn

Sen ===

CAF ProLITE 286/16 $2,495.00 CAF MASTER 286/20S $1,375.00
80286 16 MHz 0 wait states system board 80286 20 MHz 0 wait states mono system
AMI BIOS
10252 0% Plne e CAF MASTER 386SX/16S $1,845.00
720 % 400 resolution. 4 level gray scale 80386SX 16 MHz 0 wait states system board
EGA graphics card with external adaptor AMI BIOS
I MB RAM expandable to 8 MB | MB SIMM RAM expandable to 8 MB
1.44 MB Floppy drive 1.44 MB Floppy drive
40 MB Hard disk (Connor. 28ms) 40 MB Hard disk ( 28ms)
| serial, I paralle! ports 2 serial, 1 parallel ports
External Floppy drive and keyboard connectors External Floppy drive connectors
Padded soft carrying bag 101 keyboard
VYeighl:"lb Ibs. , . VGA 14" Color Monitor
Size: 15" X 14.25" X 3.5 3 slots available
Software: MS-DOS 4.0 GW basic. silk Software: MS-DOS 4.0 GW basic

WEST COAST AUTHORIZE DISTRIBUTOR
DEALERS WELCOME!

Tel: (213) 265-0900 5017 Telegraph Road
Tech: (213) 265-0300  Los Angeles, CA 90022
Fax: (213) 265-4234
Toll: (800) 634-7920 '
OUtSide Cal Credit Card Purchase S;bied to Service Charge.

Mon.-Fri. 8:00 - 6:00 Sat. 9:00 - 5:00 Pacific Time
PRICE & SPEC. ARE SUBJECT TO CHANGE WITHOUT NOTICE

To Order Call 1-800.634 3930




a benchmark for application

.
M and report production and
ASterming =
L BN ]

outsmarts all others.

Applications and Reports in
minutes with absolutely no

programming needed!

ven though MASTERMIND
looks like a work of Ant,
its real beauty lies in the fast and
simple way it produces Applications
and Reports for home, work or
profit. Even an inexperienced
novice can produce high quality

programming or knowledge of

BEN

* Expands your capabilities

« Open new opportunities for profit
* Lower your operating costs

« Satisty your needs or client requirements

o Provide instant solutions to problems arising

in your operating environment

 Reduces the number of pieces of software

you will ever need to just one
MASTERMIND!

o powertul

* simple and easy fo use

o reliable

« high performance

« integrated environment

* task and solution oriented

o friendly view as you go format

* customizable stand alone applications to

your exact needs or customer
requirements profitable for you

* leams and remembers each keystroke
* fast text processor for documentation
© many examples included

® built-in security system

* o royalty fees for stand-alone

applications that you produce

= user-defined reports and forms
 low cost pre-fabricated applications

available

« file manager included

= on-line interactive help included
* compatibility {see spec below)
* easy to follow documentation and operating

instructions rich in examples

» 90 OAY WARRANTY
* solig customer support

* Business
o Industry
« Education

 Government
* Science

o Health
o Legal

REOUIREMENTS MASTERMIND | MASTERMIND 1 *MASTERMINO It "MASTERMIND PLUS
DISPLAY MOND/COLOR MONO/COLOR MONO/COLOR MONO/COLOR
PRINTER ANY ANY ANY ANY
RAM 384K 512 640K 640K
OPERATING PCMS DOS PC/MS DOS PC/MS DOS PC/MS DOS
SYSTEM 2.1HIGHER 2.1/HIGHER 2.1 or HIGHER 2.1 ot HIGHER
MOS, VAX/VMS MOS, VAXVMS
cru 8036,8088 8086, 8088 8086, 8088 8086, 8088
80286, 80386 80286, 80386 80286, 80386 80286, 80386
DISK STORAGE 360/720K8 360/720KB 360/720K8 360/720K8
NETWORKING NO NO YES YES
FIELDS PER RECORD 99 199 299 499
NUMBER OF RECOROS UNLIMITED UNLIMITED UNLIMITEO UNLIMITED
NUMBER OF FILES UNLIMITED UNLIMITED UNLIMITED UNLIMITED
NUMBER OF DIR SORTS 9 199 29 499
RECORD SIZE 4096 BYTES 8192 BYTES 16384 BYTES 22768 BYTES
LINKAGE YES YES YES YES
SPJ DISTRIBUTING COMPANY
15455 N. Greenway-Hayden Loop Rd.
PO. Box 13150
Scottsdale, AZ 85267
Name
Address
City State _Zp _ —
Telephone _
Check J Money Order Visa MasterCard Amex
Cand No. _Exp. Date,

INVESTMENT OPPORTUNITIES — MASTERMIND is your blueprint to persanal satisfaction and financial
reward. Become an integral part of the MASTERMIND success story and achieve financial independence To
find out more about your proft opportunities as a Dealer or Distnbutor write or call:
Mastermind Software Company
15455 N. Greenway-Hayden Lwop Rd. = P.0. Box 5823 » Scottsdale, AZ 85261 = (602) 443-3190

CALL NOW 1-800-328-4566
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Make presentations more animated with Impel.

Moving Pictures
on the IBM PC

ith Impel, you can

make your business pre-
sentations, product demon-
strations, and other applica-
tions move on the IBM PC
using intuitive pick-and-place
graphics positioning, Eas-
tridge reports. You can use
PCX, LBM, CUT, and Impel
images, and with a mouse
move the graphic; Impel re-
members the sequence of posi-
tions, and after you’ve re-
corded several frames, you can
play them back.

You can step a film for-
ward or backward for editing
and insert or delete frames.
Sections of film can be reposi-
tioned, moved, merged, or
deleted.

The program provides its
own drawing facilities and text
fonts. All objects are stored
in a single library file, includ-
ing the film itself. Impel can
handle film editing and splic-
ing, simultaneous moving of
different pictures, and wipe/
dissolve special effects. A
film compiler can increase the
speed of your finished films.

Impel works on the IBM
PC with 640K bytes of RAM,
DOS 2.0 or higher (Eastridge
recommends 3.0 or higher),
CGA, EGA, VGA, or MCGA
graphics cards, and a Micro-

soft or IBM PS/2 mouse.
Price: $295.

Contact: Eastridge Technol-
ogy, 37 Murray St., New
York, NY 10007, (212)
267-7980.

Inquiry 1145,

Real-time Operating
Systems for the Mac
and 80386 PCs

Two companigs recently in-
troduced real-time operating
systems based on OS-9.

M icroware’s 08-9000, a
real-time operating sys-
tem for Intel and Motorola
chips, is upwardly compatible
with OS-9, a real-time, mod-
ular, multitasking operating
system for Motorola’s 680x0
family. Initially, OS-9000 will
support Intel’s 80386, and
early this year, Motorola’s
88000 RISC and Intel’s
80486 processors. Later this
year, the company plans to
support ISDN and a variety of
VMEbus multiprocessor
architectures.

Microware says that OS-
9000, with its scalable, modu-
lar architecture, can be used
for developing everything from
stand-alone, *“ROMable”
kernels to a complete multiuser
developing system. OS-9000
supports RAVE, Microware’s

continued



More Powerful Than Ever
.. iUp To 5 KVA

250 To 1600 Watt Output
Synchronized Sinewave with 1 msec
Switching Time

Full One Year Warranty

1000 To 5000 VA Sinewave Output
True On-Line — Total Isolation
Static Bypass Switch Standard

Auto Shutdown of Local Area
Networks for Unattended Operation
Compatible with SCO XENIX 2.2.3
and above
Novell ELS 2.12 and above
Advanced Netware 2.11 & above
SFT Netware 2.11 and above

MINVUTE:"MAN

UNINTERRUPTIBLE POWER SUPPLIES

STANDBY UPS MODELS

250 WATT $ 379.00 $ 429.00
$ 549.00
500 WATT $ 699.00 $ 799.00 L%SPTRE‘O)\‘;EB
$ 899.00 $1049.00 OSTen /\,.Cb

900 WATT $1249.00

1200 WATT $1499.00 $1749.00 PARA SYSTEMS. INC.
1600 WATT $1999.00 $2299.00 ) ’
1455 LeMay Drive V Telephone:

TRUE ON-LINE UPS MODELS carroliton, TX 75007 (214) 446-7363

Pawer Output
1000 WATT $2249.00 Available 1 '800'2 3 8'7 2 7 2
3000 WATT $5495.00 Available
5000 WATT $8950.00 Available FAX: (214) 446-901 1 TELEX: 140275OMEGA

Circle 242 on-Recder Service Card
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FROM YOUR PC

SPLUS, an

iptegrated

system,

includes

monijor, data-

- log and control
09:50:44 software which
nate | features
09/07/89 “Pragrammin
v By Scleclion?‘
7. z You can create
applications

easily, with

no prior

programming

experience.

The all new SOLUS™
Personal Control Computer™
lets you monitor and datalog
just about any condition in
the real world. Then, based
on these monitored condi-
tions, SOLUS lets you
control a wide variety of
electrical devices.

SOLUS makes it possible
for any PC user to create
powerful monitor and con-
trol applications. Quickly.
Easily. Inexpensively. And
with no prior programming
experience.

SOLUS comes with a 30-day
satisfaction guarantee.

Call toll free now:

800-247-5712

Discover SOLUS today.
And control the world
around you!

80 BYTE ¢« JANUARY 1990

Inputs.

Tomoﬂaluu \

36 digital/analog inputfoutput
channels are compatible with
standard sensors and output
devices. SOLUS can be located
on site, or remotely via modem

Solus Systems, Inc.

4000 Kruse Way Place, 2285
Lake Oswego, OR 97035 U.S.A
Phone: 503 -635-3966

Fax: 503-635-3004

© 1989 Solus Systems, Inc. SOLUS™ and
Personal Control Computer™ are irademarks of
Solus Systems, Inc.

Circle 288 on Reader Service Card

WHAT'S NEW

real-time audio/video
environment.

0§-9000 directly supports
resident processors, allowing
you to edit, compile, and de-
bug your code directly on the
targeted hardware. It also
supports Unix and DOS cross-
development, letting you de-
velop on a host, cross-compile,
and download the code to the
target platform. Microware
also plans to offer LAN and
backplane-based communica-
tion options.

Industrial OS-9000 will
include the real-time kernel
with interprocess communi-
cation and console 1/0 manag-
ers. The professional version
will include the industrial ver-
sion with 70 utility com-
mands, C compiler, and disk
and tape support.

Price: $995.

Contact: Microware Systems
Corp., 1900 Northwest 114th
St., Des Moines, 1A 50322,
(515) 224-1929.

Inquiry 1146.

Itrascience’s OS-9 for

the Mac is a full imple-
mentation of Microware’s
08-9 version 2.3. With Ultra-
science’s OS-9, you can put a
multitasking, multiuser operat-
ing system on your Macin-
tosh by connecting dumb ter-
minals to the Mac via modem
and printer ports, without
modifying your machine.
The Ultrascience OS-9 lets you
run standard Mac software
and OS-9 applications.

If you’re thinking of buy-
ing a LAN, you might want to
consider OS-9 as an alterna-
tive, provided every user
doesn’t require a graphics
monitor. In its first implemen-
tation, OS-9 appears as a
folder that you click to do real-
time multitasking.

You can’t yet hot-key to
the Mac while OS-9 runs in the
background, although the
company says that a version
scheduled to ship this year
will permit that.

0S-9 on the Mac supports
C, BASIC, Forth, FORTRAN,

SOFTWARE ¢ OTHER

Modula-2, MUMPS, and
Pascal, in addition to all the
Mac ToolBox calls and
AppleTalk, providing full
compatibility with third-par-
ty Mac devices as well as color
and black-and-white Quick-
Draw commands.

08-9 for the Mac requires
just 150K bytes of memory.
Price: Mac Plus or SE ver-
sion, $780; Mac 11, $900; Mac
1Ix or SE/30, $960.

Contact: Ultrascience, a di-
vision of Gibb Laboratories,
Inc., 1824 Wilmette Ave.,
Wilmette, IL 60091, (312)
256-0080.

Inquiry 1147.

DA for the Mac
Hyphenates
in 15 Languages

f you’re putting together a

document or newsletter on
the Mac in a language other
than English, you know what a
pain hyphenation is. For ex-
ample, Germanic languages
often join several words to-
gether, at which point a word
processor gives up, requiring
you to manually insert car-
riage returns and hyphens.

A desk accessory called
Dashes DA makes hyphenation
in most European languages
reliable for the first time by
using a compounding algo-
rithm for most Germanic lan-
guages. The DA eliminates
the need for expensive custom-
ized word processors or desk-
top publishing programs and is
99 percent accurate in each
supported language, according
to the developer. It works
with any word processor with
discretionary hyphenation
capabilities.

Dashes DA works on the
Mac Plus or higher.

Price: $95 each language.
Contact: Circle Noetic Ser-
vices, 5 Pine Knoll Dr., Mont
Vernon, NH 03057, (603)
672-6151.

Inquiry 1149.
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WHAT’'S NEW

Commodore’s
President Speaks to
BCS Amiga Group

ot off the heels of
launching a $15 million

national advertising cam-
paign that positions the Amiga
as the computer for the cre-
ative mind, Commodore presi-
dent Harold Copperman out-
lined his plans to move
Commodore into the same
league as Apple and IBM.

Speaking to the Boston
Computer Society's Amiga
group on a cold and wet Oc-
tober night, Copperman pro-
posed a five-point plan for
bringing back the bloom to the
Commodore name.

Copperman, 42, and most
recently vice president and
general manager of Apple’s

METRO
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eastern operations, played four
different TV spots centered
around Stevie, who uses his
Amiga for music, statistics,
science, and video/multi-
media. He also released de-
tails of a print campaign that
will run in Time, Newsweek,
and Life.

Copperman said much
work needs to be done before
the Amiga breaks out of its
multimedia niche and into the
mainstream of computerdom.
Copperman'’s five-point plan
(not necessarily in order of
importance, he said) is as fol-
lows: enhance Commodore’s
image, strengthen distribution,
focus on the Amiga, go after
new markets, and focus on
customer satisfaction.

Copperman acknowledged
there’s still much work ahead,
especially in the area of sup-
porting software developers,

Y ORK
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improving the Amiga’s
video, and software quality.
“We've got some really good
code, but we have to make it
safer,” he said. He also said,
“There are lots of frustrations
to fix. Just loading onto a
hard disk. . .is not a trivial
task.” Commodore is cur-
rently establishing a develop-
er’s advisory board and may
release developer’s tools to
help developers comply to the
Amiga standard.

Copperman will use the
Amiga as a wedge to open the
door of business and govern-
ment by focusing on the
Amiga’s strengths: interac-
tive training and desktop
video. Copperman acknowl-
edged that IBM and Apple are
even now competing with
Commodore in the graphics
arena, of which the Amiga
was once king of the hill. Cop-

ENGLAND

perman said Commodore
will add more color to, en-
hance the speed of, and in-
crease the resolution of the
Amiga.

Copperman also said
Commodore has a great oppor-
tunity in the education mar-
ket as Apple tries to push its
users onto the Macintosh
platform. This will cause
teachers to lift their heads
and examine what else is out
there. He said many will be
dissatisfied with black-and-
white performance and hav-
ing to pay a five-figure price
for color.

Contact: The Boston Com-

puter Society, Inc., One Cen-

ter Plaza, Boston, MA

02108, (617) 367-8080. If you

have a Touch-Tone phone,

call (617) 227-4636 and press

210 for Amiga information.
continued
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We can add cellular phone communications to your laptop
NEW ENGLAND’S AUTHORITY ON LAPTOPS AND PORTABLE COMPUTING

OVER 20 LAPTOPS ON DISPLAY
OVER 300 LAPTOPS IN STOCK

FREE LOANERS DURING SERVICE*

Mitsubishi w/Modem & Case:
SPECIAL PRICE

TOSHIBA —x5200. 71600, T-5100,
T-3200, T-3100e, 71200 & 1000

NEC—ULTRALITE, CASE
DICONIX PRINTER, & CABLE $1995

ZENITH—-NEW MINISPORT:

20 IN STOCK

Laptop Rentals ® GSA Schedule Pricing ¢ Lease ® 30-day exchange policy

Zenith Preferred Service Center

* If CPU is purchased from us

Toshiba Service Center

NEC Premier Service Center

LAPTOPS, etc. 164 HAMPSHIRE STREET, CAMBRIDGE, MA 02139 (617) 527-8677

In MA dial 1-800-966-METRO for service

Other Store Locations:

80NE-2 B YTE * JANUARY 1990
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Falls Church, VA

Washington, D.C.

e Baltimore, MD
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Computer Excess

Guaranteed Lowest Prices or We Refund the Difference!

3 Store Hours: Mon-Fri. 9am to 5 pm
Iﬁadlng Edge t Sat. 11 am to 5 pm P
D 05135 (;gég;).nb\//iz r:iStgt:S-Z $ 599 For orders & info call toll free

*640K #8086 360 Drive 1-800-441-5524
D/ 86 *VGA Card & Monitor $975 Same day shipping
D2 S0k Dosas  $925
D3 G5e wesss %1475
Atari ST ;‘o“'“mj“‘“jcmmm‘““m?

512K 720 Drive
520 Mouse ssofwae 3525  Computer Excess  100% IBM Compatibles
XT/10MH; 286/12MHz 386SX/20MHz  386/25MH-

We can reconfigure any of our computer
systems to fit your needs. All systems
suport MDA, CGA, VGA. We carry
modems, cards, monitors, boards just
call us.

*Non Defective Returns subject to restocking fee. *No
close-out merchandise or manufacturers clearance.

1 4 *IMeg *720 Drive $
040  Mouse +software 695 3088 * 80286 « 803865X * 80386

M —_T ¢ 1 Drive ® 1.2 Drive ® 1.2 Drive ® 1.2 Drive

ecMeg © ve ¢ * 101 Keyboard e 640K * 512K ¢ 512K
Mega 2 Mouse ssoftware $1150 * 640K * 1&1 H/DC & 101 Keyboard ¢ 101 Keyboard

AMeg 9720 Dri * Monitor/ Floppy * 1&1 Floppy * 1&1 Floppy
Mega 4 Mode osoftare. 31695 Moncard e EGA Card H/D Controller H/D Controller

- *® 2 year ® 2 year * 2 year ® 2 year
Porfilio $369 Sydney Call warranty warranty warranty warranty
Amiga AST—————— $595 $775 $900 $1100
500 $549 Bravo 5 $900 A d 2 YEAR
2000 $1449 140X $1995 1
e s merican Made Computers warranty
2500 $3269 Bravo45  $1450 Headstart Vendex III $2299
1084 Monitor $289  Call on models not shown
Printers

Panasonic  Star Brother NEC Citizen Epson Okidata
1180  $165 10002 9Pin  $175 1724 24Pin $580 2200 $320 120D $145 LX810 $180 20 $140
1191 $215 1000C 6/64 $199 HR20 LQ $341 5200 $490  Tribute 124 $330 FX850 $510 180 $220
1124  $299  Rainbow Color $210 1709 24Pin $385 5300 $650  MSPS50 $259  FX1050 $430 183 $249
3131  $299 NX2400 24Pin  $285 HR40 LQ  $629 960XL $1040 DPremeire 35 $510 LQS510  $329 320 $330
1592 $400  Laser $1399  Laser $1875 LQW50 $720 321 $460
Laser $1499 Free Cable with all Printers Laser  $1293

CALL ON IBM/ATARI/C64/ AMIGA SOFTWARE 30% OFF LIST!!

Monitors Hard Drives Mother Boards ——————— Keyboards = Power Supply
Magnavox EGA/VGA $319/$450  Seagate XT 286 3865X 386 84 $40 135 $40
NEC IIA/3D $499/$600 20Meg $215 10MHz 12MHz 20MHz 20MHz 101 $60 165 $55
Mitsubishi $370/$425 30Meg $230 $80 $250 $475 $650 101 Click $65 200 $70
GoldStar $360/$390 40Meg $250 225 $90
80Meg $450  Floppy Drives— Cases—————— DRAMS/SIMM

Modems it el Call 35T §75 Full Size AT $0 gy %‘E’I S $2.25
1200 $49 1.2 $85 XT Style $36 120 $2.45
2400 $89 Mice —— 9 14 $99  XT w/Reset $50 100 $2.99
5 41256 150 $4.00

US Robotics ———  ogitech gg‘fial gg Cables———— Monitor Cards — 120 $4.25
1200/1200E $279 X 6ft Par $8 Mono w/Parr $39 100 $4.99
2400B/2400 $109 Microsoft Bus  $109 o5 b, $14 Color w/Parr  $55 SIMMS 41256/12 $54
9600 HST $645 Serial  $135 254 M&M 6ft  $9  ATI Wonder  $210 41256/80 $65
Hayes 1200/1200B $279/$270  Generic Bus $35 25 M&Of 6ft $9 VGA 16+ $239 42100100  $150
2400/2400B $416/$379 Serial $35 9PW to M/F $9  Paradise VGA 16 $221 42100/80 $160

IF YOU DON'T SEE IT CALL - 1000’s OF ITEMS NOT LISTED
« Full Servcelouppont + All symeme Teed s wewnt Computer Excess
Beat Any Price Advertised ® 12 Years Of Experience Tel: 1-312794-8777 Fax: 1-312794-9581

)
* PO’s welcome 4549 N. Milwaukee, Chicago IL 60630
Circle 498 on Reader Service Card (DEALERS: 499) JANUARY 1990 * BY TE  80NE-3
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CEO Canion Hints
at Compagq’s Plans

ompagq president and

CEO Rod Canion, in an-
nouncing his company’s
plans for a family of Extended
Industry Standard Architec-
ture-bus products, asserted
that EISA will be primarily a
high-end platform for micro-
processor-based servers and
workstations. Bearing in mind
Compaq’s Midas touch in
every product category it has
so far attacked, the picture
Canion painted of the future
may cause a few sleepless
nights at DEC, Sun, and IBM.

Speaking to the New York

PC users group, Canion dem-
onstrated the company’s LTE
notebook computers and high-
lighted Compaq’s moves into

ETRO
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the high-performance desktop
and the “no-compromise”
laptop sectors of the market.
Canion couldn’t resist taking
a few swipes at IBM and the
Micro Channel Architecture
(MCA). He pointed out that
Compagq had already en-
hanced the AT bus and main-
tained backward compatibil-
ity with the introduction of the
Flex architecture and memory.

“In the last two years,
MCA has competed not with
EISA but with an improved
AT bus,” he said. “Even so,
we do well in comparisons.”
The real competition will be
with “Micro Channel II or
whatever is next,” he said, be-
cause “what we introduce
will go beyond what exists in
any MCA system now.”

The opening of the EISA
era is a major turning point for
Compagq. Canion said that

Y ORK
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both IBM and Compaq had
foreseen “minicomputer-
class applications” for PCs in
the future, and both recog-
nized the need for a faster bus
to support greater I/0 band-
width. With EISA, he said,
“Compagq is moving out of
the traditional PC arena.” That
will include not just new
hardware but also software
programs, distribution, and
support that is more typical of
minicomputers, he said.
Canion was candid in say-
ing that he doesn’t see a role
for low-end EISA systems in
the near future. (After all, the
Intel EISA chip set now sup-
ports only 80386 and 80486
CPUs.) And he doesn’t be-
lieve low-end applications need
EISA. (An interesting obser-
vation, in light of IBM’s con-
troversial MCA-bus 80286-
based Model 50.)

ENGLAND

“Even complex applica-
tions are OK in the Flex archi-
tecture, and the 80286 and
80386 don’t really stretch the
I/0 bus,” he said. “But when
you get into SQL and client/
server computing, you need
more bus bandwidth. That’s
where you’ll see EISA from
Compagq and others.”

Asked whether the avail-
ability of bﬁs-mastering boards
would determine the com-
mercial success of EISA, Can-
ion responded that Compagq’s
initial product offering would
include some such boards
but, “it’s not a numbers
game.” The bus wars are not
a battle to the finish, he said,
because both 32-bit architec-
tures will gain adherents.
Contact: New York Personal
Computer Corp., 40 Wall St.,
Suite 2124, New York, NY
10005, (212) 533-6972.

C____ _ _— — _ ___ —— ___ ___ |
A Message About Buying Futures.

In today’s hi-tech marketplace, with moment to moment progress, it is easy to be misled when
purchasing a computer system.

It is just plain risky to
buy predictions of what
hardware will look like,
perform like, or fit into when
it could all change in a split
second. It’s like buying a car
now that won’t be ready to
drive for a year!

A simple rule of thumb can
be applied here to safeguard
against spending money you
don’t have to spend for things
that it will never do... If it can’t
work for you 100% TODAY
don’t buy it.

When PC manufacturers
try to rush you into buying an
upgradeable system so it
“will run 486, 586, 007, or
7-Eleven...”, you should send
them to your stockbroker... they
deal with futures!

So be careful out there.
Ask questions, shop around,
make purchases cautiously.

Call us. We’d be happy
to assess your needs.

by

Investigate possibilities ... don’t buy them.

¥
Eli Hertz | President

H=0z

Computer Corporation

The Power of Choice
212-684-4141
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Can Your Data Modem Do This?

Ours Can...

Data+Fax... At Data Modem Prices
The ProModem® Data/Fax Series from Prometheus®
adds Group III fax capabilities to a 2400 BPS data
modem fora low cost solution to ycur data and fax needs.
Thanks to Sendfax™ technology, you can now get Group
III originate-only fax capability for the price you’d
expect to pay for a data modem alone. The Data/Fax
modems allow you to send faxes or data anywhere in the
world.

The ProModem Data/Fax modems provide you the
convenience and flexibility of your own personal data
and fax modem whether you're at the office, home oron
the road. Every computer can now afford to be a personal
information center. These modems allow you to easily
send documents by E-Mail or fax and also retrieve
business information through on-line services, all for a
suggested retail price of $299.

Includes MACKNOWLEDGE

MACKNOWLEDGE™ is the first communications software
package that makes using modems easy!
MAcKNOWLEDGE automatically configures your modem,
allows you to send, receive and reply to electronic mail
and access current business and financial information at

Sendfax is a trademark of Sierra Semiconductor Corp.
All other trademarks are acknowledged

the click of an icon. You’'ll be using your modem in
minutes with MAcCKNOWLEDGE.

Effortless Faxes With BackFAX

Sending a fax with a Data/Fax modem is as easy as
printing. Simply select the fax icon from the Chooser and
print as you normally would from any Mac application.
BackFAX™ will send it in theé background, while you go
back to work, with or without MultiFinder™! BackFAX
supports automatic scheduled calling, customized cover
sheets, and distribution lists.

The ProModem Data/Fax external works with any
Macintosh®, or if you have a Mac Portable try our new
internal TravelModem™. The ProModem Data/Fax Series
is another reason why Prometheus is the leader in
communication products.

Communication products from a communications company

7225 SW Bonita Road ¢ Tigard, OR 97223
(800) 477-3473 « (503) 624-0571 « (503) 624-0843 (Fax)

Proudly Distributed By Ingram Micro D and MacAmerica

MS-DOS Versions Available Starting At $199

Circle 530 on Reader Service Card (DEALERS: 531)
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SUPER BOWL 34.5 Mhz $899

Super Bowl Bare Bone
¢ Vertical Case, Speed Display, Turbo Reset Buttons, 4 LED, Light, Fan, 5 Open-

ing, 1 Full High Hidden, 1 Half High Hidden, Security Lock Diskette Holder,
8" x27"x17"

* Intel 386-20 CPU Motherboard Landmark = 34.5Mhz (2Mb) 8 Mb Expand on

Board AMI BIOS, 80287, 80387 Socket Chips Tech. Chipset

FCCClass A ........... $899

Best Quality Best Service
We use Name Brand 18 Months Labor & Parts
Parts, Fancy Case, Warranty. We issue UPS
Heavy Duty “Call Tag” to Pick Up
Components Only. Computer for Repair.
e We accept Master & Visa, 3%
surcharge. We build computers for Consultants, VARS, Resellers,
e COD Order based on Cashiers Dealers, Corporate Buyers, Universities, APO, FPO.
Check, Money Order. All Fancy Case, Top Quality Motherboard, Reliable
e 10% Restocking fee within 30 days add-on cards, Teac Floppy Drive, Keyboard Network-
from invoice date. ing Supply, ARcent Card, Ethernet Card, Diskless
o All returns are subject to our Workstation, Large Quantity in Stoek!
approval.

Mascot Computer Corp.

Wholesale: Tel: (718) 321-1944  Fax: (718) 321-0136
42-20 College Point Blvd., Flushing, NY 11355 (5 minutes from Shea Stadium)
Retail: Tel: (212) 766-0955  Fax: (212) 385-4010  Open: Mon.-Sat. 10-6:00

80NE-6
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OPTI-NET"

The software solution
for network access
to CD-ROM

databases.

e NETBIOS ¢ Novell IPX/SPX ¢ Sun NFS

Now you can provide full network user Improve system performance/simplify
access to CD-ROM databases, without the operation. Access to databases spanning
cost and installation complexity of hardware/ multiple drives is fully automatic. Once
software packages. accessed, OPTI-NET® appears transparent

OPTI-NET® is the unique software solu- to the user. Caching is supported through
tion for NETBIOS, the server to provide
Novell’s IPX/SPX, and faster system response.

Sun’s NFS LAN sys-
tems. It is supplied as a
complete package that
can be loaded on any
workstation. Your
CD-ROM network will
be up and running in
just minutes!
OPTI-NET® will
slash the cost per user.
Up to 100 users may
simultaneously access
any database. This
eliminates the need for

Rely on the leader in
CD-ROM Technology.
Online offers a com-
plete line of single and
multi-drive desktop
units for CD-ROM,
WORM, erasable and
magnetic media, con-
troller cards and soft-
ware drivers for most
operating systems, as
well as complete
CD-ROM pre-master-
ing services.

Multiple user access to CD-ROM databases

redundant hardware Call now for more
and software. And information. Just dial
provides central control over user access. (800) 922-9204. In Maryland call (301)

428-3700. OEM, VAR, and distributor
inquiries are invited.

mE Sharing Information Through Technology ™

Products Corporation A subsidiary of Online Computer Systems, Inc.
20251 Century Boulevard | Germantown, MD 20874 | FAX (301) 428-2903

OPTI-NET is a registered trademark of Online Computer Systems, Inc. NETBIOS is a registered trademark of International Business Machines
Corporation. Novell and IPX/SPX are registered trademarks of Novell, Inc. NFS is a registered trademark of Sun Microsystems, Inc.
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The package you’re
looking for,with
unbeatable

service coverage!

EPS 80286 - 12 MH:

Intel 80286 12 MHz Microprocessor
Hardware and Software Switchable Between
6 MHz and 12 MHz

MS DOS and OS/2 Compatible
1 Meg 0-Wait State RAM
80287 Math Co-Processor Socket

Phoenix ROM BIOS Plus V-3.10 with Built-In
Set Up

2-Serial/1-Parallel/Game Port
Eight Expansion Slots (6-16 Bit and 2-8 Bit)
200 Watt Power Supply

Real Time Clock/Calendar, with CMOS RAM
Buffer and Battery Back Up

Both Teac 1.2 MB and 1.44 MB Floppy Disk
Drives

High Performance Toshiba 60 Meg Hard Drive
(25 MS)

1 to [ Interleave 2 Hard/2 Floppy Controller
(800 KB/Sec Transfer Rate)

High-Res Amber Displays with Tilt/Swivel
Base

Hercules Graphics Controller Card

101 Enhanced Keyboard (3-Year Warranty)
MS DOS 4.0 With GW Basic

FCC Class B Approved

Norton S.I. Test 15.2

Full I Year Warranty
(30 Day Money-Back Guarantee)

$1,595.00

VGA add 3595.00

Intel 80286 20 MHz Microprocessor Hard-
ware and Software Switchable Between 8
MHz and 20 MHz

MS DOS and 0S/2 Compauble
§0287 Math Co-Processor Socket
2 Meg 0-Wait State RAM

Phoenix ROM BIOS Plus V-3.10 with Built-In
Set Up

2-Serial/1-Parallel/Game Port
Eight Expansion Slots t6-16 Bit and 2-8 Bit)
200 Watt Power Supply

Real Time Clock/Calendar, with CMOS RAM
Buffer and Battery Back Up

Both Teac 1.2 MB and 1.44 MB Floppy Disk
Drives

High Performance Toshiba 40 Meg Hard Drive
(25 MS)

lito 1 Interieave 2 Hard/2 Floppy Controller
(800 KB/Sec Transfer Rate)

Seiko 14" Monitor Model 1440 SYGA
1024 X 768 Res. Dot Pitch .25

16 Bit VGA Card with 512K 1024 X 768

101 Eahanced Click Keyboard (3-Year Warranty)
MS DOS 4.01 With GW Basic

1 Year On-Site Service Contract

FCC Class B Approved

Norton S.I. Test 28.2

Full I Year Warranty
(30 Day Money-Back Guarantee)

$2,495.00

Intel 80386 SX Microprocessor Hardware and
Software Switchable Between 8 MHz and
16 MHz

MS DOS and 0S/2 Compatible

1 Meg 0-Wait State RAM

80387/SX Math Co-Processoe Socket

AMI 386SX—BIOS with Extended Set
Up Program

2-Serial/ |-Parallel/ Game Port

Eight Expansion Slots (6-16 Bit and 2-8 Bit)
200 Watt Power Supply

Real Time Clock/Calendar. with Battery
Back Up

Both Teac 1.2 MB and 1.44 MR Floppy Disk
Drives

High Performance Toshiba 60 Meg Hard Drive
(25 MS)

I to I Interleave 2 Hard/2 Floppy Controller
(800 KB/Sec Transfer Rate)

Seiko 14" Monitor Model 1440 SVGA
1024 X 768 Res. Dot Pitch .25

16 Bit YGA Card with 512K 1024 X 768

101 Enhanced Click Keyboard {3-Year Warranty)
MS DOS 4.01 With GW Basic

1 Year On-Site Service Contract

FCC Class B Approved

Norion S.I. Test (8.0

Full I Year Warranty
(30 Day Money-Back Guarantee)

$2,395.00

Order Toll Free 1-800-44 7492

**The Brands or product names mentioned are trademarks or registered trademarks of their respective holders.
Prices are subject to change due 10 DRAM market.



Prices, ThatSEPS.

ardw ' So cha Between
8 MHz, 16 MHz and 20 MHz

- MS DOS, MS-08/2, SCO XENIX and
PC-MOS Compatible

- 1 Meg 0-Wait State RAM Standard On Board
Memory Up to § MB, 1 MB/2 MB when
using 256K DRAM, 4 MB/8 MB when using
1 M Bit DRAM, Expandable to 16 MB

Socket Support for 80287, 80387 and Weitek
Co-Processors

AMI 386 BIOS with In ROM Set
Up Routine

2-Senial/1-Parallel/Game Port

One 32 Bit Slot (5-16 Bit Slots and 2-8 Bit
Slots)

220 Watt Power Supply

Both Teac 1.2 MB and 1.44 MB Floppy Disk
Drives

High Performance Toshiba 60 Meg Hard Drive
25 MS)

1 to 1 Interleave 2 Hard/2 Floppy Controller
(800 KB/Sec Trarsfer Rate)

Seiko 14” Monitor Model 1440 SYGA
1024 X 768 Res. Dot Pitch .25

16 Bit YGA Card with 512K 1024 X 768

101 Enhanced Click Keyboard (3-Year Warranty)
MS DOS 4.a1 With GW Basic

1 Year On-Site Service Contract

FCC Class B Approved

Norion S.1. Test 22.7

Full 1 Year Warranty
(30 Day Money-Back Guarantee)

$2,795.00

4 MB add $295.00

Terms and Conditions

® Full 30-Day Money Back Guarantee—No Restocking Fee

' s

': A it .0

' EPS 80386 - 25 MHz

Hardware and Software Switchable Between
8 MHz, 20 MHz and 25 MHz

MS DOS, MS-05/2, SCO XENIX and
PC-MOS Compatible

4 Meg 0-Wait State RAM Standard On Board
Memory Up to § MB, | MB/2 MB when
using 256K DRAM, 4 MB/8 MB when using
1 M Bit DRAM, Expandable to 16 MB

Socker Supyort for 80287, 30387 and Weick
Co-Pracessors

AMI 386 BIOS with In ROM Set
Up Routine

2-Serial/ |-Parallei/Game Port

One 32 Bit Slot (5-16 Bit Slots and 2-8 Bit
Slois)

220 Watt Power Supply. Vertical Case

Both Teac 1.2 MB and 1.44 MB Floppy Disk
Drives

High Performante Toshiba 105 Meg Hard Drive
(25 MS)

1 to 1 Interieave 2 Hard/2 Floppy Controller
(800 KB/Sec Transfer Rate)

Seiko 14" Monitor Model 1440 SVGA
1024 X 768 Res. Dat Pitch .25

16 Bit YGA Card with 512K 1024 X 768

101 Enhanced Click Keybourd (3- Year Warranty)
MSDOS 401 With GW Basic

1 Year On-Site Service Cantract

FCC Class B Approved

Norton S.1. Test 28.1

Full 1 Year Warranty
(30 Day Money-Back Guarantee)

$3,495.00

Call for Cache

EPS 80386 - 33 MHz

Oh, and while: we're at it. better servicz too. You see. EPS
Technologies knows that giving tep-quality parts at a great price isn't
good enough. In today’s market. vou have to truly build a better
mousetrap . . . one that combines the best parts at realistic prices and has
a full service program — a ful{ service program.

When you: purchase an EPS system. our s2rvice company. Memorex-
Telex ean service your office”s. system with the same efficiency as the one
in'your home. That’sright. your home. Somre companies think that it 's
sufficient 0 leave the responsibility of service with you. Not EPS. We
provide on-site service for cur customers. If the rare possibility that you
need service arises. don't pack it up . . .

EPS Technologies. Better parts

we'll be there.

Soare S Between
8, 10, 12, 16, 20, 25, and 33 MHz

MS DOS, MS-05/2, SCO XENIX
and PC- MOS Compatible

32 KB of High Speed (15 NS) Static RAM
Cache

4 MB of 32 Bit DRAM On Board using 1 M Bit
DRAM, Expandabie to 16 MB

32 Bit Memory Expansion Slot for up to 16 MB
of Fast Memory

One 32 Bit Slot ¢5-16 Bit Slots and 3-8 Bit Slots)
Shadow RAM for ROM and Video BIOS

Socket for 33 MHz Intel 80387 and Weitek
WTL 3167 Floating Point Accelerator

AMI BIOS

2-Serial/ 1-Parallel/Game Port

220 Watt Power Supply, Vertical Case

Both Teac 1.2 MB and 1.44 MB Floppy Disk
Drives

High Performance Micropolis ESD1 150 Meg
Hard Drive (16 MS)

Micropolis 1 to 1 Interleave 2 Hard/2 Floppy
Controller

Seiko 14” Monitor Model 1440 SYGA 1024 X
768 Res. Dot Pitch .25

16 Bit VGA Card with 512K 1024 X 768
101 Enhanced Click Keyboard (3-Year Warranty)
MS DOS 4.01 With GW Basic
1 Year On-Site Service Contract
FCC Class B Approved
Norton S.1. Test 42
Full 1 Year Warranty
(30 Day Money-Back Guarantee)

$4,995.00
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PO. Box 278
Jetterson. SD 3703
603-966-3356
800-1447-0921

FAX: 605-966-3482

® Mastercard & Visa(no surcharge), American Express(add 3%)
e Allow 2 Weeks for Personal and Business Checks to Clear
e 24-Hour Inquiry

Circle 508 on Reader Service Card (DEALERS: 509)
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[ COMPUTERS I

[ LAPTOP/PORTABLES I | SOFTWARE I

AST PAGEMAKER ._................._...
PREMIUM 285, MOCEL 70 TOSHIBA NEC CLIPPER ...
368 - MOCEL 300C. . 1000/1200F .. ....3689/31395 PROSPEED 20/40.......32749/33299 0 BASE Iv..
386/33 - MODEL S. .. 1200/1600... ...31859/33269 ULTRALITE 1/2 M8 ... $1995/32359 FOXBASE ...
BRAVO, MDDEL S . 3100€/3200.. .- $2699/33395 Lnsras‘ e
5200-40/100.......... .. 4899/35229 ZENITH MS WORO.
EVEREX (AGI) i SUPERSPORT 286 .$2650/52099 MSJEXCELS
AGI 1700A, 10MHZ MiTsusisgt T e SYMPHONY

AGI 1800C, 12MHZ
AG) 3000D, 20MHZ

! COMPATIBLES

MOOEL 210/220........ $2029/$2425 COMPAQ................... CALL WORD PERFECT

OTHERS . ey .z - oo CaLL

>
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x
&
®
g
o
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=
=

| PRINTERS ]

© 0 © 6 0 0 0 0 0 O
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25 MHZ, 80386, TMB 3 MONITORS
COMPATIBLES ARE 0 WAIT. EPSON
EXPANUABLE TO 8MB, LX810 $195 NEC SAMSUNG
1 230W POWER SUPPLY FX850 ...$365 OKIDATA  pyigo . T4 AMBER. ..o $119
: FX105 3499 - P9I .. U EGAL. . . ....3359
i DRIVES Los10 ..3349 - PII2A.... 4OVBA . 3389
lé 10850 IS L IS . NEe
101050 ...$769 4450 LASER..........
SEAGATE W yaasse. T $999  CALL  HP LASER SERIES II... MULTISYNC 30 .. 3708
ST 225, i 3199 MULTISYNCPLUS................. 3949
ST 251-1.
ST4096...................8579 o . o o e | OTHERS ... LCALL
FLOPPYS NUMEROUS OTHER PRODUCTS ... CALL FOR PRICES OTHERS

Iiﬁ—z-g = om SR == et Yt fpd— Tt fpa=——al— St kol — i P
/o 77 *BEST PRICES *SATISFACTION GUARANTEED *BIGGER SELECTION
= 1z *TOLL FREE SERVICE *NO CREOIT CARO SURCHARGE  «ggRyICE LINES OPEN 24 HOURS
*REPEAT CUSTOMER OISCOUNTS *NO GIMMICKS-NO HASSLES _ L
T

DISCOUNTS AVAILABLE EVERYOAY - CALL FOR MOST CURRENT PRICES
=

HOURS (EST)
MON - FRI 8:30am - 6:30pm

b 4
—=—==“ I RAEIAANA— SATURDAY 9:00am -2:00pm
SERVICE ANYTIME

= IVIIVINIJ—
1310-E PINE LOG ROAD  AIKEN, S.C. 29801  1-800-284-4919 FAX 1-803-642-6521

POLICY: Asd 2% Froeght - S.C. Residemis Adé 5% Sales Tax - Pncee Subject te Change and Avaiabilty - We Caanet Guarsntes Compatibility

FR%‘EL::.AEI'DAT.OG 1 '800'284'491 g

ne day of computer down-time can
cost more than the cure.

If your computer goes down just one day a year,
we will save you money. Independent tests have
shown that approximately 80% of computer failures
and down-time are directly attributable to power
line fluctuations and blackouts.

Our computer “Careware” is like a magic box
filled with electronic components that eliminate
damaging power line fluctuations, and batteries that

DEFENDER
provide an uninterruptible power supply (UPS) to & [T :
your computer. NG g g TR
Take your problem by the tail, plug your computer @1 .
into a UPS from Computer Power Inc. and
eliminate power-related computer down-time today.
We manufacture and service over 190 models from Protect data and expensive hardware. Call our toll-
400 VA to 400 kVA to solve your computer power free number or write for assistance in choosing the

problems. right power at the right price.

COMPUTER 124 West Main Street 800-526-5088 Ext. 170 (201) 638-8000
POWER INC. High Bridge, New Jersey 08829 FAX: (201) 638-4931 Telex: 847481
Since 1966
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at a 286 Price!

16 MHz* 286

m 8 /16 MHz selectable
= 1 MB Exp. to 4 MB on board
80287 socket

® Space saving AT style minicase
200 watt P/S

® 1.2 MB Teac floppy

27 MHz* 386SX

m 80386SX C.PU. Running at 20 MHz
® 1 MB Exp. to 8 MB on board

m 80287 Socket

®m Shadow RAM Enable

m Space saving AT style minicase

®m 200 wate P/S
®m 1.2 MB Teac floppy

33 MHz* 386

80386 3.3, C.P.U. running at 25 MHz
1 - 32 bit, 5 - 16 bit, 2 - 8 bit slots
80287 and 80387 sockets

= 1 MB Exp. to 8 MB on board

® Shadow RAM Enable

® Space saving AT style minicase

200 watt P/S

= 1.2 MB Teac floppy

Adtech

(408) 954-8038 1 (800) 326-6548

(408) 954-1647 rax
2003 O'Toole Ave., San Jose, CA 95131

Adtech’s 33 MHz 286...
386 Performance

33 MHz* 286

80286 CPU running at 25 MHz
= 1 MB Exp. to 8 MB on board
80287 socket

m Shadow RAM Enable

m Space saving AT style minicase
m 200 watt P/S

m 1.2 MB Teac floppy

Standard System Features

= 1:1 Dual floppy / HD cont.

m Parallel, 2 serial, game, clock

m Keytronics 101 keyboard

® 24 hour burn-in

System Options Mother Boards

Includes Monitor & Adapter Card 16 MHz* 286 ............ 209

Monographics (Hi-Res) . . . . . . 129 33 MHz* 286 ............ 399

Color Graphics (RGB) ...... 249 33 MHz* 386 ............ 749

EGA (640 x 350)......... 449

VGA (16 bit) ............. 499 System Upgrades

Multisync (16 bit). .. ... .... 599 1LARLL.................... 25
Full SizeCase .............. 25
Full Size Vertical Case . ..... 100

Hard Drives Mini Vertical Case. . ......... 50

20 Meg - Seagate ST-125 (30ms) ........... 249

30 Meg - Seagate ST-138 (30ms) ........... 299

40 Meg ~ Seagate ST251 (38ms) ........... 329

40 Meg — Seagate ST251-1 (28ms) .......... 339

66 Meg - Toshiba (23ms) ................ 439

66 Meg ~ Seagate ST-151 (23ms) ........... 399

Miscellaneous

5.25” 360k (FUjitsu) . ...........ouuneen.. 59

5257 L2MB .ottt 85 NO SURCHARGE

35" 144 MB............ ... 89

Logitech Hi-res Mouse (New)............... 89

2400 Baud Modem ...................... 99 MasterCard

16 bit VGA (1024 x 768)................ 179

Circle 494 on Reader Service Card (DEALERS: 495)

Terms and conditions. Returns subject to 20% restocking fee. Prices and avaitability subject to change without notice. RMA # required for all returns. CA residents add 7% sales tax. No surcharge MasterCharge and Visa. * Landmark speed test.

ONE YEAR PARTS AND LABOR WARRANTY ON ALL SYSTEMS!
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WHAT’S NEW
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DTP Program Lets
You See Before
You Get

S ilicon Beach Software
takes WYSIWYG tech-
nology one step further with
Personal Press, a desktop pub-
lishing program that you can
use to preview a document’s
appearance without opening
up a graphics or text file.

Personal Press uses a tech-
nology called praxies, used
with the program’s dialog
boxes. With a proxy, you can
select a predefined template,
place text and graphics (you
can even crop the graphical
image before you place it), and
view the entire page layout as
a thumbnail without opening
the document. You can see
what will happen before you
hit the OK button, the com-
pany reports.

The program includes a
workbook for storing text and
graphics, a posted-notes fa-
cility, and a navigator. With
posted notes, you can attach
working notes, editing com-
ments, and checklists to a
document. The navigator fea-
ture lets you navigate through
the linked text blocks.

Personal Press can import
and display 8-bit PICT, TIFF,
and Encapsulated PostScript
graphics. You can define and
name eight spot colors and
print them as separations. With
Silicon Beach Software’s Ad-
vanced Halftoning and conven-
tional PostScript halftoning
options, you can print gray-
scale images.

Also included is a word
processor with hyphenation, a
thesaurus, search-and-re-
place capabilities, and a spell-
ing checker. Personal Press
runs on a Mac Plus with 1
megabyte of RAM. For
color, you’ll need a Mac 11
or higher with 2 megabytes
of RAM.

Price: $299.
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With Personal Press, you can leave reminder notes to others

who work on the same document.

Contact: Silicon Beach Soft-
ware, Inc., 9770 Carroll Cen-
ter Rd., Suite J, San Diego,
CA 92126, (619) 695-6956.
Inquiry 990.

Analyze General
Linear Models
on the Mac

program for analyzing

general linear models lets
you perform post-hoc tests,
specify contrasts, tabulate and
plot means, and view residu-
als in the friendly confines of
the Macintosh user interface.
Developer Abacus says that the
program, SuperANOVA, is
comparable to SAS Institute’s
GLM mainframe program,
yet is easier to use and
tnderstand.

SuperANOVA (for analysis
of variance) can handle anal-
yses of variance, covariance,
multiple variance, and multiple
covariance, plus simple,
multiple, and polynomial re-
gression on experimental
data.

The program comes in two
versions: one for the Mac Plus
and SE, and an optimized
version for the Mac II family.
Price: $495 each.

Contact: Abacus Concepts,
Inc., 1984 Bonita Ave.,
Berkeley, CA 94704, (415)
540-1949.

Inquiry 988.

80NE-12 BY TE * JANUARY 1990

Statistical and
Data Management
Under OS/2

M icrOsiris, a statistical
package for survey anal-
ysis using moderate to large
data sets, accepts over 1000
permanent variables and as
many cases as you can get on
your disk, according to its de-
veloper, Neal Van Eck. The
program is based on Osiris
1V, a mainframe program de-
veloped and in use at the
University of Michigan.
MicrOsiris has an interac-
tive statistical decision tree, to
help you choose the appropri-
ate statistical techniques, and a
help facility. The program
can handle weighted data and
includes a program to check
and validate wild codes.
MicrOsiris can also aggre-
gate data to a new level of anal-
ysis, the company reports.
MicrOsiris runs on the
IBM AT or higher with OS/2
1.1 with Presentation
Manager.
Price: $225.
Contact: Van Eck Computer
Consulting, P.O. Box 419,
Selinsgrove, PA 17870, (717)
374-5239.
Inquiry 991.

0S/2-Compatible
Unit-Conversion
Program

.I. Plus, a unit-conver-

sion program previously
available only as a TSR pro-
gram, is now compatible with
0S/2, Geocomp reports. The
program is a straight port of
the previous DOS version and
doesn’t run in the DOS-mode
session.

You can use the program
to perform over 70,000 con-
versions in 80 different
classes of units, the company
reports. Classes of units in-
clude force, force per length,
mass density, noise level, ca-
pacity, torque, momentum,
area, volume, temperature,
and many others.

S.I. Plus runs on the IBM
AT with OS/2 1.0 or higher.
Price: $79.

Contact: Geocomp Corp.,
66 Commonwealth Ave.,
Concord, MA 01742, (508)
369-8304.

Inquiry 1003.

Analyze Mortgages
for Home or Banking

he Mortgage Analyzer

3.0, a professional ver-
sion, lets you analyze a loan
with nine built-in models for
evaluating adjustable rate
mortgages and performing
what-if analyses. The pro-
gram can compute equivalent
annual percentage rate and
total mortgage costs and cal-
culate biweekly and monthly
payments.

The Mortgage Analyzer
runs on the IBM PC with
256K bytes of RAM.

Price: $300; personal ver-
sion, $59.95.

Contact: FM Resources
Ltd., P.O. Box 1700,
Herndon, VA 22070, (703)
481-5640.

Inquiry 993.



We Trump the Competition
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SST Systems are Covered by % | One Year On-Site Service.

N

Extended On-Site Service Contracts Available.

286 286 386

Choice of Hard Drive & Monitor Size Choice of Hard Drive & Monitor Size Chaic= of Hard Drive & Mcnitor Size
TTL Monochrome $1699 TTL Monochrome $1899
T | e s
courer D | B 259
raphics Monitor
R s o | 52699 |
o TN | Fmr e T

Graphics Monitor Monitor
40 Meg Hard $2269 640x481
VGA Graphics 20 Meg Hard | VGA Graphics 40 Meg Hard VGA Graphics

Monitor Monitor Mo tor
640480 40 Meg Hard Drive $2349 ‘ 640x45D 80 Meg Hard Drive

COMPUTER
$1500+ WHOLESALE

€ comeuTeR WHOLESALE cue
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HELP

THE AMERICAN FOUNDATION
FOR THE BLIND

HELP YOU!

The American Foundation for the Blind’s National Technology Center (NTC) maintains
a Job Index/User Network which features information from over 1JOO blind and visually
impaired people who use adaptive equipment in a variety of jobs.

The NTC is looking for additional participants. Blind and visually impaired individuals of
allages who have hands-on experience with computers, low vision aids, talking prod-
ucts, or other adaptive devices are needed as resource people and/or evaluators.

As a resource person, other users may contact you to share your knowledge and
experience. As an evaluator, you may be asked to evaluate both existing and newly
developed or adapted devices. Evaluations are published in the “Random Access”
section of the Journal of Visual Impairment & Blindness.

If you are interested, please fill out the form below or cail our hotline, 1-800-232-5463
(New York residents call 212-620-2147). Tell the operator you wish to be part of the Job
index/User Network. L

Your response will be followed by a brief, confidential telephone survey. The inform
tion you provide will be used for NTC purposes only and willinclude the equipment you
use, your experience with it, training and employment.

Your assistance willenable the Job Index/User Network to continue as a major informa-
tion and support system for blind and visually impaired people nationwide.

Mail to: American Foundation for the Blind, National Technology Center, 15 West 16th Street, New
York, NY 10011, Attn: A. Hypolite

Name

Address.

City State Zip

Best time to contact _ Telephone
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Desktop Techno CAM System
for Under $14,110"... includes tull
3-D MasterCAM® software package,
9”x15"x4” travel table plus all electronics!

DRAW IT Using your favorite CAD

program: AutoCAD®, VersaCAD®, CadKEY®,
etc. Then simply transter it to MasterCAM through an IGES file.

MAKE !T On the Techno Replicator™ using a variety of materials ranging
from machineable wax, wood and plastic to non-ferrous metals.

ENGRAVE lT Using any font or design from your CAD package.

The MasterCAM program provides full 3-D tool path motions
and tool path compensation. Make any 3-D curved surface
you can draw using simple menu commands. Seven milling TeChno

fable sizes available up to 4 ft. x 4 ft. Write, fax or call for detailed a DSG company
literature.

2101 Jericho Turnpike

* i illi New Hyde Park, NY 11040
Does not include IBM PC or milling head. YEL. (816) 328.3970
MasterCAM® A registered trademark of CNC Software Inc. FAX: (516) 326-8827
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REGIONAL

WHAT’'S NEW

MUE PR NIE W

Analog I/0 Board
for the Mac |l

he MacAdios 11 Jr, a

NuBus-compatible data
acquisition board for the Mac
11 or higher, includes a 12-bit
A/D converter and 16 single-
ended or eight differential ana-
log input channels. The A/D
converter is accurate to within
0.02 percent with a conver-
sion time of 12.5 microsec-
onds, MetraByte reports. A
DC/DC converter changes the
12 volts provided by the Nu-
Bus to the 15 V required by
the card.

Other features of the board
include eight digital input and
eight digital output channels,
two analog output channels,
three counter/timer channels,
and three A/D trigger modes.
The card includes driver soft-
ware and a set of 13 1/O rou-
tines, callable from seven
high-level programming lan-
guages, that will handle most
data acquisition applications,
the company reports. Op-
tional analog and digital 1/O
units expand the Mac’s
capability.

Price: $999; analog expan-
sion interface, $200; digital
expansion interface, $150.
Contact: MetraByte Corp.,
440 Miles Standish Blvd.,
Taunton, MA 02780, (508)
880-3000.

Inquiry 986.

Spectral Simulation
on the Mac

MR " (pronounced

NMR prime prime) is a
nuclear magnetic resonance
spectral simulation program
for the Macintosh. With
NMR", you can define nuclear
abundance ratios, spectrome-
ter frequency, resonating nu-
cleus, line widths, spectral
width, tick mark spacing,

Y OR K

« NEW

ENGLAND

The MacAdios H Jr lets the Macintosh Il run laboratory-
measurement and process-monitoring applications.

and coupling constants.
After you’ve defined the

spectrum and run the simula-

tion, you can use NMR " to

learn more about the spectrum

(e.g., what caused a certain
peak in the reading). The pro-
gram can simulate scalar and
dipolar coupling, and you can
print on-screen spectra to the
Apple Imagewriter or Laser-
Writer. You can also save
spectra as PICT files.

NMR” runs on the Mac
512KE or higher (a copro-
cessor is optional). A version

that requires a 68881 or 68882

math coprocessor is available
for the Mac II or higher. The
512KE version can simulate
up to six nuclear spins. You’ll
need at least 2 megabytes of
RAM for up to eight nuclear
spins.

Price: 512KE version, $275;
coprocessor-specific version,
$375.

Contact: Calleo Scientific
Software Publishers, 1300
Miramont Dr., Fort Collins,
CO 80524, (303) 493-8573.
Inquiry 994.

“Statistical Graphing
Package for
the Daily Grind

tats is a program for

managers and executives
who need to maintain and
compare dozens of statistical
graphs on a regular basis. It

S8ONE-16 BY TE « JANUARY 1990

is not another presentation
graphics program or spread-
sheet with graphics capability,
KnowWare reports.

Stats can generate graphs
using the same data for differ-
ent time periods, including
biweekly, monthly, and quar-
terly. It doesn’t require you
to manually reenter the data or
reorganize it. You can com-
bine individual statistics into a
group total or group average
graph. The program also sup-
ports unit of measure conver-
sion for international
organizations.

Stats runs on the IBM PC
with 640K bytes of RAM and
a hard disk drive.

Price: $575.

Contact: KnowWare, P.O.
Box 17788, Boulder, CO
80308, (303) 444-7224.
Inquiry 1002.

Graphics Improved,
WYSIWYG Editing
Added to XyWrite

yWrite IV, the newest

version of XyQuest’s word
processor, lets you view the
page layout of your document
and edit in WYSIWYG
mode, the company reports.
The company has added font
definition and type size com-
mands to make it easier to
specify fonts within a
document.

XyQuest says it improved
the graphics to let you import
graphical images and see
them on the screen.

XyQuest added A La Carte
menus to the program in 1988
to supplement the command-
line interface. In the new ver-
sion, XyQuest makes them
true pull-down menus. You
can toggle between the
command-line and menu
interfaces.

XyWrite 1V runs on the
IBM PC with 384K bytes of
RAM and a hard disk drive.
For WYSIWYG display, the
company recommends EGA
or higher.

Price: $495.

Contact: XyQuest, Inc., 44
Manning Rd., Billerica, MA
01821, (508) 671-0888.
Inquiry 987. !

Calculate,
Thermodynamic
Properties

echware Flngineering

Applications has intro-
duced @Steam', a program
with 19 @ functions for Lotus
1-2-3 that calculate the ther-
modynamic properties of
steam Or water,

The procedures used by
the functions are valid in the
saturated, superheated, and
compressed liquid regions and
at supercritical pressures, the
company reports.

For the input of tempera-
ture and qualitﬁ', for example,
functions can return en-
thalpy, entropy, and specific
volume. The @Steam add-in
adds about 54K bytes of RAM
to the memory requirements
for Lotus 1-2-3 releases 2,
2.01, and 2.2 running on
the IBM PC. |
Price: $399.

Contact: Techware Engi-
neering Applications, Inc.,
P.O. Box 16, Emerson, NJ
07630, (201) 262-7410.
Inquiry 992.



) acL
Data Modeling Programming . Report

Process Modeling Language . Generation

< Source Code [ Queries
Prototyping Generation File Extraction

POSE®, the proven leader in Po s ® Features include an
affordable CASE technology, extensive range of planning,
takes you beyond conven- E analysis and design techni-
tional CASE...by adding a ques with powerful
powerful code generation graphics, full dictionary
capability for the DP Professional _ tukes you capabilities, rapid prototyping,
and an integrated Fourth Generation source code generation and end
Language (4GL for the end user. beyond user query/report tools.
POSE now has FlexGen®, a unique With POSE and FlexGen, you no

4GL application development longer have to sacrifice the
benefits of the structured
o design approach of CASE when

system with code generation
for MS/DOS and UNIX users.
Build applications faster, using a code generator or

with better precision POSE expands the structured 4GL tool...POSE gives
and documentation.  approach of CASE with the productivity you both!
of a code generator and the convenience of a 4GL.
s T o RISK FREE 30-DAY
{:,Zg/ggeg ngMls)é L%%N'AlﬁAD& sDBAéuoo $11 9500 ORDER POSE OR FREE DEMO DISKETTE
DMD  Data Model Diagrammer 859500 ' -800- 5 3 7 '4262
| DMN _+Data Model Normalizer | s59500 | CREDIT CARD ORDERS ACCEPTED
| LDD _ elogical Database Designer | 859500 | I-'——______-_—_ S s it
DBA eDatab Aid 141 N
woe | | SSHEEE DEMO 05 sk
PROCESS MOOEL TOOL KIT 5119500 | 1 3%2" Disk
| _Includes DFD, SCD, DCD, ACD I Mt ]
DFD  eData Flow Diagrammer | s59500 | | name . ~
| SCD _ eStructure ChartDiagrammer | 859500 I COMPANY _
| DCD  eDecomposition Diagrammer | 859500 ADDRESS )
ACD eAction Chart Diagrammer 859500 I CITY/STATEZIP o
| SRP__ eScreen Report Prototyper | 85950 | l TELEPHONE - )
| PMD _ ePlanning Matrix Diagrammer | s595% | |
| FlexGen® Source Code Generator } | s107000 | I C S Computer Systems AdYISerS, Inc.
POSE/FlexGen Interface $100000 50 Tice Boulevard  Woodcliff Lake, NJ 07675
* PACKAGE DISCOUNTS AVAILABLE | ABY 010 1-800-537-4262
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FOR INFORMATI

< PHONE ORDERS ONLY.
{ M3
@B inrrouces | [<osicom mmonucis

: XT-Turbo |® The Ultimat
The Ultimate — e Ultimate

10/4.77 MHz 8088 =1
Phaenix BIOS OPTIONS : 386 25 M H s t

286'16 MHZ s stem | < 640K RAM, 101 enhanced = 3.5 floppy drive Ramla 4 stem
keyboard + 8087 co processor

8087 Co Processor * Color/mono graphics 1Meg Exp. 4MB

STANDARD FEATURES: | sockel adapter Wasse m On Mainboard

512K Exp. 4MB 150 watt power supply ~ * EGANGA adapter o 80386 Processor

On Mainboard single fioppy 360K 20,30, 40MB hard drives 8-25 MHz

N F itabi 40 Meg Hard Orive
80286 Processor Parellei port ava ah e 3 e Froopy

* 6-16 MHz Serial port .
40 Meg Hard Drive e Clock calendar with S';}f,“ :g:gf:;l
1.2 Meg Fio| 2 battery backup \
Clock C%Ienggryl 1 year parts and labor Mono Graphics Card

TTL Monitor
aa;:lz%?aa;lmg Card LD 101 Enhanced Kuyhnard/
TTL Monitor Parallel Printer Port &
101 Enhanced Keyboard geErIaI Pn:1n _—
Paraltel Printer Port ooxpans: ‘
8 Expansion Slots 235 200 Watt Power Supply

{T 1 ~
Floppy & Hard Drive
200 Watt inab&tnly g Controller Card -/ %
Floppy & Hard Drve MS & DOS 3.3 & s
Controtler Card )

Made in USA C OMGPUTTETG RS GWquIca.Z
1 year parts and labor Made in USA

FOR THE 31299 e Eﬁ‘g‘lgle‘ §$§§1 FOR THE 32399
LOW PRICE OF st EUTY M 319881 | LOW PRICE OF

Panasoni

| » Printers
+ 80286 - 12 Microprocessor  » -1 VGA Card P
‘lz:lllnn'lﬁﬂam elp:nJMB : :s:s%nrzi)‘?eml Parallet E SYSTEMIZ
s:u- 12MBFgpy Orve - Mause. b Game ' KX-P1180 *475°
'%:I'?‘"‘u:'“é"n":‘”;:: el = - KX.P1124 :3:1’3:: KX-P1595 '429"
£yboar -
lf& 419‘1"**\ 81 999 T A KX-P1624 CALL KX-P1524 *545%
Headstart 1| CALL —— : : MANY OTHER BRANDS IN STOCK

MacBEST WESTERN DIGITAL
HARD DRIVE SUBSYSTEMS 386-33 W/OK RAM (32K Cache) WDLAN-SUTSB  STARCARD/TOSHIBA LAPTOP
U — i R WU ShA
386-25 W/OK RAM WDLAN-SPR  STARCARDPLUS
MODEL# SPEED 386-20 W/OK RAM WD LAN-SHP STARLINK PLUS
MacBEST 20E 40ms $419 386-165X W/OK RAM WOLAN-TRH  TOKEN HUB MEDIA ACCESS UNIT
MacBEST 30 28ms 5469 2B6-16 OK RAM WO LAN-TRH PWR  TOKEN HUB ND. AMER P/S
MacBEST 40E 28ms $519 8088.5/P/G/C&C,0K RAM WOLANTRWS  TOKEN CARD WS WIRAM SOCKETS
MacBEST 60E 28ms $599 ETHERCARD+  ETHERCARD PLUS
MacBEST 80E 28ms $799 ETHERCARD + SOC ETHERCARD + W/RDM SOC
MacBEST 105 25ms $949 ETHERCARD + TP FOR UNSHIELDED TWISTED
MacBEST 180E  17ms $1499 ETHERCARD + PS/2 ETHERCARD + FOR PS/2
STARLAN 3usmnswuuovmmn e
WD NET-286 ADY NETWORK FOR WD

SE, SE30, I and lix ] WOROMNOV  BOOTROMFORETHERCARD+  $ 29
MacBEST 201SEs 40ms  21.3 | WONETELSS  ADVANCED NETWARE ELSB $899
MacBEST 301SE  28ms  32.3 WD NETELS ADVANCED NETWARE ELS $439
MacBEST 401SE  28ms  48.6 WONET-SFT  ADVNETWARE SFT ¥2.15 $2999
MacBEST 105ISE  25ms  105.0 F 40ms WD NETELSB35  ELS Il W5 1V2.15 $899
MACTINTOSH licx 28ms WONETSFT35  SFTNETWARE3.5° V.15 $2999

MaBEST20ICKS dDms 213 i " [ aMmiGa accessomes
MacgggT 301CX  28ms 323 b $349"
MacBEST 401CX  28ms 4.6 PROGEN  $34
MacBEST 1051CX  25ms  105.0 ” ,\QICN%QPQUS A,M.!G_ MKIGEN  $209
MACSIO L anelix WIS FHWMB ESD It THE vauLT — HIRICOE G 5199
MacBEST 601 28ms 649 MI155815 FH  338MB  ESDI 18ms Hard Drives For
MacBESTBOl  28ms 5. Amiga 500 & 1000 WEGA BLARD 200

pa e jm e s
MacBEST 3001  17ms  300.0 WMEGC  $699  FRAMECGRABBER Real Time
MacBEST 6001 17ms  600.0 DFI Handy Scanner SMEC  $799 Video Image Digitizer $549

2aRN
cocowaww

—
Now
Solenicny

OPEN 10 AMto 8 PM MONDAY THRU SATURDAY — TEANECK OPEN SUN. 11-5

Prices and availability subject to change without notice. *Must be sold with video card and monitor. In store prices may vary. $4.95 minimum shipping, handling and insurance charge. All major credit cards accepied.
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MONITOR
SAMSUNG
CK4444

B 14" Color Monitor
B 640 x 200 Resolution
B 0.41 mm DP

VIDEO CARDS

Amacmoni

I\EEJE\;):?::I:aphi( Card :41
lxi?ani)o%uphi( w/PP 4’
Color Graphic Card 542
(A;;lr lG‘mpm( w/PP s“
VI DEOVSEVEN

A-VRAM-VGA Full length. VGA
compatible, 256K VRAM, 1024x768
4-color. BOOx600 16-colors, and

640x400, 4'3

256 colors

A FW-VGA Full Length VGA
patible, 256K DRAM. BOOx600
16 (olor& 640x400

A-VEGA-VGA Shon Card
800!600& 720x540

16-colof

A- VEGA OELUXE Short Card
40x4B0 & 752x410 E3
16-color l

[® PARADISE..

A-EGA302 EGA Auto sl’
Switch 640x480

A-VGA&02 VGA Plus. BO0Ox600
Resotution in 16 52

olors
A-VGA403 VGA Plus 16 Card.

PRINTER, STAR NX1000 MULTI-FONT
& 9 Pin Dot Matrix
@ 144 CPS Draft, 36 CPS NLQ

B High Resolution Text and Graphics
B Four Built-in Fonts
B Standard Friction and Tractor Feeds
B Paper Parking Mechanism

: 2

ic’s Basic XT
Starter Package
CGA, 20MB Hard Drive

*1429

MOUSE

PROCORP MOUSE PACKAGE
B Setup & User's Guide
B Setup Disk & Drivers
B ProCorp Mouse Dr. Halo Il Program Disk
and Manual

B 9 - 25 Pin Adapter

INTERFACE BOARDS |~ MONITORS ]| _ DISK DRIVES |

#MAcrrmmc
B208
AT 2 Shlﬂs RAM Card ss’
AT 1/Q Card P/S/G 53’
A-B231-2 35
AT Serial/Paraliet Card
A-B132H Multi 170 (ard 545
EENATTA
T/ us

2«:!54:1 \:mh S/P/G/CLC 531
fosawce (29
- T/A
2 MB EMS Card 51’
TAPE BACK-UP SYSTEMS

YO
QOLBARQ. ...

B-DJ10 40MB, Runs Off Floppy

Imer'a(“e i(/XT/AY 525’
o Y2
e, 29
Kit for D3-10

Rois B *85

SYSGEN

69 Bridge Series

B-5Y52260 External S'A" 360

B800x600 Resolution in A
16 Cators $309 Ke/timsRoy s
STB B-5Y52261 Externat
3%° 720 KB/1 44 MB 5229
A-EGA301 EGA Card. sl Flog rive
Auto Switch, 640x350 6’ 52294 Adapter Card to Inter
face Bridge Drive on
Renaissance PC/AT & Compatible 552
. B-$Y$2381 Adapter Card to Incer
RA-V?A‘OS 16 Bit VGA, 800x600 'Pd((c Bridge Drive on 552
esolution in /XT & Compatible
16 colors s255 i
RELIANT SERIES
KEYBOARDS B.5YS310 s
D-X1511L B4 Key 545 g‘(;;nsd; S;A' 60MB “5
XT/AT Switchable "
De-(l’(}(?bleosl Key Envl::n 555 Ealgevvgglsz'h' 60mMB 5685
< / witchabl - 17
D-K158 Smatl Footprint, 101 Key Internal 5™ 125MB $ 0
Full Function, PC/XT

‘54

AT Compatible

B-SYS355
External S%" 125MB sa”

4 SAMSUNG

C-55-MA2565 12° ;\mbe' Mono.

chrome Momov w/Swivel

Base. 720 x 515
-SS-CW‘W 14*, RGB Monitor.

640 x 200 5229

€-55-CM4531 14°. EGA Monitor B

Tilt & Swivel Base.
640 x 350 . $ 3’

C-$5-MZ4571 14" Papcv white,
Flat Screen Mono

Moanitor, 720 x 350 IO’
C-SS-C?‘SS

Anal olor

wonwee. 7305400 3359
C-$S-CN4551 147, Multisync
Mommr w/Tilt & Swnvcls
S:and. 800 x 580

C-85.- MP567I 15°. Full Page
Monachrome Manitor w/Video
Board, Tilt & Swivel 583’

Stand. 1006 x 1048
C-SK-CM1430 14" VGA
Monitor, 1024 x 768 5609

POWER SUPPLY

FRMAGITRONIC.

V50 Wt for XT 45
Iz)(;zzvegu tor AT 559
Zmu for Baby AT 559
g{;?‘g‘g c:dlg;\::u tor AT : 6”5
Surge Protector ’

Standby Power System

D-TPBC450 450 Watt. 5 ms
Transfer Time, 34 mins Backup

Time @ 1/2 Load
26 AH Batle $ 3’
D-TPBC325 325 Wartt. 5 ms
Transfer Time, 55 mins Backup
Tme® 172 Load 3

26 AH Batte

D-TPIBS 6()u(le| with 3 Individual
Ilers E3

D-TPIM 4 Outlet with 2 Individuat
Filters,
6" Cord

45

MAGITRONIC :ciinowocy inc.

Circle 517 on Reader Service Card

& seagate

Hard Drives
sonsive  sg19
B-HD-225 w/Western 5215

i S
30MB. 65ms, BLL 239
i o209
lc(-)M%..zltsolms, MFM 533’
o

599

28ms. MEM. Full Ht

BASIC SYSTEM COMES WITH
THESE GREAT FEATURES:

B 8088-12 Processor

B 4.77 MHz Hardware/Software
Switchable Speeds

B 640 KB RAM on Board

W 8 Ex

m 20

nsion Slots
B Hard Drive

W 360 KB, 5.25" Flogpy Drive
B Hard Disk Controller
W Multi 1/0 w/ 1 Serial, 1 Parallel,

1 Game Port & Floppy Disk Controller
W CGA Card

B XT Case with Turbo, Reset Switches
B 150 Watt Power Supply
B 101 Key Enhanced Keyboard

MS-DOS 4.01 OR 3.3 WITH GW BASIC

DISK STORAGE BOX

B Holding 100 pcs. of 5.25" Diskette
8 3MS5.2 g5

DS/DD Diskette (10 Pcs)

6 OUTLET UL LISTED SURGE PROTECTOR

E-NX1000 Multifont
9 Pin 144 ch Drafr.

36 CPS NI $ l 5’

E-NX1000 Rainbaw 9 Pin,

W S209
BN 9290
stz <419
i Ee339

Black Ribban

$399 Panasonic’

E-P1180 9 Pin. Narrow Carriage.
192 CPS Draft

B-HD.4144R 122 MB. § 1oaIcES Drs $179
28ms R Fuike - SOTY BTN row coroge.
TOSHIBA 240 CPS Draft
B 48 CPSNLQ

y Drives £-1592 9 Pin, Wide Carriage. 216
8-FD-04DT 360KB, 56’ EZSC gga". 538’
gSF/g%:lT)g(r;“ (;B(;dl((sk $ E-P1595 9 Pin. Wide Carviage.
DS/DD XT/AT Beige 69 288 Cps Dratt s445

B-FD-08DEG 12 8 13
Hl h Density
8-FD-352 3'/:' t MB (720KB
Formatted} with
Ins(allanon Kit
B. 6 3%° 2 MB (1 44 MB

Formalled) with ’5

Installation Kit

(0GITEGH

Serial Mouse
with Software

69

FRMAGITRONIC.
i)gobsl}lnglelndl 559
2400 Baud Internal s”

A-MD2400-EX Cardinal:
2400 Baud External 5129

5 ¢ o124 34 Pin. Nanows(amage

192 CPS Drah

E-P“SO Laser Printer 11 PPM.
300 DPI. 5 Emulations. Standard

Serial or Paratlet $ 13‘5

Interface

CONTROLLERS
WESTERN D/IGITAL
A-WDXT-GEN2 Winchester XT

Controber with
o T
XT RLL Controlter 56’

A-WD27X XT Compatible 56’

Winchester RLL Contratier

A-WD-V-MM2 AT Compatible Win-

chester/Floppy

Controller, 8/20 MHz . $ l l’
V-SR2 AT RLL Enhanced

e $139

: CALL 1-800-227-54

| TERMS

Orders Onl
1-800-227-54

All prices refiect cash discount. We accept
Mastercard and Visa, cashiers check. cash or
certified check. Personal and company checks
require 3 weeks 10 clear. Add 53 handing
charge per box plus additional shipping
charges. COD orders - add 53 per carton. A
defective merchandise must have RMA
number. Allow 2 to 3 weeks for replacement
All defective items will be replaced or repaired
at our discretion within the limits of the
manufacturer's wamanty. Al return items must
be shipped prepaid and insured. Complete 1
year Wamanty on system. 1-year Wamanty on
Floppy Drive. Full service in-house technical
support throughout and beyond Warranty.

CALL FOR SPECIAL
MAGITRONIC DEALER
PRICES ON ORDERS
OF 10 SYSTEMS +

All systems fully assembiled. tested. bumed in
& shipped in computer shipping carton. IBM,
PC.XT_ AT, Samsung. Toshiba, Microsoft.
Seagate, Video Seven, Paradise. Renaissance,
Tripplate, Seike. Colorado. Star. Panasonic,
Western Digital. Sysgen are registered trade-
marks of their respective companies

Prices and availability subject to change
without notice.

NEW YORK ORDERS
& GENERAL INFO CALL
516-454-8255

FOR TECHNICAL SUPPORT
ONLY CALL 1-800-347-5454
516-454-8255

LEASING PROGRAM
AVAILABLE TO
CORPORATE ACCOUNTS
516-454-8255

MAGITRONIC
TECHNOLOGY INC
10HUB DRIVE, MELVILLE, N.Y. 11747

IN NY CALL1-516-454-8255
FAX NO. 1-516-454-8268

®

—AA
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REGIONAL

WHAT’S NEW

METRO NEW

A Modular
and Expandable
33-MHz Machine

he CompuStar II, which

is Wells American’s IBM
PC compatible that lets you
choose the CPU, video, and
number of expansion slots
that are best for you, is now
available in a 33-MHz 80386
version. |

You can also configure the
CompuStar II as an 80286,
80386SX, or 80386 with
varying MHz ratings. That’s
because all the machine’s
processor-related circuitry
comes in separate plug-in
modules that are interchange-
able. If you do an upgrade,
the amount that you pay Wells
American is only the differ-
ence between the two
processors.

But the processor isn’t the
only thing that’s modular
about this machine: Video
circuitry is on a separate
plug-in card, and you can in-
crease the number of bus ex-
pansion slots by sliding off
the top and snapping in a bus
expansion chassis. You can
also install up to four 3%- or
5%-inch floppy disk drives.
The front panel includes a re-
cessed reset switch, lock/un-
lock key, and power switch.
The I/0O module has one par-
allel port and two serial ports,
a disk drive contraller, the
hard disk drive interface, and
bus expansion circuitry. You
choose between a hard- or
soft-tactile keyboard.

Price: 33-MHz 80386 ma-
chine with a 42-megabyte hard
disk drive, 1 megabyte of
RAM, a floppy disk drive,
and a Super VGA monitor,
$6155.

Contact: Wells American
Corp., 3243 Sunset Blvd.,
West Columbia, SC 29169,
(803) 796-7800.

Inquiry 995.

Y ORK

« NEW

ENG 1. AND

Using an optional bus expansion chassis, you can add five bus
expansion slots to the CompuStar 11, for a total of 11 slots.

Watch What
You Eat

he American Heart As-

sociation’s Cholesterol
Education Program is an in-
teractive program for physi-
cians, medical students,
pharmacologists, nurses, and
other professionals who want
to learn more about the preven-
tive management of blood
cholesterol levels.

The program provides data
from clinical studies examin-
ing the link between high
blood cholesterol levels and
coronary heart disease. Full-
color graphics describe the
process of atherosclerosis,
and an animation discusses
lipids and lipoproteins.

Interactive exercises in-
clude patient case studies,
where you’re given a fic-
tional patient’s history, lab
results, and data from a phys-
ical exam and asked to pre-
scribe treatment. In a basic
tutorial, you’re presented with
Mr. and Mrs. Jack Sprat and
asked to place certain foods on
the appropriate plates.

The program includes a
comprehensive glossary and
bibliography, information on
the impact of diet and high
saturated fat intake on cho-
lesterol levels, and the mecha-
nism of drug therapy treat-
ment. Material will be
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frequently reviewed and
updated.

To run the program’s
sound, animation, color, and
interactive capabilities,
you'll need a Mac II or higher
with an 8-bit color card, 5
megabytes of RAM, and 20
megabytes free on your hard
disk drive. A version without
sound requires 4 megabytes
of RAM. A black-and-white
version is also available for
the Mac Plus and SE with
HyperCard 1.22 or higher.
Price: Free for medical
schools and other health care
facilities.

Contact: The American
Heart Association, National
Center. 7320 Greenville

Ave., Dallas, TX 75231, (214)
373-6300.

Inquiry 1000.

Professional
Nutrition Analysis

Ithough anyone con-

cerned about monitoring
food intake can use Nutri-
Calc HD, the program is de-
signed for the professional
who needs to assess diets,
recipes, and menus for their
nutrient content.

Nutri-Calc HD analyzes

diets and recipes for 30 essen-

tial nutrients, from choles-
terol to sodium. You can set
goals for each client and
display nutrient totals numeri-
cally or in pie or bar charts.
The program’s database has
more than 3400 foods, in-
cluding fast food, brand-name
foods, frozen dinners, and
health foods. You can also add
or delete entries.

The program’s Personal
Notes feature lets you save test
results, medical status, and
recommendations for each
person. |

Nutri-Calc HD runs on the
IBM PC with a hard disk
drive, 1.8 megabytes of free
memory, and 512K bytes of
RAM. \

Price: $225|

Contact: Camde Corp.,
4435 South Rural Rd., Suite
331, Tempe, AZ 85282,
¢602) 821-2310.

Inquiry 1001.

|

|
Add 8 Megabytes
to Your PS/2

emoryzation? is an 8-
megabyte memory board
for IBM’s line of 32-bit
Micro Channel Architecture
computers.

Two boards can support 16
megabytes of high-speed ex-
tended memory—all, or a
portion, of V{hich you can use
with the latest EMS 4.0 soft-
ware applica‘tions, Newer
Technology reports.

The board uses 256K-byte
or 1-megabyte plug-in single
in-line memory modules with
nine chips. You can combine
the modules in groups of four
to update memory from 1to 8
megabytes. |

Memoryzation? fits the
IBM PS/2 70, P70, and 80.
Price: 8 megabytes, $2615;

4 megabytes,|$1475.
Contact: Newer Technol-
ogy, 1117 South Rock Rd.,
Suite 4, Wichita, KS 67207,
(800) 678-3726 or (316)
685-4904.

Inquiry 999.




The Invoicer with Accounts Receivable

LETTER PERFECT
Biiis iINn 30 MINUTES
(FUARANTEED!

he word is starting to spread. There is
I a better and faster way to get your in-
voices and statements out. The sooner
your clients get their bills, the sooner you will
get paid.

All over America, thousands of small business
owners and managers are finding out that "The
Invoicer with Accounts Receivable," a proven
software product from noted

accounting expert

Michael S. Kelley, helps them $

get computer perfect bills out

to their clients quickly and

easily. In fact, we guarantee

the performance and case of
use of "The Invoicer" or your money back®.

“Thanks for a great invoicing package. . .
an overall brilliant bit of software.”
Ted Dillard Photography

“We are very pleased with quality and
accuracy of our invoices . ..”
Heritage Manufacturing Corp.

“Your indispensable invoicing software
program has saved us time and money.”
American Business Systems

Getting "The Invoicer” up and running on your
IBM, IBM compatible, Macintosh or Apple 11 is
50 easy that most people are producing bills in
30 minutes or less.

Whether your

With "The Invoicer" also comes two very valu-
able features included at no extra charge. You
get a 30 day money back guarantee* and free
60 day telephone support to provide you with
valuable assistance for your unique needs.

In addition, we can custom modify the pro-

gram to precisely fit your exact needs. (Try

getting that from DAC or Peachtree!) All at an
unbelievable price. Just
call us at 1-800-950-7943.

“I find "The Invoicer”
outstanding.”

. Arwine Company

“Your phone support has been extremely
helpful.”

East Coast Vans

“Ease of use. .. free telephone support
Jrom people who know what they're
talking about.”

InCider Magazine

“Extremely easy to start up and use . ..”
Robert Blier Door Systems

For Complete Information Call or Write Now:

MiccaSoft, Inc.
406 Windsor Lane
New Braunfels, Texas 78132
1-800-950-7943 or
1-512-629-4341

business sells
goods or services,
whether you bill
monthly, weekly
or even daily,
"The Invoicer"
can save you
money and
improve your
cash flow.

The MiccaSoft Pledge

Business owners who buy computer software want to receive the benefits of their
purchase quickly and efficiently. MiccaSoft Inc. pledges to our users that we will
do everything humanly possible to assist you in integrating our software into your
business. (Such as free telephone support, custom modifications at a very
reasonable price, 30 day money back guarantee®, counsel on automating your
accounting, etc.) If, for any reason, you feel that MiccaSoft has not provided the
product and/or support you need to run your business better, then we
will offer you a refund on the software”, no questions asked

Michael S. Kelley

President
MiccaSoft, Inc

Prices start at $149
per package.
Additional mod-
ules available
include sales
tracking, inventory
and accounts
payable. General
ledger to be
released soon.

*All guarantees subject to our written warranty policy. $20 restocking fee on all returned packages.
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Dial-up, Speedy
Dial-up, and
Lightning Leased

he Action 1496 modem

operates in multiple stan-
dard modes—asynchronously
from 1200 to 9600 bps, with
every CCITT standard in be-
tween, and synchronously
through leased lines at the
V.33 mode, when speed and
automatic connection are
required.

An automatic callback fea-
ture is handy when there’s
phone line trouble and you
need to finish a file transfer.

The modem includes re-
mote configuration and diag-
nostic features, so you can
manage a modem network re-
motely from a central site
over a phone line.

Price: $1795; rack-mount-
able model, $1745.

Contact: Data Race, 12758
Cimarron Path, Suite 108, San
Antonio, TX 78249, (512)
692-3909.

Inquiry 982.

Windows-Based
CASE Tool

bject Plus generates

source code for Ada, C,
and C++ using the object-
oriented methodology as de-
scribed by Peter Coad and
Edward Yourdon in their book
Object-Oriented Require-
ments Analysis. The program
includes an element dictio-
nary, an Ada and C code gen-
erator, and an object reposi-
tory that includes all the
objects you’ve identified.

Object Plus includes a re-

verse engineering facility for
importing existing Ada or C
objects with their methods and
types. The program runs on
the IBM PC with 640K bytes
of RAM, Windows 2.0 or
higher, DOS 3.0 or higher,
and a color graphics card.
Price: $6700.

When your leased line is interrupted, the Action 1496 modem
will automatically use its V.32 dial-up protocols and connect
you at 9600 bps.

Contact: Easyspec, Inc.,
17629 El Camino Real, Suite
202, Houston, TX 77058,
(713) 480-3233.

Inquiry 98S5.

Accounting
Software
for the Sun386i

F or businesses that want
to use the Sun386i work-
station for something besides
engineering and science,
Armor Systems recently re-
leased 13 integrated account-
ing applications and a report
generator for the Sun386i/150
and Sun386i/250.

Excalibur+ Premier runs
under SunOS 4.0 and takes
advantage of that operating
system’s multitasking and net-
working capabilities. Natu-
rally, you can also take advan-
tage of the Sun386i’s ability
to run DOS applications simul-
taneously as sessions in sepa-
rate windows. However, the
accounting applications are
straight Unix ports, so they
don’t take advantage of the
window-based graphical
interface.

The 13 integrated applica-
tions include general ledger,
accounts payable and receiv-
able, inventory control, pur-
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chase orders, order entry,
billing, point of sale, bank rec-
onciliation, job cost, payroll,
customer information/database
manager, and quick sale.
Price: Bank reconciliation

and customer information
modules, $595 each; all

other modules, $995 each; re-
port generator, $1095.
Contact: Armor Systems,
Inc.. 324 North Orlando Ave.,
Maitland, FL 32751, (407)
629-0753.

Inquiry 983.

Put AlphaWorks
in Your Pocket

lphaWorks, a multi-

function program with
integrated applications, runs
on the Poget PC, Poget Com-
puter’s 1-pound portable
computer that runs on two AA-
size batteries. AlphaWorks
will be available on ROM-exe-
cutable memory cards, let-
ting you reserve most of the
computer’s 512K bytes of
RAM for data.

AlphaWorks’ applications
include word processing with a
spelling checker and thesau-
rus, database management, a
spreadsheet with graphics,
and communications.

Price: $195.

Contact: Alpha Software
Corp., One North Ave., Bur-
lington, MA 01803, (617)
229-2924.

Inquiry 989.

Clipper Add-on
Cleans Up
Addresses

f you throw a mailing or
flier into the wastebasket
without looking at it, chances
are it’s because the address
label is rife with abbrevia-
tions, missing punctuation,
and capital letters—tipping

you off that it’s junk mail.

A program called Dyna-
Key.LIB can help you clean up
those mailing lists while re-
ducing the number of key-
strokes necessary to enter
data. DynaKey.LIB converts
lists from all uppercase to the
usual uppercase/lowercase for-
mat, translates abbreviations
into a more attractive format
(e.g., D/Minto Dr. and
Mrs.), and adds missing
punctuation.

You can use the program
in two ways. In a data-entry
program written in the Clip-
per language, DynaKey.LIB
helps the person keying in the
information by expanding ab-
breviations, adding missing
punctuation, and adding the
appropriate casing automati-
cally. Or you can use Dyna-
Key.LIB as a data-cleanup
program. It can convert data
you’ve downloaded from a
mainframe into presentable
names and addresses. You
can tailor the casing and ex-
pansion characteristics for
each field.

DynaKey.LIB runs on the
IBM PC with all versions of
Clipper, including the forth-
coming Clipper 5.0.

Price: $169.

Contact: Peoplesmith Soft-
ware, 18 Damon Rd., P.O.
Box 384, North Scituate, MA
02060, (800) 777-2460 or
(617) 545-7300.

Inquiry 984.



“Tt takes everything I throw at
it and comes back for more...”

YOU’VE BEEN SAYING OUTRAGEOUS
THINGS ABOUT OUR 386-33MHZ COMPUTER.

Recently, when customers, potential
customers and industry experts called
us, they said something strange. They
said,“ Your PC-Link 386-33MHz com-
puter works!” This was hardly cause
for celebration. But then we heard
that the other 386 machines have bugs.
And that they’re very expensive. (Now
that’s outrageous.) And that even com-
pared to the Compaq Deskpro 386/33,
our computer was the best choice

for a 386-33MHz.

Get a Copy of our Report Card
In InfoWorld’s 386/33 product com-
parison, we were rated “Excellent”
in categories including CPU Speed
and Hard Disk Access (sequential and
random). “Very Good” described our
software compatibility. And we shared
the top rating for Value. Call us fora
reprint of the InfoWorld report card
and judge for yourself.

Ready to Work at $5995
PC Link features a 33MHz PC/AT
compatible —complete with 4MB of
RAM and a 159MByte hard drive with
16ms access time and a 10MHz ESDI
interface—for $5995. For those with
alarge byte appetite, we also offer a
33MHz system witha 16ms 330MByte
hard drive for $6995*

Compatibility

Thanks to its data bus speed of
8.33MHz, the PC Link 386-33MHz is
fully compatible with IBM PC/AT
expansion connectors. Which means
our computer runs expansion cards
for the PC/AT such as VGA cards,
modems, network cards and the
Bernoulli Box. Our compatibility list
goes on to include DOS, 0OS/2, Win-
dows/386, UNIX V, DESQview 386 and

off-the-shelf software. This computer
takes everything you throw at it!

Speed
With the Intel 80386 microprocessar
running at 33MHz, you can make
very, very fast work of spreadsheet,
desktop publishing and CAD/CAM
applications. (To boost your math
intensive applications, get our optional
33MHz 387 math coprecessor or Weitek
Abacus chip.) Get your hands on our
mighty zero wait state system with
64K Cache RAM —and never look back.
Quality

(Look what BYTE Says)
We've assembled an all-star teamn of
Made in U.S.A. components for our
386-33MHz model. It features the
acclaimed Hauppauge 386 Mother-
Board;33MHz (with one 32-bit, six
16-bit and one 8-bit expansion slot)
and the Award Software Modular 386
ROM BIOS. BYTE Magazine wrote: “PC
Link has done a gaod job balancing
the price/performance equation.
Nothing spectacular, perhaps, but a
solid machine at a reasonable price”

— Stanford Dichl,

BYTE, 1989 IBM Special Edition
In addition to our new 386-33MHz PC,
we offer the 386-16MHz and the
386-20MHz. All three systems have
excellent reliability.

PC LINK

33MHz Standard Features:

» Intel 80386-33 microprocessor

« 8MB of RAM expandable to 64MB using a dedicated
high-speed 32-bit memory slot

« 159MB 16 ms ESDI Hard Disk

= 4KB of high-speed static RAM cache

« 64K Shadow (BIOS) memory

« 15-bit VGA Adapter

= Sockets for 33MHz 80387 and 33MHz WEITEK 3167
math coprocessors

= 5.25" 1.2 MB or 3.5" 1.44 MB diskette drive

« Dual diskette and hard disk drive controller

= Enhanced 101 key keyboard

= 1 parallel and 1 serial port

« 22(l-watt power supply

«MSDOS 33 0r4.0

16 and 20 MHz Standard Features:

« Intel 80386-16 microprocessor or 80386-20

« 64(IK DOS memory

= 320K Extended memory

- 64K Shadow (BIOS) memory

= Award Software connector BIOS

« 4-way interleaved RAM

+ () wait states

» PC/AT compatible

+ One 8/32-bit expansion slot

» Four 8/16-bit expansion slots

+ Three 8-bit expansion slots

= 3 Programmable timers

= One 5.25" 1.2 MBor 3.5 1.44 MB disk drive

= Dual diskette and hard disk drive controller

+ Enhanced 101 key keyboard

« 1 parallel and 1 serial port

« 22()-watt power supply

+ Bundled with public domain utility, disk caching
and system set-up software.

PC LINK Warranty
PC Magazine said: “The components
are good enough to make you forget
about the l-year parts-and-labor
warranty.** Still, it's here if you need it.

Call PC Link for a true 386-33MHz
computer that actually works. Ask for
areprint of InfoWorld’s 386/33 Report
Card. Call: 1-800-221-0343. In New
York: (212) 730-8036. For information
on our complete product line, request
our brochure!

PC Link Corp. 29 West 38th St., New York, NY 10018, (212) 730-8036

*Monitors not included with systems

**Reprinted from PC Maguzine, May3(: 1989  Capyright ©1989 Ziff-Davis Communications Company

Trademarks: IBM PU. XT, AT, PS/2: IBM, Imtel, Windows:386: Microsoft; DESQview: Quarterdeck
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Stop Wasting RAM!

If you use any of these popuplar programs, chances are you are, unless you have Innovative Data Concepts’ memory-

saving utility programs:
The SWAP Utilities™”

Each of these eight exciting SWAP programs use less than 8000 bytes of RAM, and provide most of the functionality
of the full utilit,y program at a tremendous savings in RAM. The following useful but ram-hungry TSRs can be
‘tamed’ by IDC’s utility programs:

SWAPSK™) .. Borland's SideKick
SWAPTN™) - Micro Logic's Tornado
SWAPSH™) . pC Tools Deluxe Shell
SWAPMT™ . L otus Metro and Express

SWAPSP™) . Borland's SideKick Plus
SWAPMM™) .. Broderbund's MemoryMate
SWAPDT™I -. pC Tools Deluxe Desktop
SWAPNG™) -- The Norton Guides

Read what people have been saying about The SWAP Utilities:

"Uniike such early TSR mcno%ers as Referee, The SWAP Utilities do not need to
reserve a large parking lot in DOS, so your applications can use all the RAM that

SWAP frees.”
Edward Mendelson, PC Magazine First Looks, April 25, 1989
"The Swap Utilities tamp down four large, but highly useful, TSRs .... down o 8-9K
... attacking the problem of memory overcrowding with a program, rather than
more hardware.”
Jeff Angus, InfoWorld, May 8, 1989

Ata cost of 1ust $25, these programs are ones you can’t afford NOT to have! For more information about The SWAP
Ultilities, call IDC at 1-215-884-3373, or write:
Innovative Data Concepts, 1657 The Fairways, Suite 101, Jenkintown, PA 19046

Exclusive

DndQMC?lculalcs and prints tide tables and graphs
for any U.S. coastal state for any da}/ in 1989 or 1990. Includes all
US government tide locations. ‘1| you sail, fish, go_to beach,
TideMaster is a must! Excellent.”” PC M%zmc. Specify for

Q erte n' Tell~ Al_)alyz,e? handwriting to reveal person-
ailty traits. For business testing or fun with family, friends. Devel-
oped by certified graphologist. Easy to answer questions yield
multi-page repo

1t on personality drives, intellect, emotions. Ana-

which state. IBM & compat. 95 per US state  lyze signatures or text. Detailed manual & handwriting samJ)lcs
K provide guidance for accurate use. IBM/Apple 11 $49.95
Software e ot .
ours ol entertainment for you or your xids. Suppol + X~ Great for weight control, menu planning,
or VGA color monitors for complex & brightly colored creations.  cpecial diets, rt:lt:,ie analysis, oTracksginlal?c of calorics?sodiun:s\.
F_raclalsstre pattemns, Rozser. from polareg pfal_|_ons, S"‘“‘w’“lo“s cme_s(crol fiber ﬁo others forover 1000 foods, &calories for 100
circles, 1 and ife’’ patterns, Wallpa-  yercises. Add your own foods or recipes. Tutorial disk included

High Quality Software! Great Prices!
Zephyr Originals, NOT Public Domain
Pick the Ones You Want:

T an, Sllzcrp'u’nsﬁi curves. Picture generation from names or text.
ive your computer a real graph kout! IBM. $29.95

a StatCale-~ Key statistical functions for student or_experi-
enced user, Includes Correlation & Regression, Normal, T, Pois-
son, Binomial, Chi-square, distributions, data handling for sorts,

mean, stand 1devianon,range.,mcdian.§avcdalalod15k.Manua

teaches you the program. " Extremely easy to use. Highly recom-
ded” Crca%ivg i IEM i L $39.95

aLodeStar- The Ultimate Sky Machine! Get an accurate,
variable size view of the sky for any date (9999BC to 9999AD) &

cer Plus-~ 16 most needed fi 1 colenlati location on Earth. Investigate the past, present and future with

uFinan 1 j s

Menu selectable for: amortization schedule, present values, future  on an, use with IBM Apple i $39.95 LodeStar! Includes over 9,000 stars, Messier objects & the Sun,
values, simple & compound interest, ig‘smﬁ:ncm loan, & much a8 cart:Prof sonalll M. o sMo?;n & all planets, A"g' size view from l80.deg.):g Olrla!ilguetg Eﬁ‘f
E'?Wl.ﬁ‘:;ﬁ:'ﬁﬁg lsgrﬁcr&(zro%r‘-n;;:r. LLRELe 4 31 Is)ﬁtgs' books per directory wiuf sﬁmm H ?’el cpageing for up 800 for Zoomin or out. Get printouts for field or desk. 1BM or compat.

384K, CGA/EGA/VGA. Works with/without co-processor. .93

[ Linesg~ Input the facts on your ancestors, near and far,
from distant generations to the presént, then generate various
reports and listings to make clear {pur amily heritage, Pcdl%rce
charts, d dants charts, marriage lists, family qups.al ical
listings & more, You needn’t be a genealogical expert, just select
from menus for reports. IBM $39.95

Q Ph‘gsicucm Introduction to Physics for high school/col-
lege level. Includes mechanics, gravity, electricity, light, quantum
mechanics & relativity. 30 key e(1ual|ons explained wi

screen calculations. Example prob!

and history. IBM or Apple I

Q M-USANOVH 29.000 US cities. Plots cities on
state or US maps. Zoom in or out to scale needed. Locates all cities
a given distance from another city or along a line specified by user.
Includes national parks, monuments,etc. Calculates distances be-

r A isk or 1000 lper ﬂopgly
IA lc?a Mulnpllﬁisul?:gl's%aull;%s,iall#,m €, publis crfclc. for
AstroInfo-High accuracy data for the Sun, Moon and all ield types.Print 3xS5 index cards & reports in various formats.
lanets. Most results aé:uralc to get;onds of arc. Select any date  S0rt & retrieve data by any field. Fast and easy to use, IBM &
rom 999BC to 4039;}\0 and any }amutjc and }‘ongilugc. Provng.g Compat., Apple 11 $49.95
sition in s! rightness, rise/set times, & much more. - bi . 1
Cearches for cog'uncg%ons of objects, distances, and locations in the gggﬁ’ig?gﬁﬁgd elFNn;t%?%mscope chgll:l“;rfr‘\led oron
sky. Generates [ocation tables to screen, printer or ASCII files on  gofeen, with zodiac, sun, moon & all planets. Gives astrological
disk for later use. IBM & compat. $49.95  reading, sun & moon sign, ascendant, cory'unclions & oppositions,

other aspects, table of houses & planets (Placidus & Equal house).
o FormMachine- Easily create, print and save forms for  "Accurate , a software bargaig!" Pc&ag. IBM Ea $29.95
later use. Ideal for message forms, expense reports, invoices

personal data records, etc, Just design whatyouneedonscreenand  Q Draftsman-~ Create d ings on screen
then you are ready to print and use. Include text with regular or and peint in vanable scale on dot-matrix or laser printers. Use
condensed print, add boxes, lines, drawings. Create the forms you  circles, lines, boxes, arcs in a variety of widths and styles. Add text
need as you want them! IBM & compat. $29.95 in dlffcrcnl fonts and sizes. Use multiple layers’ for complex

M Maste drawmgs.ldCrelalfc ogjec_ls to saxc/‘ltlxse later. Wor! l'sl_wnlh or without
Q ortﬁ e XY~ Analyze morigage terms for a @ mouse. Ideal for design work, illustrations, architecture or crea-
variety of s! ﬁﬁons. Specify and printout mongaggc tables. Use tive fun Supports printers and plotters. IBM CGA/EGA ™ $39.95

hd.

1 easy on
ms and answers, physics terms
$29.95

1od d

irregular payments or additional payments. Make yearly, monthly,
quarterly, weckly, biweekly, etc. payments. Generate tables of raie
or term variations. Do 4 factor analysis of interest, length, amount
and rate for missing value. IBM & Compat. $39.95

0 SpanishHelper- Leam the Spanish language with
your computer. Developed by language experts to contain the 2000
most essential words and phrases to know basic Spanish. Includes
introduction to grammar and syntax. With graphics you get to play
a game as reward for your progress %rap ics not required 10 run
program). FrenchHelper also available. ch $29.95

Q AlﬁeTutot- Tiachcs you algebra and how, to apply it.
Starts fom the easiest Jevel to more advanced topics. Inclades
example problems with solutions, Leamn as ,you review concepts
and then apply them. Ideal for student or as refresher course. Use at
your own pace to master this valuable part of math. IBM $29.95

2 TimeChecker- Now you can always have high accu-
racy time on your PC or for other needs. TimeéChecker automati-
cally calls, logs on and sets your PC system time using the US
govcmmcm standard time service. Also displays correct time and

ate for all 25 world time zones. You can also access other data
related to time and astronomy. IBM, 1200b modem $39.95
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0 Graj hMaster- Create bar, line, pie, scatter and text
charts or graphs, box, circle & line drawing;: correlation & regres-
sion analysis & curve fitting; scatter plots, Translate data into
anal! & curve fitting; ter plots. Translate data int
meaningful graphic pictures, on screen or printed out, in minutes.
Use at pixellevel and produce d g i or just
enter a set of data and have GraphMaster create the chart you need.
Plot any math function. Save graphs & revise later. IB $39.95

0 LabelWorks~ Create and maintain mailing lists, Print
labels 1,2, 3, or 4 across. Get reference listings printed in 9 different
formats. Easy to use fill-in form on screen to add, revise, or delete
names. Also ?rinl general labels as tags, labeis, etc.
Compat., Apple It

Q0 SunTimes- Generates monthly or yearly sunrise and
sunset tables for any year and for any location on Earth. Get output
to screen or printer.” Also calculates the times of twilight(civil,
nautical and astronomical) the maximum altitude of the sun and the
hours of sunshine foreach day. Accurate, easy to use. IBM. $29.95

Do you have a professional quality original program? We may want to publish it.
Write for our programmer's guidclines. Please do NOT send any software.

tween 2 cities. Practical educational,fun!IBM CGA/EGA $39.95
Plus 55 More Excellent Programs!

Order Today!
= 1-800-533-6666 T

.9 ) -SA rders Only
For Info or in PA Call 412-422-6600
By phone or mail. Check, M.O., credit card(#&expir.). Add $3
shipping($5 overseas). PA add 6%. Give computer type. Add $1/
prog. for 3.5"IBM. Join tens of th ds of satisfied in
50 states & 86 countries. Fast shipment!

ZEPHYR SERVICES

ZS 1900 Murray Ave. Dept. E  Our

Pittsburgh, PA 15217 8th
FREE Catalog-Call or Write Year
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How does FOUNTAIN 386SX
compare with a true 3862

FOUNTAIN 386X | 212

COMPAQ 386/16

Land- S1 Integer hldn‘:::fclr String Sort
mark advanced Add Loop wa’ Y | and Move
18.0 88 o0 [ 1.20
[ 200 17.6 99 o0 1,37

Prime 802086

Number | Instruction
Sieve Set
176 | 407
187 | 423

PC Magazine Benchmark Tests (Tink in Seconds)

Compay i+ a trademark of Compay Computer Corp.

FOUNTAIN 386SX. The Smart Choice.

PROCESSOR Intel  32-bit
386SX at 16 MHz; socket for Intel
387SX coprocessor; real time
clock/calendar.

MEMORY 1 MB of DRAM
standard, zero-wait state, maxi-
mum 4 MB on board; expandable
to 16 MB.

EXPANSION  Six 16-bit and
two 8-bit expansion slots.

POWER SUPPLY 200 watts
standard; 110 VAC at 60 Hz: 220
VAC at 50 Hz.

KEYBOARD
key fayout.

FIXED-DISK CONTROLLER
High-performance AT-type 1:1 in-
terleave or ESDI controller.

STORAGE 5" 1.2 MB flop-
py disk drive standard: 312" 1.44
MB optional; choice of 40, 80, 110
or 320 MB hard disk drive.

OPTIONS  Monochrome  dis-
play: FTN Hercules-compatible
display board, FTN 1451 t4-inch
Hat-screen monitor; VGA display:
FTN  VGA Extender™  with
800x600 resolution.

Enhanced 101-

Circle 510 on Reader Service Card

FOUNMIN

FOUNTAIN TECHNOLOGIES INC.
12K WORLD'S FAIR DRIVE
SOMERSET, NJ 08873
TEL: (201) 563-4800

$1995.

FTN-386SX with
* ] MB memory at
zero-wait state;

* 1.2 MB floppy
disk drive;

e 1.1 interleave
hard-disk controller;
® 40 MB hard disk
drive; and

* Monochrome
display package.
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Circle 528 on Reader Service Card (DEALERS: 529)

Pointech Distributors

SPECIAL
et O 36 West 22 Street, New York, NY 10010 NOVELL AUTHORIZED
MS DOS 4.01... .369. Orders: (800) 666-8324  (212) 633-1530 DEALER
Tech Support: (212) 633-1531  Fax: (212) 633-1532
SYSTEM KITS
XT SYSTEM AT SYSTEM 386SX SYSTEM 386 SYSTEM
12 MHz Baby 286 Motherboard 16 MHz INTEL 80386-5X CPU 25 MHz 385 Motherboard
“"s'g”aam‘:‘m’“ 200 Watt Power Supply B0387-5X Coprocessor Socket 200 Watt Power Supply
ekl 512K RAM 1 MEG on Board (Exp. to 8 MEG) 1 MEG RAM
360K Floppy Drive 1.2M Floppy Drive 1.2M Floppy Drive 1.2M Floppy Drive
MG, aiTFo Mult 10 Mult 10 Mutt 10
Clock and Calendar Dual Hard/Floppy Controller 1:1 Dual Hard/Floppy Controller 1:1 Dual Hard/Floppy Controller
Gk oa Clock and Calendar Clock and Calendar Clock and Calendar
101 Enhanced Keyboard 101 Enhanced Keyboard 101 Enhanced Keyboard
$339 $599 $899 $1399
PRINTERS HARD DRIVES FLOPPY DRIVES/CONTROLLERS MONITORS
Panasonic KXP 1180. 169 20M Seagate ST225 wiCt 249 360K TEAC 5257 66 GoldStar Amber 12° 75
Panasonic KXP 1124 309 30M Seagate ST238 wiCtr ‘269 1.2M TEAG 525° 62 GokdStar VGA Multi Sync 14* 449
Okidata 183 (132 Col). 250 40M Seagate ST2511 349 720K TEAC 250 7 Imtec Paperwhite 14" 19
Brother M1709 (132 Col) 359 60M Seagate STZ77RP 399 1.44M TEAG 350% 62 Imec CGA 147 239
Fujtsu DL3400 (132 Col) 549 80M Seagate 514096 599 4V120M Colorado Tape Back Up 269 Irec VGA 14% 349
HP Desklet Plus. 699 20M CMS Hardcard 329 36720k Controller . 24 Imtec EGA 14° 339
HP Laserdet IP. . 1059 30M CMS Hardcard 399 1.201.4M Controller. ... .. 49 Imtec VGA Mono 12* 127
80M COC. 839 Oual Hard/Fioppy Gt (MFM). 69
155M COC (ESDI). 1199 SR2 HardiFloppy Ot (RLL). ... ....100
330M COC (ESDY) 1999 Dual 1:1 Hard/Floppy Cirl (MFM) 109
ESDI Controller .249
SCS! Controlier 399
KEYBOARDS MICE I/O CARDS %OILEMS POWER SUPPLY
Key 39 oo ) 2Year Warranty
101 Key Enhanced 49 GemusiCHINDIEY » :;‘mox g:m p;'a"."':f'cgfu"’ = ??é"'seq’wmémp Set 20| | Juto & Sotvare. 5 ;33 vt o 3:%3 P
101 Key Tactle 59 RGeS iGHO00D 67K EGA Card 109 XT Multi 1O (wFDC & Clock) . 39 | | Sman One 1200 Int s ;
Hi-Res w/DrHalo 49 ooooog Smart One 2400 Int. . 89 250 Watt UPS 219
CASES Logitech Bus wiSoftware. .89 | | GTK VGA Cand (8 Bits) 119 Clock Card..... 23 || g One 2400 EXt 108 500 Watt UPS 399
i : Smart One VGA (16 Bits). . ..179 XT 640K RAM Card. 39
XT Siide Case. 32 GeniScan GS4500 ; Smart One 2400 Mac Ext. ..169
AT Siide Case. .. a5 Scanner w/OCR. . . 199 Serial/Parallel/Game Card.......39 Everex 3MEG RAM Card .99 Smart One 2400 PS2 Int. 179
Tower Case 119 Joystick (IBM/Apple) 25 pemcicand acnacaaal ) Made In USA

TERMS AND POLICY

Prices based on COD Cash or Certified Check. Everything shipped Factory Fresh and Warranteed.
No non-defective returns. No returns without a RMA #. Minimum S/H $5.00 per order.

VISA - MC - AMEX

Microcomputer News On-Line

In this fast paced industry, can you afford to wait a week or a month for information that may affect you today?
MicroBYTES Daily is an electronic news service covering the latest developments in the microcomputer industry.
If it concerns MS_DOS machines, Macintosh, Unix workstations, Amigas, Atari STs, peripherals, networks or soft-
ware, you will find it in MicroBYTES.

Fast and Easy

Read the items as they break or use the powerful search command to quickly locate your information. Best of all
you can download the text and print it or use it in your favorite word processor.

Whether you are a developer, marketer, or researcher, you need reliable information and you can count on Micro-
BYTES. Backed by the combined resources of BYTE Magazine, BYTEweck, and BIX, MicroBYTES gives you
access to our world-wide network of reporters and the integrity and experience of our editorial staff.

In your position as a leader in new technology, you cannot afford to be just one of the crowd. Get ahcad with Mi-
cro-BYTES.

Call now and subscribe today.

BIX

One Phoenix Mill Lane, Peterborough, NH 03458 1-800-227-2983
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IF YOU ARE LOOKING FOR QUALITY,

LOOK NO FURTHER!!!

RELIABILITY, AND SERVICE

Ll
e

b-},. )

-----------

([

............

WE ARE

PC-PLUS TECHNOLOGIES, INC.

We accept MasterCard, Visa, American Express, and Discover (no surcharge)

PC-PLUS XT 8088-12 PC-PLUS AT 286-12 YPC-‘PLUS 386-20 PC-PLUS 3_8,6-25
* 477112 MHZ Matherboard * §/12 MHZ Motherboard (0 walt state) - 620 MHZ y * 8725 MHZ Motherboard
* Phoenix Blos * Phoenix Bios * Supports 80387 Math Co-p * 32K Cache Memory
* 8 Expansion Slots * 8 Expansion Siots * 8 Expansion Slots * 8 Expansion Slots.
150 Watt Power Supply * Landmark 159 MHZ * Landmark 267 MHZ * Landmark 41.7 MHZ
* B4OK of Memory * 220W Power * 220W Power Supply - * 220W Power Supply
* 360K Floppy Drive * 840K of Mamory {exp, 10 4MB) * 1024K of Memory (Exp. to 8MB) * 024K of Memory (Exp. to BMB)
* 12" Monochtoms Monior *1.2MB 525" or A 1.44MB 35" Floppy Drive 1.2MB 5257 or A 144MB 35" Fioppy Drive 1.2MB §.25° or A 1.44MB 35" Fioppy Drive
* t Card (Hercules Compatible) * 12* Monochroma Monitor 12" Manochrome Monitor Monographics Card (Mercules Compatible)
MS DOS 401 & GWBasic 'MSDOSAM&W MS DOS 401 & GWBasic MS DOS 401 & GWBasic
* 2 Year Warranty 2 Year Warmanty 2 Year Warranty
$699 $889 $1649 2209
286/I2 Mono 386/20 Mono 386/25 Mono
XT Mono £ 20UB Soague Hard Ove ] » + 20M8 Seagate
20U Soague Hrs Orve oo m’“'"m"""'gmjfljj”. s :
e L | |
XT CGA Color System 286-12 EGA Color System 386-20 EGA Color System 386-25 EGA Color System
$1279 ih: $2039 .in $2599 i
$859 with: 20MB Seagate Hard Drive ... _ :
20MB Seagate Hard Drive . S50 40MB Seagate Hard Drive
mmmmz;.::;;;;::;ﬁ ey o 2 ~
o Colo S 286-12 VGA Color System 386-20 VGA Calor System
XT r System
81529 i $2289 itk
ﬂ099 with 20MB Seagate Hard Drive .. $1875 | | *20MB Seagate Hard
Wi 30MB Sesgule HrdDIMe.. .. 51929 | | * 30MB Seagato Hard Or
20D Somg Hard s 860 || NG S e 509 || som@ Sengae s O
S e e e ha% || -ooMB Sesgme M Drve 52319 | | * 6OMB Segato Hard
TOLL-FREE MONEY-BACK 2 YEAR QUALITY AND
TECHNICAL SUPPORT %ISZQAJ\%?I{JIOZ‘N LIMITED WARRANTY RELIABILITY

TWO-YEAR WARRANTY

PC-PLUS TECHNOLOGIES
CALL TOLL FREE 1-800-422-4947

Loft Plaza B 65 Southbridge Street @ Auburn, MA 01501 .
PHONE: (508) 831-9826 B FAX: (sos) 7OO-QOF ] Nassrcnisals rouerts sio it s . i

PAYMENT TERMS:

We accept MasterCard, VISA, Am Ex., Discover, Certified Checks, Money Orders, Per-
sonal Checks (allow 7-10 days for processing). We also accept Corporate, Equivalent,

Governmental PO's.

@ w—ioms |AMEx

Circle 526 on Reader Service Card (DEALERS: 527)
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HARMONY COMPUTERS

1801 FLATBUSH AVE.. (BET. AVES. J & K) BKLYN. NY 11210
ORDER DEPT. ONLY 800-441-1144 OR 718-692-3232 — INFORMATION 718-692-2828

10th TOSHIBA T-1000 LAPTOP PANASONIC 1124 WORD PERFECT 51
(s ry $619.00 $269.00 $244.00
Annlv a 0890 * xow “* s
Speclals H.P. LASERJET IIP IBM PS/2 #30 (286) 20 Meg NEC MULTISYNC 3D
“PRINTER SPECIALS"
Apple Image Wrer Il 429 IBM Propnnter X24E 599 g::::g::g :13? !,?g
Ciizen GSX *40 339 IBM Propninter 3XL . 550 =
EDl':on.x Ink Jet 150 plus 309 1BM Proprinter XL24E — ol 799 [ Panasonic 1124 269
pson LX810 189 [ NEC P2200XE S— A 09
EpsonlFAlBs0 SRS = 34 | NEC Ps200 E32) —T05 | veneson 13?
L Epson FX 1050 £ . 439 I NEC P5300 V = 649 || Panasorc 1523
—— o ———— NEC PgXL v 799 Panasonic 3131
Epson L2 510 Iy 329 Star NX 1000 Ii
Epson L2 850 299 Okidata 380 359 a
Eor L3 5% B f Quaaz . S = ] =
2 () TR 729 || Owdata 183 (Wide Carnage) 2ol W, FAINXG1500
Epson L2550 839 Okidata 320 329 tar NX 2410 i
Hewlett Packard Desk .let Plus 669 Okidata 321 J60 sz :E*O‘l (24 ﬁrn“ :’ogf‘k)‘e Printer) 2;493
o [} xpresswriter
[ Hewlett Packard Laser Jet I P 949 | || Quaata3so 469 | Toshiba 321 S 419
Hewlett Packard Laser Jet Il 1579 Okigata 393 g7g  Joshiba 341SL 629
IBM Propninter 3 e a——— 429 ops Toshiba 351 SX 949
IBM AND COMPATIBLES | NEG Uiralie One Meg regl _HARD DRIVES
IBM PS 2 #30 (286). 1.24 Meg Dr - NEC Ultralte 2 Meg 1899 Seagate 20 Meg. w/controiter
As abuve w IBM 20 Mag —= ieas [ NEC Prospeed 286 20 Meg. 3159 | | Seagale 20 mg‘: —
As above with I1BM 30 Meg R e & A
1BM Pg 2 Model 507 (30 Meg) =—Ttw j 2189 ﬁoig,g’a”’;‘;ggg 286 40 Meg 3599 ISeansane 40 Meq #251-1 -
1BM PS2 Model 502 (60 Meg) Y TP - - eagate B0 Meg #409
15K Uparageor 1ot b5 3 (- 2g6) /AFErmitd)*1io 11000 Ganyrargsade Cara | 269 | ‘Seagatc 80 ey #2568 SEST Adapier
2 Meg Ungrade (PS:2-30 (286) 50Z .55SX 549 Toshiba T-10005E (2 Drives) X 109z | Wesiern Digiai XT Controtler (20, 40. 80 Meg.)
IBM PS 2 '#55 SX 30 Meg.(386) 2699 Toshiba 1200 2 Drive (Backiit) 3 :H 1300 | Western Digial {AT) Controlier :
18M PS 2 #55 SX 60 Meg (386} 2985 Toshiba 1200 20 Meg  (Backiit) 4 — 1899 | Miiscribe 20 Meg. Hard Drive Carg
{BMIES 2iMcnoion o8 %03) 2 Mtsubishi 286L (20 Meg ) 1899 | Mimiscribe 30 Meg. Hard Drive Card
P S 2 Color (8512) Monitor Mitsubishi 286L (40 Meg.} e, 2399 Mountain 30 Meg Hard Drive Care
IBM P S 2 Color (8513) Monitor 539 Zentth 184-1 Supersport (2 Drive) 1269 Tandon 20 Meg Hard Drive Card
TURBO 386 SYSTEM (20 MHZ) 1 2 Meg Drve Zenith 184-2 Supersport 20 Meg 1949 Seagate 20 Meg External (for Macintosh)
Seriul Parallel, 1 Men Video Card. Monitor 1449 Zenith Supersport 286 (20 Meg ) 2549 Seagate 20 Meg 3z inch #125N SCS! Adapter
TURBO AT 286 SYSTEM 12 MHZ, 1.2 Meg Drive Zenith Supersport 286 40 Meg.) 2849 Seagate 20 Meg 3'% inch #125
Serial Parallel, 512X w/Monitor 849 Toshiba 301 (24 Pin Portable Printer) 299 Seagate 30 Meg 3'%2 inch #138N SCSI Adapter
Diconix 150 Plus Portable Ink Jet Printer 309 Seagate 30 Meg 3'2 inch # 138MFM
‘Er""’iﬁ%‘nz‘gns“‘gsafx‘lf MHZ. Drive 512K Fast Lynx Il (Dafa Transler Software 3/ to §Va) 79 i Seagale 50 Meg 34 inch #157NS SCSI Adapter
= Laptop Modem 1200 Baud 0 Meg 3%z inch #157
Headstarl 2 640K, 10MHZ, 572 & 3", Floppy Drves, l Lapton Modem 2400 Baud Hosi Adapler fot 1BM PS 2 -
golor Mono.asoenal. Paraltel, Game, DOS 3F3 799
32 Mec H D, Senal. Parallel. Game. Mouse. DOS 3.3, M SOFTWARE WORDSTYR ¢ Sharp FQ 230 Nonm ot p_t 729
VGA Adapter 1949 Aldus Pagemaker 3 0 £ 479 Sharp FO 330 \ \ s 849
Headstart Explorer, 3'2 Drive Color Monitor 799 Lotus 123 Release 3 H 324 Sha-p UX 350 = '/‘029
Lotus 123 Version 2 2 i 324 Sharp FG 420 ks ~ 1029
MONITORS D Advantage Il g 29 SHED A9 90 Niwen 03,
ult H Sharp FC 550 1349
Amdehk 732 (VGA) | 399 Jand P : P 5
Princeton VGA Paperwhne 129 a?é,z’;g" Er:ci?‘ 20 P / ggg Panalax #120 w.Answering Machine 229
Cliitelo, 27 [YEYS 19 249 Microsoft Word 5 0 - 209 Panatax #140 859
Snnceton Ultra Sgnc {16 inch) 849 Microsott Windows 286 64 Pana|ax e oo
Princeton Ultra Sync (*4 inch) 499 Microsott Windows 386 129 T 150
NEC Muttisync G.S.IIA (Paperwhite) / = 229 [ Word Perfect 5.1 2aa ) s 50
[ NEC Multisync 2A (VGA) 469 | Word Perfect Library 2.0 55 Toshiba #3300 769
NEC Muttisync 3D 589 Q&A20 209 Toshiba #3600 999
Sony 1304 Muitiscan (1024x768) 649 PFS Professional Write (2.1) 129 Cardinal faxboard with 2400 kodem 149
Sony 1302 Multiscan 579 PC Tools Deluxe 5.5 79 Epson Priornty Fax_#1000 739
0N YRISZ00G 4 Norton Utilities 4.5 54 Epson Prionty Fax #2000 879
[ Seiko #1440 (Res. 1024 x 768) 569 Fastback Plus 99 Epson Prionty Fax #3000 1079
Semih 1430 Flat Screen 575 Norton Utilities Advanced 4.5 84 2 e L= e
Panasync C1391 489 &qpy 2 ?‘CMDeluxe Board 182 e Larry u e P
“Msubishe Diamondscan # 1381A 479 i e ot oS e wiWind B
oldstar :up?ésé:nxmw (800 » 600) 443 T e (A 189 PC BOARDS, DRIVES, MEMORY CHIPS
2ackard Bell ) #1431 369 b "
Packard Bell TTL Amber 12 Inch » 1272A 89 Genius 3 Button Hi Res Mouse 69 1BM annr‘\a’ 5 Disk Dr (350k) 89
Packard Bell TTL Amber 14 Inch #1472A 129 Logitech New Hi Bes mouse (320 DPI) 84 Toshiba 5'4 Floppy Disk Dr (360 h) 89
Packard Eeil {RGB) #1482 249 Wordstar Professional Rel. 5.5 219 Toshiba 3: 2 Aloppy Disk Dr (720 k) 89
Magnavox (RGB, Compo-te) 8CMS15 269 Ventura Desk Top Publishing ver 2.0 499 Toshiba 3'2 Floppy Disk Dr (144 Meg) 109
Magnavox VGA . 349 Managing Your Money - Release 5 119 Toshiba 5'a Floppy Disk Dr {12 Meg) 99
Fast Lynx Il (Data Transter Software and cables) 79 PS 2 5' " 360K External Dave 199
VIDEO CARDS: MS DOS 3.3 w/Basic W] 2212 Sa S SETE g 23
M 4.01 w/ i 1% u
Herculfs h:/cgzgéapmc Plus w/Ramfort 175; SUCS S0l W/Basic £ [ AST Rampage Plus (286} 512K 379 J
Genoa Super Hi Res Plug 7 ::::: :gg:'g g: ,:g ggg gllt:ass ;IS‘PZ:'aIIeI Serial 3;2
Genoa 5400AVGA w 512K - 1e 249 Hayes 1200 External Intel above PS 2 (50 60) : 299
Video 7 Vi3, 169 Hayes 12008 3
Video 7 VIGA 10241 256K 209 Hayes 12008 w Smartcom 2 ASTG’:?(mS;%g‘A F‘_Sh -i s(50 601 ggﬁ
\ideo 7 VA 10241 512K 259 Hayes 2400 External 256K DRAMﬁchlps Call
\ideo 7 VE5A Fasiwrite 256K 149 Hayes 24008 256K Simm Module Cal
\ideo 7 V#5A Fastwrite 512K 199 Hayes 24008 w Smartcom 2 One Meg GRAM chips Cal
\1deo 7 VGA VRAM (512K 396 Hayes 2400P (PS 2 50.60.70.80) One Meg Smr Motle Cail
Orchid Pro Designer (VGA] 256K 219 Hayes Smartcom Il Software 9
269 | ATi 2400 Internat
T e L3 [ INTEL UATH COPROCCESORS
E Internal 12008 -
STB VGA Extra EM 16 517K 239 E:g:g: 2“406“; intormal Intel 8087-3 {PC, PC XT up to 6 MHZ) 89
FTI VGA Wonder 512K 249 u Intel 8087-2 (PC' PC XT up to 8 MHZ) 119
- [ Everex 2400 E Pius External 199 ] Intel 8087-1 {PC. PC XT 10 MHZ and faster) 159
ATI VGA Wonder 256K 199 | e e 55 | Intel 80287-3 (PC, AT up to 8 MHZs 129
ATi VGA Wonder 256K w'lMouse 229 Promethius 2400 External 169 Intet 80287-8 (PC. AT up to 10MHZ} 4189
ATl VGA Wonder 512K w Mouse 27¢ Promethius 2400 Internal 139 Intel 80287-1C (13 MHZ and Faster) 224
Paradise Auto Swilch (480) 139 Promethius 2400 Plus Internal 199 Intel 80387-16 (PCAT up 1o 16 MHZ) 339
Paradise VGA Plus 159 Cardinal 2400 Internal 109 Intel 80387-2C (FC AT up to 20 MHZ) 379
Paradise VGA Plus (16 Bin) 199 Falcon 2400 External 129 Intel BOIB7-25 (FC AT 25 MHZ ana faster) 479
Faradise VGA Professional 512K 23% Laptop Modem 1200 Internal 129 Inte! 80387 SX (All 80387 SX Computers) 299
Paradise VGA 1024 219 Laptop Modem 2400 Internal 169 intel 80C287 274
Paradise VGA 1024 (512) 279
Everex Auto Sync (480) Deluxe 99
Everex Viewpoint VGA 256K 189 fisa, Master Card and Discover welcome at no sddrtional charge. For your protectian we check for st ler credit cards Shipping & handling extra Detective
Everex Viewpoint VGA 512K 239 merchandise will be replaced or repaired at our Giscretion within the terms of our warraaty Price am availabiity suoject to change without notice We do not allaw
:armony vg: 5!138(2); Gggzl ]lgg ron-gefective returns For defective merchandise inquines call customer service at (718, 692-2828 We are nat resgonsible ‘or Typoyraphical errors
larmeny x 600
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SHORT TAKES

BYTE editors’ hands-on views of new and developing products

Portable Mainframe

LapLink Mac lll

Intelligent Graphics
Controller 20

Gray F/X

Fax96

How Portable Can a Portable Mainframe Be?

P retty portable, as it turns
out. A few months ago,
Opus Systems introduced the
Personal Mainframe, acopro-
cessor card designed around
the Motorola 88000 RISC
CPU; the card can plug into a
16-bit slot in any IBM PC AT
clone. Now Opus is back, this
time with a faster version of
the card and much more soft-
ware to run on it, including
Unix, X Window System, Mo-
tif, word processors, and
spreadsheets. Better still, the
company is offering the card
installed in a lunchbox-style
portable computer, making it
the first portable RISC work-
station. At 22 pounds, it’s cer-
tainly portable—and at2 1 mil-
lion instructions per second
(MIPS), it can outrun many of
its deskbound workstation
brethren.

The Portable Mainframe,
actually made by NEC, is a
16-MHz 80386SX-based
lunchbox portable —a conven-
tional AC-only portable sys-
tem with a 640- by 480-pixel
monochrome gas-plasma dis-
play, 2 megabytes of RAM, a
40-megabyte hard disk drive,
and three expansion slots. In
one of those slots is the Opus
coprocessor card, which has a
Motorola 88000 running at

either 20 or25 MHz, from 4 to
24 megabytes of RAM, and
twin 16K-byte caches for in-
structions and data.

The 80386SX handles all
1/0, including screen updates,
keyboard input, printer and
serial ports, and disk drives.
That leaves the 88000 free to
run Unix, and it runs it faster
than many other RISC work-
stations, including SPARC-
based Suns and MIPS-based
DECstations. It even bench-
marks faster than Data Gener-
al’s AViiON, which uses the
same RISC CPU, probably be-
cause so much of the Portable
Mainframe’s I/O housekeep-
ing is done by the 80386SX.
With a 20-MHz 88000, the
Portable Mainframe is rated at
17 VAXMIPS; at25 MHz, it’s
rated at 21 MIPS. (For com-
parison, a 16-MHz 80386 of-
fers about 3 MIPS.)

While it’s handling the I/O
for the 88000, the 80386SX
has lots of spare time for run-
ning programs under DOS.
You can simultaneously run
Unix on the 88000 and DOS on
the 80386SX. You can also
transfer files between Unix
and DOS, hot-key back and
forth between them, and even
execute commands and pro-
grams of one operating system

from the other.

But the Portable Main-
frame does have an Achilles’
heel: the creaky, old 16-bit AT
bus. Because the coprocessor
card plugs into an ordinary AT
slot, it’s easy to add other AT-
compatible cards to the sys-
tem—a big advantage. But the
AT bus also slows down I/O
throughput. Although the
88000 CPU may be rocketing
along at 21 MIPS, the AT bus
is limited to a throughput of
only around 16 megabytes per
second. That’s just about
enough to constantly update a
VGA screen, butit’s not nearly
enough for the oversize
screens favored by most of to-
day’s workstation users for en-
gineering simulations. Unless
Opus adds a video connector
to its coprocessor card, or de-
signs a Micro Channel Archi-
tecture or Extended Industry
Standard Architecture version
of the card, the Portable Main-
frame may never be the ma-
chine of choice for engineers
or scientists who are studying
fluid dynamics or structural
stress.

On the other hand, it may
turn out to be perfect for recal-
culating spreadsheets, a job
that requires pure processor
power, not pretty pictures.

Regular DOS spreadsheets
like Lotus 1-2-3 will run on
the Portable Mainframe, but
only at DOS speeds. However,
QCalc, a Lotus 1-2-3-com-
patible Unix spreadsheet pro-
gram, has an 88000 version
that should be available by the
time you read this. Inaddition,
Lotus 1-2-3 will be available
soon ina Unix port done using
XDOS from Hunter Systems.

A Unix version of WordPer-
fect also runs on the Portable
Mainframe, and other 88000-
based software is rapidly be-
coming available, thanks to
the 880pen Consortium, a
group of 88000-based work-
station vendors who have de-
veloped a standard software
environment so that the same
shrink-wrapped software can
run on any 880pen-compat-
ible computer.

Does the Portable Main-
frame really qualify as a por-
table mainframe? It may have
mainframe MIPS, but it does
not have mainframe through-
put. On the other hand, it
doesn’t have a mainframe
price, either. And at just under
1 MIPS per pound, it’s cer-
tainly the most concentrated
processing kick available to-
day. With its merger of DOS
compatibility and RISC
power, the Portable Main-
frame may be just what some
microcomputer users have
been waiting for. O

—Frank Hayes

continued

Portable Mainframe
$13,995 (20-MHz
version) 1

Opus Systems ‘
20863 Stevens Creek,
Building 400

Cupertino, CA 95014

(408) 446-2110

Inquiry 1008.
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SHORT TAKES

Move |t
Anywhere
with LapLink
Mac Il

ntil recently, if you

wanted to move a pleth-
ora of files from one Macin-
tosh to another, your choices
were either expensive or com-
plicated beyond belief. Ironi-
cally, those in DOSdom were
better off: A utility program
from Traveling Software,
called LapLink, allowed easy
batch-file transfers between
computers via a serial cable.
The company also introduced
LapLink Mac, which let you
copy files in bulk from an IBM
PC to a Mac. This was fine if
you were migrating from one
machine to another, but what
the Mac community sorely
needed was Mac-to-Mac file
transfer capability. This, un-
fortunately, was precisely
what earlier versions of Lap-
Link Mac lacked.

Leave it to Traveling Soft-
ware not to overlook this need
for too long. LapLink Mac
III not only delivers the tradi-
tional Mac-to-PC batch-file
transfers, but it also handles
Mac-to-Mac transfers. And
you accomplish transfers be-
tween Macs in a variety of
ways: via a serial cable, the
AppleTalk network, or a
modem. Passwords are re-
quired for transferring files
over the network or through a
modem, whichis animportant
security feature. If you’re try-
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ing to put files onto a Mac Por-
table to do a presentation, you
can even use a special optional
SCSI cable to perform a high-
speed transfer directly to the
Portable’s hard disk drive.
Why no SCSI ID conflict with
the Mac Portable’s CPU? It
turns out that the SCSI ID of
the Portable can be modified
by software, a feature used by
LapLink Mac III.

The package comes with
software for both the Mac and
the PC. A unique cable solves
your serial-port connection
hassles: One end of the cable
has a male mini-DIN-8 con-
nector (for a Mac); the other
end is a three-headed hydra
that has a female DB-25 con-
nector (for a PC), a female
DB-9 connector (for a PC),
and another male mini-DIN-8
connector (for a Mac). Trans-
fers between Macs over this

THE FACTS

LapLink Mac III
$189.95

Requirements:

Mac Plus, SE, SE/30, II
family, or Portable
running System 5.0 or
higher. IBM PC, XT, AT,
PS/2, or compatible with
256K bytes of RAM

serial cable can hit a peak of
750,000 bps, well over the
rated maximum of 57,000
bps. LapLink Mac III man-
ages this feat with a small ac-
celerator module that plugs
into the DB-25 connector.
This accelerator uses an oscil-
lator that clocks the data
through the serial ports at the
higher rate. It’s the same tech-
nique DaynaTALK and TOPS
FlashBox use with their
LocalTalk network boosters.
Itried a beta version of Lap-
Link Mac III on a Mac Plus, a
Mac II, a Mac IIx, and a Mac
Ilci. The PC software wasn’t
very stable, but that’s OK.
Given Traveling Software’s
track record with the PC-only
version, I’'m sure it will be
fixed. Instead, I chose to look
at how LapLink Mac III han-
dled new ground: moving Mac
files about. The Mac interface

running MS-DOS 2.11
or higher.

Traveling Software, Inc.
18702 North Creek
Pkwy.

Bothell, WA 98011
(206) 483-8088 ~
Inquiry 1009.

is considerably improved over
the earlier versions: Instead of
asmall window with the trans-
fer managed by the PC, you
have two windows that present
an SFFilelstyle directory of
files on the source and target
machines. Make a few mouse-
clicks to select files, and
you’re started. Transfers over
the serial cable with the accel-
erator were fast and smooth
using both'Finder and Multi-
Finder. The transfers over
BYTE’s LocalTalk network
ran more slowly, but some of
the delay is due to AppleTalk’s
protocol overhead.

I left LapLink Mac III run-
ning on the Mac II equipped
with a Hayes modem at work
and dialed into it from home
using a Mac Plusand an Apple
modem. Using the appropriate
password (you can give out
several passwords, each one
providing different degrees of
access), I connected success-
fully and could view not only
the files on the Mac II, but
those files on the network
servers as well. I was able to
send and receive files to the
“remote” computer, but the
transfer rate is much slower
than a conventional XMO-
DEM transfer. Traveling Soft-
ware promises that the modem
and network transfer rates will
be faster inthe release version.

Best of all, these transfers
can be bidirectional—that is,
the receiving system can initi-
ate a file transfer as well. I
connected |two Mac IIs by
modemand sent files fromeach
to the other simultaneously.
LapLink Mac III handled all
transfers (i.e., serial, net-
work, and modem) reliably.

The variety of ways Lap-
Link Mac III moves files about
will solve many file transfer
headaches. ,The modem op-
tion even letL you send a soft-
ware update to that poor soul
in the field. I'll be direct: This
product will answer a lot of
problems for, Mac users. If you
needto move alotof data about
among different Macs or even
to PCs, LapLink Mac III pro-
vides the means. O

—Tom Thompson
continued



CrossCode C
68000

Embedded systems designers have already used CrossCode C in over 577 different applications.

CrossCode C has twelve important
features to help you program your
63000-based ROMable applications

It’s the one 68000 C compiler that’s
tailor-made for embedded systems development

C rossCode C is designed specifically
1o help you write ROMable code for
all members of the Motorola 68000
family. It comes with these twelve special
features to help you get your code into
ROM:

1. A 100% ROMable Compiler:
CrossCode C splits its output into 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
QOutput: The compiler generates assem-
bly language code with your C languuge
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 alsa "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.

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 written without
registers in mind.

7. C Library Source: An extensive C
library containing over 70 C functions is
provided in source form.

8. No Limitations: 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. 68030 Support: If you're using the
68030, CrossCode C will use its exira
instructions 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. Peosition Independence: Both posi-
tion independent code and data can be
generated if needed.

12. ANSI Standards: CrossCode C
tracks the ANSI C standard, so vour code

will always be standard, too.

There’s More

CrossCode 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 runson all IBM
PCs and compatibles (640K memory and
hard disk are required). Also available
under UNIX, XENIX, and VMS.

CALL TODAY for more information:

1-800-448-7733

(ask for extension 2003)

Outside the United States, please dial

PHONE: 1-708-971-8170
FAX: 1-708-971-8513

SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 23

4248 BELLE AIRE LANE

DOWNERS GROVE, ILLINOIS 60515 USA
CrossCode™ is a trademark of SOFTWARE DEVELOPMENT
SYSTEMS. INC. MS-DOS® is a registered trademark of

Microsoft, UNIX® is a registered trademark of AT&T. XENIX®
is a registered trademark of Microsoft.
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Take
the Graphics
and Run

I ntoday’s world of graphical
user interfaces running
ever-more-sophisticated
graphics-based applications,
even the fastest systems get
bogged down, because the
graphics processing is still
handled by the main system
processor. But help is on the
way in the guise of Hewlett-
Packard’s Intelligent Graph-
ics Controller 20 (IGC).

This is the first shipping
graphics board to use the
TMS34020 chip from Texas
Instruments. This powerful
and sophisticated dedicated
graphics processor hums
along at a fleet 30 MHz. The
IGC handles all the graphics
work and does it faster than
your system’s main processor
could.

While the IGC comes witha
well-designed installation
utility and an excellent man-
ual, installing it isn’t for the
faint of heart.

Since my monitor wasn’tin-
cluded in the installation util-
ity, I had to go through a cus-
tom monitor installation and
install drivers and additional
software. It all took a while,
but the end results are down-
right amazing.

Using Windows became an
entirely new experience. Most
noticeable, of course, is the
crisp 1280- by 1024-pixel
maximum resolution that the
IGC gives you. Butthe proof of
the IGC’s graphics muscle
came when I kept opening new
windows that were running dif-
ferent graphics applications.
With my VGA, each graphics
window that’s opened slows
down all the other windows.

THE FACTS

‘ Intelligent Graphics
Controller 20
$2495; 34010-based
version, $1000

Options:

512K-byte video RAM
upgrade, $400; 512K-byte
| RAM upgrade, $330.

With the IGC, however, there
is no discernible degradation
in performance.

As you might expect, the
IGC outdoes itself in CAD ap-
plications. Using AutoCAD
with the well-known drawing
of St. Paul’s Cathedral, a re-
draw that took about 2 seconds
with my VGA popped onto the
screen in about athird of a sec-
ond with the IGC. And the 2
seconds required to zoom into

Requirements:
IBM AT or compatible.

Hewlett-Packard Co.
3404 East Harmony Rd.
Fort Collins, CO 80525
(303) 229-3800
Inquiry 1010. ‘

the image under VGA was re-
duced to about half a second.
When these common opera-
tions happen so quickly, they
appear instantaneous.

The IGC has drivers for
Windows (286 and 386),
AutoCAD, and GEM. But it
will work with all applications
that conform to TIGA (Texas
Instruments Graphics Archi-
tecture) and DGIS (Direct
Graphics Interface Standard).
All major software developers
are in the process of incorpo-
rating DGIS into their existing
and future applications, so it
will just be a matter of time be-
fore the IGC will work with
them all. Right now, it can
bring its power to many com-
monly used applications, in-
cluding Lotus 1-2-3 and Word-
Perfect. T get its maximum
resolution, you’ll need the
type of high-end monitor that
normally sells in the $2000
range. You can use the IGC
with lower-priced monitors,
but the maximum resolution
drops to 1024 by 768 pixels.

If you need the IGC’s reso-
lution and speed in your day-
to-day work, it’s an unbeat-
able bargain. And what’s
especially significant about
the IGC is that it brings to the
IBM PC the type of graphics
power that’s been available
only, at a much higher price,
on the Macintosh. O

—Stan Miastkowski

Gray F/X: Xerox Brings Good Image-Editing Tools to DOS

84 BY TE * JANUARY 1990

fyou’d asked me a week ago

to recommend an image-
editing program for a DOS
computer, I'd have recom-
mended that you buy a Macin-
tosh. But after working with a
new gray-scale raster editor
from Xerox Imaging Systems,
I’d say soup up that DOS box
with some extra memory and
get a copy of Gray F/X.

Gray F/X is designed to ma-
nipulate monochrome images,
either imported from another
application or scanned in di-
rectly. The program has all
the basic image-enhancement
tools you’ll need to do things

like changing brightness and
contrast, sharpening or soft-
ening edges, redistributing
gray values, copying and past-
ing parts of a picture, zooming
in and out, and doing little
tricks like rotating, slanting,
and warping part of an image.
The brush tools don’t have
the capabilities of, say, PC
Paintbrush IV, but theyre ad-
equate for a program that isn’t
trying to be a paint program.
You can use the brush, which
comes in a few different sizes,
totouchup animageor todraw
something into the picture.
continued



Seagate’s ST1096 Family

ven to the experi-

enced observer,

adiscdriveisa
technological marvel. With discs
spinning at 60 revolutions per second,
the mechanics involved are astound-
ing. It takes a company with a unique
level of skill and experience to pro-
duce drives in volume that perform
reliably year after year. A company
like Seagate.

Our 3.5" ST1096 family is a
great example of Seagate craftsman-
ship. Featuring a choice of 42, 60 or
83 formatted megabytes, these high
performance (24 msec average access
time) drives are ready for demanding
PC and Apple® applications. The
family offers ST412/MFM and SCSI
interfaces for application flexibility.
And they all feature a 50,000 hour
mean-time-between-failure rate.

Like the artist who spends years
perfecting his craft, Seagate has spent
the past decade mastering the fine
art of disc drives. For more informa-
tion on our multi-faceted product
line, contact your authorized Seagate
distributor, or call Seagate directly at
800-468-DISC, or 408-438-6550.

&P Seagate

Thomas Tisch & Andreas Lehmann Apple is 3 registcred trademarh.of Apple Computer, Inc
P 9 Seagate and the Seagate logo are registered trademarks of Seagate Technology, Inc
Oakiand, California © 199 g Techelogy. . e
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INTELLIGENT
SERIAL 170 CARDS WITH

DYNAMEMORY !

I~ B
The PCSS-81 is GTEK's most popular intelligent serial 1/0 card.
It provides 8 channels for PC/XT/AT/PS2-286 and is DOS
compatible. The PCSS-8I has 32K of Dynamemory, user up-

gradeable to 128K bytes. Dynamemary dynamically allocates
buffer ram as need

The MCSS-9IM is GTEK's newest intelligent card for the Micro-
Channel. The MCSS-9IM provides up to 9 serial channels and
up to 1 Megabyte of Dynamemory. Dvnamemory dynamically
allocates buffer ram as needed.

Fast - Intelligent - Affordable

If speed is what you want,
GTEK’s Model 9000 Eprom
Programmer will never let
you down. Its quick and in-
telligent programming al-
gorithms give you super
Sast speed, and you can
program the chip of
your choice, includ-
ing MPUs, erasable
bipolar prom equiva-
lents and Megabit Parts.

Call Toll Free 1-800-282-GTEK (4835) for
details on these and other quality GTEK products.

O.E.M. and Distributor Inquiries Welcomed!
P. 0. Box 2310

G I E K , INC. Bay St. Louls, MS 39521-2310

Fax: 1-601-467-0935 MS & Technical Support 1.601-467-8048

Development Hardware & Software

Micro-Channel & PC/XT/AT/PS2 are Hieyjnierset Tiareniaiha o 184 C.ig
Dymememory & » trademark of GTEK. inc
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Circle 138 on Reader Service Card
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$495

Requirements:

IBM AT compatible
(80286 or 80386) with a
hard disk drive (at least

10 megabytes free), a VGA
display, and DOS 3.0 or

The brush is smart enough to
pick up any shade you select
and allow you to paint with it.

The program’s designers
have avoided the trap some de-
velopers fall into of loading
the interface screen with too
many function icons and tool-
boxes. Gray F/X’s workspace
is clean and unobtrusive, and
it doesn’t overwhelm you with
boxes and bars that get in the
way. The scanning portion of
the program is the simplest
I’ve seen yet; it reminded me
ofthe Apple scanner software,
which lets you preview the
image and adjust the margins
before punching it in.

Gray F/X is a program
that’s frame-oriented; in order
to work with a piece of an
image, you first have to draw a
frame around it (rectangular
or free-form). This works eas-
ily enough, but I didn’t find it
to be particularly intuitive. I
kept expecting it to work like a
Mac program. Once you’ve
framed something, though,
you can quickly change the
way it looks, or the way every-
thing else around it looks.

Although the program will
work with graphics devices ca-
pable of 256 shades of gray, it

Gray F/X higher. Expanded

or extended memory is
recommended.

Xerox Imaging Systems
535 Oakmead Pkwy.
Sunnyvale, CA 94086
(408) 245-7900
Inquiry 1011.

is limited to 64. For most ap-
plications, this probably isn’t
a big deal. But to some poten-
tial users, this could be a fac-
tor. Gray F/X will work with
most monitors (VGA), scan-
ning devices, and printers that
are IBM-compatible. Scan-
ning resolutions are 100, 150,
or 300 dots per inch, in half-
tone, line art, or 16 out of 64
shades of gray. The program
will work with TIFF, IMG
(GEM), CUT (Media Cyber-
netics), PCX (ZSoft), and
PostScript files.

I worked with a beta version
of Gray F/X, primarily on a
BitWise 80386-based system
with an inordinate amount of
memory (8 megabytes). The
program ran like a charm, al-
though some operations taxed
the system’s RAM. Although
Xerox says you can run Gray
F/X on an 80286-based sys-
tem, I’d recommend that only
to people with patience and
time to kill.

Xerox has a reputation for
coming up with great ideas
that don’t quite make it in the
commercial computer market.
This package could help the
company shake that rap. O

—D. Barker

Simple

and Low-Cost
Faxing

at Its Best

O nce upon a time, fax ma-
chines cost thousands of

dollars and required their own
corner of the office. Now,
with the remarkable Fax96
from Fremont Communica-

tions, you can add fax capabil-
ity to your IBM PC for less
than $200.

The Fax96 is a half-length
plug-in card that will send and
receive Group 3 faxes at 9600
bps. With the easy-to-use soft-
ware that accompanies it, you
can send ASCII, TIFF, or
PCX files directly from your
hard disk to almost any fax
machine in the world, and

continued
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in a revolutionary, removable hard drive.

t last, the Disk Pack gives

you everything you've al-

ways wished for in a data
storage system. The speed and high
storage capacity of a hard drive. The
ease and convenience of a floppy disk-
ette. And the safety of a tape backup.
All wrapped up in a state-of-the-art
rugged unit, about the size of a paper-
back book. Designed to make your life
a lot simpler and more secure.

True portability is here
Just picture this: With the Disk Pack
you carry your whole work environ-
ment with you, wherever you go. All
your files, all your data stay orga-
nized and configured just the way you
created them. Between
your office and remote
sites. Or home. Or an-

other department. You
can even mail a Disk
> Pack. It's that
7 ugged.

The Disk Pack frees
Jyou from the constraints
of fixed computers. Your whole
work environment fits in the palm of your band.

Total security for your data
Simply slide out a Disk Pack module
and lock away your entire business
customer base and payroll figures in
adrawer or safe. Same for lawyer,

banker or accountant sensitive data
and Uncle Sam confidential informa-
tion. All fully secured in a snap.

PS/2]
IBM PC MAC
| § | l | |

DISK DISK DISK || DISK | [ DISK
PACK | | PACK PACK || PACK || PACK
Gel full data portability and security on
the computer of your choice. Macintosh,
PC-Compatible or PS/2.

Blazing speed
Rock-solid reliability
Limitless expansion

Breakthrough technology makes the
Disk Pack four to five times more
reliable than other removable prod-
ucts. Access times as low as 13 ms
make it one of the fastest hard drives
on the market. The Disk Pack doesnt
limit you to a single storage capacity
either. You can interchange 20-, 40-,
80- or 120-MByte modules in your

For more information call

1-800-322-4744

3 Disk pack”

The new standard in data storage technology
A—
s ) 13 M s

v T
1900 Avenue of the Stars, Suite 2870
Los Angeles, CA 90067 (213) 556-1663
Disk P B radlondil) of TGF,

system and between systems. Link
modules up for a whopping Half-
GByte + of on-line data. Store them
for unlimited off-line data. And do
lightning-fast data backups.

That’s not all. The Disk Pack turns a
shared computer into your fully per-
sonal machine within seconds. It’s
ideal for space grabbing applications
such as color graphics, CAD, or
music. One Disk Pack module does
the job of

100 diskettes.
Ten times
faster, And with
a lot less hassle.

And thanks to
the Disk Pack’s

. h The Disk Pack is ideal for
unique archi- data security. Lock it away
tecture, )’OU, Il ana forget about accidental or
use it equally intentional data loss.
well on any Mac, Apple, PC-compati-
ble or PS/2 computer. It's that advanced.

Circle 197 on Reader Service Card

EIID D D D D IS D D S S S S e
YES! /want to know more about Mega Drive Systems* new data
storage tecbnotogy. Please rush me more information about the
Disk Pack and your free booklet 20 Vatuable Facts About

Hard Disk Care and Maintenance” tuday.

Name

I Company

Address
I City State Zip
I Phone { )

Mega Drive Systems, Inc.
1900 Avenue of the Stars, Suite 2870
Los Angeles, CA 90067

- (23) 5561663

Number of Micros Mac PC




Circle 208 on Reader Service Card

Read Mac Disks ina PC
MatchMaker

- the best way to share data between a PC and
a Mac. The MatchMaker card lets you plug a
Macintosh floppy drive into a PC.

DS Al e TS 2

» Easy-to-install half-size card.
e Use any external Macintosh drive.

* DOS-like command software included.
* 1 year warranty, Made in USA.

e Also available; MatchPoint-PC to
read/write Apple Il disks.

‘‘..by far the most cost effective solution...” PC WEEK

132 W. Lincoln Hwy.

MicroSolutions 27" %os

Computer Products
J \
on - tke!

(815) 756-3411
-~ L] \J

f I y )
Vector™ TgX

The most complete micro typesetting system avail-
abletoday. Scalable fonts, font effects. TeX standard
and powerful new features. Saves more than 80% of
storage ascompared fo other TEX's. Supports allma-
for printers. Leaves other TX's in the dust. Only $249.

NewFase™ for WordPerfect

The instant font generator for WP 5.0/5.1. Create
high-quatty fonts as you need them. Use 90% less
storage than with BitStream.  Get camera-ready out-
put on most lasers and dof-matrix printers. Comes
with not 1 but 10 scalable fonts. Speclal symbols,
foreign characters, and more. Optional Greek, Cyiil-
lic, APL, astrological fonts. From $149.

Fonts a-la-carte

LaserJet softfonts generated in seconds! Much faster
than BitStream.  Much higher quality than Glyphix.
Save time. $§'s, space. From $25.

'SSBIJOIDN JO SHOLWBPDI| BID 8SD4MEN PUD X3] JOjoaA

MICR

O
Call today for the latest catalog.

(718) 575-1816

PRESS  47-30 Clyde Street, #2N Forest Hills, NY 11375
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Fax96
$195

Requirements:

| 80386 system with 384K

| bytes of RAM, a hard disk
drive with 1.5 megabytes
of free space, DOS 2.1 or

| higher, and a graphics

} display (CGA, EGA, VGA,

or Hercules). A graphics
printer is optional.

Fremont

Communications Co.

46309 Warm Springs

Blvd.

Fremont, CA 94539

(415) 438-5000

Inquiry 1012. ‘
| |

receive faxes even when you
are running an application.

The low price and small
size of the Fax96 are due to a
new single-chip fax controller
from Yamaha that replaces the
Rockwell chip set used by
most PC fax boards.

Installing the Fax96 was
easy. The manual provides
complete, illustrated instruc-
tions for setting jumpers to
choose the communications
port and IRQ level and for in-
stalling the fax software.
When you want to send a file,
you enter fields on a *‘cover
page” pop-up window.

Faxes are received in the
background, which means you
don’t need the Fax96 software
loaded. If you’re running an-
other application, a little win-
dow pops up on the screen, and
program execution halts until
the fax is received. I tested re-
ception while running a vari-
ety of applications(e.g., Lotus
1-2-3 and Windows) and
found no interference.

Received faxesare stored on
disk and can be called up from

a menu for screen display and
output to a variety of printers,
including tPe Hewlett-Pack-
ard LaserJet. The Fax96 soft-
ware maintains a log of sent
and received files. Before
sending files, the Fax96 soft-
ware has to convert them to fax
format, which takes about 40
seconds per page. Transmis-
sion takes between 20 and 50
seconds per page, depending
on their complexity.

My only complaint was
with the software, which is
slow and lacking in flexibility.
Fax96 software doesn’t in-
clude a phone log (nor will it
access other phone logs, such
as SideKick’s), so each trans-
mission requires youto reenter
the whole cover page. My beta
version had trouble sending
PCX files. File handling is
clumsy anq slightly illogical.
And it doesn’t include ad-
vanced features like fax broad-
casting or time-delayed trans-
mission. On the other hand,
these are drawbacks I can live
with for $195. m

—Andrew Reinhardt
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[ s f vanced Group Innovations.  channel had necessitated a spin off of ;‘;,' M
We have been building personal computers since  group into a full-fledged Everex subsidiary with

1986 as an OEM group of Everex. To date we a unique brand-name; AGI... Advanced Group

have shipped 500,000 of them to earn the repu- Innovations Computers, the name resellers and
tation of producing solid, reliable products. The  distributors implicitly count on.

continually increasing demand from the retail Call us today for further information.

AGI AGI AGI AGI AGI AGI AGI AGI AGI

Model 1700A 1700C  3000G 3000D 3000 3000K  Laptop Computer, Inc.
CPU 286/10  286/12  386SX/16  386/20  386/25  386/33%  286/12 Advanced Group Innovations

A Subsidiary of Everex Systems. Inc.
Desktop/ Desktop Desktop Desktop Desktop Desktop/  Desktop/ Laptop

Tower Tower Tower

To Order, Call
Landmark 10 15.7 18 254 40 533 15.3 (415) 683-2800
MIPS 1.6 2.5 2.8 3.64 59 7.94 241

Fax: (415) 683-4735
48460 Kato Road, Fremont, CA 94538

AGl is a trademark of AGI Computers. Inc.. AGI Computers [nc. is a registered trademark of Advanced Group Innovations, Ci 2 Re 4
Everex is a trademark of Everex Systems Inc. All specifications are subject to change withoutimpticespattaivin0/89 ircle 12 on Reader Service Card



We'll Keep
You Flying

Introducing Free 7wy On-Site Service

In addition to great prices, Swan has
developed a reputation for superior
after-sale support. Now, great support
has become even better as we introduce
an exciting new benefit: On-site Service
from TRW — FREE for one year if you
buy one of our 286 or 386 systems.* !
This service is also available to XT10
customers for only $59.

Here's how it works: If you have
any problems with your Swan system,
call our toll-free number and ask for a
technical support person. In many cases,
these experts will be able to determine
the problem at once. If a replacement
part is required, the part will be shipped
overmi.,ht to your site and TRW will be contacted. A TRW representative will
call you to set up a visit to your site. In most cases the service visit will occur
within 24 hours, the replacement part will be installed and you'll be back in
business. You won't find faster, easier service anywhere.

Want extended coverage? TRW on-site service for your second and third
years is available at very reasonable prices. Call for details. Also available:
installation of your system by TRW.

Swan

TECHNOLOGIES

Expanded Technical Support
In conjunction wirh TRW on-site service,
our technical support team is now avail-
able 9 a.m. to 9 p.m. (EST) weekdays
through our main toll-free number.

Swan OnLine

We have launched Swan OnLine, an
electronic bulletin board for our cus-
tomers...and future customers. Call
(814) 237-6145 to sign-on to Swan
OnLine and learn about our electronic
mail service, special interest groups for
each machine type, software available
for downloading, specials on selected
products and much more.

g —

|

30-Day Satisfaction Guarantee

Our 30-day guarantee’ means you can try any Swan-brand product for 30 days to
be sure that it meets your expectations. If it doesn't, send it back for a full refund.
No questions asked!

Special Support for Educational,
Corporate and Government Customers
The Swan Educational and Corporate Sales (ECS) team is dedicated to serving I
the special needs of the education, business and government marketplace. Staffed
with seasoned protessionals, the ECS team has worked with thousands of organi-

zations to help them get the most value from their computing budgets. lj

Special services include: credit terms for qualified organizations, no %
minimum order quantities, a special toll-free 800 number for ECS customers c
and price incentives on volume purchases. f
* Service m remote locutions may ircer additional travel charges. Call for details. *Items retierned must be as-aew, without medification or \""

damage. Shipping chirges and upygrade fees are not refundable )
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Swan 386/33

Fast, powerful, and expandable — this
Swan flies high above the rest of the flock.
Standard features include:

» 80386-33 33/8 MH:=

» Norton S (ver 4.5)41.8

e Landntark (ver 0.99) 58.7

» Power Meter (ver 1.3) 7.583 MIPS

* Phoenix BIOS

» IMB of 32-Bit RAM Expandable to ToMB

* Sladow RAM for Video & BIOS

» 32K of SRAM Caclie

o [ntel 80387-33 & Weitck 3176

Coprocessor Socket

® 230W Power Supply

* 6 Exposed 5.25" Helt Height Device Bays

* | 2MB5.25" & 1.44MB 3.5" Floppy Drives

» Ports: 2 Serial, T Perallel

® 8 Expansion Slois: 1132-bit, 5) 16-bit, 2) 8-bit
o Enthanced 101 Key Keyboard

® Clock Calendar wfBattery Backup

o Swan Selup & Ulilities Diskette

® QA+ Diaguostic Benelmark Program

® Micronics EMS 4.4 Softweare

* Microsoft MS-DOS ». 4.01

® One year free TRW Qu-site service

$3499

Base System with Dual Floppies, No Video

386/33 | .  VIDEO OPTIONS
| Drive Options | Mono

Include Monitor & Video Adapter

Mono | Mono | Color

B e 154999 | 55048 | $5199 | $5599
OB 16 55749 | $5798 | $5949 | 56349

/OB 051 56449 | 56498 | $6649 | $7049

Order Now Toll-Free

1-800-468-9044

FAX: 814-237-445() » {nternational: 814-234-2236

Call Today For Our Free Catalog

14" Flat | VGA | VGA |




Swan 386/20

“Tussey's Swan 386/20 tlies.”
Computer Shopper, April 1989
Gracefully combining power and
performance, this Swan has seared
to the upper limits of today's tech-

" $1599

Base System with Single Floppy, Na Video
386/20 W YIPDEOQ OFTIONS

Drive Options

Wt VGA | VGA
Mono i | Mano | Colar

w/ABMB (28msi
& 1.1 Interleave
w7 BOMTE (28mm)
& L1 Interleave
w/ 150MB [18ms)
ESDE e ) Indetloay
Vertical Case Option for 386/20 w/230W
Power Supply add $300

$H2099 [S2148] §2299 192799

H2449 [S2498| 520449152949

$3099 53148 $3299 53599

Swan 3865X

"Tussey’s entry comes in first for ex-
pandability and low price, and it still
turns in respectable times”

PC Week, Apr. 10,1989

$1199

Base Syetem with Single Floppy, No Video
386SX | , YIDFOOMTIONS

Drive Options |Mono

14 Flatf VGA | VGA
Mono | Mono | Calor

w/12MB “40nw)
& 11 Intetloave
W/ARME (2hms)
& L1 Interleave

ST S48 |S1799] 520049

S16991 51748 [$1899|82199

Flying for Less

All System Prices Reduced!

Thanks to the popularity of our Swan systems, we are
able to offer them at the lowest prices yet. We've slashed
hundreds of dollars off our powerful 386 machines,
making it possible for many to step up to the perform-
ance of 386 computing.

We offer more computer for your dollar. You could
buy our 3865X with a 48MB hard drive and mono video
for only $1699. Or you could buy Dell's 40MB SX for 40%
more. The smart choice — SWAN.

The risk-free choice — SWAN. Try one of our com-
puters for 30 days. If you wish, return it for a full refund.
We know you'll keep it...and enjoy your savings.

Don't take our word for it. Here's what our customers
have to say:

“Lam impressed witlt the performance of this computer
and will recommend your company to others.”
— Tom M. Henderson
Parkersburg, WV
"Ouver the years, 1've done business with several mail
order firms, but none of them could match Swan's prices,
quality and after-sale support.” — Mark L. Colien
Spring Valley, CA
"Not only were your prices competitive, but your service
was superb. You have definitely carned my respect and
support and | will be happy to order from you in the
future! Thank you very much.” — Darrell D. Walker
Honolulu, HI
“Ican safely say that the technical support staff that you
have has done a job above and beyond the call of duty.
Thanks for a good product and especially good service
after the sale.” L , President
Pioneer Financial Services
Kingston, TN

S2AMH | S2098 | $2249( 52549

S20499| $2748 [SIBY9| 53194

To order: Na surcharge on Discover, Visa, MasterCard or AMEX. ¢ Your credit
card is notcharged until vour order is shipped. Shipping: 3 or $5 minimum for
UPS Ground. Calllor shipping charges on Express Air, AIO, FPO, AK, Hland all
tareign orders. o It part of vour order is backordered, the remainder will be
shipped UPS Ground.  Allow 2 weeks tar personal and company checks taclear,
o Defective items replaced ar repaired at our discretion. © PA deliveries add 6%
salus tav. @ P'rices and terms subject ta change withoul notice.  Products may

differ trom photos.

= &
———

|Standard Features 386/20 | 386SX | 286/12 | XT10
CPU 80386 803865X 80286 8088-1
Speed (MHz) 20/8 16/8 125/6.25 10/4.77
BIOS Phoenix Phoenix Phoenix "hovnix
Norton SI Rating v 4.0 220 17.6 123 230
Standard Memory IMB IMB 512K b40K
Shadow BIOS 384K Yes Yes —
Memory Upgrades 27478010/ 30MB | 2737876788 | o120 3
Coprocessor Support BO287 or BUBR7 | H0387SX 80287 HO87
Expansion Slots: 32-bit 1 — - |
Expansion Slots: 16-bit 4 6 6 —
Expansion Slots: 8-bit 5 2 2 8
Dual HD/FD Controller Yes Yes Yes w/HD systems.
5.25" Floppy Drive Your Your Your Standard
3.5" Floppy Drive Choice Choice Choice Optional
Device Bays demed/iniermat | 3Exp/21nt. | 3Exp/tInt, | 3Exp/20nt. | 2 Exp./2 Int
Serial Ports 2 1 1 1
Additional 1/0 Ports 1 Parallel | 1 Parallel | 1Parallel |1Par/1 Game
Power Supply 200W 200W 200W 150w
Keyboard iuh&chckorsienn | 101 Key 101 Key | 101Key | 101Key
Additional Features Clack Calendar w/Battery Backup and Setup/Utilities Disk
Operating System MS-DOS & GW BASIC add $89 L8|
TRW On-Site Service 1 Year Free [ 1 Year Free[ 1 Year Free ] 1 Year-$59

Swan

UcTS
. PA « 16801

TECHﬂOlOGlE’ _i@"” of  QOpen: Sam.-Tip.m, M-F, 10a.m.-8p.m. Sat, |

Swan 286/12
"...steady and sure describes Tussey
Computer Products’ Swan 7?»()/12."
— PC Magazine, Sept. 12,1989

Reliability...at an affordable price!

$849

Base Svstem with Single Floppy, No Video
286/12 VIDEO OPTIONS
Drive Options | Mano 1\“’1 ”‘“ EGA |VGA

wiMB s | g1249[s1208[ 51599| 81749

W/ARMB2Sms) | 21349141398] 51499 $ 1849

& 1:1 Interleave
w/BOMB (25ms)
& 1] Interloave

S1699[S1748] 204982199

"I've been heavily using my Swan

XT10 now for almost five months
and I've enjoyed every moment of

t... I believe |
choice™.
— Dexter McGirt, Charleston, SC

$499

Base System with Single Floppy, No Videa

made an intelligent

XT10 VIDEO OPTIONS
Drive Options [Mond| CGA | EGA | VGA
Single Flopps $649( $799| $999(S1099
Dual Floppies | §729| §679$1079(81179
*w/32MB (ims)

$U29($1079 [$1279 51374

* Includes Single 360K Flappy Drive
Upgrade tram 127 ko 117 Flat Screen, add $49

Hard Drive

Order Now Toll-Free

1-800-468-9044

FAX: 814-237-3450 © International: 814-234-2236

2p.m-Spom. Sun

S=
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We've gathered the best

Take your pick from a flock of other quality
brand name computer products offered by
Swan. When you shop Swan, you'll enjoy
unbeatable prices, plus you'll get the benefit of
dealing with a leader in customer satisfaction.
Here are just a few reasons why:

* We won't charge your credit card until your

order is shipped.

* Orders received before 4 PM EST will be

shipped same day ...
at no cost to you!

and each order is insured

* We'll be here after the sale to help you in any
way we can, to answer any questions you

might have.

* Software orders over
$100 and accessories

under 6 pounds will be
shipped Federal Express.

PRINTERS

1180 92 cps, 80 col, 9-pin} ......... sl 79

1191 (240cps, 80 col, 9-pin) $Call
1124 (192cps, 80 col, 24-pin) $299
1595 (240cps, 132 col, 9-pin) .$449
1524 (240cps, 132 col, 24-pin) .$569
1624 (192cps, 132 col, 24-pin) -..$Call
4450 (1 tppm laser printer) $1375

tair-

NX-1000IT t180cps, 9-piny .. SCall
NX-1000 Rainbow

(144cps, 80 col, 9-pin) . .$229
NX-15 (120cps, 132 col, 9-pin) $349
NX-2400 (170cps, 80 col. 24-pin) ..... $Call

LASER PRINTERS

HEWLETT
PACKARD

Laserjet Series 11
* 8 ppm/512K

Laserjet Series 11D
Laserjet 1P

-..$1749
$Call
$Call

Open: 8a.m.-11p.m.M-F, 10a.m.-8p.m.Sat, 12p.m.-8p.m.Sun

EPSON

LX-810 (180 cps, 80 col, 9-pin) . sl 89
FX-850 (264cps, 80 col, 9-pin) -$Call
FX-1050 264cps, 132 col, 9-pin) -for
LQ-510 (180cps, 80 col, 24-pin) Best
LQ-850 (264cps, 80 col, 24-pin) .Price
LQ-950 (264cps, 110 col, 24-pin) .on
LQ-1050 (264cps, 132 col, 24-pin) .. Epson
LQ-2550 (400cps, 132 col, 24-pin) Printers

OKIDATA

320 (300 cps, 80 col , 9-pin) v
172 (180 cps, 80 col, 9-pin)
182 Turbo (220 cps, 80 col, 9- pm)
183 (120cps, 132 col, 9-pin) .

$339

.$Call
-$Call
.$199

321 (300cps, 132 col, 9-pin) .$469
380 (180 cps, 80 col, 24-pin) . ... $Call
390 (270cps, 80 col, 24-pin) ...... .$469
391 (270cps, 132 col, 24-pin) .. $659
393 @50cps, 132 col, 24-pin) ............. $Call
S CITIZEN
GSX-140 (192 cps, 80 col, 24-pin) ..... $329
(,‘ HEWLETT
F PACKARD
Deskjet (240cps, 80 col) $599
Deskjet Plus (240cps, 80 cob) ......... $Call
Paintjet (167cps, 80 col) ..... $1049

PACIFIC
OATA PRODUCTS
1-2-4 Plus 1MB Upgrade ....... $219
25 Cartridges in One! ......
Pacific Page ..o $479
Call for other Pacific Data products

Accessories for your HP Laserjet

MONITORS

— TTL Monochrome —
Magnavox 7623 Amber ... ............ $99
Packard Bell with tilt/swivel

Amber or Green
Samsung 14" Mono Flat
Swan Monochrome SW525 ..

—RGB/CGA———
Magnavox 8762 ..
Magnavox 8515 ..
Samsung SC452C ...
SWan RGB .....oooiccinnns

Imtec 1453
Magnavox 9053 ..
Packard Bell 1431 ... .

———— Multisyn¢c ——
Imtec 1455N Multi
Mitsubishi Diamond Scan
NEC Multisync 3-D 14"
NEC Multisync 4-D/5-D
NEC Multisync Plus ..
Swan Multiscan ..
Sony 1304

Amdek 732
Imtec 1453Q ... .
Magnavox 7749 (Grey Scale) ...... $129
Magnavox 9082 o

NEC Multisync 2a ..

PC ADD ON BOARDS
Boca

RAM Card XT ... $99
RAM Card AT

..$139
[/O Card XT/AT ... oo

Micron
RAM Card (MB-28-DH)
populated w/2MB RAM ........... $549

Call For Pricing on
Memory Chips!

8087-1 $159
8087-2 $119
80287 $129
80287-8 $189
80287-10 $214
803875X $297
80387-16 $339
80387-20 $379
80387-25 $479

Abochﬂard Plus
AboveBoard Plus 1/0O
Connection Co-processor ....
InBoard 386/PC ........ccccovvuene $589

Call for Daughterboard Pricing

Swan

\_

a division of

atcp

USSEY COMPUTER PRODUCTS

3075 RESEARGH DR EpspSTATESGOLLEGE, PA » 16801

VIDEO CARDS

EGA

ATI

EGA Wonder 800+ .........ccccoccueeee $199

Paradise

Autoswitch 480........cocovecimnnee $169

Swan

EGACard ..o $99
VGA

ATI

VGA Wonder (256K)
VGA Wonder (512K)
Orchid

Pro Designer VGA
Pro Designer VGA +..

Paradise

VGA Professional ..
VGA + 16

Swan

VGA Card (8-bit} ....
VGA Card (16-bit) ..

Video 7
VEGA VGA ..o $249
MISC.
Swan
Switchable (Mono/CGA) ............. $69
LAPTOPS
T1200HB oMtz .$1969
T1600 (12MH//20MB) $3259
T3100e (12MHz/20MB) .$2749
Call for other Toshiba models

Kodak

Diconix 150+ (180cps, 80 col) $345
Diconix 300 (300cps, 80 col) $399
FAX MACHINES

Panafax 135 .....

Panafax 145 .
Panafax 155

FLOPPY DRIVES
Mitsubishi
3.5" (720K) ... ... 88"
3.57 (1.44MB) ... . $10"
Sony
3.57 (720K) ... .87
3.57 (1 44MB) ... 89"
Roctec
5.25" 360K) . 87
525" (1.2MB) ... .88
Teac
5.25" 360K) .. 88!
5.25" (1.2MB)..... ... 89!

PC HARD DRIVES

Y. Falvd
NS LT SN

KL32020MB (40 ms) ........ $219/$259’
KL330 32MB (40 ms) ........ $249/$299’

iha

=3

miC
b

0

8438 30MB (68 ms)
3053 40MB (25 ms) ..

& Seagate

ST-225 20MB (65 ms) ..
ST-234 30MB (65 ms) ..
$T-125 20MB (40 ms) ..
ST-151 40MB (24 ms) ..
ST-157R 48MB Q& ms)
$T-251-1 J0MB (28 ms) ..
ST-4096 8OMB (.28 ms)

IMPRIMIS

80MB (28 ms) ..

. $62¢
150MB ESDI (16 ‘i mi) 51299/31495'

*Kit Price- includes cables, controlle:
Tud mounting screws.

Panasonic
KX-P1124 $299

¢ 192 cps Draft/63 cps NLQ
* Push/pull tractor feed

* Multiple paper paths

* Paper parking

* 6K buffer standard/

32K optional
Panasonic wide-carriage
1624 printer ........cccunnne $Call

Call Today & Ask For Cur Free Catalog

Order Now Toll-Free
1-800-468-9044

FAX: 814-237-4450 e International: §14-234-2236

S$=BTM2



values under our

SOFTWARE
AMERICAN LASERGO
Desipn CAD 3.0/3-D -$155/5209  GoScript/GoScript + .$125/$239
ASHTON-TATE LOGITECH
dBase e dBase IV 8429/8Call Finesse ... .. 589
BEDFORD LOTUS
Integrated Accounting, ..$159  Agenda ... ...$269
BLOC PUBLISHING 123v22/30 $Call/sCall
Personal Lawyer ...$39  Svmphony L 8439
Popdrop. ~..$34  MICROCOM
Formtiller ... -$89  Carbon Copy Plus 812
Formtool -$55  MICROGRAFX
BORLAND Designer .8Call
Paradox 3G ~SH9  Draw +/Craph + SCall/$Cali
Quattro; Quattro Prof $89/5Call  MICROSOFT
Turbo C 2.0/ Prof -$107/$159 ool e 8Call
Turbo Pascal 5.5/Prof $99'5169 I'light Simulator 4.0 . 845
BRODERBUND MS-DOS & GW BASIC

New Print Shop, Companion $39/$34

CENTRAL POINT
Copv I PC 827

Delune Option Board .$109
I’C Tools Delune 55 .. $79
CHIPSOFT

Turbo Tax L $Call

COMPUTER ASSOCIATES

Superaale 5 -$Call
COREL
Corel Draw 1.1 . ~..8Call
CROSSTALK
CrossTalk tor Windows $Call
DAC SOFTWARE

Dac Bonus Pack 4.0 -$Call
Dac Easv Accounting 4.0 -$Call
Dac Fasv Pavroll 4.0 $Call
Lucid 3-1) .. . .$69
DELRINA

Pertorm .$Call
FIFTH GENERATION

Fastback Plus 8104
FOX

Foxbaset /386 $199/$299
FUNK

Allwavs for 123/Symphony . $89/589
Sidewavs %42
GENERIC SOFTWARE

sweneric CADD Level 3. . $169
IGC

VML 386 .. $139
INTUIT

Quicken 3.0 $37

%
‘Juﬁ\ﬁrgx\. SR

s

"MODEMS

ATI
2400 ete Internal /External . $159/$199

Hayes Smart Modem
1200 bd Internal/External . $169/$289
1400 bd Internal/External $Call

Practical Peripherals

M00 bl Internal/External . $149/$199
400 bd MNP Int./Ext. ... $189/$209
swan Technologies

200 bed Internal/External .. .. $69/$89
400 bud Internal /External . $99/$149

Quick BASIC .
Quich C
Quick Pascal ...
Windows 286/386 ...
Word 5.0 ...

....8Call
S64/5129
.$Call

Works . . 399
PETER NORTON

Norton Advanced Utilities .$87
QUARTERDECK

DESQView 2.2/386 .$79/$119
QFMM 839
REFERENCE SOFTWAR
Grammatik 11 e 554
SAMNA

Ami Ami Pro . $129/5Call

SOFTWARE PUBLISHING

First Publisher 379
Harvard Graphics $Call
PFS First Choice 3.0 ... $89
PPFS Protessional Write 8135
SYMANTEC

Q& A . 8249
Timeline 3.0 ... . $399
THREE D GRAPHICS
Perspective Junior sovsvsusaomeme SHD
WORD PERFECT

Librarv ... . . 569
Word Perfect 5.0 .$219
WORDSTAR

Wordstar Professional v5.5 ... $199
Waordstar v 5.5 Upgrade -$Call
XEROX

Ventura Publisher 2.0 $Cali
Formbase .$319

IMSI

Serial Mouse .. e . 859

Opti Mouse w/Dr. Halo 111 ...872
Microsoft

Mouse/with Windows ... $109/$139

Logitech

Bus Mouse (320 dpi) . e S75

Serial Mouse (320 dpi) .$69
with Paint add . %10
with ’S$/2 connector add $10

ScanMan+ .$185

Circle 340 on Reader Service Card
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Swan ... for Quality;,
Selection and Price.

Every Swan-brand product is a solid, reliable performer that's
priced to fly — and built so that it won't let you down. But we
realize "value” can’t be measured in terms of price and reliability
alone. Quality, selection and service are important. That's why
we provide a wide variety of quality products and unsurpassed
customer service — now that's real value. And here's more:

* 30-Day satisfaction guarantee * Full one-year warranty
* Toll-free ordering & technical support * Fast, sure delivery

Swan Modems

With the Swan Modem, you'll be able to
communicate with other PCs and informa-
tion services around the world. Every Swan
Modem comes complete with communica-
tion software and full documentation.

¢ Hayes" compatible » Auto answer/dial
¢ Include C Talk Il software

2400 bd internal* ................$99
1200 bd internal ..................$69
2400 bd external .............. ..$149
1200 bd external ..................$89

* includes Bit Com v 3.5 software

Swan Tape Backups
Swan Tape Backups store 40MB on a single
tape cartridge ... reliably, conveniently and
economically.

40MB Internal ............. veeere $269
40MB External...................$399

Swan Keyboards

101 Key Touch & Click/Silent...$79
84 Key Touch & Click

Swan Video Cards

Upgrade to graphics...or all the way to the
new color standard — VGA. A Swan video
card can help you better meet your needs
today ... or help you ride the wave of technol-
ogy into tomorrow.

Switchable Card eliercules® to CGA

e Parallel Port ..., $69
EGA Card * EGA/CGA/TTL
* 640 x 480 Resolution ... $99

VGA Card e Register-level compatible

® 256K RAM * 17 VGA Modes

VGA 8-bit) Special Price! .......$129
VGA (16-bit)

Swan Monitors
Swan offers you the choice of either our
economical TTL monochrome or the profes-
sional, high resolution multiscan monitor.

Swan TTL Monochrome « 12" etched
anti-glare screen © 720 x 350 resolution

* Tilt/swivel base $89
Swan Multiscan ¢ 14" anti-glare screen

* Compatible with Mono, CGA, EGA, VGA
¢ 800 x 600 resolution .31 dot pitch * Ana-
log & digital inputs ® Auto Screen sizing &
centering e Tilt/Swivel base $429

To order: No surcharge on Discover, Visa, MasterCard or AMEX.
®* Your credit card is not charged until vour order is shipped.
Shipping: 3% or $5 minimum tor UPS Ground. Call tor shipping
charges on Express Air, APO, FPO, AK, T and all loreign orders.
o It part ot vour order is backordered, the remainder will be
shipped UPSGround. s Allow 2 weeks tor personal and company
chechstoclear. e ALLSALES (exeept Swan products) ARE FINAL
* Detective items replaced or repaired at our discretion. » PA
deliveries add 6% sales tax. » Prices and terms subject to change

without notice. = Products may difter from photos. m"nolocl!’ _I c
I—

Order Now Toll-Free

1-800-468-9044 JoyssnsssEAYnchugl’gl(P- lélrerE%mF:Fieo PAL! ?sL)sl

S S=BTM2
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FIRST IMPRESSIONS B Ben Smith

ewlett-Packard/Apollo has
changed the definition of an
entry-level graphics worksta-
tion with the introduction of
the low-cost Apollo 2500. A year ago,
only the elite used graphics workstations
for specialized engineering applications.
Then came the “affordable” high-per-
formance workstations, Digital Equip-
ment’s DECstation and Sun’s SPARC-
Station, with half the price and twice the
performance of previous workstations.
Now, for less than $4000, the Apollo
2500 offers you three to four times the
computing speed of a VAX-11/780 and a
graphics resolution that is equivalent to
the finest monochrome displays for PCs.
You can have two 2500s for the price of
one DECstation. When you consider how
much it would cost to build an 80386-
based AT to the level of the Apollo 2500,
you realize that this machine represents a
major change in the price/performance
ratio.

The Package

For the base price of about $3900, you
get a 20-MHz Motorola 68030 processor
with a 20-MHz 68882 math coprocessor;
4 megabytes of RAM; a 15-inch, 1024-

Apollo

Shrinks the
Workstation

Price Tag

The Apollo 2500 sets

a new price/performance
standard for

graphics workstations

by 800-pixel, 76-Hz monochrome moni-
tor; and an Apollo keyboard with a three-
button mouse. (The price of this con-
figuration for educational institutions is
$2500.) The minimum configuration
also includes a serial communications
port, but no parallel port. You must use a
serial or network printer.

This is a diskless network configura-
tion with either Ethernet, the Apollo
token ring, or IBM’s Token Ring. You
can make it into a stand-alone system by
adding an internal 200-megabyte 3'-
inch SCSI hard disk drive, with the oper-
ating system and utilities, for roughly
$3000 more. Other options include a
1280- by 1024-pixel, 70-Hz, noninter-
laced monitor, a 660-megabyte hard disk
drive, a floppy disk drive, a 2.3-gigabyte
8-millimeter tape drive, and up to 16

COMPANY INFORMATION

Hewlett-Packard/Apollo
{ 330 Billerica Rd.

Chelmsford, MA 01824

(508) 256-6600

Inquiry 887.

megabytes of memory. All options are
available only through Apollo. The 2500
has no provisions for additional serial
ports or for a parallel printer pert.

The Apollo 2500 box is only 15% by
22% by a slim 52 inches. It is designed
for use either as a base for the display
tube or as a tower beside your desk, but it
lacks stabilizing feet for the latter orien-
tation. Inside the box, the hardware takes
only about half the usable volume. The
CPU board is a mere 14% by 11 inches.
The network card is installed in a single
horizontal AT-bus slot; however, you
can’t put any old AT board in the slot and
expect it to work. You must write special
drivers for the boards to work with the
2500.

Everything but the network controller
and power supply is on the motherboard:
1-megabyte single in-line memory mod-
ules mount directly into the 16 memory
slots; seven somewhat incomprehensible
status LEDs and reset and operating-
mode buttons are on the front; and the
SCSI controller is near the back with a
ribbon cable connector for the optional
hard disk drive and an external port for
connecting external hard disk and tape
drives. To the left of the motherboard is a

94 BYTE * JANUARY 1990



cage for the network card and the option-
al hard disk drive. On the far right is an
88-watt universal power supply, which
doesn’t require switching between 50-
and 60-Hz power. There are 4 inches of
empty space between the power supply
and the motherboard.

But wait! Is the Apollo 2500 running
Unix? No, it’s just a well-crafted illu-
sion. Apollo systems do not run Unix, al-
though Unix programs are easily ported
to them. The Apollo 2500 runs Do-
main/OS, Apollo’s proprietary operat-
ing system for networked workstations.
The Unix apparition results from the
port of all the Unix System V.3.1 and
BSD 4.2 shells, utilities, and libraries to
Domain/OS.

Among the applications that are al-
ready available for the 2500 are Team-
work, a large-scale software and systems
development environment from Cadre
Technologies; Software through Pic-
tures, a computer-aided software engi-
neering system from Interactive Devel-
opment Environments; InterBase DBMS
from Interbase Software; Nexpert, an
expert-system environment from Neu-
ron Data; Oracle’s DBMS; Frame
Maker, a workstation publishing system

PHOTOGRAPHY: PAUL AVIS ©® 1990

from Frame Technology; Interleaf’s
electronic-publishing system; and Math-
ematica, a graphical mathematics mod-
eling and research tool from Wolfram
Research. The WingZ spreadsheet from
Informix, Island Graphics’ desktop pub-
lishing software, and Mathematica are
all bundled with systems for higher edu-
cation. So you can see that the Apollo
2500 is already in the mainstream of
applications.

Your Fingers and Eyes
Working with a 2500 isn’t quite like any-
thing else. As with many proprietary sys-
tems, the keyboard is peculiar to the op-
erating system and workstation. (An
optional Motif-compliant keyboard is
available.) The keyboard has 10 general-
purpose function keys that reside above
the usual QWERTY keys, and a numeric
keypad is on the right with five special
function keys above it. An 18-key block
of window manipulation and editing keys
is at the left of the keyboard. Every key
performs a default function; many key
combinations are also predefined. You
can extend or redefine any of the keys to
fit your special needs.

Unless you are running OSF/Motif or

The Apollo 2500 provides
workstation performance
Jor less than $4000.

Note the unusual
keyboard layout designed
Jor use with Apollo’s
proprietary Domain/OS.

another X Window System window man-
ager, the windows (via the Apollo Dis-
play Manager) look like nothing you’ve
seen elsewhere. Each window has a title
bar at the top, a text box, and a com-
mand/shell entry line at the bottom. You
needn’t use the mouse; instead, you use
the special function-key block on the left
side of the keyboard.

Because of the tight relationships
among the windows, the Display Man-
ager, the Domain/OS, the screen, the
keyboard, and the mouse, this window
environment is especially responsive,
unlike other graphical user interfaces
that are built as layers above the operat-
ing system. People who take the time to
learn the Apollo way usually feel com-
fortable with, perhaps even attached to,
this window environment.

Discovering the 2500 is like walking
into an art deco restaurant and finding
not only that the decor is clean and
bright, but that the menu has everything
you want to eat at an affordable price.
But art deco is not the current fashion;
nor is Domain/OS. &

Ben Smith is a BYTE technical editor and
can be reached on BIX as “bensmith.”’
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ORA LOT
OF COMPUTER.

OK. So you don't have the higgest budget in the world.
But that doesn't mean you have to think small.

Introducing the Dell System® 316SX, 16 MHz 386™SX.

A COMPLETE
386SX
SYSTEM FOR
ONLY $1899

pelli” q-:_m-‘.-m G ..ln - -E-\ Lo i)
EEEXTT """‘j"- S SRS

Now you can get into 32-bit computing with this

complete 20 MB systen. Including 512 KB of RAM, a VGA

Monochrome monitor, and three 16-bit industry standard
expansion slots. With a 5%4" or a 312" diskette drive.

More important, it's built by Dell. The computer
company rated number one for overall customer satisfaction
in the last four PC Week polls of corporate volume buyers.

Over IBM. Over Compag.

And every Dell System comes with a one-year
warranty, toll-free technical support and next-day desk-side

service provided by the Xerox Corporation.” So for $1899,

you don't have to buy a cookie cutter clone

and go it alone.

Call Dell. You'll get a lot of computer.

With a lot of company. m
i a L . 800-426-5150 |

Toornder, call. For Dellin Canada, call 800-387-5752.  [aeiiallisl
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Cause

CAUSE introduces
personal program-
ming — a new

technology that lets

you create software

without learning a
language. With CAUSE, use a graphical
interface and object-oriented program-
ming techniques to build applications in
hours instead of months. Without any
code or syntax. Users can create those
elusive solutions. Programmers can
develop as fast as they can prototype.
Naturally, CAUSE implies EFFECT.
EFFECTS are applications written with
CAUSE, and published by Maxem.
Submit your CAUSE-generated applica-
tions to Maxem, and publish software
without the hassles of marketing and dis-
tribution, only the hassle of cashing your
royalty check. Get in touch with the
future; call Maxem 1-800-336-6296 or

write Maxem, 7855 South River Park-

M2XeM® way, Tempe, AZ 85284.
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Jerry contemplates
changing to a new word
processing program
and upgrades Mrs.
Pournelle’s computer

ccording to the file-numbering

system I use, this is column

100. That doesn’t mean I’ve

done only 100 columns, be-
cause I’ve been writing these for more
than 8.3 years. I didn’t start using the
numbering system until I’d been at this
for a while, at least a couple of years.
Come to that, I’ve done special issues,
book reviews, and show reports, none of
which were numbered.

Nowadays, these columns are about
6000 words long. Figuring 6000 words a
column and counting only the numbered
ones, that’s 600,000 words I’ve done for
BYTE. I expect the true count is closer to
800,000 words, a fair-size book. Put an-
other way, though, it’s only 4.8 mega-
bytes. That would have been several
boxes of 8-inch floppy disks back when I
first started, but it’s only four 5%-inch
disks in the 1.2-megabyte high-density
format, and most of my hard disks have
subdirectories fatter than 5 megabytes.
Maybe it’s not so very much after all.
Sure seems like more.

Indeed, that’s only 4.8 megabytes of
characters (assuming 800,000 words av-
eraging five characters and a space per
word) in standard ASCII text such as was
created by old Zeke, my friend who hap-
pened to be a Z80. However, even Zeke
running WRITE, the text editor Tony
Pietsch wrote for Larry Niven and me
after we grew weary of Electric Pencil’s
shortcomings, would have had to mark
the ends of paragraphs with a carriage re-
turn. My paragraphs tend to be long; as-
sume 80 words as an average, and you get

EXPERT ADVICE

COMPUTING AT CHAOS MANOR @ Jerry Pournelle

A MATTER OF STYLE
AND GRAMMAR

another 100,000 characters, so that my
entire BYTE oeuvre is 4.9 megabytes in
WRITE format.

In fact, though, what I have done is a
great deal more than that. I just looked at
the file size of last month’s column. At
6000 words, it should be 36,000 charac-
ters; but Q&A Write stores it in a file
that’s over 44K bytes.

That’s a lot of storage overhead. In the
old days of 160K-byte floppy disks, I
couldn’t have put up with that, not only
because the larger file size took up room
I didn’t have, but also because it would
have taken forever to load and save. Like
most writers, I was taught that when
using a computer for creative writing you
must save early and often, because you
never know when some software glitch is
going to hang the computer. That type of
glitch was a major reason we weren’t
happy with Electric Pencil; one of the
features Tony put into WRITE was the
capability to recapture your unsaved text
from memory, even if you did a hardware
reset. Even so, I tend to save my work
after each paragraph.

Saving to 160K-byte floppy disks took
many seconds. When we first got the ma-
chines, that didn’t seem important, but
as the weeks went on, I developed a ten-
dency to fidget while the machine was
saving. Nowadays, the Distributed Pro-
cessing Technology disk drive controller
in my Big Cheetah has an on-board
68000 CPU chip with a megabyte of
RAM and more smarts than old Zeke! I
can load and save this file so fast I hardly
notice there’s disk action going on. The
DPT controller drives a 330-megabyte
Priam hard disk drive; so file size isn’t
very important, anymore.

Despite that, I might change word pro-
cessors; which is to say all this has been
an elaborate lead-in to yet one more dis-
cussion of word processors for writers.

The Writer’s Word Processor
The text editor I generally recommend to
writers just getting into computers is Sy-

mantec’s Q&A Write. I’m using it now. I
recommend Q&A Write because it’s far
and away the easiest to learn of the full-
featured word processors; although it
doesn’t have all the features available in
WordPerfect or Microsoft Word, it has
more features than most creative writers
will ever want or need. Most of Q&A
Write’s “missing” features have to do
with print format, which isn’t important
to creative writers, anyway, since our
output tends either to go out over a
modem or to be simple double-spaced
typescript of 60-character lines.

When I say Q&A Write is easy to
learn, I mean that most writers can just
sit down and start using it, even if they 've
never tried writing with a computer be-
fore. Most things in Q&A Write—either
the stand-alone product or the almost-
identical editor contained in Q&A—
work just the way you expect them to.
Moreover, if the newcomer to Q&A
Write has any experience with WordStar,
most of the old commands have been pre-
served. Control-R scrolls up a page,
Control-T deletes the next word, and so
forth. It has been my experience that any-
one can learn to use Q& A Write in a very
short time.

There are other attractions. It’s fast.
There’s a good macro capability. The
character set is attractive on EGA and
VGA screens. There are on-screen mar-
gins, something I didn’t like at first; now
I can’t see how I got along without them.
There’s a little card-file program that lets
me make notes as I go along. It annoys
me that there’s no ability to sort andprint
those cards, but since they’re in ASCII
format, it was no great trick to write a lit-
tle QuickBASIC program that will do
that for me. In other words, I very much
like the program, which naturally raises
the question, why would I consider aban-
doning it?

There’s only one real reason: the file
format. Q& A Write stores files in its own
strange format. That format may have

continued
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been published, but I've not seen it. In
any event, few third-party programs will
work on Q&A Write files; and after a
while, that gets to be a pain.

Third-Party Stuff

Two of the programs I'd like to be able to
use are the grammar and style checkers
Grammatik III and RightWriter. I don’t
really need either one of them. Both nat-
ter at me about my long sentences, and
neither really understands what I'm

doing; but even so, it’s sometimes worth
the effort to run an essay through the mill
just to be certain I'm not losing my
touch. Grammatik IIT did wonders for
Mrs. Pournelle’s writing over the course
of a year—and saved us a lot of fights,
too. Writing is a very personal thing, and
it’s easy to get defensive when a human
editor criticizes your stuff. The com-
puter program doesn’t mind at all if you
think its critique is full of beans, and you
don’t have to admit to anyone that it

|the advantages of

pros Little Board/286.

Nowinasingleslot.

Slot Board/286.

One philosophy. Two systems. Ampro’s new Slot
Board,/286, like the Little Board,/286, is a complete AT-
compatible single board system. Each is equivalent to an
AT motherboard and four expansion cards. Now, you can
choose between stackable systems with the Little Board/
286 or passive backplane systems with the Slot Board,/286.
PC/AT Software compatible.
Supports all standard PC/AT
operating systems. DR-DOS is
included with each board.
Everything you need.
StackPlane™ or backplane. 512K
to 4 MB on-board DRAM. Boot-
able Solid State Disk. Disk controllers. Display controllers.
A selection of 1/0 ports. Card cages and passive backplanes
for easier system implementation.

Better answers for embedded systems. Bolt-in or plug-
in. Little Board/PC and Little Board/286 with their com-
pact, easy to build-in StackPlane architecture. Slot Board/
286 with its passive backplane for /0 and peripheral
intensive applications.

Available worldwide. Call Ampro or any of the distribu-
tors listed below for complete details on Ampro Little
Boards or Slot Board/286.

Slot Board/286 Features
« IBM PC/AT compatible Math co-processor
« 120r 16 MHz 80C286  support
CMOS CPU « Real time clock
« Up to 4MB DRAM « Low power (approx.
» On-board Bootable 8 Watts)
Solid State Disk « Wide operating temp.

« 2 serial ports (RS232C/  range: 0 to 60° C

RS422/RS485) « Low parts count. High
« Parallel printer port reliability
« AT Bus hard disk » Optional Mini Modules:
interface Video controllers
« Floppy disk controller  LCD Display Driver
« SCSI controller Serial/Paraliel
« Enhanced Award ROM expansion
BIOS Modem ... and more

All trademarks are the property of their respective owners

(408) 734-2800

AVIRL0]

SINGLE BOARD SYSTEMS

Ampro Comyp Inc., 1130 A in View/Alviso Road,
Sunnyvale, CA 94089, Telex: 4940302 FAX: (408) 734-2939

Reps: USA - contact AMPRO {er the name of your nearest rep. Ausiralia - 613 720-3298; Ausiria - 43-1/45 4510-0, Canada - (604) 438-0028; Denmark - 45 3 66
20 30: Finland - 3580 585-322; France - 331 4502-1800. Germany, West - 49 89 611-6151; Hong Kong/PRC - 5 8613118; [srael - 972 3 49-16-95; Iraly - 396
811-9406; Japan - 81 3 257-2630, Netherlands - 31-10-41 8521; Sweden - 46 8 55-00-65; Switzerland - 41 | 740-41-05; United Kingdom - 0296435511
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caught a stupid mistake, either.

RightWriter and Grammatik III are
very different. Just for the fun of it, I put
this essay through each. Both think my
sentences are too long. Both chide me for
every instance of passive voice. Other-
wise, their analyses aren’t similar at all.

They both have minor problems.

Grammatik IIT sort of knows it’s work-
ing with a Q&A Write file; but because
of Q&A Write’s odd file format, Gram-
matik III can’t let you change the length
of a line, meaning you can’t edit most
problems from within the Grammatik III
program itself. Grammatik III doesn’t
know you can end|a sentence with
“etc.,” so it believes that’s part of the
next (too long) sentence. It finds unusual
capitalization, one of my most common
mistakes (I hold the Shift key down too
long), but there’s no way to put specific
weird words in its dictionary. (What you
must do is tell it to ignore the word for the
rest of the session. If you put a word like
CoDominium in the dictionary, it always
challenges the odd cabitalization. Sigh.)
Grammatik III can’ﬂ learn that DESQ-
view and LapLink are supposed to be that
way.
RightWriter has iis share of minor
problems. As an example, you must re-
member the exact filename and path to
the file you want it to analyze. There’s no
on-screen system to work your way to the
file. The major problem, though, is that
RightWriter just isn’t as smart as Gram-
matik ITI. Subtle problems are totally be-
yond its capability. It natters incessantly
about trivial difficulties but misses im-
portant ones. RightWriter doesn’t be-
lieve that I should use words like disser-
tation and readable and criticizes and
collaboration because they are jargon. I
shouldn’t use factors, disadvantages, or
effectiveness because they are often mis-
used and might be misunderstood. I
shouldn’t use funk or botched because
they are colloquial.

RightWriter doesn’t think much of my
ability: it finds this essay “weak,” and
demands that I use shorter sentences, no
passive voice, and a much simpler vocab-
ulary. I don’t agree.

I suppose RightWriter can help begin-
ning writers get up to speed, but I don’t
find it much help. I certainly wouldn’t
change text editors just to use it.

Grammatik III might be worth the
change, but since it almost works with
Q&A Write, I can already use it, and do,
although not as often as I would if it bet-
ter understood the Q&A Write file for-
mat. One caution: use your own spelling
checker before invokiﬂg Grammatik III.

continued



Nasties.

™

Nasty over-write? No sweat!

Soft-ICE memory range break points help you
track down memory over-write problems
whether you are doing the over-writing or
another program is over-writing vou.

Hung program? No problem!

When the system hangs, you now have hope
With Soft-ICE you can break out of hung
programs no matter how bad the system has
been trashed. And with Soft-1CE's back trace
ranges you can re-play the instructions that led
up to the crash.

Program too large? Not with Soft-1CE!

Solt-ICE runs entirely in extended memory. This means
you can debug even the largest DOS programs. And
since your program runs at the same address whether
Soft-ICE is loaded or not you can find those subtle
bugs that change when the starting address of your
code changes.

System debugging? Soft-1CE is a natural!

Solt-1CE is ideal tor tull source level debugging of TSRs.
interrupt service routines, self booting programs. DOS
loadable device drivers, real-time kernels. non-DOS O, Ss
and ROMs. Soft-ICE can even debug within DOS & BIOS.

F—

INALLY. A debugging
tool tough enough to
handle the DOS

New Version 2.0

How Soft-1CE Works

Soft-ICE uses the power of the 80386 to sur-
round your program ina virtual machine.
This gives you complete control of the
DOS environment, while Soft-ICE runs
safely in protected mode. Soft-1CE uses the
80386 to provide real-time break points on
memory locations, memory ranges, execution,
170 ports, hardware & software interrupts.
With Soft-1CIEE you getall the speed and power of
a hardware-assisted debugger ata software price.

Don’t want to switch debuggers?

You don’t have to!

Soft-ICE can run stand-alone or it can add its
powerful break points to the debugger you already
use. Use your favorite debugger until you require
Soft-ICE. Simply pop up the Soft-1CE window to set
powertul real-time break points. When a break point
is reached. your debugger will be activated automatically

MagicCV with Soft-1CE

Using Soft-1CE with CodeView gives you the features
necessary for professional level systems debugging
MagicCV and Soft-1CE can work in concert with Code-
View to provide the most powerful debugging platform
you will find anywhere

“These may be the only two products I've seen in
the last two or three years that exceeded my wildest
expectations for power, compatibility and ease-of-use.”
—Paul Mace
Paul Mace Software

‘ New Soft-ICE 2.0 features RUN CODEVIEW & ™
So'lt-.lCIiy $386 B Back Trace Ranges IN 8K
I\Iag?cC ) $199 B Symbolic & Source level debugging Ma iccv
MagicCV for Windows $199 B ENIS 4.0 support with special EMS g
Buy Soft-1CE & MagicCV(W) debugging commands CodeView is a great integrated debugger.-but
—Save $86 ® \\'indowed user interface it uses over 200K of conventional memory
. . ; ’ MagicCV uses advanced features of the
Buy MagicCV and MagicCVW 80386 to load CodeView and symbols in
—Save $100. ™ extended memory. This allows MagicCV to
Buy All 3 —Save $186. P N _M run CodeView in less than 8K of conven-
) . i’ u e a tional memory on your 80386 PC.
10 day money -tk giafunire B TECHNOLOGIES :thVersu?n 2.0 includes EMS' 4.0 driver.
Visa, MasierCard and g =R (lepuon Wlndows Developers!
AmEx accepted e CALL TODAY (603) 888-2386 VLI R gle) 3 el A
prnmeren or FAX (603) 888-2465

P.O. BOX 7607 B NASHUA, NH B 03060-7607
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Roland Larson’s Readability is almost
important enough to change text editors
for. This program does the best job of an-
alyzing readability of any program I've
ever used. Unlike most programs that at-
tempt that job, Readability looks at what
you're trying to do, and it compares your
work with experts doing the same thing.
Fair warning: one of the “experts” in
popular science exposition is, ahem, me.
Readability understands that while aver-
ages are important, so is variability; an

essay with nothing but short sentences
soon gets boring. However, the program
catches expository lumps, in which you
have several long sentences full of long
words all run together.

I can’t recommend this program high-
ly enough, not only to beginning writers,
but to experienced writers in a hurry; it
will catch things you didn’t want to have
go out under your name. I use it a lot; and
I ought to use it more, and would if I
didn’t have to go through the ASCII con-

ARE YOU STILL DRAWING FLOWCHARTS BY HAND?
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* Runs on IBM or compatibles

= Only $229!

FLOW CHARTING [+

Flow Charting I+ will amaze you with its speed, power and simplicity.

= Update and print charts as fast as the situation changes

= See your revisions right away—no long wait for charts to be hand drawn
= Select 26 standard shapes; 10 text fonts

= Tutorial manual makes learning easy

= Produces excellent organizational charts!

PATTON & PATTON

Software Corpioration
Excellence in charting the flow of ideas
For more information, see your local retailer or call

1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Calit./Int’l.)
81Great Oaks Blvd., San Jose, CA 95119
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version and back every time.

Readability does have one problem: if
there’s a header without a period at the
end, the program insists that it’s part of
the next sentence, even if there are two
carriage returns and an indentation be-
tween it and the beginning of a true para-
graph. I don’t suppose there’s much to be
done about it, just as I don’t suppose it
will ever learn to understand the Q&A
Write file format.

I"d like to use the Microsoft Bookshel f
CD-ROM as part of my word processing
operation. Alas, I can’t. I have enough
trouble getting Bookshelf to work with
DESQview—you can just do that—with-
outtrying to induce it to work with an un-
recognized word processor. This is a real
pity, because Bookshelf crams a lot of
information on that CD-ROM, and much
of it is stuff I ought to have available and
would use if it were convenient; and
when Bookshelf is working right, it is
convenient.

There are a lot of useful CD-ROMs,
and very few to none of them are aware of
Q&A Write’s file structure.

There’s Jurisoft’s CompareRite,
which takes two versions of a document
and shows their differences; it’s ex-
tremely useful for collaborations. And
then there’s GrandView, a nearly essen-
tial outline program. It’s published by
Symantec—but it doesn’t recognize
Q&A Write files, which must be con-
verted to ASCII just like any other
foreigner.

I could go on, but I presume the point
is made. Q&A Write, for all its conve-
nience—and it is very convenient—
doesn’t work well with other text pro-
cessing programs, and I have no reason
to believe that will change. Symantec
told me a year ago they’d do something.
One proposed solution would be an Atex
output option. I was sent an experimental
copy of a file conversion system that
changed Q&A Write files into something
more universal; but since Q&A Write
couldn’t read the files it had made, that
didn’t help much, and anyway they never
released that conversion. I presume the
notion is now dead. Pity.

I’m not sure where I go from here. I'm
in no tearing hurry to change editors, not
with all the work I’ve got to do. On the
other hand, I think it has to be done.
There’s just too much new stuff being
written, and Q& A Write doesn’t seem to
be keeping up. So where to from here?

There are a lot of options.

One obvious choice is WordStar. 1
never liked the old WordStar, simply be-
cause I am perpetually fiddling with my

continued



THE NEW STANDARD FOR
HIGH PERFORMANCE
STATISTICAL SOFTWARE

COMPLETE STATISTICAL SYSTEM
WITH DATA BASE MANAGEMENT
AND GRAPHICS

A powerful, comprehensive, elegant, and super-fast statis-
tical package for IBM (PC, AT, PS/2) and compatible
computers. B The CSS optimized user interface with fast

hierarchical menus incorporates elements of artificial intelli-
gence; even complex analyses require only a few keystrokes
(batch processing is also supported). M CSS features compre-
hensive, state of the art implementations of : Basic statistics,
Multi-way frequency tables, Nomparametric statistics,
Exploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysis with modeling and
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/
MANOVA, Contrast analysis, Discriminant funclion
analysis, Factor analysis, Principal components, Multidi-
mensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logit/
Probit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,

and much more. W All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). @ All
CSS screen output is displayed via customized Scrollsheets™
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in a Scroll-
sheet™ can be instantly converted into a variety of
presentation quality graphs; contents of different Scroll-
sheets™ can be instantly aggregated, combined, compared,
plotted, printed, or saved. M The flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface(read/ write)to all common file formats(Lotus, Sym-
phony, dBII, dBIII +, DIF, SYLK, . ..)and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing pro-
grams (Aldus, Ventura). B CSS data files can be as large as
your operating system (DOS) allows; 0S/2 version coming
soon. M CSS precision exceeds the standards of all common
precision benchmarks. B Technical note: The CSS user
interface and all VO were writlen in Assembler and bypass
DOS; graphics and data management were written in
Assembler and C; the computational algorithms were
written in Assembler and optimized Fortran. W $495 (plus
$5 sh/h); 14-day money back guarantee.
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text and I don’t want to have to go do
Control-B to reformat the paragraph
when I’'m done. I want the computer to do
that for me as I write. The new WordStar
5.5 fixes that traditional problem. It’s
fast, and heaven knows most outside pro-
grams recognize the WordStar format.

There are two main disadvantages.
First, WordStar doesn’t really like to
show you on-screen left margins. That’s
a minor problem, but I confess I have
grown fond of the screen appearance of
Q&A Write. Second, WordStar files are
not readable with a standard text editor
or viewer such as you find in Norton
Commander. Although Q&A Write files
have a lot of control characters and stuff
in them, the text itself is pretty well
straight ASCII once you get past the
header; and I've got used to being able to
peek into those files.

The next candidate is WordPerfect.
This is said to be the most popular word
processor for the IBM PC. Whether or
not that’s correct, a lot of people use it,
so there will always be third-party
support.

Aside: PluPerfect

There are also ways of taming WordPer-
fect. PluPerfect, from a tiny outfit called
IR-Soft, is a TSR program that loads it-
self, then WordPerfect. You can pass any
command line (e.g., WordPerfect file-
name) through PluPerfect on to Word-
Perfect. Once you have loaded PluPer-
fect, pressing the 5 in the number pad
(with Num Lock off, of course) or press-
ing the middle button of a Logitech
Mouse will get you a drop-down menu
that pretty well controls WordPerfect.
I’ve fooled around with this enough to
like it; if I do adopt WordPerfect, I may
use PluPerfect with it. There’s one prob-
lem: PluPerfect does want memory. I
was able to get it to run (with WordPer-
fect) in a DESQview window, but I use
an 80386 machine with the QEMM
memory manager and thus can have big
DESQview windows.

You don’t need a mouse to run PluPer-
fect. I’ve previously mentioned Mouse-
Perfect, a program that adds mouse capa-
bility to WordPerfect; alas, I wasn’t able
to try it with PluPerfect. I doubt they’d
work together, since MousePerfect gen-
erates mouse menus to run with Word-
Perfect, but who knows? The PluPerfect
menu system is well thought out and fast.
It would be nifty to have both PluPerfect
and a mouse.

WordPerfect Executive
Another advantage to WordPerfect is the
Executive package. This chopped-down
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version of WordPerfect is bundled with a
suite of other little programs, such as a
card file, an appointment scheduler, a
phone book, and a small spreadsheet ca-
pable of doing expense reports. The
whole package can fit on a 3%-inch disk
and is designed for use in portable ma-
chines. Back when I was using WordPer-
fect, I found this an excellent comple-
mentary package.

Finally, WordPerfect has what can
only be called world-class support ser-

nother
advantage to
WordPerfect is the
Executive package.
|

vice. I’ve never heard of anyone tele-
phoning them and not getting courteous
and efficient help. That alone is enough
to make me want to encourage them.

The downside of WordPerfect isn’t so
easy to describe. It has to do with philos-
ophy and design: WordPerfect comes out
of a different tradition from the one I’'m
used to. I know that’s vague, but it’s
about the best I can do. There’s some-
thing about WordPerfect that makes me
slightly uncomfortable, and I am just not
at all sure what it is. I even have the nag-
ging suspicion that I’m being unfair, and
if I spent some time with WordPerfectI'd
probably like it. Of course, I did use it for
a while before Q&A Write, and I was
willing to turn away from it. We’ll see.

I see I'm using up more room than I
intended for this discussion. I expect you
all understand: for me, the word proces-
sor is far and away the most important
computer program I have or use, and thus
the most interesting; but I can’t expect
everyone to be a fanatic on the subject.

Anyway, I’'m in no hurry to change; I
like Q& A Write and just wish that I could
solve the file format problem. I’ve even
been tempted to analyze what that format
is and write my own set of filters and
conversion programs. But I probably
won’t have time to do that.

Next month, I’ll look at other candi-
dates, including PC-Write, the indus-
try’s most successful shareware pro-
gram, and My Word!, which is the only
major full-feature word processor 1
know of available with source code. My

Word! is written in Microsoft Quick-
BASIC and is faster than you would be-
lieve. You can also get My Index, com-
plete with source code; the two make a
formidable package.

Other possibilities include XyWrite I11
Plus and its especially jiggered scholarly
offshoot, Nota Bene. Nota Bene, inci-
dentally, is the answer to a dissertation
writer’s dreams; nqthing else comes
close to it for scholarly work. It’s also ex-
tremely complicated, but you’d expect
that of a program that really knows how
to handle bibliographies and footnotes
and such.

Finally, there’s Microsoft Word,
which keeps getting better all the time,
and certainly will be supported by
Microsoft CD-ROMs.

There may be more, but those are the
ones I’m looking at. Sometime this year
I’ll choose one. Stay tuned.

Org Plus

From where I sit, I can see about 200
items of software and hardware on tables
and carts out in the Great Hall, and I sup-
pose a good half of jt would be worth
mentioning here. Alas, here in the office
are another 25 or so items that I know
ought to go in the column, and realisti-
cally I won’t get to half that before I run
out of space; all of which tells us that the
computer industry is healthy despite the
government’s attempts to kill it with
nitwitted cartels and FCC regulations.

With so much software out there, it’s
inevitable that more than pure merit de-
termines what’s selected for review.
With Org Plus it was Brett Walter, for-
merly the product manager for Q&A
Write at Symantec. Brett recently went to
work for Banner Blue Software, an outfit
I never heard of, and he sent me a copy of
Org Plus, a program that draws organiza-
tional charts; not sométhing I need very
badly. Still, it came from a friend, and as
I looked at the package I suddenly real-
ized I do have a use for this.

Although I spend a lot of time playing
with computers and then writing about
them, I like to think I am still primarily a
science fiction writer; and one of my con-
tinuing series of science fiction novels
concerns the exploits of John Christian
Falkenberg and his 42nd Mercenary Le-
gion during the breakup of the CoDo-
minium Government. The CoDominium
is a world order set up by the U.S. and the
USSR sometime toward the end of this
millennium, and I confess that some-
times I have trouble distinguishing be-
tween some of the fiction I wrote 20
years ago and today’s newspapers; but

continued
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that’s another story. What’s important
here is that although I have extensive
notes, including a rough sketch of the
42nd’s organizational structure, I never
did do a complete organizational chart of
Falkenberg’s Legion. This looked like a
fair test of Org Plus.

You'’ll see the results in my next Falk-
enberg novel. I can’t compare Org Plus to
other organizational charting programs,
because this is the only one I've used. 1
can say that Org Plus is easy to set up,
simple to learn, and effective. It has pro-
vision for “hidden” notes on people and
their job descriptions. There are about
seven box styles and an equal number of
chart styles. You can build the chart, cut
and paste on-screen, and generally muck
about with it, after which it will print on
many different standard printers or on a
plotter.

Org Plus Advanced will print side-
ways; the basic program will do that only
if you have Funk Software’s Sideways
program as well.

There’s also a built-in spreadsheet af-
fair, so that you can make Org Plus total
up such things as the number of people in
given units and stuff like that. It’s not go-

ing to put Lotus 1-2-3 or SuperCalc out
of business, but it will manage a reason-
able range of statistics and totals.

All told, it helped me, and my next
Falkenberg novel will probably repro-
duce part of the new Org Plus chart of the
Legion, circa 2085.

Upgrading

I forget why I went downstairs to play
with Mrs. Roberta Pournelle’s machine,
but it doesn’t matter. What did matter
was that I noticed she was running MS-
DOS 3.21, the version with the defective
XCOPY. It has other problems.

“Time to upgrade your system,” I
said. “Maybe I ought to give you the new
Z-386—"

That didn’t work. Roberta has become
quite fond of her Kaypro 386i, which she
has named Dan MacLean in honor of my
late mad friend. I think she’s convinced
that one night she’ll fall asleep at the key-
board and wake up with a message from
MacLean on-screen. The weird part is I
didn’t argue with her, because I'm not so
sure she’s wrong. “OK,” says I, “you
can keep the Kaypro, but we have to up-
grade that DOS version.”

Time was that the way to upgrade DOS
was simply to boot up with the new DOS
on a floppy disk and then do the SYS C:
command; but just to be on the safe side,
I called my son Alex, who makes a good
part of his living recovering data from
crashed hard disks.

“Back it up and reformat,” Alex said.
“Probably a third of the problem disks
we get come from botched SYS up-
grades. Besides, you haven’t backed up
Mom’s stuff in ages.”

“I hate smart alecks,” I said, but he
was right. It really was time to back up
all her files, and once I had that done, we
could reformat her hard disk, something
that hadn’t been done for several years;
but then it’s a Priam, and you almost
never have trouble with those.

First thing was to back up all her files.
The obvious way was to dedicate a Maxi-
mum Storage WORM (write once, read
many times) disk to RJP’s files and put
them all on that. The only problem was
that her machine is downstairs and set up
in a way that makes it very difficult to
open the case: and there’s no WORM
drive controller in her machine. I have
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Grammatik IIL....................... $99
Reference Software, Inc.

330 Townsend St., Suite 123

San Francisco, CA 94107

(800) 872-9933

(415) 541-0222

Inquiry 1014.
LapLink3...........c.ccoeeeeen. $149.95
LapLink Mac2.0............... $139.95
Traveling Software

18702 North Creek Pkwy.

Bothell, WA 98011
(800) 662-2652
(206) 483-8088
Inquiry 1015.

Microsoft Mouse
(available in packages)
Microsoft Corp.

16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(800) 323-3577

(206) 882-8080

Inquiry 1016.

Nemesis, the Go Master............ $79
Toyogo, Inc.

76 Bedford St., Suite 34

Lexington, MA 02173

(617) 861-0488

Inquiry 1017.

Gazelle Systems

42 North University Ave., Suite 10
Provo, UT 84601

(800) 233-0383

(801) 377-1288

Inquiry 1018.

OrgPlus .......cccovvnviinnnnnnn. $79.95
Org Plus Advanced............. $129.95
Banner Blue Software

P.O. Box 7865

Fremont, CA 94537
(415) 794-6850
Inquiry 1019.

PluPerfect

(price not available)
IR-Soft

217 Jefferson Rd.

St. Louis, MO 63119
(314) 968-8522
Inquiry 1020.

Q&AWrite ........ccoovviiniinnnn. $199
Symantec Corp.
10201 Torre Ave.

Cupertino, CA 95014

(408) 253-9600

Inquiry 1021.

Readability ....................... $59.95
Readability Plus ................. $94.95

Readability Plus/Network ....$129.95
Scandinavian PC Systems

51 Monroe St., Suite 707A

Rockville, MD 20850

(800) 628-2828

(301) 294-7450

Inquiry 1022.

RightWriter 3.1...................... $95
RightSoft, Inc.

4545 Samuel St.

Sarasota, FL 34233

(800) 992-0244

(813) 923-0233

Inquiry 1023.

SpeedStor .,..........coooiiiiinnnin. $99
Storage Dimensions, Inc.

2145 Hamilton Ave.

San Jose, CA 95125

(408) 879-0300

Inquiry 1024.

Stella nvansinsnsnvaai $450
High Performance Systems

13 Dartmouth College Hwy.

Lyme, NH 03768

(603) 795-4857

Inquiry 1025.

Timbuktu ............ccoooeiiinnnnn. $149
Farallon Computing, Inc.

2201 Dwight Way

Berkeley, CA 94704

(415) 849-2331

Inquiry 1026.

Trackman
serial version.................eueen. $139
bus version ..........oeeeeiiiniinnns $149

Logitech, Inc.

6505 Kaiser Dr.

Fremont, CA 94555

(415) 795-8500

Inquiry 1027.

WordPerfect 5.0/5.1 ............... $495
WordPerfect Executive 1.0 ....... $249
WordPerfect Corp.

1555 North Technology Way

Orem, UT 84057

(801) 225-5000

Inquiry 1028.
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two Maximum Storage WORM ma-
chines, but they’re both up here. They’re
portable, but you do have to have a con-
troller installed.

Alas, I recently disassembled the only
LAN we had running. The machines are
way too far apart for the standard Lap-
Link cables. I tried using Traveling Soft-
ware’s LapLink 3 with a DeskLink (tele-
phone-type) cable. That didn’t work.

When Traveling Software chairman
Mark Eppley heard that, he was non-
plussed, because LapLink 2 would work
with the telephone cable, and he was sure
the capability had been left in LapLink 3;
but there was nary a word about it in the
help files or documents, and it sure
didn’t work automatically. Eventually,
one of the technical people told him that
if you invoke LapLink 3 thus: LL3 /3,
where the “/3” means *“3-wire,” you can
use the DeskLink cable system that
allows 100 feet of telehone cable be-
tween the machines.

Once I knew that bit of arcana, the rest
of it was easy. I set up two directories on
the WORM (RJPC1 and RIPDI), set
LapLink to copy subdirectories, and
fired everything from her C and D drives
off to the WORM. It took a while, but it
all got accomplished during dinner with
no problems.

Now the files were backed up, and I
could install MS-DOS 3.3 on her ma-
chine. I chose 3.3 rather than 4.0 be-
cause I find it is good enough, and while
I have had no problems with version 4.0,
I don’t see any real advantages to it,
either. Roberta finds that partitioning
her hard disk into two logical drives is
more convenient than having one big one,
which eliminates the main advantage of
MS-DOS 4.0. She finds that many of the
utilities, such as Norton’s Disk Sort,
work faster on smaller logical disk
drives, and of course all her DESQview
accesses were set up to expect C and D
drives.

FDISK Is Evil
I booted up with the original IBM DOS
3.3 floppy disk and did FORMAT C: /s /v.
Of course, it wouldn’t do it: in order to
format a hard disk drive with DOS 3.3,
you must be able to tell DOS the disk’s
volume name, and I didn’t know that.
Exit FORMAT and go use the Norton
Utilities to remove the volume names
from both the C and D drives. Now FOR-
MAT C: /s /v. Worked fine; but when I
tried to format the D logical drive, there
was something wrong with the disk par-
titions.

Foolishly I thought I could fix things
with the DOS FDISK program. This is
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the one that changes your DOS partition
tables.

Years ago I worked for Boeing. One of
our planes crashed. The investigation
showed that an Air Force maintenance
crew chief had wired up a control back-
ward: the pilot thumbed for trim up, but
he was getting trim down. By the time
the pilot discovered this, the plane was in
an “unrecoverable attitude”; that is, it’s
possible to fly the B-52 (and other
planes) into a situation that they can’t fly
out of.

You can do the same thing with
FDISK. I'm not quite sure how I did it,
but I managed with FDISK to get Rober-
ta’s system set up so that more than half
the disk space was lost and unrecoverable
with FDISK. “Don’t panic,” I thought,
and opened a Jolt Cola. Then I called
Alex, who confirmed that this isn’t all
that uncommon. “FDISK is evil,” he
said. “And there’s a version that comes
with Compaq computers that’s even
worse. Makes me money, though.”

Enter SpeedStor
Then I did what I should have done in the
first place and got cut SpeedStor, which
has a good low-level format capability.
Another possibility would have been Ko-
lod Research’s hFormat, which is highly
reliable. Kolod sold the program to Paul
Mace, and now Mace has sold his disk
utility package to Fifth Generation, the
outfit that markets the Fastback backup
utility. Anyway, I've often used Speed-
Stor and find it reliable as well.
SpeedStor will let you have disk parti-
tions larger than 32 megabytes, but we
didn’t need that here. SpeedStor will
also let you give the disk a volume label
with lowercase letters in it. DOS will re-
port that, but you can’t use DOS to
change it because DOS won’t pass lower-
case letters, and thus you can never con-
vince DOS you know the label name; but
you have to enter the label name in order
to change it. The solution to that is Nor-
ton Utilities, which will erase the volume
label if you confirm that’s what you
really want.

OPTune
Next we installed OPTune.

OPTune advertises itself as “the first
‘All-in-one’ Hard Disk Survival, Re-
pair, and Tune-up Maintenance Utility,’
and I guess that’s right. It combines the
capabilities of Gibson’s SpinRite, some
of Norton Disk Doctor, and the file opti-
mizations of Golden Bow’s Vopt. OP-
Tune checks to see that your disk has
been formatted with the optimum inter-
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LightSpeed 9624E
9600 baud modem

shipping $7.00

$799.00

True 9600 bps modem, V.32, full
duplex.

© 9600/4800/2400/1200/300 bps
MNP Class 5 error correction & data
compression for data flow up to
19.2 Kbps
Fully CCITT V.32/V.22bis/V.22,
Bell 212A/103J compliant.
Auto speed detection
Extended AT command set
Non volatile memory storage
Cable and software included (specify
PC or MAC)
Synchronous and asynchronous
modes

shipping $7.00

¢ Excellent picture quality, superior to

¢ Compatible with all PCs and MACs

LightFax 9624

superior fax/modem

$499.00

9600 baud fax compatible with all
Group 3 fax machines

2400 baud modem 100% Hayes™
compatible. Switch from fax to modem
with one command

standard fax

Fax directly from application or from
flexible text/graphics editor

Full status lights in fax or modem mode

Powerful software for scheduled send-
ing, broadcasting, file queuing etc.
Complete with fax and modem soft-
ware and cable (specify PC or MAC)

Never buy another ribbon!

with Maclnker"

over 100,000 sold

Universal Cartridge Maclnker re-
inks most cartridges with appropri-
ate adapter. Universal Spool
Maclinker re-inks al! spools

¢ Operation is very simple and auto-
matic

Extra dark, lubricated ink yields
better than new print quality

Ink's cooling and lubricating effect
extends printhead life

Average cartridge can be re-inked
60-100 times at 5 cents/re-inking

° Multicolor Adapters for multiband

Dedicated Maclnkers available for
special cartridges and Band Print-

Customers vary from individuals to
Fortune 500 Corporations, report-
ing documented savings of
$30,000/year with Maclnker

Universal Cartridge Macinker
shown with Epson cartridge

Universal Cartridge Maclnker ......... 68.50
Multicolor Adapter (specity printer).....40.00
Epson ony Maclnker mod. 271EP.......42.00
Imagewr. only Macinker mod. 234 IM..42.00

i A i Universal Spool Maclnker................ 68.50
‘E’?)';{,'ﬂgﬁsE Eagfi‘c’,"a"ga' Z‘tg%ew”‘e" Heat Transfer Adapter ..................... 25.00
’ ’ Extra Ink bottie, black ....3.00 pint........... 18.50
Colored ink bottle ......... 4.00 ex. reservoir. 5.00

All Macinkers delivered complete with bottle of ink, ink
meter, reservoir, reservoir cover.

ers Go color !! single & multicolor, standard and heat
transfer cartridges available: red, green, blue, brown,
purple, yellow, orange, white, silver and gold. Indelible
and OCR ink cartridges available.

Re-ink
ANY
fabric
ribbon
shipping $4.50

$68.50

Call for free catalog

Computer Friends, Inc.

14250 NW Science Park Dr.
Portland OR 97229

Satisfaction or 30 day refund - Immediate shipment - Major credit cards - POs from national accounts

Order Toll Free 1-800-547-3303

fax (503)643-5379

in Oregon (503)626-2291
telex 4949559 CF
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leave factor. If your disk wasn’t—some
haven’t been—the difference in speed
can be dramatic. OPTune then examines
your disk sectors one at a time. At each
sector, it picks up any data and holds it in
memory, reformats the sector, and puts
the data back again. It can also test the
sector with varying degrees of thorough-
ness; some tests are done quickly, but
some run all night.

OPTune will also repack the files on
your hard disk, much as Vopt does. It
seems to take longer than Vopt but claims
to be more thorough. The differences
aren’t noticeable to me, and since I have
Vopt anyway, I continue to use it.

As a test, I deliberately unmarked a
couple of bad sectors and let OPTune
look for them. For whatever it’s worth, it
found them with no trouble. Any more
rigorous test will have to be done by
someone better equipped than I am.

In summary, OPTune is a decent disk
utility that combines many functions pre-
viously found only in different pro-
grams. It works with DOS 4.0; some
disk optimizer utilities won’t. However,
OPTune will not work on my big Priam
hard disk drive with the DPT controller.

It does run all right with the 150-mega-
byte logical drive on my Zenith 386/25
running DOS 3.3 Plus and the Zenith
cache system. If you’re going to buy only
one disk utility, this is probably the one
to get.

Finishing the Job

Once the disk was tuned up, it was time
to bring Roberta’s files back. We didn’t
want them all, but I didn’t want to sit
there and move files a directory at atime,
either. Fortunately, there was plenty of
space on the new Z-386/25’s hard disk.
The result was a weird lash-up. First, we
connected the Z-386/15 to the Z-386/25,
parallel port to parallel port, and ran
LapLink 3 in Turbo mode. That really
screams. It very quickly moved all the
files from the WORM drive on the Z-
386/15 to subdirectories C1 and D1 (Ro-
berta’s C and D drives) on the Z-386/25.
I then used Norton Commander to go
through those files and delete all we
didn’t want and connected Roberta’s
Kaypro to the Z-386/25 with LapLink 3
(with the /3 option) working through the
telephone cable. LapLink 3 will nor-
mally send itself, but it won’t do it over a

telephor:e cable; you must transfer it with
a floppy disk.

Once that was done, though, the rest
was automatic. I went downstairs and
watched Snoops, the new Friday night
mystery TV show. I don’t normally
watch such things, but they filmed part
of one episode at Chaos Manor, which
was enough to get me interested. Any-
way, by the time the show was over, the
files had been transferred.

LapLink Mac
I find Traveling Software’s LapLink 3
indispensable, but the company didn't
stop there. Now there’s LapLink Mac.
This not only lets you connect your Mac
to your PC and move files back and
forth, it also lets you connect two Macs
together. LapLink Mac includes a gizmo
that, when plugged into the LapLink
Mac cable, accelerates the file transfer;
with it, you can move files about five
times faster than AppleTalk will do it. Of
course, you need at least three Macs,
with one used as a file server, to connect
Macs with AppleTalk at all.

LapLink Mac lets y&u link Macs with
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C forthe 8051

Compare:

Benchmark Results —Sample program: Eratosthenese sieve
Program from BYTE (1/83) expanded with /O and interrupt handling.

LANs

Archimedes

ICC51 MCC51 FRANKLIN

v2.20A vi.2 C51 v2.1
Compilation time| 712 sec ¢ | 18 sec | 17 sec
Linkage time 29 sec 9sec | 6sec
Execution time | 77.45 sec 9.00 sec| 088 sec v
Total code size | 5378 bytes | 3798 1726 ¢
Sieve module 736 1021 541 v

size

Industrial Control Systems
Intelligent Terminals
Diskless Systems

For the IBM
PC, XT, AT PS/2
and PC DOS* or MS DOS*

SOLID STATE DISKETTE AND DRIVE EMULATORS
New Dual Disk Models

e PCE/2 single disk emulation of 5%" or 3¥2" diskettes up
to 1.2MB, read/write up to 770K.

e PCE/2 dual disk emulation—primary disk up to 770K
reead only and secondary diskette to 770K of SRAM

ROMDISK PCE mODEL STANDARD FEATURES

« In-board and interchangeable Cassette models using
EPROM, Flash EPROM and SRAM technology.

¢ On-board EPROM programmer—simply copy a diskette to

Call now for your free DEMO disk.

€ FRANKLIN

SOFTWARE, INC

888 Saratoga Ave. #2 ¢ San Jose, CA 95129
(408) 296-8051 ¢ FAX (408) 296-8061

Europe A: (0222) 25 36 26 B: (010) 22 34 55 CH: (032) 41 01 11 D: KEIL
(089) 46 50 57 DK: (02) 65 82 00 F: (1) 64 07 85 64 GB: (0962) 73 31
40 NL: (01858) 16133 S: (040) 92 24 25 Far East: Aust: (61) 04 65 41
873 R.0.C.: (02) 76 40 2156 N.Z. (64) 04 634 129 (fax)
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program the EPROMs. Flash EEProm remotely
programmable on LANs.

¢ Two Autoboot modes, a File (read) and a Programming mode—
automatic disk drive designation set-up during booting.

« Flash EPROM models are electrically eraseable. SRAM models
are battery backed. EPROM models are ultraviolet eraseable

o List prices with memory ICs from $295, OEM prices and
models available OEM with or without memory ICs.

CURTIS, INC. -
‘ 2837 North Fairview Ave. = St. Paul, MN 55113 |MasterCard
: 612/631-9512 Fax 612/631-9508

* |BM PC. XT. AT. PS/2 and PC DOS are trademarks of |BM: MS DOS 15 a trademark of Microsoft
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Find out what Stony Brook's fully optimiz-
ing compiler can do for you. You can use
Modula-2 for all your development
requirements or you can link with any
other language that produces Microsoft
object modules. You can engineer the
fastest and smallest program possible
taking advantage of our highly optimized
code generation. You can compile your
applications for DOS and OS/2 with no
changes in the source code. You can
outperform the competition. You can do
more than you ever could before.

The Professional Modula-2 package
includes an editor; intelligent linker; sym-
bolic debugger, execution profiler; and an
automatic make facility. All these functions
can be performed from the fully inte-
grated environment or as separate
command line utilities.

©1989 Gogesch Micro Systems, Inc

Share theload.

Professional Modula-2 Compiler. -
Just think what the two of you can

We also include the best runtime library in
the industry, interface libraries for Micro-
soft Windows, presentation manager, and
QuickMod high productivity environ-
ments for DOS and OS/2. All for $295.

The source code for the runtime library is
available as an option for those who need
it. You can also purchase the QuickMod
environment, in DOS or OS/2, without
the optimizing capabilities for $95.

Slory

FI'WARE
Stony Brook—we design our products SO

spec fically to improve developer perfor-

mance. And we know software engineer- _Your Partner

ing. Put us to work for you. in Software Development

Call us direct and we'll mail product
information to you within 24 hours.

800/624-7487
805/496-5837 S:iomia ional 187 East Wilbur Road, Suite 9,
805/496-7429 .. Thousand Oaks, CA 91360
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EFFORTLESS
EDITING

between files —
across applications —
2
you need Vg2
— the editor for

multi-file processing.

If you work with
more than one file,

If you begin Monday trying to remem-
ber what you were doing Friday, you
need V4. Just a few keystrokes bring up
the file set you were working on, with
each file positioned where you left it.
Even if Friday was so bad you just
pulled the plug and ran, Vg will bring
back the changes you forgot to save.

Load files by name, location, date, even
file content — you can search whole
disks, directories, or file sets, to find
and automatically load just what you
want. Simple AND/OR/NOT/WITH/
WITHIN pattern specifiers combine to
find just about anything on a disk.
Vg will even search and load word
processor and desktop publisher files.

Vg is EASY to learn and EASY to use.
Pulldown menus do the whole job. ..
instantly. You probably won’t even
read the manual. Full multi-window
mouse support, of course!

Features include programmable keyboard, 43/
50-line and 132-column video modes, hot links
to executable programs, compile with find-
next-error, and macro compile/decompile.
Optional auto-indent, tab, column shift, and
margin settings. Your choice of screen colors.

100+ commands include Multiple edit win-
dows with window Zoom and multi-speed
scrolling; Block copy, cut, paste, delete, box,
fill, print, write, shift left or right, cap and
uncap; Mark lines, columns or fragments of
text; Search/search-and-replace with token
search, find-function, and regular expression
options (select block or entire document);
Goto/Push/Pop/Restore Line; Find matching
{i(or)]} levels; Format, Center, and Timestamp;
Query, resume query, find next/previous query
file/match; Full DOS shell or command execute
— Vg shrinks to 7Kb. Full Undo capability
lets you change your mind — while editing!

0S/2 & DOS versions. . . both for $150
If V42 sounds too good to be true,
GOLDEN BOW SYSTEMS
. )
Iﬁ (619) 483-0901
Vg and Vg2 are trademarks of Golden Bow Systems

call for our NO RISK OFFER —
2665 ARIANE DRIVE, #207
v
FAX (619) 483-1924 TELEX 201520 GBSUR
112 BY TE * JANUARY 1990

1-800-284-3269
SAN DIEGO, CA 92117
MCIVISA US shpgihdlg $5 CA orders add 7%

CHAOS MANOR ,

telephone cable, so they can be 100 feet
or so apart. It works quite well, and
they’ve done a very Mac-like job with the
user interface. However, it is only a file
transfer system, not a full network.

If you have several Macs and you need
to connect them very often, you’d do bet-
ter to get real networking software. I'm
no expert on this, but people I consider to
be experts tell me the best of the easy-to-
use Mac networks is probably Farallon
Computing’s Timbuktu, which lets Mac
users share resources and operate each
other’s computer systems. Note that you
need a copy of Timbuktu for every Mac
workstation in the system. Timbuktu
works with any AppleTalk network, in-
cluding PhoneTalk and EtherTalk. It’s
more powerful than I need. LapLink
Mac takes care of what little file transfer
we do electronically—usually it’s sim-
pler just to save on a disk and carry that
up to the Mac IIx and its printer—and it’s
convenient to be able to move text files
from PCs to Macs with the same pro-
gram.

Mice and Unmice

There’s no room to do justice to two im-
portant new developments in mice. The
first is Logitech’s new trackball, which
they call TrackMan. I have often said I
would prefer a trackball to a mouse; but
up to now, every time I got a trackball, I
hated it. This one is different.

With TrackMan, you manipulate the
ball with your thumb, while the fingers
rest naturally on three mouse buttons.
Everything is very comfortable, and you
get really precise control. It takes a min-
ute to get skilled at click-and-drag opera-
tions, but not much more time than that,
and everything else seems natural the
first time you try it. There will be a lot
more on TrackMan in issues to come.

The other development is Microsoft’s
new mouse package. This gives such pre-
cise control over the mouse that after
using the new Microsoft mouse for a cou-
ple of days, I found I was very unhappy
with the Macintosh IIx mouse control.
There is also a wonderful paint program
that has a way to save images that can
later be glued into QuickBASIC pro-
grams. I intend to use that in a new revi-
sion of Mrs. Pournelle’s Reading Pro-
gram, and I may just write a war game
that has been kicking around in the back
of my head for several years.

Winding Down

As usual, there’s an overflow of worthy
stuff piled on my ready table. In hard-
ware, there’s Zenith’s nifty new Mini-
sPort laptop, which may, just may, wean

me away from carrying the 16-pound Su-
persPort; I certainly like it better than I
do the NEC UltraLite. The real question
is, can I carry enough of the stuff I work
with on trips? Then there’s Atari’s Port-
folio, a full DOS compﬁter you can actu-
ally put in your pocket. Darndest thing I
ever saw. |

Finally, we have Seiko Instruments’
Smart Label Printer, which I nominate
as the most useful gadget of 1989: it
takes addresses off your screen (as for
example in a letter) and prints mailing
labels from them. Cheap, effective, use-
ful, and I sure wish I"d thought of it.

There’s also the standard ton of soft-
ware worth mentioniné. I’ve got a new
color Mac version of Maxis’s Sim City.
There’s also an IBM version with a truly
horrible copy-protection scheme. This
would be a lot better game and simulation
if the program authors didn’t spend so
much time trying to control what the user
does with it.

There’s also a new |version of Nem-
esis, the Go Master. 'Nemesis and its
rival Cosmos keep fighting it out as to
which program is the strongest go player;
alas, both programs play better than Ido,
although I’'m foolish enough to think that
if I practice enough that could change. I
like the Nemesis user interface a lot.

The program of the month is Stella, a
system dynamics simulation program for
the Mac (you really want a Mac IIx or
Icx if your simulation is at all complex).
I could spend weeks playing with this if I
had the time. Every Mac needs one.

The book of the month is The Western
Way of War: Infantry Battle in Classical
Greece by Victor Davis Hanson, with an
introduction by John iKeegan (Knopf,
1989), which is a fascinating analysis of
Greek hoplite warfare: just what would
make the free citizens of Greek city-
states stand there in phalanx and fight it
out on level ground? Hanson tells us, and
I'm glad I didn’t have to do it.

Next month the portables, more on
mice, and maybe I can|get ahead of this
pile of stuff, but I probably can’t. ®

Jerry Pournelle holds a doctorate in DSy-
chology and is a science fiction writer
who also earns a comfortable living writ-
ing about computers present and future.
Jerry welcomes readers’ comments and
opinions. Send a self-addressed, stamped
envelope to Jerry Pournelle, c/o BYTE,
One Phoenix Mill Lane, Peterborough,
NH 03458. Please put your address on
the letter as well as on the envelope. Due
to the high volume of letters, Jerry cannot
guarantee a personal reply. You can also
contact him on BIX as ‘jerryp.”
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Gentlemen, boot your systems!

When you buy a BitWise system, you get

Model 212

SPECIAL SALE PRICING - ALL PCs!

maximum performance for your dollar. 12 Mhz 0 Wait State 80286  Model CPU RAM  Monitor Hard Disk Price
Every system is a leader in performance and pe ooy 333C  386-33 cache 4 Megs VGA color 40 Meg 28 ms  $3,595
rice. And our pit crew will back you eve 40 Vleg 28 ms Hard Disk :

price. p ko y | I’V 1 Meg 0 Wait State RAM 325C 386-25 cache 4 Meg VGA color 40 Meg 28 ms  $2,995
Sep (t’f the o g e eog:brg e $1,645 320 386-20 1Meg VGAcolor 40 Meg 28 ms _ $2,395
AELbS L Dlicca e, UAoE S BT Model 325 3165 386SX-16 1 Meg VGA color 40 Meg 28 ms _ $1,895
be satisfied, we offer a 30 day satisfaction 3 —

25 Mhz-rated 80386 212P  286-12 512K VGA color 20 Meg 28 ms  $1,395
guarantee. = .

st Interleaved 0 Wait 212M 286-12 512K Mono 20 Meg 28 ms  $1,095

Fast Delivery, Fast Service
When you place an order, you'll get it fast
- one week or fess on most systems. If you
have questions, you'll get answers fast - our
entire staff understands every system we

Design (cache avail.)
VGA Color Monitor
40 Meg 28 ms Hard Disk
4 Megs 80 ns RAM
$2,795

All Systems include:

Monitor and Hard Disk /NCLUDED in ail prices
Choice of 1.2 or 1.4 Meg Teac Foppy
Fast 1:1 Interleaving Hard Disk €ontroller

sell. And should you require service, you'll
get fast results too - we can drop ship a
replacement part BEFORE vou return the
problem part, and factory returns are turn-
ed around in 24 hours.

Keytronics 101 Key US Made Keyboard
Compact Case 17"w x 7.25"h x 14"d

(200 Watts, 3-5” Half Height, 2-35")
2 Serial ports, 1 Parailel port, 1 Game port
Tower Case add $100
MSDOS 3.3/4.01 acd $55/75
Monitor and Harc Disk UpgradesCall for Great prices

World’s First 486 Portable
80486-25 CPU w/4 Megs
VGA Plasma Display (16 grey scales)
4 Megs, Expandabie to 24
153 Meg 18ms ESDI Hard Disk
Portahle Price: $7,995
Desktop Price: $6,995

Full 1 Year Parts & Labor Warranty, 30-day Ak About 386, 286 Portables

satisfaction guarantee. Shipping - You pay
UPS Shipping Charges only, FO.B. Froy NY,
no surcharges. These are cash or check in
advance prices. VISA, MC, DISCOVER,
welcomed (2% surcharge). COD, add 1.5%.
Personal Financing and Corporate Leasing
Available.
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1-800-367-5906
518-274-0755
FAX 518-274-0764

Call for a FREE Catalog

BitWise Designs Inc.
701 River Street

Troy, NY 12180-1233 D ESI

CGNS, INC



TERM runs identically under DOS, UNIX, XENIX,
VMS, BTOS and MAC?

TERM is keystroke-for-keystroke compatidle across all of our different
computer systems and offers features like automatically restartable file transfers,
data compression and CRC error detection.

But, can it be customized?

TERM’s built-in script language is so sophisticated that it allows exact solutions
to be tailored to our specific needs. In fact, there are over 25 pre-built scripts
provided for solving problems like unattended file transfers, remote system polling,
and error logging. TERM script allows building customized menus, data entry
screens and pop-up windows designed for your unique applications.

And it talks to non-TERM systems?

Fluently. TERM comes with nine protocols and thirteen terminal emulations...
that's enough to communicate with a wide variety of different systems.

DEC Terminal Emulation?
Wait till you see it. TERM's V1220 emulator meets the needs of all of our
divisions by providing exact V1220 and VT102 emulation on all terminals. We've
got full graphics character support even under Unix...not to mention Televideo,
SCO color console and the other emulations.

Where did you find it?
1 called: 801-268-3088

Benelax: Top Log (322) 672 22 40
Italy: ESA (0541) 741113
Australia: Qunix (07) 831 8666

ks

PROGRAM Tt
MAKES ALL OF OUR
INCOMPATIBLE
COMPUTER
SYSTEMS

COMPATIBLE?

| CALL THAT
UNLIKELY.

They call it
TERM.

 TERM. Powerful Communications.

Features: + Remote PC execution
» Automatically restartable file transfers Powerful script language for customized
+ State-of -the-art Lempel-Ziv-Weich data applications

compression

A

+ Wildcard file send/receive capability

» Exact V1220, VT102, and VT100 Emulation . Auto-dogin, dialiredial modem control

e msy:pptema; d +» Unlimited autodial directory
g iu::y " ® keypad support + Performs unattended file transfers
g 4;0:0 ' supp?n + Remote maintenance capability
v 384Kle ranslers ) + Onling User's Manual for instant help
+ KERMIT Protocol for mainframes P Elec!r?nic N TELEXFAX
+ XMODEM and YMODEM Protocols for |

bulletin boards » Easylink/MC| Gateway

United Kingdom: Systems Marketing L1d. (0635) 247 031
France: Tauris Data (331) 30 21 65 06, Top Log (331) 42 04 21 18

All orders shipped 2nd Day Air

TERM is available now on Altos, Apple Macintosh, Arix/Arete, AT&T, British Telecom, Bull, Burroughs,
CCl, Celerity, Convergent Technologies, Counterpoint Systems, Cubix, DEC VAX, Fortune, Gould, Harris
Heurikon, Hewlett Packard, Honeywell, IBM, ICL, ICON, IMP, Integrated Solutions, Intel, Jarogate, Lanier,
Masscomp, Momentum, Motorola, NCR Tower, Nixdorf Targon, Naorthern Telecom, Plexus, Prime, Pyramid
Ridge Computer, Sequent, Sigma Designs, Sun Workstation, Tandy, Unisys, Victor, Wang PC, Zenith and
Zilog. Find out how easy it is to get your VMS, UNIX, XENIX and MSDOS machines all together.

TERM

COMMUNICATIONS SOFTWARE

Call or write for complete information

o8 CEN'TURY

= SOFTWARE
5284 South 320 West, Suite C134 ~Salt Lake City, Utah 84107 (841) 268-3088
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What are your options
for small-systems Unix
and Unix editing
programs?

n the first installment of this col-
umn, I asked readers to suggest
topics they wanted me to cover. I've
been very impressed at the diversity
of responses and experience of the BY TE
readership, and I'm happy to see that so
many people are taking Unix seriously
(not to mention reading this column).
Many of the topics and questions
you’ve sent in are complex enough that
they will require entire articles to cover.
Some are interesting, yet less compre-
hensive. Rather than disappoint anyone,
I figured that every few issues, I would
cover a number of these shorter topics in
one column. So that’s what I'm doing
this month.

Which Unix for You?

By far, the most popular question I'm be-
ing asked goes something like this: “I
have an 80386-based personal computer
at home, and now I want to put Unix on
it. What is the best and least-expensive
version I can get?”

Now there’s a loaded question if I ever
heard one. If only the best in every field
were also the least expensive! Rather
than make some sort of all-encompassing
judgment from on high, I prefer to give
you information that will help you make
a decision for yourself.

I will, however, begin with a pro-
nouncement or two about hardware. If
you are thinking about buying an 80386-
based computer specifically to run Unix,
investigate very carefully before getting
one based on the 80386SX chip. The
80386SX, a 16-bit version of the original
80386 (now called the 80386DX), is a
great platform for a computer that’s

ILLUSTRATION: JOHN DYKES © 1990
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ANSWERS

TO SOME GOOD
QUESTIONS

meant to run an operating system such as
MS-DOS. The 80386SX, using 16-bit
memory, has led to the introduction of
extremely cost-effective computers, but I
don’t believe it is suitable for running
Unix.

The reason? All you have to do is read
some accounts of people who have true
80386DX-based 32-bit systems and who
have added low-cost 16-bit memory and
are experiencing serious throughput
problems as a result. Imagine running an
entire system on 16-bit memory.

You might also heed the warnings of
The Santa Cruz Operation (SCO), which
warns about system *‘panics” (unrecov-
erable crashes) under Unix and Xenix
due to low-quality memory chips, espe-
cially with certain static RAM chips.
The company also strongly recommends
not using 16-bit memory, especially if
the chips are slower than 90 nanosec-
onds, for the reasons I've detailed above,
plus some DMA problems that are re-
lated to this.

Now About That Software

The least expensive way to get started in
Unix is not to buy Unix at all, but instead
get a Unix look-alike: an operating sys-
tem that has been modeled on Unix and is
compatible in many respects. The best
kind would, of course, be one that actu-
ally included the source code, so you
could study the principles involved. If it
cost less than $100, this would be great,
right?

No, I'm not ready for the butterfly
nets. The book Operating Systems: De-
sign and Implementation by Andrew S.
Tanenbaum (Prentice-Hall, 1987) con-
tains the basic source code—with com-
plete and detailed explanation—of Minix,
which is a complete Unix version 7 near-
compatible operating system that will
run on the IBM PC. You can also order
the complete source code and ready-to-
run binaries from Prentice-Hall for less
than $100 (various packages are avail-
able, depending on your exact machine

continued
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I'TENIS DISCUSSED

Esix System V/386
EWO USETS ...ovveeerinneanenennns $399
operating and development
SYSLEIMS ..eeeeveneeraeinnennannn $595

unlimited users (operating and devel-
opment systems, X Window System,
Streams, and RFS) ............... $825

Esix Systems, Inc.

48460 Kato Rd.

Fremont, CA 94538

(415) 683-3749

Inquiry 1049.

Interactive 386/ix
EWO USETS -..ovennnnnnncnananennns $345
unlimited USErS.........c..evuenns $695
development system .............. $695

Application Starter Package (includes
operating system, VP/ix, and user
interface):

SINGle-USer .......cccuvevrrennnennn. $745

multiuser..........ooovvnininnans $1445
System Package (includes operating and
development systems, and text
processing):

EWO USETS ..eovuvunnrenrincnninnns $1095

unlimited users.................. $1445

VP/ix
EWO USETS «.vvvnineinenaaninannnns $395
unlimited users.................... $795

Interactive Systems Corp.

2401 Colorado Ave.

Santa Monica, CA 90404

(800) 346-7111

(213) 453-8649

Inquiry 1050.

SCO Unix/386
TWO USETS «.oovvvieeniinirinennaene $595
unlimited operating system...... $895
development system .............. $995
VP/ix for the 80386 .............. $495
SCO Xenix/286
EWO USETS o.euvvnnniinenininninanans $445

complete (two users, development
system, and text processing)... $1095
unlimited users (operating system

Only)iive: ..o oo o ST ST $695

complete unlimited ............. $1495
SCO Xenix/386

EWOUSETS ..oveeveeenenneanenneenae $495

complete (two users, development
system, and text processing)... $1295
unlimited operating system...... $695
complete unlimited ............. $1595

(Note: SCO prices are slightly higher for

IBM Micro Channel Architecture

releases.)

The Santa Cruz Operation

400 Encinal St.

Santa Cruz, CA 95061

(800) 626-8649

(408) 425-7222

Inquiry 1051.

[XT or AT] and memory configuration).
While Minix is not a substitute for Unix
in a business environment, it is a great
base for learning. There is enough public
domain source code that will run on
Unix version 7 to keep you happily port-
ing for years, plus an entire support
group on Usenet and discussions on BIX.

Strangely enough, Prentice-Hall pub-
lishes another book with the source code
for a Unix-like system. This one is Oper-
ating System Design: The Xinu Approach
by Douglas Comer (1984), and it de-
scribes a fully networking system that
was originally designed to run on a PDP-
11 minicomputer. Xinu has subsequently
been ported to other machines, including
the Macintosh, and it also enjoys its own
group on Usenet.

Going Comimercial

For those who are ready for the real
thing, there are several alternatives. The
first one is to buy a Unix-based computer
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and use the version of Unix that the ven-
dor provides. This method is common in
the business world. It ensures that at least
someone has tested the hardware and
software together. Plus you have a single
vendor to complain to if something goes
wrong.

Suppose you have a personal computer
already and you are interested in getting
Unix a la carte. If you’re running an IBM
AT, there is only one major vendor sup-
porting that market these days: SCO.
SCO Xenix is available as a run-time sys-
tem alone or with the complete software
development system or text-processing
system at an additional cost. Many peo-
ple are not aware that SCO sells a two-
user license at a reduced cost, for both its
80286 and 80386 versions. This is a pos-
sible alternative for a person working at
home alone; the second user can use
uucp or some other remote log-in. There
are many applications packages available
to run under SCO Xenix.

For owners of 80386-based systems,
there are many more choices. Most of
these are based on the current AT&T Sys-
tem V release 3.2 port of Unix for the
80386, with various amounts and types
of added value, depending on the orienta-
tion of the vendor. SCO Xenix is the ex-
ception here: While compatible with
most 80386 Unix applications software
and most source code, it has a different
development history, and its own cadre
of admirers.

One reader took me to task for men-
tioning SCO Xenix so frequently, saying
that Interactive Systems’ 386/ix has a
better DOS interface. In fact, SCO’s
DOS interface is VP/ix, which is li-
censed from Interactive!

I have run a number of Unix versions
on my own 80386 machine as part of
published reviews and have found SCO
Xenix—especially the later versions,
such as 2.3.3—to be extremely fast and
stable. It is different from other systems,
including the new SCO Unix/386, be-
cause it doesn’t have the vast amounts of
code necessary to support the official
AT&T Unix port.

SCO also supports a wide variety of
hardware on both its Xenix and Unix sys-
tems, including mice, many serial and
video boards, and streaming tape drives,
as well as ST506, run-length-limited,
SCSI, and ESDI hard disk drives, with
device drivers that are included as part of
the basic package. I recommend that any-
one who is looking for an 80386 Unix
software platform with great memory ef-
ficiency and speed—and who doesn’t
need precise Unix 3.2 compatibility—
should look into SCO Xenix.

If you need real Unix 3.2, the most in-
expensive one I’ve been able to find is
from Esix Systems (a subsidiary of
Everex, which manufactures 80386 com-
puters). Esix System V/386 includes an
unlimited-user license for the run-time
system, the software development pack-
age, the X Window System (with librar-
ies), Streams, and Remote File System
(RFS) with Ethernet support.

Interactive Systems was one of the
companies that helped‘develop Unix 3.2
for the 80386; the company sells it as
386/ix. As the developer of the VP/ix
DOS interface (which lets you run DOS
programs as a task under Unix), Interac-
tive Systems sells this product to end
users as well as to SCO. It also has prod-
ucts ranging from the Ten-Plus user in-
terface to Network File System (NFS),
TCP/IP, and the X Window System,
which is why it has a very complex price
list. But its most popular configurations

continued



When we started selling MKS prod-
ucts in 1986, the Tax Collectors were
among the first to notice. They assessed
our promise to bring the power and
flexibility of a UNIX environment to the
DOS desktop.

And then they came to call.

We're happy to report that the Tax
People* quickly decided that MKS
products were the perfect way to train
users on UNIX operating systems using
the PCs everyone was already familiar
with. And the perfect way to speed
development of new programs and
procedures.

Get the new - but don’t give up the old

The MKS Programming
Platform gives programmers the

flexibility of UNIX operating
systems, and full DOS or OS/2 £
capabilities. With MKS your =
PC becomes a powerful and
productive UNIX worksta-
tion. whenever you need it.

The Platform includes
four proven members of the
MKS family of software:
MKS Toolkit, LEX & YACC, ***—~_
RCS, and Make.

The heart of the Platform is
the MKS Toolkit. It provides a
complete set of utility pro-
grams and over 150 com-
mands compatible with UNIX
System V.3. It also includes the MKS
Ko Shell, a command interpretor,

AWK programming lan-
guage. g

Next is MKS LEX &
YACC, which work together as a

best of both worlds - virtually =
unrestricted access to the power and 2

MKS Vi editor, and the MKS o

highly efficient program generator,
simplifing the creation of languages and
compilers for DOS and OS/2. The set is
completed with MKS RCS (Revision
Control System), which gives total
control of text file revisions, and MKS
Make, which provides an efficient way to
automate the production and maintenance
of any size project.

All together they are the most effi-
cient, most productive, and friendliest
way to cross the bridge between DOS or
0S/2, and UNIX.
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L3 . benefit of the Programming Platform.
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Beyond multiple plotform support

The Programming Platform performs
on standard PC networks like Novell
NetWare and PC NFS with the illusion of
a complete UNIX timesharing system. ,
This means you can hook your PC to PC
NFS, allowing it to be used as a UNIX
workstation.

MKS is an active participant on the
POSIX standards committee, and we
track the shell and utilities standard to the
fullest extent. We take care to build the
underlying POSIX kemel functionality on
DOS and OS/2 into MKS software before
moving utilities. That’s why the Platform
gives you 100% UNIX and POSIX

compatibility, with no surprises.
Ideal training tools
Fast, painless training is another

Developers can use their familiar PC
~ keyboards while moving effortlessly
to UNIX on the desktop, and

exposure to new commands and

functionality becomes part of
the novice’s working day.
The Taxman adds it up
When you stack up all the
advantages of the Programming
Platform - access to powerful
development tools, time-saving
management functions, full porta-
bility, easy training, and our
unswerving dedication to the
POSIX standard - it’s no wonder that
the people with the toughest jobs to do,
like the Taxman, turn to MKS.
To learn more about The Programming
Platform and other MKS produc-
tivity and development tools,
"™ call us today. Maybe we
can make your job a little
less taxing.

o

After Long Investi gation, The
Taxman Came To Talk To Us

30 day money-back guarantee Authorized MKS Dealers: Head Office:

“We're not allowed to use their official name. But you know who we mean.
MKS is a trademark of Mortice Ketn Systems Inc. Other trademarks have been cited and MKS acknowledges them,

MKS Programming Platform prices are: Belgium 2.736-6064 35 King Sweet North )—V S
DOS $665 England 364-53499 or Waterloo, Ontario y 2
0s/2  $1225 18331022 or Conada, N2J 2W9 /W )
763-73455 a4 [ |
In Continental USA coll: 1-800-265-2797 Netherlands  20-14-24-63 = ) :
Outside Continental USA coll: 1-519-884-2251 -
Fax: 1-519-884-8861 West Germany 551-792488 or =
’ 061-214908 or M P
] ore Power to You
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People are talking about us.

F77L-EM/32

| Port 4GB mainframe programs to 80386s
with this 32-bit DOS compiler. Winner of PC
Magazine’s 1988 Technical Excellence Award.
$895*

F77L
The compiler of choice among reviewers and
professionals. New Version 4.0 includes an
Editor, Profiler, Linker, Make Utility, Weitek
and 386 Real-Mode Support, Graphics. $595

o F77L-EM/16 Lahey Personal FORTRAN 77 ‘
Address up to 15MB on 80286s with this Full ANSI77, Microsoft C and Borland C i
award winning extended-memory compiler.  interfaces, Debugger, at an unbeatable price.
$695* $95

*Requires DOS Extender ($195)

 Cprre®

When people talk about FORTRAN

Computer Sttems Iy y

Contact us to discuss our products and your needs. (800) 548-4778
Lahey Cemputer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450
Tel: (702) 831-2500 FAX: (702) 831-8123 Tix: 9102401256
FORTRAN IS OUR FORTE

SDLC/HDLC/X.25

$289 SDLC/HDLC Secondary Stn. $689 Primary Link
$889 Virtual Circuit Network $889 X.25 DTE.
Management Software e rEypexTAT win |

Why You Want It ! IBM SDLC Comm.

adapter, PS/2 with IBM
. Suv? thousands on access connections. Multiprotocol adapter
traffic, superfluous development costs!
+ Engineer & administer custom network architectures, concentrators,
and gateways, to reduce public carrier access costs!
oSynch-Series 1 runs on IBM PC(XT/AT) and PS/2 hardware
« Enriched applications program interface (Microsoft "C" & Turbo "C")
+ X.25/HDLC/SDLC/VCNM concentrates public carrier access!
« Source code is available for each module ("C", assembler)

What You Get!  [30-day $ back guarantee!|

sSynch-Series Il — 4 modules — separately licensed — at low cost

* SDLC/HDLC/X.25/VCNM APl assembler & "C" runtime libraries

+ X.25 module containes SDLC/VCNM network gateway

* VCNM module provides packet-switching for SDLC enviroments

« X.25 DTE module 100% to spec. (CCITT March 1976)

« Each module contains a detailed protocol analyser at each layer

« IBM Physical Layer — full/half duplex data rates up to 38 KBps

«Svnch-Series 1l provides Microsoft "C" or Turbo "C" run-time
libraries, network traffic analysis, diagnostics & administration
software using pop-up windows for network definitions & queries

« AQUYTEK provides custom applications consulting services

« Send for detailed information package!

« Futere Products: X.28, X.29, X.3, X.25/QLLC, LU 6.2/SNA

AQUYTEK Real Time Systems Inc.

#400-1235 Bay St, Toronto, Canada, M5R 3K4 (416) 924-7699

the name mentioned most often is
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are available as packages, some of which
are quite cost-effective.

SCO now has its own Unix 3.2 as well,
and by the time you read this, it will have
released the new Open Desktop product.
Open Desktop is based on Unix 3.2, and
it includes Xsight (Locus’s X Window
System product), Open Software Foun-
dation’s Motif graphical user interface,
NFS and TCP/IP, Relational Technol-
ogy’s Ingres DBMS, and the Merge/386
DOS interface from Locus. The total
package is priced aggressively, which is
just as well: You’ll need the money for
more system RAM!

Which Editor for You?

Next to operating systems, the easiest
way to start a religious war among com-
puter users is to talk about which text edi-
tor is the best. I don’t want to start a
controversy or anything, but EMACS is
probably the most powerful and compre-
hensive environment available for work
on character-based terminals. On the
other hand, I use vi exclusively, because
I work with many different Unix sys-
tems, and I can always be assured of
finding vi no matter where I go (I used to
use ed for the same reason). It’s also
much smaller and starts up fast; this is
important for someone who does a lot of
writing.

The only reason I mention this is be-
cause the second most popular question
readers have asked is, “How can I find
out more about using vi?” Older Unix
manuals, especially Berkeley-derived
ones, sometimes have the original tutori-
al on using vi by Bill Joy, which is good
material to look at. The book A Guide to
vi: Visual Editing on the Unix System by
Dan Sonnenschein (Prentice-Hall, 1987)
is a more easily available source and is
more appropriate for those who aren’t
into reading manuals.

I just hope nobody complains that I’'m
mentioning Prentice-Hall all the time
now. It does publish many good Unix
books—but not all the good ones, by any
means.

That’s it for the current most-asked
questions. Next month I will begin to ad-
dress some of the deeper, more technical
problems. ®

David Fiedler is publisher of the Unix
Video Quarterly and the journal Root,
as well as coauthor of the book Unix Sys-
tem Administration. He can be reached
on BIX as “fiedler.”

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.



The new DigtCHANNEL series

outperforms all other leading
multruser communications boards.

Raw Input (19.2 kB & 38.4 KB Processing) Raw UUtDUt (38.4 KB Processing)

38,400 F——

e

19,200

T 2 3 &4 5 6 1 8 9 10 N 12 1B
Arnet (4@38.4) Arnet (8@18.2) Computone (13@18.2)
- Specialix (13@18.2) . Digiboard (13@38.4)

Raw Input: Pimanily data received via host-to-host
communications. The higher the better.

19,200

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Al Arnet | Computone | | Speciaix [ vigiboard

Raw Output: Processed data from host applications to terminal
users ( spreadsheet, word processing, etc. ) The higher the better.

_ % Host Utilization per Kilobyte/Second

—

1

—

Anvil Arpet

The new DigiCHANNEL
series of multi-user commu-
nications boards sets the new performance standard for
terminal response time, especially under heavy user-load
conditions. The key to this performance is the synergy
between our hardware and our new Front End Processing
real-time Operating System ( FEP O/S) software.

The proof is in the numbers, and a good example
is the DigiCHANNEL PC/16i. In benchmark tests, it beats
every other leading board in the two critical areas that
determine board performance: data throughput and
processor overhead,

Data throughput is calculated by measuring the
total amount of data that a board can handle per port
and per system. The higher the data throughput, the
faster the response time for each user on the system.

Processor overhead is the amount of additional

Raw Output

Computone ~ Speciaiix [l Digiboard
Processor Overhead: Percentage of host CPU time utilized for
1/0 processing tasks. The lower the better

processing imposed on the CPU to handle the data
input/output being controlled by the communications
board. The less time the CPU needs to spend on 1/0
chores, the more time it can spend processing
applications for terminal users.

Call for our FREE technical white paper with all
the details on our benchmark testing. While you're at it,
ask for our FREE booklet, How to Do Multi-User Right.

No matter how simple or complex your
multi-user systems, you can trust DigiBoard
to put you at the head of the pack. And
keep you there.

6751 Oxford Street ® St. Louis Park MN 55426
1-800-344-4273 * In Minnesota (612) 922-8055
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Q-TECH COMPUTERS FROM QUILL HAVE
HUNDREDS OF DOLLARS LOWER THAN ANYWHERE

QUILL WILL HELP YOU CHOOSE THE
SYSTEM THAT'S RIGHT FOR YOU:

(1 Is memory expansion an important issue?
(1 Have your computing needs increased significantly

in the past year?

[] bo you need the ability to run more than one
application at the same time?

[] “ow much can you afford to spend?

For a small business, buying a computer is a large decision.
So, if you have any questions, our trained staff of Computer
Product Specialists can assist you. Just give us a call. Our
highly qualified specialists will carefully and thoroughly explore
your business requirements by asking questions like the ones

WHO IS QUILL?

Largest Mail Order Office and Computer
Products Dealer in the Nation.

We're the nation's fargest mail order office and computer products dealer with
a 33-year tradition of great customer service. Every one of our more than
900 empiayees is dedicated to giving our customers sincere, honest, friendly
assistance. And, we have 800,000 satisfied customers from coast-1o-coast
10 prove it

listed above. Then they can determine what system will do the
most for you. Quill's experts will make sure that you don't
overbuy. We won't let you buy more than you need or pay
more than you ought to pay.

A Computer Supplier You Can

Count On-Before and After You Buy.

Our highly skilled Computer Product Specialists will take the time to really
talk with you. Together you can decide which system will best suit your
particular needs. Pius, you can count on Quill for after-sale support. We
won't leave you “high and dry” after the sale. Whatever your question or
problem-help is always as close as your phane.

WHAT CAN WE DO FOR YOU?

More Than 200 Custom-Assembled
Q-TECH Computer Systems to Solve

Your Business Problems.

Q-TECH camputers give you the combined expertise of two industry-leading
American companies. Everex, creator of the critically acclaimed Step™
computers, contributes its cutting edge technology. . .and Quill adds its
33-year tradition of “We Care” customer service. So, once you and your
Computer Product Specialist decide on the system that's right for your needs,
it's assembled—quickly and accurately—to your exact specifications.

Count On Quill for Discount Prices,
Monthly Payment Plans and our

No-Risk Guarantee.

We assemble all systems right here at Quil. . .eliminating all middlemen and
driving prices down. In addition, we offer you monthly payment plans to fit
your budget. Or, you can charge your system on Visa or MasterCard. Further-
more, our No-Risk Money-Back Guarantee is one of the best in the business.
If there's a problem we can't salve over the phone-or if you're unhappy with
your computer for any reason during the first 90 days-returnit to us for

immediate credit, refund or replacement. P /

QUILL * PO.BOX 4700 - LINCOLNSHIRE, IL60197-4700

QUILL—-33 YEAR REPUTATION



THE FEATURES YOU WANT-AT PRICES
ELSE-BACKED BY THE SUPPORT YOU NEED!

SALES (in 000°s)

COMPLETE SYSTEMS P =
INCLUDING MONITOR =

55648"
AS

Q-TECH XT-12-the fastest XT on the market at a sensational
low pricel Whizzes through word processing, spread sheets
and data bases at an incredible 12 MHZ clock speed. 512K
RAM expandable to TMB without buying a memory board.
Includes a 5% " floppy drive with a controller for a 3% drive.
Monitor and graphics card included in the low $648.88 price.

Q-TECH 386-SX

i s1aggr < i

SO I | OTECH286 T ' Q-TECH 386-20

AS
Low
AS

L TR NPT —

P

522499 §

|

Tl

s ————y

The Q-TECH 386-SX has the power of a 386 a1 a 286 The Q-TECH **286" AT-compatible computers are U.S. The Q-TECH 386-20-need the power and sophistication
price! See your business growing? With the SX, you'llbe able  made and use the speedy 80286 processor. The power of a of @ 386-20MHZ system? It's the natural choice as a file
10 expand and take advantage of high-powered software, 286 is ideal for most small businesses anid you can upgrade server for an LAN. Graphics-intensive applications such as
Berlorm CAD, do desktop publishing and use «t as a file server. easily and inexpensively by adding additional disk drives, tape desktop publishing and computer-aided designing need a
owerful processing poveer for today’s demands—as well as back-up systems, graphic adapters and madems. Oependabil- 386-20, as do users of large spread sheets and extensive data
tomorrow’s! ity and sohid features at a sensational low rice. bases. The 386-20 is your best investment for the future

1-708-634-6650

aeeanmm] |
So=

*DOS Not Included
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We have an interesting proposition for vou.

Don’t Choose. Use the
Faircom® Toolbox and get
both: 4GL development speed
and C source code power!
Whether you need the development
speed and convenience of 4GL pro-
gramming or the low-overhead power
capabilities of C source code, the
Faircom Toolbox can meet the require-
ments of any professional developer!

The Toolbox contains the indus-
trial strength tools to develop
applications the way you want!

* Development Environment by d-tree™
-Prototype generation
Data dictionary
-Dynamic resource swapping
Screen management
Overlapped windows
File restructuring
Runtime portability
Menu management
* File Management by c-tree®
— Variable length records
~ Key compression
— Client/Server architecture
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— Ascending/Descending key
segments

Dynamic space reclamation

Portable. Used in over 100
environments

Variable length key fields
High speed B* trees

* Report Generation by r-tree®
-Complex multi-line reports
-Multi-file access
-Complete layout control
-Conditional page breaks
-Nested headers and footers
Unlimited control breaks
Dynamic format specifications
Horizontal repeats

-Powerful set functions

And NOW Faircom introduces
the Toolbox Special Edition
with the power and flexibility
you need for only $695!

Now you can create applications using
the methods you like — whether it's 4GL
convenience or C source code power!
And at $695 you get this power at a price
you can afford.

Order today! No risk, money
back guarantee!

Order the Faircom Development Toolbox
and use it for 30 days. If you don't think
it's the best development tool available,
just return the entire package for a full
refund.

Call 1-800-234-8180 TODAY for
your Faircom Toolbox!
The Toolbox Professional Edition. . $1095.00

DOS, Unix, Xenix, YMS, 0S2
Full source, single and multi-user support

The Toolbox, Special Edition . . . . . $ 695.00
Microsoft, Borland, Xenix, OS2
Object libraries, single user only

Upgrade to Professional Edition .. $ 400.00
Includes overnight delivery

%

FAIRCOM
h‘at@ corporation
4006 West Broadway

Columbia, MO 65203
Phrione « 314-445-6833
FAX + 314-445-9698



Three cheers for the
printed word—and how
to get it in the modern
office

key ingredient to success in any

business is communications.

Of course, I have discussed

mostly data communications in
this column, but there are other kinds of
communications, and they do involve
computers.

One such medium is good old-fash-
ioned paper. There is a growing market
for newsletters, circulars, and other
forms of printed information. By now
you’re probably well aware of the power
of desktop publishing systems in creating
these items. Clearly, for businesses that
must do a lot of publishing, DTP is an ef-
fective way to generate this material.

The problem is, DTP is an expensive
proposition, and for a company that
doesn’t do publishing as a major part of
its business, it may be prohibitively so.
Part of the expense is in the DTP soft-
ware itself. Two of the most popular
packages for the IBM PC, Ventura Pub-
lisher from Xerox and PageMaker from
Aldus, cost $895 and $695, respectively.
This is in addition to the word processing
software that you need to create the text
in the first place.

Both Ventura Publisher and Page-
Maker are large, primarily graphics-
based packages, and to run effectively
they need fast computers and high-reso-
lution (preferably full-page) monitors,
large amounts of hard disk storage, and
PostScript-based laser printers. All these
items cost money.

Moreover, training is required for
these complex systems. According to
Mike Younts of CompuThink, based in
Vienna, Virginia, his training for either
publishing package costs $225 per day,

ILLUSTRATION: JOHN URSINO © 1990
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DOWN TO BUSINESS BN Wayne Rash Jr.

CHEAP AND EASY
PUBLISHING

and it takes two or three days for a com-
puter-literate user to learn the basics of
DTP. This provides the groundwork for
being able to create manuals or complex
documents in-house that would cost
many times more if done by a typesetter
and designer. If this is the capability your
business needs, it’s hard to beat, but do
you really need all that?

Many businesses don’t need and can-
not afford to use DTP. They simply need
to create attractive documents, such as
company newsletters, that are simple in
design and reasonably short. Because of
the cost and complexity, these businesses
are missing the benefits that DTP would
bring.

Fortunately, with the advent of some
of the newer word processing software
and the ready availability of inexpensive
laser printers, these capabilities are now
available without having to buy a DTP
system. The exact capabilities that you
get will depend on the word processing
software you choose. In general, how-

ever, to be considered acceptable for use
as an alternative to DTP, the package
should be able to use a variety of fonts
and typefaces, use newspaper-style col-
umns, incorporate graphics with text,
flow text around a graphics box, support
box captions, and include a full-page
WYSIWYG preview feature.

Word Processor Publishing
I looked at three packages that support
all the requirements to be used as alter-
natives to DTP packages. Two of the
most popular word processing programs
for IBM and compatible computers,
WordPerfect 5.0 and WordStar 5.5, now
have limited publishing capabilities. An-
other, Lotus Manuscript, is also very
capable. In addition, I looked at a pack-
age called NewsMaster II from Unison
World that will let you use text from
nearly any word processor in doing
limited publishing.
Choosing one of these packages will
continued
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LaserJetIID....................... $4295
Hewlett-Packard Co.

3000 Hanover St.

Palo Alto, CA 94304

(415) 857-1501

Inquiry 1101.

Lotus Manuscript .................. $195
Lotus Development Corp.

55 Cambridge Pkwy.

Cambridge, MA 02142

(617) 577-8500

Inquiry 1102.

NewsMaster I1.................... $79.95
Unison World |

1321 Harbor Bay Pkwy.,

Suite 100

Alameda, CA 94501

(415) 748-6670

Inquiry 1103.

Pagelaser6........................ $1899
Toshiba America Information
Systems, Inc.
Computer Systems Division
9740 Irvine Blvd.
Irvine, CA 92718
(714) 583-3000
Inquiry 1104.

PageMaker.................ocoovinnnn $695
Aldus Corp.

411 First Ave. S,

Suite 200

Seattle, WA 98104

(206) 622-5500

| Inquiry 1105.

Ventura Publisher.................. $895
Xerox Corp.

101 Continental Blvd.

El Segundo, CA 90245

(800) 822-8221

(213) 536-7000

Inquiry 1106.
VRAMVGA .........oooiviiiniannn. $747
VegaVGA ........ooooivviiinennnnn. $397

Headland Technology, Inc.
46221 Landing Pkwy.
Freemont, CA 94538

(415) 656-7800

Inquiry 1107.

WordPerfect 5.0 .................... $495
WordPerfect Corp.

1555 North Technology Way

Orem, UT 84057

(801) 225-5000

Inquiry 1108.

WordStar 5.5 .............ocooeiil $495 |
WordStar International, Inc.
33 San Pablo Ave.

San Rafael, CA 94903

(415) 499-1200

Inquiry 1109.

give you a limited form of DTP for little,
if any, cost above what you would' have
spent on word processing anyway. The
only real restrictions are that you should
choose a video display for your computer
that will allow you to use the page pre-
view function and a laser printer for the
output.

The Software

WordStar 5.5 is probably the most lim-
ited of the three programs in its ability to
support advanced features. While you
have considerable control over the text
formatting and the fonts you can use,
WordStar does not support graphics
images directly. It does, however, in-
clude a separate package, Inset, that pro-
vides this capability.

Inset can capture an image displayed
on the screen and save it to disk. Once
that’s done, you have control over the
image, and you can change its size, ori-
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entation, or proportions. You can crop a
portion of the image so that it can be in-
cluded in a document. You can then in-
sert the Inset image into the WordStar
file for printing.

Otherwise, using WordStar 5.5 for
creating image-based documents is fairly
routine. The old familiar commands still
work, and you can read old WordStar
files. The newer version will support a
variety of fonts, however, and will let you
add lines and boxes to a document, pro-
vided that your printer is capable of
printing them. Multiple columns are no
longer difficult—a big improvement over
earlier versions—and you can cut around
photos.

WordPerfect 5.0 has similar capabili-
ties, although this package will let you
incorporate graphical images directly
into the document. You don’t have to go
through the intermediate step of a pro-
gram such as Inset to make it work. In

fact, WordPerfect is shipped with some
sample clip art that you can use with your
documents. Unlike WordStar’s Inset,
however, it does not let you capture
images from the screen. You must import
images from a compatible graphics pro-
gram. :

WordPerfect supports graphics from
various sources, including Lotus 1-2-3,
PC Paintbrush, and GEM Draw. Other
software, including several CAD pack-
ages, can be used, but their files must be
converted into something that WordPer-
fect can use. (

Lotus Manuscript operates differently
from the other two packages, but the re-
sults are similar. Manuscript seems to be
more oriented toward creating reports
than simple word processing, but it has
the formatting and graphics capabilities
necessary to support limited publishing.
Unlike WordPerfect, ‘which has every-
thing in one integrated package, or
WordStar, which has Inset separate from
the rest of its features, Manuscript seems
to be made up of closely integrated sepa-
rate programs, each of which must be
loaded to perform its function.

In any case, Lotus Manuscript will
support the direct use of Lotus 1-2-3
spreadsheets and graphics, as you would
expect. In addition, it will use PC Paint-
brush files, digitized photos, and Free-
lance Plus metafiles. Some files, includ-
ing those from PC Paintbrush, must be
converted through the use of a utility pro-
vided with Manuscript.

The Peripherals

Peripherals are an important factor in
creating image-based documents. All
these packages let you preview the pages
before you print therh, but previewing
works well only if you use VGA graph-
ics. I used a Vega VGA and a VRAM
VGA to view the documents I created for
this column, but otherigood VGA boards
should work fine. !

A laser printer should be considered a
necessity as well. I used a Hewlett-Pack-
ard LaserJet IID and a Toshiba Page-
Laser 6 before writing this column, but
not all laser printers are supported by all
packages. Unless you have an HP ma-
chine or an HP clone, you should check
carefully.

These packages will also work with
some dot-matrix printers and with
graphics capability with resolutions of
less than VGA. I doubt if I would con-
sider using anything except a laser
printer, however, especially given the
relatively small difference in price. Your
objective, after all, is to impress your

continued



Why Experienced Computer Users
Don’t Think Very Much About Modems

Our research shows that knowledge-
able MIS managers, PC coordina-
tors, and end users simply don’t
want to think of modems at all.

Not exactly what modem
makers relish hearing! Butit’s
hardly surprising that you want to
save your thinking for bigger and
more important things.

Modems are a lot like plumb-
ing. Aslong as the data is flowing,
they're practically invisible. How-
ever, when something goes wrong,
those little boxes are just lavished
with attention.

By then, you've lost data, time,
money, and perhaps an opportu-
nity. Both senders and receivers are
dismayed and disarrayed.

Fortunately, there are simple
ways to limit this aggravation.

Our research suggests a few points
to keep in mind.

The cost of the modem is not
the modem’s cost.

The fixed price of the modem
is relatively insignificant. Ongoing
costs matter far more.

In the long run, for example, a
high-speed modem can save you a
small fortune on phone bills. More
data sent in less time means less
money to the phone company.

You can also save with more
reliable and robust modems that
communicate over a wide range of
telephone line conditions.

Resending data costs both time
and money. The less time you
spend transmitting data, the more
time you have to spend on your
business.

Downtime and adaptation time
can also cost you dearly.

Be sure to ask if the
modems are compatible
with their earlier gener-
ations. You don’t want to
start with suppliers who
regularly obsolete their
own products, or who
don’t offer you an

upgrade path.

Dald ee—
Communications
Concepts

Modem support can be a real
hassle with the wrong vendor.

“When things go wrong, I want
the supplier there.”

Setting up and installing your
modem can affect both your
budget and your sanity. Many
manufacturers forget to make their
modems easy to use!

This becomes expensive when
you want to start up fast or need to
support a large number of users.

Dip switches, on-line help
screens, and easy-to-use manuals
should be demanded. It also helps
to have a quick-reference guide
printed on the bottom of the case.

In sticky situations, it’s vital to
have tollfree support and applica-
tions engineering.

Bottom line:
The data must get through.

A bit of data traveling from
your computer is converted by your
modem and sent to your local
telephone office.

From there, it is exposed to the
vagaries of phone lines, various
transmission media, and weather
patterns.

They all conspire to corrupt
your data and slow down your
throughput.

All modems are not created
equal; some are less sensitive to
noise and have better error-
correcting protocols.

Some are simply more robust
and have better filters.

Modems are more than mere
commodities — technology does
count.

Print Name
Title _
Company
Address
City__
Phone ( )

FREE REFERENCE BOOK

Please send me the 108-page Data Communications Concepts —filled withillustrations,
diagrams, and clear explanations—absolutely frec and without obligation.

_ Staie
Mail to: U.S. Robotics, Inc.. Aun: Marketing Dept. 8100 N McCormick Blvd., Skokie, IL 60076,
I__ or call us tollfree at 1-800-DIAL-USR (In Hlinois, 312-982-5001).

That’s when you need the right
supplier on board. Look for one
who gives fast turnaround time on
repairs and adjustments, and who
doesn’t vanish after the sale.

Look for a company with
history and promise — one that's
here today and here tomorrow.

Not everyone needs the same
modem.

The best way to keep modems
from wasting your time and money
is to buy them from a reliable
supplier with a broad product line.
Those with limited lines sometimes
try to cram square pegs into round
holes.

People with diftering applica-
tions have differing requirements.
Dealing with a broad-line supplier
simplifies ordering, reduces
training/support time and cost,
and limits hassle and coordination.

In the end, if you give enough
consideration to choosing the right
supplier, you’ll hardly have to give
modems any thought at all.

U.S. Robotics has been making modems
and communications equipment for
discerning customers since 1976,

[l Rohotics

The Intelligent Choice in Data Communications

Calil us toll-free at 1-800-DIAL-USR

(In [llinois, 312-982-5001)

.S, Robotics is a registered trademark

of U.S. Robotics, Inc.

In Canada. call 1-800-553-3560.

In the United Kingdom, Miracom Technology,
Lad. (0173) 233-888
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DOWN TO BUSINESS

customers or employees, and I don’t
think that a document printed on a dot-
matrix printer will do that.

Another Approach

There are those businesses that use word
processing software other than the three
I’ve mentioned here. It’s possible that all
or most of the capabilities mentioned
here will be supported in other packages.
If that’s the case, and you don’t want to
get one of these packages, there is an-
other solution. Unison World’s News-
Master I1 is designed to be a simple news-
letter package. It will allow graphics
images to be imported, and it will work
with an ASCII file. If your word proces-
sor will generate an ASCII file—and
nearly all of them will—you can use this
package.

NewsMaster II is set up to allow you to
display and print text in columns on an
8%- by 11-inch sheet of paper. You can
choose the number of columns and their
size. In addition, the program provides
for headlines and for editing both text
and graphics. It’s not as flexible as some
of the other software mentioned here, but
it works well and supports both laser and

dot-matrix printers. It’s easy to use, and
it’s also quite inexpensive.

Is It Desktop Publishing?

Despite the considerable capabilities of
word processing software, it’s still not in
the same league as Ventura Publisher or
PageMaker. Those are professional
packages for companies that put out mag-
azines and manuals, but they are prob-
ably more than you need for a simple
newsletter. In addition, those packages
require equipment and training well be-
yond that required for WordPerfect,
WordStar, or Manuscript, and you still
need your word processor to create the
text for these packages.

On the other hand, if you have a sig-
nificant investment in staff time for pub-
lishing, you should think about a DTP
package rather than an enhanced word
processing package. One big difference
between the two is that with a DTP pack-
age, you can always see what the end re-
sult will look like. With a word process-
ing package, you see the text and an
indication of where the text will cut
around boxes, but you don’t see what the
result will be until you look at the page

preview. This means that you will spend
an enormous amount of time shifting be-
tween the editing screen and the preview
screen. If this is cutting into your pro-
ductivity, it’s time for DTP software.

In short, the word processing pack-
ages I’ve discussed aren’t really com-
plete DTP packages, but that may not be
adrawback. They can do the simpler jobs
that abound in many businesses, and they
don’t require the investment that DTP re-
quires. More important, when the job
grows to the point that publishing soft-
ware is needed, the material you’ve al-
ready created can be used with those
packages, too. ®

Wayne Rash Jr. is a contributing editor
for BYTE and a member of the profession-
al staff of American Management Sys-
tems, Inc. (Arlington, VA). He consults
with the federal government on micro-
computers and communications. You can
contact him on BIX as “‘waynerash,” or
in the to.wayne conference.

Your questions and comments are wel-
come. Write to0: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

“What's your Problem?!!”

Find Out Quickly & Easily with

Check¢”It* PC Diagnostic Software

from TouchStone

You've spent hundreds of dollars on the latest PC equipment, installed the
best software, learned to tell the difference between your modem and your
mouse. . .then something goes wrong. And your local dealer can't help you
unless you pack up your system and take it down to the shop.

You may waste a lot of time and money before you find out if your PC even
NEEDS repair. If any of this sounds familiar, you need Check¢/It from

TouchStone Software Corporation.

Check¢/It will run complete diagnostic tests on your PC's main system
board, memory, video subsystem, hard and floppy disks, serial/parallel ports,
keyboard, and other components, Check¢/It will also tell you exactly what’s
installed on your PC, and rate its performance in actual throughput. And
Checké/It's diagnostics are so thorough, when it finds a memory error it will
show you which RAM chip needs to be replaced!

But don't take our word for it, people across the country are telling each other

about Check¢/It. ..

““Checke/ It is no simplistic, once-over-lightly piece of software. . . high marks
for its performance and capabilities.”” — Atlantic Tech

““TouchStone Software’s computer cavalry rides to your rescue in the form of
Checké/It. . .an easy-to-use, menu-driven program.’”’ — PC Magazine.

Call TODAY for information: (800) 531-0450 or (213) 598-7746

TouchStone

Software Corporation
909 Electric Avenue, Seal Beach, CA 90740

ChecksZ11 is & registered trademark of TouchStune Software Corporation. All ather teademarks are of their respective manufacturers
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S O F TWARE

WHETHER
REPORT.

Whether you're a software developer writing new applications for
the IBM or Mac, or a PC user securing proprietary data files,
software and data protection has never had a brighter silver
lining. For a number of very good reasons.

Beginning with the ‘whether-expert’ Rainbow Technologies.
And ending with its Software Sentinel family of hardware keys.
Starring five models that fit virtually any software program or
data file you need to protect.

There’s the best-selling SentinelPro for the IBM PC/XT/AT, PS/2
and compatibles, and even the Atari ST. Known worldwide for its
virtually unbreakable security. And its ASIC technology. And its
invisible operation. A close relation, the Sentinel-C stands at-the-
ready for custom configurations and multiple software packages.

In the Apple market, security-minded Mac software developers
turn to Eve. For completely transparent operation and world-
class security of the protected software. Just by plugging Eve into
the Mac ADB connector.

PC users wanting a low cost, user-friendly solution to the prob-
lem of securing sensitive data can call on the DataSentry. Using
a proprietary Rainbow algorithm or DES, the DataSentry
encrypts data files on individual PCs, protects modem transmis-
sions and secures data on local area networks.

Rainbow’s latest protection strategy is the SentinelShell-that
lets users place a ‘shell’ around existing, off-the-shelf programs.
Because access can be limited to those issued a key, libraries,
universities and corporations can very simply guard their
software investments.

Whatever your whether, Rainbow Technologies has the software
and data protection products that make the difference. For more
information, call 714-261-0228 in the U.S., or contact Rainbow
Technologies Ltd. in the United Kingdom for the distributor
nearest you. Whethercasters are standing by.

3 »

* Runs under DOS, 0S/2
and Xenix » Algorithm
technique (Never a fixed
response) * External
parallel port installation
» Minimal implementation
effort « Higher level lan-
guage interfaces included
+ 100 times faster than fixed-
response devices (1 ms)
= ASIC design for reliability

» Protects multiple packages
with one device » 126 bytes
of non-volatile memory pro-
grammed before shipment
of the software * Rainbow
supplies a unique adapter
for programming the unit
» Higher level language
interfaces included * Runs
under DOS, 0S/2 and Xenix
» External parallel port
installation

» For the Macintosh SE and
II » Complies with Apple
Desktop Bus Interface
requirements * Rainbow-
assigned developer pass-
words to prevent tampering
by other developers or
sophisticated “hackers” =7
locks per key, usable indi-

idually or in combination,
on one or up lo seven appli~
cations

» Ce rr 4, ’,user—.' tallabl
* Pocket-sized external
device * Menu-driven, user-
friendly interface* Single- or
multi-user security system
* Audit trail, log-on identi-
fiers and automatic encryp-
tion/decryption of entire
directories » Secures data
transmitted by modems
» Prevents recovery of data
by utility programs

* Runs under DOS on IBM
PCs and compatibles
» Protects without requiring
access to the source code
» Completely transparent to
the end user « User-friendly
software  Pocket-size key
attaches quickly to any
standard PC parallel port
* ASIC design for reliability

t )
% ¥ RAINBOW TECHNOLOGIES

SR R e (U1 S

SentinelPro™

Eve™

SentinelShell™

b

18011-A Mitchell South, Irvine, CA 92714 * (714) 261-0228 « TELEX: 386078 * FAX: (714) 261-0260
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610

© 1989 Rainbow Technologies. All product names are trademarks of their respective manufacturers.
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Enter The New Age of Electronic CAD

With the new Douglas CAD/CAM
Professional System, you can now experience
computer-aided design withaut going over
budget and without sitting through months of
tedious training. Running on the Apple
Macintosh Plus, SE and I, the Professional
System from Douglas Electronics excels
in price/performance, short learning curves
and ease of use.

As the newest addition to the Douglas
CAD/CAM line of printed circuit board design
and manufacturing systems, the Profes-
sional System is a fully integrated engineering
tool that will take you from the schematic
drawing to the final routed board. The soft-
ware features fult cofor, unlimited multi-

©198B Douglas Blectronics Photagraphy. © 1987 Ted Jew

layers and .001" control which makes surface
mount technology (SMT) and other difficult
tasks a snap. Professional Layout includes a
parts placement facility. Schematic includes
fully interactive digital simulation and net list
generation. A flexible, multi-pass router
completes the design cycle with a 16 layer
routing capability.

The new age of electronic CAD has come
with the high resolution and speed of a
Macintosh engineering workstation. You'll be
designing your first circuit board just
minutes after the Professional System software
has been loaded into your computer.

In addition, the Macintosh’s graphics capa-

Circle 105 on Reader Service Card

Macintosh is a trademark of Apple Computer, Inc.

B The wait is over for a powerful, easy to use electronic design workstation.

bilities allow for powerful features such
as the ability to transfer Professional
System drawings into final engineering
documentation.

Computer-aided design wasn’t meant to be
time consuming and complicated. If your
present CAD system has got the best of you,
it may be time you enter the new age of
electronic CAD with the powerful, easy to use
Douglas CAD/CAM Professional System.

Take your first step by ordering a full-
feature Demo. All three programs are
included for just $25.

Call or write for more information and to
place your order.

Douglas

Electronics

718 Marina Bivd.
San Leandro, CA 94577
(415) 483-8770



A survey of Macintosh
software development
using relational
database development
systems

f the letters I receive are indicative,

the number of turnkey software de-

velopers who used to work exclu-

sively under DOS but have switched
to the Macintosh in the last year is grow-
ing quickly. While some developers are
creating vertical-market applications
using traditional Mac languages and de-
velopment environments (e.g., MPW
Pascal and MPW C or Think Pascal and
Think C), the majority of letters I get
from developers ask about database de-
velopment systems.

How good are they? What can they do
on the Mac that can’t be duplicated under
DOS, Windows, or OS/2 with Presenta-
tion Manager? What are their limita-
tions? What do you recommend? This
month, I’ll try to answer these questions
for the top four Mac relational database
development systems: 4th Dimension
2.0, FoxBASE + /Mac 2.0, Double Helix
113.0, and Omnis 5.

The Big Four
These four programs share some com-
mon capabilities. They all can build
some kind of database that links together
separate data and design files. They can
create printed reports about the data col-
lected in their databases, and some in-
clude the ability to work fully with
graphics information as a data type.
Double Helix II and 4th Dimension
were developed from the ground up for
the Mac. FoxBASE +/Mac is a port of its
IBM PC program, but it has been signifi-
« intly enhanced to take advantage of the
Mac’s icons, windows, dialog boxes,

ILLUSTRATION: JOHN LABBE © 1990

EXPERT ADVICE
MACINATIONS ™ Don Crabb

THE BIG FOUR

FOR MAC

DATABASES

menus, and mouse. Omnis began on the
PC and the Apple I, but it has been resi-
dent on the Mac for a while.

You can build applications with each
program that can include menu bars with
various pull-down items, scroll bars, dia-
log boxes, radio buttons, check boxes,
and most of the interface flotsam that we
expect a Mac to have. The ease of doing
this, however, and whether or not the ap-
plications really feel like Mac applica-
tions set these products far apart. On a
sliding 1-to-10 scale of ease of building
applications (with 1 being the hardest
and 10 being the easiest), Omnis rates a
3, Double Helix Il a 7, FoxBASE +/Mac
an 8, and 4th Dimension a 9. As a point
of comparison, HyperCard would rate a
10 on this scale.

The programs also vary in their power
and flexibility. Applying my same 10-
point scale (with 1 being the least power-
ful and flexible and 10 being the most
powerful and flexible), the rankings re-
main the same, although the scores do

change a bit. Omnis now rates a 6, Dou-
ble Helix II an 8, FoxBASE+/Mac a 9,
and 4th Dimension a strong 10. In fact,
FoxBASE +/Mac is probably an order of
magnitude higher than Double Helix II
in terms of power and flexibility, with
4th Dimension a step above that.

Each of the programs supports multi-
ple users, which is a typical need of any
custom application. If you need to de-
velop custom database applications on
your Mac, these are the ones to try. But
make sure that what you really need is to
develop applications that will use the
Mac as their primary data engine. If you
need to organize some basic information
and report on it, these programs are seri-
ous overkill.

For primary organization and data re-
porting that doesn’t involve a custom ap-
plication, use FileMaker II. And if you’ll
need to connect your Mac data engine to
a larger system, likely to a Structured
Query Language database running on a

continued
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SeeYourData

Sules Opportunities

9

Maplnfo software can find, display and analyze your data
geographically. See your prospects, customers, facilities
—anything in your database. Find addresses by street
ZIP code, city, etc. (We can even supply the maps.)

Any point or region on the map can have a complete
record of data behind it. See your actua/ dBASE data in a
window to view, edit, and print. Draw your own
boundaries. Add titles and legends for high quality
presentations.

Perform analyses on your data to sum, average, or count
your database records by location. Color sales territories
by volume of orders, ZIP codes by numbers of leads,
countries by your demographic data

From street-level to worldwide, Mapinfo
can merge your databases with maps. Piay
visual “what if” with your data. See
patterns, trends, and opportunities you
never knew existed. If you need to map
your data, Mapinfo can do it for as little as
$750.

Mapinfo now includes a map of the world and the U.S.
with all ZIP code locations. Runs on 1BM PCs or com-
patibles with 640K memory, a hard disk drive, and
graphics, and comes network-ready.

Map/info Corp.

Changing The Way The World
Looks At Information™

200 Broadway, Troy NY 12180
To order, call 1-518-274-8673
or 1-800-FASTMAP Toll free.

Maplnto i a trademark of Mapinta Corp. 9BASE s a traiemark of Ashton-Tate
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MACINATIONS

ITEMS DISCUSSED

Double Helix I113.0................. $695
Odesta Corp.

4084 Commercial Ave.

Northbrook, IL 60062

(800) 323-5423

(312) 498-5615

Inquiry 1004.

4th Dimension 2.0 .................. $795
Acius

10351 Bubb Rd.

Cupertino, CA 95014

(408) 252-4444

Inquiry 1005.

FoxBASE+/Mac 2.0 ............... $495
Fox Software, Inc.

118 West South Boundary St.
Perrysburg, OH 43551

(419) 874-0162

Inquiry 1006.

Blyth Software, Inc.

1065 East Hillsdale Blvd., Suite 300
Foster City, CA 94404

(800) 843-8615

(415) 571-0222

Inquiry 1007.

big computer, you should consider Ora-
cle for the Mac.

Price is not very important in this
market. You should be buying function-
ality, power, good development tools
and programming languages, multiple
user capability, reliability, strong verti-
cal-market applications, and the like.
None of these qualities comes cheap in a
database on any computer, let alone on
the Mac. If you buy for price, you’ll pay
much more in the end. With that in mind,
I’ll take a closer look at the big four.

4th Dimension

Acius’s 4th Dimension outshines all the
other databases with its number of fea-
tures and rich database development en-
vironment. In many ways, 4th Dimen-
sion is a complete fourth-generation
language system for the Mac that special-
izes in database applications. It’s not
meant for the casual user or for half-
hearted database efforts, although ver-
sion 2.0 has dramatically improved its
ease of use and has cleaned up some
pretty ragged documentation found in
version 1.0.

This program is meant to build big,
sophisticated applications with elegant
user interfaces. At this task, it excels. It
includes a complete programming lan-
guage, reminiscent of Pascal, plus a de-
bugger, built-in graphics, a fancy layout
editor, and more development tools than
you can shake a stick at. Basic flat opera-
tions, especially ASCII file importing
and unindexed sorting, is greatly im-
proved over version 1.0. Only one other
Mac relational database I’ve tested, Fox-
BASE +/Mac, is faster than 4th Dimen-
sion. That’s a major improvement.

Of the current programs, 4th Dimen-
sion is the most complete and powerful.
It’s my choice for serious Mac-only data-
base development. Designer Laurent Ri-
bardiere deserves big-time kudos for re-

writing his brainchild and making it
faster and more powerful, yet easier to
use. That’s no simple trick.

FoxBASE +/Mac |

FoxBASE +/Mac 2.0 takes the fast and
powerful FoxBASE-H 1.0 and tames it,
making it a real Mac application that pro-
duces other real Mac applications. In the
process, none of its dBASE compatibility
has been lost. And amazingly enough,
that raw speed is still there; in fact, it’s
even faster than before.

As fast as FoxBASE +/Mac is, you’ll
likely be impressed by its interface and
application development environment. It
combines its complete dBASE compati-
bility with a genuine Mac interface.

FoxBASE +/Mac includes a superset
of the dBASE programming language, a
much improved layout editor, and en-
hanced relational capabilities.

Double Helix I1 !

Double Helix II 3.0 updates an old favor-
ite of mine. It has the design goodies and
graphical development environment that
enable many end users to build profes-
sional database application programs in-
corporating all the typical Macintosh in-
terface features (e.g., menus, icons, and
graphics). '

You build Double Helix II applications
by manipulating a number of icons that
represent items such as data, calcula-
tions, comparisons, and selections. This
method is especially intuitive for end
users who have not had any formal train-
ing in database structure or rudimentary
programming, but who know what it is
conceptually that they want to do.

Double Helix II 3.0 should be on the
short list of any Mac manager who re-
quires the nonprogramming staff to de-
velop its own database applications. It
also excels at ad hoc exploratory data

continued
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Your Problem:
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GoScript.
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Most Desktop Publishing software
can speak PostScript®- a powerful
page description language with
special built in capabilities. Alas,
most laser, inkjet and dot matrix
printers cannot.
Now they don't have to .. because
GoScript speaks PostScript & can
translate your software’s PostScript
files into a form your printer can
understand.
The Results: Quality you've got to
see .. at prices you won't believe!

GoScript sells for $195.

(13 font package)
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(35 font package)

Order Now!
Call our toll-free number
1-800-450-FONT
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analysis. Double Helix II's strengths for
nonprogrammer development, however,
also make it much less desirable for turn-
key application developers. If you are
used to procedural programming lan-
guages and haven’t done much object-
oriented work, you’ll find its object-ori-
ented approach daunting, and at times
confusing.

Omnis

Omnis has been around for a long time in
Mac terms, perhaps too long. When it
came out in 1984 (as Omnis 2), I didn’t
like it because it had been hastily ported
from the PC, making for an awful user
interface. Blyth Software deserves a lot
of credit for sticking with this program,
steadily improving it, and adding more
capabilities and speed. The current re-
lease is Omnis 5.

Sadly, the gains made a few years ago
in the change from Omnis 2 to Omnis 3
Plus have not been duplicated with the
upgrade to Omnis 5. This program feels
rough, and I can’t imagine doing serious
programming development with it. The
documentation alone makes me scream.
Like Omnis 3 Plus, Omnis 5 is not easy
to use, and it’s quirky enough to be frus-
trating most of the time.

Omnis 5 includes a programming lan-
guage and the expected set of develop-
ment tools, but it just doesn’t *feel”
right. It smacks of being an ill-conceived
upgrade, and developers will find its id-
iosyncrasies annoying. For example, the
way that file relationships are established
(through radio buttons, rather than
through file-to-file directional arrows) is
needlessly tedious.

Decisions, Decisions

One of the best ways to tell if any Macin-
tosh programming environment is really
good is to check out the applications
written with it. I know that MPW Pascal
and Think Pascal are good because hun-
dreds of developers have written com-
mercial programs using them. Likewise,
I know that 4th Dimension and Double
Helix II are good because of their large
number of commercial vertical-market
applications. Omnis 3 Plus fell into that
same category, but so far Omnis 5 does
not fall into that category.

FoxBASE +/Mac goes even further
into this vertical-market stuff by offering
developers the chance to port existing
dBASE applications from the PC to the
Mac and pretty them up.

Deciding which relational database
program to use on the Mac is really much
easier than it would seem at first glance.
Although there is quite a lot of overlap of

capabilities, performance, and function-
ality, each program displays definite
strengths and weaknesses.

Buy 4th Dimension if you need all the
features and capabilities that the state of
the art in Mac relational databases has to
offer. Its multiuser capabilities are
strong. Its development environment is
well designed and complete, and Acius
has thrown in the kitchen sink when it
comes to development features and sup-
port. The 4th Dimension run-time pack-
age also works smoothly, thus letting
you market your turnkey applications
easily.

Some people are Double Helix IT junk-
ies. I confess to being one of them. I find
that version 3.0 is just as easy to use as all
the other versions I've tested. It won’t ap-
peal to everyone, especially if you think
that the Mac interface uses too many
icons as it is. It still suffers from some
speed problems, although it is much im-
proved over the last release. Double He-
lix IT 3.0 is an excellent choice for orga-
nizations that rely exclusively on end
users to build, maintain, and use their
own database applications. As a develop-
ment system, though, its nonstandard ob-
ject-oriented approach may slow you
down.

I've never been a big fan of Omnis 3
Plus, and I'm less enthusiastic about Om-
nis 5. Its one strong feature is the large
number of vertical-market applications
that have been written in previous ver-
sions. Still, I just can’t shake the feeling
that Omnis is headed for its last software
roundup. Version 5 comes off as a half-
hearted attempt to compete with 4th Di-
mension and FoxBASE+/Mac. And in
this competitive market, halfhearted at-
tempts will kill you.

FoxBASE + has always been fast,
powerful, and dBASE-compatible. Now
it’s also good. Real good, in fact. Fox
Software’s David Fulton may be the
smartest person around designing data-
bases and dreaming up data-access algo-
rithms. FoxBASE +/Mac 2.0 has many
more features and i§ far more flexible
then version 1.0, yet'it’s faster at every-
thing it does. Go figure that out. Or bet-
ter yet, go buy it. B

Don Crabb is the director of laboratories
and a senior lecturér for the computer
science department at the University of
Chicago. He is also a contributing editor
for BYTE. He can be reached on BIX as
“decrabb.” 7

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.



AW...What the Heck!

We REFUSE to Raise Our Prices!
DesignCAD 3D * 399

VERY POWERFUL!

DesignCAD 3-D version 2.1 is as powerful as most
CAD systems costing $5000-$10,000! Features like:
Complex Extrusions, a true 3D color-coded cursor,
full shading or rendering capability, Blending of Sur-
faces, Complex Sweeps and Translations, and
Boolean Operations make DesignCAD 3-D oneofthe

WE REFUSE TO RAISE PRICES!

We have dealers—even from foreign coun-
nes—call and tell us they could sell a lot more
JesignCAD 3D at higher prices because some
f their customers can't conceive a true 3D
wolid modeling program costing only $399.
ey ask us to raise our prices because they
inow it's worth more, much more. But look at
he history of our company: We just don't
lelieve in inflated prices! An excellent CAD
system shouldn’t cost any more than a good
vord processor. So we still say, “Aw...What
ne heck! We refuse to raise our prices! Let's
lee the other guys beat this deal!’

WHY BUY THIS ONE?

fhere is a very important reason to buy De-
lignCAD 3D other than price: PERFORM-
ANCE. DesignCAD 3D provides complete 3-
Jimensional drawing capabilities. It's not a
‘warmed-over” 2D program. DesignCAD 3D
allows youto draw any entity in 3-D space. This
means, for example, thatyou candraw a curve
n the shape of a spring. You can draw a circle
y arc at ANY angle on ANY plane.

DesignCAD 3-D gives your Personal Computer
the power of a mainframe CAD system! With
DesignCAD 3-D, you can produce complete 3-
dimensional models and drawings that were
once considered impossible on a microcom-
puter!

Complete 3-Dimensional design features make
it easy for you to construct realistic 3-D models.
With full solid-object modeling capabilities you
can analyze you drawing to determine the vol-
ume, surface area or even center of gravity!
DesignCAD 3-D even permits you to check for
interference between objects! Aeronautical
Engineers can now find the center of gravity for
a new airplane design with a couple of key-
strokes. The Architect can determine the sur-
face area of a roof for decking in a matter of
minutes The Cwil Engineer can calculate the
volume of a lake or dam in seconds. The
Mechamical Engineer will know for sure if cer-
tan parts fit together without interference. The
uwses for DesignCAD 3D are only limited by
YOUR imagination!

DesignCAD 3-D supports more than 400 differ-
ent peripheral devices. including more than 250
printers (dot-matrix. laser printers, color print-
ars, etc.), 80 plotters, most mice and digitizing
lablets, and a wide variety of graphics cards
and displays.

Once again, American Small Business Com-
suters has proved thatyou don't have to spend
4 lot of money to get quality software. De-
5ignCAD 3-D provides features such as Shad-
Q. Solid Object Modeling, Hidden Line Re-
moval, and Cross Sectioning capability. All for
¥ $399. No other 3-Dimensional CAD sys-
#m can come close to providing the price/per-
‘ormance of DesignCAD 3D.

VERY EASY TO USE!

DesignCAD 3-D has consistantly proven itself
to be faster and easier to use than most com-
peting CAD systems. In a national competition
DesignCAD 3-D was matched in drawing
speed by only one other CAD system. It cost
$3,000. DesignCAD 3-Dwas ableto performa
given drawing in nearly half the time as pack-
ages costing up to $5,000.

Customers frequently remark at how quickly
they are ablie to learn DesignCAD. Many also
comment about the power of DesignCAD.

Dr. Stephens of NASA states: “One of the things
| like best [about DesignCAD 3D] is that | can
pick it up and go with it.” Dr. Stephens, who
evaluates and recommends software for pur-
chase by NASA, says software must meet cer-
tain criteria: “One, it must work. Two, it mustbe

user friendly and easy to use. | push it [De-

signCAD 3D] as far as | can push it. We're not
using it as a toy down here, and | resent the fact
that some people believe that a product’s ability

is substandard because of its price.”

Jan Halliett, an engineer at Allied Chemicall
states: "We use itextensively here and are really
soldonit. Plantlayouts, pipe runs, fabrications,
along with alot of other things are drawn and de-
signed. I've got AutoCAD, but very seldom if

ever use it anymore.”

PC MAGAZINE SAYS...

DesignCAD 3D, the latest feature-
packed, low-cost CADD package from
American Small Business Computers,
delivers more bang per buck than any of
its low-cost competitors and threatens
programs costing ten times as much.
For a low-cost, self-contained 3D pack-
age... DesignCAD’s range of features
steals the show.”

HOW DO | GET ONE?

DesignCAD 3-D and DesignCAD 2D are avail-

able from most retail computer stores, or you
may order directly from us. If you have ques-
tions about which program to purchase please
give us a call. All you need to run DesignCAD
3-Dis an IBM PC or compatible computer with
640 K RAM memory and a hard disk. Both
products support most graphics cards, print-
ers, plotters and digitizers. Free Information
and a demo disk are available .
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Small Business Computers, Inc.

327 South Mill Street
Pryor, OK 74361

(918)825-4844 ® FAX:(918)825-6359

most powerfut 3-D
CAD systems
available...at any
price! Engineers,
Architects, and Con-
sultants constantly tell
us that they use CAD
systems costing thou-
sands of dollars which
are not as powerful as
DesignCAD 3-D.

BYTE MAGAZINE SAYS...
"At $399, DesignCAD 3D
was the least expensive
package we saw, yet it
was one of the more
powerful. ..Don’t be
fooled by the remarka-
bly low price, this
program can really per-
form!”




malltalk/V'® PM.
Think of it as a bold,
“seat-of-the-pants” solution
that curs to the beart of the
0S8/2 Presentation Manager
complexity challenge. Thus
unlocking rhe potential of this
powerful operating system.
With the introduction
of Smalltalk/V PM, object-

oriented programming

Introducing Smalltalk/V PM. The
to fulfill the promise of OS/2.

moves out of the realm of mystery
and into a new era of breakthrough
applications that promises to be of

legendary proportions.

“user friendly” to a whole new level
of sophistication. If you compare it
to an orchestra, OS/2 has capabili-
ties no ordinary assemblage of in-

struments has ever dreamed of

you go from designing to prototyp-
ing to delivering a completed appli-
cation in one seamless step, you
cleanly avoid the old costly “crash

and burn” delays so common with

0S/2 PM is designed to push

— —
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Is The Most Important Part Of Your
Developer’s Kit Missing?

()S/2 PM offers you a powerful, rich environment
loaded with advantages like a Graphics Program-
ming Interface (GPI), a LAN manager, muldtask-
ing, SQL, just for starters. And all of these
components are accessible in a standard way using
Smalltalk/V PM through Dynamic Link Libraries
(DLLs). Combined with DDE (Dynamic Data
Exchange), you can call and exchange data with
other PM services or applications. Seamlessly
Now developers can write truly reusable compo-
nents, which greatly increases their value. And
you'll find Smalltalk/V PM the perfect “glue”

between applications written in other languages.

possessing. Yet to tap
its potential, OS/2
PM demands a con-
ductor capable of true
genius. That conduc-
tor is Smalltalk/V
PM.

You'll find Small-
talk/V PM a perfect
language for repre-
senting and manipu-
lating high-level

information. Because

languages born in the age of main-

frames.

UNLEASHING THE AWESOME
POWER OF 0S/2 PM

Smalltalk/V PM. It helps stop
the natural drift toward vaporware
so common in software develop-
ment today. It lets you dive right in
and get to the creative parts with-
out the usual grunt work. For ex-
ample, if you want to ignore the

complexities of understanding

0S/2 PM details you can immedi-




he
Gordian Knot.

A legendary case

of complexity. It

had baffled and
stymied the best
minds of the
ancient world
until‘Alexander

.h:{,

fast, seat-of-the-pants way

the Great cut
through the
convoluted
challenge with
one bold, swift
stroke of his

sword. This

“scat-of-the-pants™

solution set in
motion the
prophecy that
whoever
unraveled the
knot would one

day rule Asia.

“THISIS THE RIGHT WAY
TO DEVELOP APPLICA-
TIONS FOR OS/2 PM.

0S/2 PM is a tremendously
rich environment, which
makes it inherently complex.
Smalltalk/V PM removes that
complexity, and lets you con-
centrate on writing great pro-
grams. Smalitalk/V PM is the
kind of powerful tool that will
make OS/2 the successor to
MS/DOS.”

Bill Gates, Chairman
Microsoft Corp.

grammer struggling with the com-

plexities of Presentation Manager

should take a close look at this

product.”

Charles Petzold, Contributing Editor,

PC Magazine

“Digitalk’s Smalltalk/V PM is

dazzling! This product makes Pre-
sentation Manager pay off.”

Jeff Duntemann, Contributing Editor,

Dr. Dobbs Fournal

“Smallealk/V PM is an ex-

cellent tool for rapid deliv-

ery of prototypes which

have all the functionality

and user interface of a com-

plete PM application.”

THE FIRST debugger simplifies ap- Richard A. Landsman,
3 . System Avchitect, Lotus Development
FULLY-COMPILED " ,lication development 5 4
SUALLTALE d gi i “Smalltalk/V. PM f
Because Smallatkry  20d gives you instant Smallta rom
|| PM s fully compitea  response whenyouim-  Digitalk is the greatest! This is an

it provides you witha  plement an idea. Our incredible product.”

7.D. Hildebrand
Editor-in-Chief, Computer Language

more responsive envi- .
extensive user manuals
ronment than ever

e and tutorials have

TIHE BEST PM INVESTMENT
YOU'LL EVFR MAKE

Smalltalk/V PM $499.95

Prices and information on these and
other Digitalk products are available
on rcqucst:

Smalltalk/V, Smallealk/V 286,
Smalltalk/V Mac

able to generate earned us high praise.
stand-alone applica-

tions ((EXE).

SMALLTALK/V PM.
THE TALKING HAS
ALREADY STARTED.

“Digitalk’s Smalltalk/V PMisa

masterful implementation of a clas-

ately start creating without any

limitations on your efficiency. J

Smalltalk/V. A product of Digitalk Inc.,
9841 Airport Blvd., Los Angeles, CA
90045. For information or to find a dealer
near you call:

1-800-922-8255
1-213-645-1082

CompuServe 71361,1636
FAX 1-213-645-1306

Smalltalk/V is a registered trademark of Digitalk Inc.
Prices subject to change without notice.

Other product names are trademarks or registered
trademarks of their respective holders.

However, if you’re the curious
type, we have tools called browsers  sical object-oriented programming
to help you fathom the masterpiece
called OS/2 PM. You'll also find

our incremental program develop-

language and a state of the art

graphical user interface. Any pro-

Smalltalk 'V

Circle 361 on Reader Service Card

ment capability and push-button




Now Available

Activator/Miv

with
Programmable
Memory

Software Developers

Natural selection provides unigue

passive protection [or the porcupine.

The Activator - Natural Selection
For Software Protection

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

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

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

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

A New Ethic For Software
Protection
In allowing end-users unlimited copies
of a software package and uninhibited hard
disk and LAN operation, The Block has

created a new ethic for software protec-
tion.

\ o

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

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

A New Technology For
Software Protection

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

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

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

Programmable Option

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

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

The ASIC makes emulation of the device
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virtually impossible. It also presents
an astronomical number of access
combinations.

Full 100% Disclosure

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

Just as no two
snowflakes are the
same, no two im-
plementations of
The Activator
are identical.
And like the
snow flake the
simplicity of
The Activator is its greatest beauty.

We never cramp your programming style
or ingenuity. Make it as simple or compli-
cated as you desire.

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

1-800-333-0407 ext.105

In Connecticut 203-329-8870
Fax 203-329-7428

dre
b e%gll“l{g Yinc.

870 High Ridge Road
Stamford, CT 06905




0S/2 1.2 introduces
the High Performance
File System

y now, you’ve probably heard

about OS/2 1.2, which is sched-

uled for release as I write this. It

includes a slightly new look for
the Presentation Manager and some per-
formance improvements.

However, the most important change
in version 1.2 came in the area of files—
the advent of the new generalized disk in-
terface called the Installable File System
and the first example of a specific IFS-
type file system, the High Performance
File System (HPFS). In this month’s col-
umn and next month, I’ll look at this new
file system.

The rationale for HPFS is that it will
do the following:

® increase maximum disk sizes to a
level that will be able to meet the
needs of IBM PC users in the next
decade or so

* make hard disk data access faster

* give disk files security features
like passwords

® allow both the system and users to
keep more descriptive information
about files

Do I Have to Reformat

My Hard Disk?

The first thing almost everyone asks me
is, “Will I have to reformat my hard disk
to use HPFS?” The answer is, “Prob-
ably, but not necessarily.” At the lowest
level, HPFS shows up as a new kind of
partition.

That’s not surprising, since IBM and
Microsoft have included the notion of
disk partitioning in DOS since version
2.0. The original reason for partitions
was that you could take the IBM PC XT’s

ILLUSTRATION: MARCEL DUROCHER © 1990
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A FIRST LOOK

AT HPES

10-megabyte hard disk drive and share it
between DOS and Xenix. Without parti-
tioning this would have been impossible,
because Xenix doesn’t care to organize
its files the way DOS does. Rather than
making you buy two hard disk drives,
you could instead give some of the 10
megabytes to Xenix and the rest of it to
DOS; you do this with the FDISK com-
mand. And thus was born the idea of
partitions.

Most major upgrades of DOS have in-
volved new kinds of partitions. DOS 3.0
brought a more efficient kind of hard disk
partition than DOS 2.x’s. DOS 4.x, with
its support of disk partitions larger than
32 megabytes, brought yet another kind
of partition. 0OS/2 1.0 and 1.1, of course,
used the DOS partition types.

Thus, putting HPFS on your hard disk
involves repartitioning it. Partitions di-
vide the disk by cylinders. You could al-
locate the first 200 cylinders to DOS and
the remainder to HPFS. But you can’t re-
size a DOS partition without losing the
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data on the partition. So you can put both
DOS partitions and HPFS partitions on
the same disk, but you may have to back
up and restore the DOS partition.

On the other hand, you may currently
have a large (32-megabyte or more) disk
partitioned—required under most ver-
sions of DOS 3.3—as a 32-megabyte
DOS partition and the rest as an “ex-
tended”” DOS partition. In that case, you
needn’t zap your entire hard disk. The
first partition, the C drive, can remain in
DOS format. Then back up the other par-
tition and recast it as an HPFS partition.

An HPFS partition is of no value with-
out the code (IFS) to talk to it. The CON-
FIG.SYS statement to install HPFS is

IFS=drive\path\HPFS.IFS /c:nnnn

where nnnn = size of cache. The neat
thing about IFS is that it is, as its name
implies, “installable,” so you can take
your pick of file systems. Perhaps a

continued
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OS/2

DOS?
MultiBoot

is the answer.
BVITE May 1989

' MultiBoot Brings 0S/2

Back to Earth

Bolt Systems has come to the rescue with
a program colled MultiBoot, which does
oway with the dual-boot problem for
good ...

MvultiBoot is simple, inexpensive, and
toolproof, and it works flowlessly. It's a good
example of a utility that fills a much-needed
niche.

=Stan Miastkowski

0S§/2 NOTEBOOK ~

Once you've spent thousands of dollars on
05/2 and an OS/2-ready work station,
what'’s another $49.95 to have easy access to
DOS? Highly recommended.

. -Mark Minasi ’

Not all DOS programs work in the OS/2
compatikility box. MultiBoot lefs you
install both systems in your computer.
MultiBoot works with DOS versions
3.0-4.01 up. And OS/2 versions 1.0
and 11.

TO ORDER:

Send $49.95* + $3.00 shipping and
handling (check or money order) to:

MultiBoot, Bolt Systems, Inc.
4340 East-West Highway
Bethesda, Maryland 20814

or call 1-301-656-7133

FAX: 1-301-907-8736 to order
by Visa/Mastercard. Specify 3.5
or 5.25" diskettes.

*Maryland residents add 5% sales fox.
Ask about our volume discounts

AProduct of .e-- Sysfems Inc.
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Unix-like file system will appear next.

Floppy disks, by the way, remain in
the DOS format, so there’s no problem
swapping them among DOS and all ver-
sions of OS/2.

Longer Filenames! Bigger Disks!
Whiter Whites!

The notion of subdirectories remains
with us. Filenames can be 254 characters
long, with as many periods as you like,
for a filename such as mortgage.file.
for.sheila.

Directories are now sorted automati-
cally by filename. That’s not done for
user convenience, but rather to speed up
file access. Still, a side effect is that the
directory is better organized for users.

The 32-megabyte limitation imposed
by 0S/2 1.0 is gone for good. HPFS does
away with the DOS notion of clusters and
directly allocates 512-byte sectors, of-
fering more efficient use of space. The
32-bit allocation structures (more on this
next month) allow a maximum disk size
of 232 sectors, or 2048 gigabytes. (Let’s
see, how many floppy disks will I need to
back all these up?)

Extended Attributes

Wouldn’t it be nice to include with every
file an 80-character description of the
file, kind of like what the Norton Util-
ities’ £1 can do? Such a feature could be
essentially built into the operating sys-
tem with HPFS’s extended attributes.

Attributes under DOS are pretty mini-
mal. Probably the best-known one is the
hidden attribute. Set the hidden bit, and
the filename no longer shows up on di-
rectories, is not erased when you erase
%.%, and so forth. Another attribute
keeps track of whether a file has been
backed up since it was last modified. An-
other one tells the system to let programs
read a file, but not to allow deletion or
modification of the file. (There are
others, but those are the big ones.)

These old attributes remain under
HPFS, but there are others, also. Not
only does the system know the date and
time of the last modification (the current
DOS information), it also knows when it
was last read and last modified, as well as
the number of times the file has been
used.

A few months back, I hypothesized a
program that would optimize your disk
use by unfragmenting files in the back-
ground and keeping track of how often
you use a file. Less-used files would be
automatically compressed using a file
compression technique of some kind
(e.g., the one that programs like ARC
and PKZIP use). This would mean, I ar-

gued, that as time went on, you would
actually have more space on your disk—
less-used stuff would get squeezed. Of
course, when you needed the file, the op-
erating system would automatically un-
squeeze it. Such a program is now possi-
ble with the extended attributes available
under HPFS.

In addition to this new information, a
programmer can now create new attri-
butes. Similar to OS/2’s SET command,
user-defined extended attributes are
stored as “name of attribute” = “value

he HPFS
does away with the
DOS notion of clusters
and directly allocates
512-byte sectors,
of fering more efficient
use of space.

of attribute.” For example, programs
might be written to use a *‘project ="" at-
tribute in files. Then, when a proposal to
XYZ Corp. involved a spreadsheet, two
text files, and a program, each file’s di-
rectory entry might contain *project =
XYZ"” just to help the user (or some kind
of user shell program) keep the relevant
files together. Again, note that “project
=" is not a built-in HPFS attribute.

Yet another attribute also arrives in the
form of access control lists. These keep
track of access rights (e.g., read, read/
write, and erase/can’t erase) and pass-
words. This will be useful in network sit-
uations, or perhaps where a single ma-
chine is shared by different people at
different times.

Stop! Don’t Touch That
Big Red Switch!
Despite massive changes in the file sys-
tem, CHKDSK is still around. Even
though HPFS is a great improvement, di-
rectory maintenance is still necessary. In
fact, a new feature called write-behind
will actually increase the need for a
CHKDSK-like program. You see, HPFS
makes heavy use of caching. Caching
speeds up disk access by using the fol-
continued



Networks are wonderful —but
they can also be a lot of work. An
increasingly popular and economical
alternative is a multiuser system,
where a number of people share one
386 computer.

VM/386 MultiUser makes it simple.
Add a multiport or graphics card to
your 386, and up to 32 users can
continue to work with their familiar
DOS graphics and text programs.
Each user has their own copy of

DOS and 640K of RAM. Best of all,
every user is totally independent of
all the others.

VM/386 MultiUser is based on
VM/386 Multitasker,' the bulletproof
multitasking program which has
won both the Technical Excellence
award and the Editor’s Choice award
from PC Magazine.

Get the benefits of a network —
without the work! Call toll-free,
800-458-9108, or 408-986-8373.

Yes! Send me information on
VM/386 MultiUser!

Name
Title
Company
Address
City, St, Zip
Telephone

IGC, 4800 Great America Parkway,
Santa Clara, CA 95054-1221.

The No Work Network

Now you can connect as many
as 32 PCs or peripherals to
one 386 computer, without a
network. VM/386 MultiUser" is
completely DOS-compatible.
Each user operates indepen-
dently from all the others.

Incredibly Great Computing”
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Instant
access to

glaphlc

;g waves

. A single,

charts and
tables
showing
detailed
demographics,
history, facts
and figures.

Cross-compare
states or
regions
automatically
with the

simple touch
of a key or
clickofa
mouse.

Finally, an invaluable
resource tool that brings
the United States into
better focus.

Beginning now, busi-
ness-people, travelers
and educators will have
immediate access to a
single, complete source
of maps and data
for every state. And for
nearly every need.

Bar charts and graphs
display data on every state

education, employment and
industrial statistics to
electoral data, state history,
climate information and
tourist attractions.

Stunning comparative maps
of the entire country as well as
regions and individual states.
Populations, average incomes,
tax rates, state economies and
even school enrollments are
instantly defined.

Beautiful maps of all 50
states and Puerto Rico.

elevations and locations of
each state’s largest cities.

*PC Globe" is a registered irademark of PC Globe, Inc. © 1989

““See us at COMDEX, Booth W606, Westhall.’’

ranging from demographics,

View major natural features, |

Also available: PC Globe with instant pTOtllL\ and cross comparisons

for 177 countries. $69.95.

Works with IBM® PCIXTIATIPS2 and compatibles with a minimum 0] 512K RAM, Supports Hercules® monochrome,
CGA, EGA and VGA displays, DOS 2.0+ . Single floppy or hard disk." PC USA" is a trademark of PC Globe, Inc

" efficient
source for
time zones,
zip codes,
area codes
and other
specifics.

~ Simple pull-
down menus
allow for
easy access
to state facts,
maps and
charts.

PC USA is a simple
to use “Electronic Atlas”
An instant guide to geo-
graphical and demogra-
phical information allow-
ing businesses an efficient
means to gather facts.
| What’s more, PC USA
| text and graphics can easi-
ly be exported to other
rograms.
Available at Egghead,
| Electronics Boutique,
Software, Etc. and Software
City, or call us directly.

1-800-255-2789

4435 S. Rural Rd., Suite 5-333
Tempe, Arizona 85282

| (602) 894-6866

| Facsimile (602) 968-7196
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lowing two pieces of information: (1) It
takes a lot longer to transfer data from
disk to memory than it does to transfer
data from memory to memory. (2) Not
all parts of the disk are used with equal
frequency: some parts get a lot of exer-
cise, others none or almost none.

Thus, a cache program allocates some
memory and keeps copies of the most
read (notice I said read—writes are an-
other story) areas of disk in this memory,
hence a disk cache. That seems pretty in-
nocuous, as it affects only disk reads. A
power failure won’t destroy any data, as
disk writes pass the cache by.

What I've described so far is a write-
through cache, the common approach
seen in DOS and earlier versions of
0S/2. Greater speed improvement can be
realized by caching disk writes also, but
it’s risky. Putting off disk writes until
it’s convenient may speed things up, but
you’ll lose data if the machine loses
power before writing the data. Holding
data to be written in a cache is called
using *‘dirty buffers.”

Did you ever notice the option in the
Task Manager window to ‘‘Shutdown
system?”’ It may have seemed superflu-
ous before, but it’s vital now. You’ve got
to force the system to write out (flush is
cache terminology) its dirty buffers be-
fore powering down, and that’s what
Shutdown does. If you turn the machine
off before the buffers are flushed, HPFS
remembers. Then, the next time you
start the machine, it won’t let you do any-
thing until you’ve booted from a floppy
disk and run CHKDSK to clean up the di-
rectory. (Norton and Mace, are you lis-
tening?) That’s in addition to the fact
that, again, you may have irretrievably
lost data from one of your files.

To reiterate: With dirty buffers, even
though you told WordPerfect to save a
file, and you then exit WordPerfect, the
file may not yet be saved. Programmers
can ensure that the buffers on a file are
flushed, so good OS/2 applications
should give us the option to either do it
0S/2’s way (fast but ri j_ ky) or the old way
(force a buffer flush-—safe but slow).

Next month: Fnodes, extents, runs,
emergency blocks, and more. A look
under the hood of HPFS. m

Mark J. Minasi is a managing partner at
Moulton, Minasi & Company, a Colum-
bia, Maryland firm rspeczalzzmg in tech-
nical seminars. He can be reached on
BIX as “mjminasi.”

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.



[HE INSTANT NETWORK

Introducing the
Quick-Net Async Server 1000
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rhe Quick-Net Async Server 1000 offers the multi-PC office a
ow cost alternative to expensive and complicated LANs. The
>erver 1000 features 8 serial ports and 2 parallel ports. With
his Server up to 9 users can share a printer. Multiple printers
:an also be shared in a variety of ways including general or
ielected user access.

The Server’s buffer memory is the most versatile available.
>tarting with 128K it is easily expanded to 256K, 512K, 1,2 or
| megabytes of storage using Intellicom Memory Simms. Only
his Server allows you the flexibility to tailor the exact memory
ieeded.

Configuring the Server 1000 is done through a simple to use,
nenu driven PC “Pop-up” program. The Server 1000 offers full
yassword security for system configuration. The system man-
\ger may control access by specifying “closed user groups”.
\Il the PCs and printers in these groups are protected from
Iccess by users outside of the group.

When you begin printing, you may select a specific printer
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for special applications or allow the Server to hunt for any
available printer. If you need a special type font or page layout,
the Server can automatically send pre-configured setup strings
to the printer. Information about the specific print job, such as
queue position and estimated time for completion, may be dis-
played at your PC. The user may abort a print job at any time.

In addition to printer sharing the 8 bidirectional serial ports
of the Server 1000 can be used for direct file transfer between
PCs.

The Quick-Net 1000 is compatible with Intellicom's other PC
communications products such as Long-Link and Quick-Link.
The Quick-Net Async Server is covered by Intellicom’s full two
year warranty.

Intellicom

800-992-2882
800-422-4428 (In CA)
FAX 818-882-2404
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Biggest

1. The check is in the mail.
2. My diet starts tomorrow.

3. Performance doesn’t matter
in 3270 communications.

The truth is,

for most 3270 PC-to-mainframe applications, performance DOES matter.

When you'ré linking multi-
ple PCs — a few, a dozen, or
hundreds — to your IBM main-
frame, it just makes sense to do it
with the highest speed and effi-
ciency available. Often, a simple

32 sessions with no impact T
on your gateway PC. i

plug-and-play product isn’t
enough.

Consider DataTalker 3270.
It's designed specifically for
high-performance, multiple-user
applications.

We deliver DataTalker 3270
on a powerful co-processor
board with on-board memory.
This allows you to offload all
communications processing from
your gateway PC, freeing it for
applications processing.

The result is that users can
perform up to 32 simultane-
ous mainframe sessions
with no impact on
your gateway PC's
performance.

We offer
DataTatker
3270 in both DOS-
and UNIX-compatible

versions. Each provides full IBM
3278/79 terminal emulation,
32 LUs, file transfer (IND$SFILE),
BSC or SNA support, NetView
support, and Application Pro-
gram Interface (our own plus
IBM’s HLLAPI 3.0). Only 1K

. of PC memory is required
for API applications.

DataTalker 3270

lation of IBM 3174,

% lers, as well as IBM
\ 3287 printers.

also provides full emu-

3274, and 3276 control-

for API applications.
11 P ) e

] iy IK of memory required

=l . L |
‘o iearn the truth —

and nothing but the truth —

about our high-performance

DataTalker 3270, call us today at

1-800-233-2536. Or write to us

at 3796 Plaza Drive, Ann Arbor,

Michigan 48108. FAX: 313/662-1965.

CLEOS}

CLEO Communications
A Division of Interface Systems, Inc.



Apple’s newest
networking products
may be just what you
needed—but for

some users, Phase 2
brings no benefits at all

pple’s announcement in June

1989 of the AppleTalk Phase 2

collection of products gener-
: ated a lot of hype. The firm got
even more press for its timely shipment
of the first Phase 2 products in the
months following that announcement.
It’s a sad commentary on the industry
when a company gets widespread praise
just for meeting its schedules. But Apple-
Talk Phase 2 represents several major
steps forward for Macintosh networking,
and we commend Apple for taking them.

How much you will actually benefit
from the new AppleTalk, however, de-
pends on the type of network you have
and on the type of network you want to
have in the future.

If you have a small Mac network that
uses Apple’s LocalTalk cabling, you can
pretty much ignore AppleTalk Phase 2. It
does nothing for you. The biggest gripe
you’re likely to have with LocalTalk is
its relatively slow speed of 230,000 bps,
and Phase 2 doesn’t change that. You can
still turn to products like TOPS’s Flash-
Talk for a speed boost to 770,000 bps,
but that’s your only option.

EtherTalk Improvements

AppleTalk Phase 2 begins to help when
you've got a larger Macintosh network.
Early Mac network users quickly dis-
covered that LocalTalk networks run out
of steam when you start heaping nodes
on them. As a result, a large Mac net-
work became virtually synonymous with

ILLUSTRATION: TROY THOMAS © 1990

EXPERT ADVICE

NETWORKS ® Mark L. Van Name and Bill Catchings

APPLETALK
PHASE 2 AND YOU

an Ethernet network.

Prior to Phase 2, AppleTalk restricted
the size of even Ethernet Mac networks.
There was a hard limit of only 254 de-
vices—Macs or LaserWriters—on a sin-
gle network segment, or zone. (This limit
stemmed from AppleTalk’s 8-bit device
address field.) You could make larger
networks by linking up to a theoretical
limit of 64,000 zones. (That number
came from the AppleTalk 16-bit network
number field.)

To link those zones, you had to use
routers. Typically, a router would con-
nect several small LANs or route one
such LAN onto a main Ethernet network.
Apple offered the AppleTalk Internet
Router software to handle the linkage.
That program runs on a Mac that has
connections to both the LANs that you
want to link. It can even run in the back-
ground, although you’d want a dedicated
Mac for networks with heavy traffic.
(Cayman and Kinetics also offer routers
that, unlike Apple’s software-only Inter-

net Router, contain both hardware and
software.)

AppleTalk Phase 2 removes the 254-
device limit and introduces a new ad-
dressing scheme called extended ad-
dressing. Extended addressing combines
the earlier 8-bit device field and 16-bit
network number field into a single 24-bit
network address field. Thus, you can
now have more than 16 million (224) de-
vices on a single AppleTalk LAN.

Zones are also different. Before Phase
2, a zone was a physical entity, a group of
physically connected Macs. Now zones
are logical constructs; you can have
multiple zones on a single physical net-
work segment, or a single zone that spans
many individual LANs.

If you have a large Mac Ethernet net-
work, or if you want to have one, the big-
gest benefit of extended addressing is
that it gives you two more ways to build
such LANs. You can, of course, still use
routers to link individual LANs. You can

continued
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also just take advantage of extended
addressing’s larger node limit and put all
the devices on a single Ethernet LAN—
up to the capacity of that Ethernet. Fi-
nally, you can link those LANs with
bridges. A bridge makes AppleTalk
Phase 2 view the connected LANs as a
larger, single LAN.

One limitation of extended addressing
is that it doesn’t work with LocalTalk
LANSs; Apple still limits LocalTalk
zones to 254 devices. But that restriction
shouldn’t be much of a practical prob-
lem, because LocalTalk’s slow speed
makes it undesirable to build a Local-
Talk network anywhere near that size.

When Macs Get Mixed
Where extended addressing shines is on
LANS that mix Macs and PCs, as more
and more do these days. If you’ve got an
existing large PC network, it probably in-
cludes many smaller LANs that are in
turn bridged to form one overall net-
work. Extendéd addressing lets Mac
LAN:S slide right into such bridged envi-
ronments.

This assumes that those bridged envi-
ronments are Irunning on Ethernet.

(Sure, some PC LocalTalk LANs exist,
but because of LocalTalk’s inherent
limits, there are no big ones.) That still
leaves one of the most important PC
LAN underlying network protocols,
Token Ring, inaccessible to Macs.

Not to worry. If you have a Token Ring
LAN, AppleTalk Phase 2 will help you,
too. Phase 2 includes a Token Ring card,
the TokenTalk NB (for NuBus). This 32-
bit Mac II network adapter costs a hefty
$1250, but that includes an intelligent
card with its own 68000 and memory, as
well as ample support software. (The on-
board processor keeps network overhead
from bogging down the host Mac, while
the memory lets much of the accompany-
ing TokenTalk software reside on the
card.) The card’s biggest drawback is
that it supports only the 4-megabit-per-
second Token Ring, and not the emerg-
ing 16-Mbps standard.

As with so many Apple hardware
products, much of this adapter’s value
lies in the software that comes with it. At
its lowest levels, the TokenTalk software
provides the same interface to higher-
level AppleTalk protocols that EtherTalk
does for Ethernet, and LocalTalk for

Apple’s own cabling. This Open Systems
Interconnection (OSI) type of separation
of levels buys you exactly what it was de-
signed to do: You can run all the usual
AppleTalk higher-level software, such as
AFP (the AppleTalk Filing Protocol), on
Token Ring.

That ability is important for two rea-
sons. First, organizations with a big
commitment to Token Ring now can use
the same network and cabling for Macs
as they do for PCs. And Macs and PCs
can coexist on such networks.

AppleTalk Phase 2|also lets Macs on
Token Ring networks do more than just
use AppleTalk to communicate with
other AppleTalk systems. More than one
protocol stack can runona single Token-
Talk NB card simultaneously. Thus, a
Mac can also use 3270 terminal proto-
cols over a Token Ring network to com-
municate with a mainframe.

Also, a new Phase 2 program that
comes with the TokenTalk NB card, the
SMB (Server Message Block) file trans-
fer utility, lets Token Ring Macs and PCs
exchange files. This ﬁ]tility is based on
the same SMB protorol that IBM’s PC

continued
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IN SOME
WAYS
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cess tasks upon demand.

Novell NetWare is a trademark of Novell Inc
CBIS Network 0S 1s a trademark of CBIS Inc

T 6 REMOTE PCs

- BUS-BASED

Remote Communications Made Easy |

The QL 1000 PC-on-a-board Series is the elegant, low-cost alternative to standalone dial-in,
dial-out communication servers for Novell NetWare and CBIS Network-0S networks.

Instead of dedicating noisy, bulky standalone PCs to specific network tasks, QL 1000 Series
computers-on-a-card install neatly inside the fileserver chassis — not visible, but ready to pro-

Each user’s processor, memory and I/0 are on an AT bus based add-in board. Data travels at
bus speed. Compatible with Ethernet, ARCnet, or Token Ring. |

By using QL 1000 boards, you don't need a stack of money AND a stack of PCs to instzll
remote communications and high speed networking.

Call 1-800-648-7977

for details

Cubix Corporate Offices «

2800 Lockheed Way, Carson City, Nevada 89706
Tel (702) BB3-7611 % Fax (702) 882-2407

CORPORATION
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our only route to
maintrame information?

LOAD PC WOED FROCESSING

TRANSFIR FILES

CHECK ELECTRONIC MAIL
UIEW WEZKLY SALES GRAPH

Escape to Autoware: NOW!

Wher you need mainframe access, why ~ we had to call it NOW! unattended file transfer. Within minutes, even
endure a frustrating labyrinth of screens? NOW! lets you customize menus for NON-Programmers Can automate most repetiive
Especially when Attachmate software delivers  specific procedures or applications, suchas ~ mainframe chores.
simple single-menu access. Make mainframe access a direct path, not

a mindless maze. Let Autoware do the work for
you—NOW! Call for your free demo disk:
800-426-6283.

Attachmate Corporation 13231 S.E. 36th Streer Bellevue, WA 98006 (206 644-4010
NOWA and Auzoware are trademusks of Atrachmate Corp
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It frees you to select E-mail, transfer files
and retrieve data with single-keystroke ease. It's
so automated, we call it Autoware. So fast,
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LAN and the LAN Manager use. It mir-
rors the entire IBM protocol stack, in-
cluding the NETBIOS Extended User In-
terface (NETBEUI).

The SMB file transfer utility has two
main limitations. First, it can communi-
cate only with IBM’s NETBEUI protocol
stack. This restriction shouldn’t be much
of a problem, however, because IBM is
still by far the dominant Token Ring
supplier.

The more important limit is implied
by the utility’s name: It supports file
transfers, not file sharing. To exchange
files with a PC, you must enter the utility
and mount an SMB file system. Then that
utility lets you move files to or from PCs
on the Token Ring. Want to work on a PC
Microsoft Word file? You have to trans-
fer it to the Mac first. That’s a shame,
because it would clearly be better if PCs
and Macs could operate together more
readily and simply.

To its credit, however, Apple has some
good reasons for not providing such fea-
tures here. Chief among them is the re-
quirement that Macs be able to communi-
cate with standard SMB servers. Those
servers know nothing of the Mac’s un-

usual file system, with its resource forks,
desktop information, and other special
features. Without that knowledge, an
SMB server can’t let a Mac application
run on it directly.

Apple does offer one way for Token
Ring Macs and PCs to operate together:
The PCs can run AppleTalk. One of the
Phase 2 products, AppleShare PC, lets
PCs act as AFP clients over Token Ring,
Ethernet, LocalTalk, or any combina-
tion of board and driver that supports No-
vell’s Open Link Interface. When you
buy this new version of AppleShare PC,
you get support for 3Com’s Ethernet
cards, IBM’s Token Ring adapters, Day-
Star Digital’s Micro Channel LocalTalk
boards, and Apple’s own LocalTalk.

The Big Picture
We’ve talked so far about what Apple-
Talk Phase 2 can mean to you on a
strictly operational level. Phase 2 also in-
dicates some strategic directions for
Apple that are important for long-range
LAN planning.

Apple clearly seems to have relegated
LocalTalk to the low end. Although the
firm still could try to speed up Local-

Talk, it seems content to leave LocalTalk
in the realm of small networks, which
the protocol often serves well.

Apple’s emphasis instead seems to be
on the high end, but not just on the high
end of Mac-only LANs. Two years ago,
Apple announced a relationship with
Digital Equipment, thereby accepting
VAXes into the Mac networking uni-
verse. The Token Ring components of
AppleTalk Phase 2, along with Apple’s
earlier 3270 options, signaled Apple’s
desire to link Macs with IBM main-
frames. AppleTalk Phase 2 now clearly
shows that Apple has also accepted the
world of PC LANSs as an environment in
which Macs must be able to work. That’s
good news for all of us. m

Mark L. Van Name and Bill Catchings are
BYTE contributing editors. Both are also
independent computer consultants and
freelance writers based in Raleigh, North
Carolina. You can reach them on BIX as
“mvanname” and ‘“‘wbc3,” respectively.

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

AutoKey 400 programmable macro keys !

Simplify DOS, D-base, Lotus 1-2-3.
Boost your CAD performance.
Automate word processing.

e

Private
Labeling
Available

® Plugs into your keyboard line.
® Uses no system memory.

® Requires no software.

® Has its own microcomputer.

® Eliminates complicated memory
resident macro programs such
as SuperKey and ProKey.

Call 1-800-888-4146
(inside IL call 312-595-4146)

AutoKey 40 .......... $139.00 .
| AutoKey 20120 ........ $289.00 sza/MC/AmExJ

PR 0 R
ri..%?[.:-i.t_],.l l @\m

Mextel Corp. 159 Beeline Road
Bensenville, Illinois 60106

AutoKey is trademark of Mextel Corp. All other product names are
trademarks of their respective manufacturers. ©1989 MEXTEL CORP.
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Our Printer S

aring Unit

Does Networking!

An Integrated Solution

Take our Master Switch ™, a sophisticated
sharing device, combine it with MasterNet ™
networking software for PCs, and you've
got an integrated solution for printer and
plotter sharing, file transfer, electronic mail,
and a lot more. Of course you can also
share modems, minis, and mainframes or
access the network remotely. Installation
and operation is very simple.

Versatile

Or you can use the Master Switch to

link any computer or peripheral with a serial
or parallel interface. The switch accepts
over 20 commands for controlling the flow
of oata. It may be operated automatically,
by command, or with interactive menus. Its
bufferis expandable to one megabyte and
helds up to 64 simuitaneous jobs. The

PO. Box 742571

MasterLink™ utility diskette for PCs
comes with every unit and unleashes the
power of the switch with its memory-resident
access to the commands and menus.

Other Products

We have a full line of connectivity solutions.
If you just want printer sharing, we've got

,ROSE

e ELECTRONICS

Wdzmtowwnﬁam

e Houston, Texas 77274 o Tel
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it. We also have automatic switches, code-
activated switches, buffers, converters,
cables, protocol converters, multiplexers,
line drivers, and other products.

Commitment to Excellence

At Rose Electronics, we're not satisfied
until you're satisfied. That's why we have
thousands of customers around the world
including large, medium, and small
businesses, factories, stores, educational
institutions, and Federal, state, and local
governments. We back our products with
fulttechnical suppeort, a one-year warranty,
and a thirty-day money-back guarantee.

Call now for literature or
more information.

(800) 333-9343

(713) 933-7673 e FAX (713) 933-0044 e Telex 4948886
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When you want to know
COMPLETE SYSTEM: 2@ fHz Processor; a].l abOUt a computer

55MB Hard Drive; 800,080 KBS Data Transfer; '

~IMB RAM Fxpandable to 16MB); 1.2 and 1.44 Stem ASk

high densitx floppy drives; 14" Moaitor; Herc. . 000

Compat. Card; MS-DOS 4.01: Full Size *

1 Desktop Cese with § drive bays; OmniKey D P ll
Kevboard; 1-Year parts/labor warranty; ro Jerry Ourne e.

Replacement parts expressed overnight at our

expense or At-Your-Office Next Day Onsite Put a machine in Pournelle’s workshop. He’ll

Service, one year at no extra cost. THE BEST .
PHONE TECH SUPPORI'IN THE soon tell you everything you want to know about

COMPUTER BUSINESS. Toll free, unlimited. it with no punches pulled.
NOTE: Pipeline Page Mode system architecture is R
preferred in many applications to cache design. It is faster Recently, Dr. Pournelle looked at Northgate’s
than all but the largest cache systeris in certain : :
applications requiring substantial memory calls. 8038? Plpel;ne l;age Mode sy(sjtem and reported
in BYTE July, 1 xcerpted):

*“BUYERS BEWARE! Northgatz charges credit card n TE July, 1989 (¢ pted)

sales only when your system is in the shipping process. *Jerry Pournelle holds a doctorate in psychology and is a

Some others use your money by eharg'ng cards at writer who also earns a comfortable living writing

time of sale. We rec d you be aware of this about computers present and future.
vihen cons.dering your vendor.
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Protect against data loss
and optimize your hard
disk with these utilities

Stan Wszola,
Howard Eglowstein,
and Tom Thompson

t’s not if your hard disk will have

problems, it’s when. Every hard disk

will eventually break down or die.

And although nothing can stop the
deterioration of your hardware, some
hard disk utility programs can act as in-
surance against sudden failure.

Why Good Hard Disks Go Bad

The great killers of hard disks include
operator errors, physical abuse, exces-
sive heat, voltage spikes, and brownouts.
Another common problem is mechanical
component failure. Hard disk platters,
drive motors, and read/write heads are
precision components, and they need to
work together in a precisely controlled
manner to write and read your data.

A spindle mounted on sealed precision
bearings supports the platter, which the
drive motor spins at 3600 rpm. With
time, the bearings wear out. Some bear-
ings may wear out prematurely because
the drive is improperly mounted on its
side.

The worn bearings can cause the disk
platters to wobble slightly. Each revolu-
tion of the platter can vary the distance
between the disk surface and the disk
heads. The heads float on a cushion of air
that ranges from one ten-millionth of an
inch to one twenty-five-millionth of an
inch above the disk surface. Because the
head-to-disk surface distance varies,
some data might not be properly re-
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Just What
the Hard Disk
Doctor Ordered

corded on the disk surface.

Head-positioning assemblies, espe-
cially on drives that use stepper motors
and positioning bands, can become worn
or fall out of alignment. The heads may
be positioned to either side of the track.
Ultimately, the heads may not be able to
read the tracks at all.

Running your drive hot can also pre-
maturely age both the mechanical and
electronic components. Blocking the ex-
haust vents by pushing the computer
flush up against a wall, resting monitors
on top of vents, and taping paper notes
and memos over the air intake of your
computer can raise the internal tempera-
ture to dangerously high levels.

Occasionally, areas on the disk that
had originally tested as acceptable begin
to fail. Defects on the disk platters can
grow larger, taking out more sectors (see
figure). Your drive could even suffer a
rare head crash; in this case, the read/
write head comes into contact with the
disk platter and damages the coating.
The magnetic coating on a hard disk can
begin to flake off. When the stray bits of
material land on other parts of the platter
or head, they can cause intermittent
problems with your disk.

Even the daily use of a hard disk can
take a toll on its performance. File frag-
mentation and cross-linked files cause
extra work for the read/write head, and
lost clusters can trip up a drive.

With time and use, the sectors on your
hard disk may not exactly line up with the
tracks. Wear and tear on the head-posi-
tioning assembly can cause sector data to
be written over adjacent sectors. A low-
level format will write new sectors and
sector ID headers. It overwrites existing
information on the hard disk, so there is
no recovery from a low-level format.

Utilities such as SpinRite, Disk Tech-
nician, and SpeedStor can do a low-level
format. They handle all the details, such
as selecting the disk type, scanning for
defects on the disk, and changing the sec-
tor interleaving.

File Recovery and Optimization
Programs that recover deleted files are
the most widely used of all utilities.
These programs, such as the Norton
Utilities’ Quick Unerase or Deluxe
IstAid Kit’s Complete Undelete, will
show you all the filenames that have been
deleted. You select a file from the list,
and the utility locates and reassembles
the file’s blocks.

Of course, this works only if the direc-
tory entry has not been overwritten or if
the sectors have not been reallocated to
other files. In that case, you have to pull
out a bigger gun and run a sector or clus-
ter editor. The editor lets you examine
the disk, manually select the sectors or
cluster you want, and then incorporate
them into a new file. This is a tedious
process, akin to stringing pearls, but
when a file is damaged, you may have no
alternative.

Some utilities car help you recover
from a formatted hard disk. Norton’s
Format Recover or SUM II's SUM
Shield, for example, make a copy of the
disk’s directory tables. If you take advan-
tage of such utilities, you can replace the
erased information and bring your hard
disk back to life.

With daily use, the files on your hard
disk become fragmented—applications
grow and shrink files. Parts of these files
become scattered over the disk, reducing
performance while the disk head travels
all over the disk reading sectors. Operat-
ing systems have become smarter about
allocating disk space, but with large files
or almost-full disks, clusters are still al-
located according to what space is avail-
able. The Macintosh Hierarchical File
System (HFS) is efficient at allocating
space, but over the tourse of time even
those files that are frequently updated
can become fragmented.

One of the easiest'ways to increase the
performance of your hard disk is to use a
disk optimizer utility. Such a program
will rearrange the sectors on your disk to

continued
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HARD DISK UTILITY SOFTWARE
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Norton OPTune
Utilities
Advanced

Mace
Gold

$124.95
4.02

$69.95
4.05

$149.95
6.0

$59.95
4.56

Price

Version
Backup/restore
Caching

Change attributes
Change volume label

Compatible controtler/
hard disk drive

Change interieave
Disk information
Directory sort
Disk image file
Encrypt/decrypt
Find file

File-read test
Format recover
Low-level format
Park heads
Password access
Safe format
Sector diagnostics
Sector editor
Undelete file
Unfragment disk
Wipe disk

Wipe file

o
O
O
O

O 00O
0000

M

7))
ES
2
()
<
(%)

m
00000000080 000000eS 0000
»

0000000000000 00D
0000000000000 0Oe e
0000000080000 0C0OCeeD

®=yes O=no E=ESDI M=modified-frequency-modulation encoding

$39.95

m

00Oeee00e0008000eEOS

R=run-length-limited encoding

$149 $150 -$99.95

0e00
(9]
coee
S
®e®0O0;,

(%
m

0080000000000 00000%
»

m

m
£
D
»
0080000080000 0eeeS 00007
2

00000006 000COO®ESOEO OO0

S=sCsl

DISK DEFECTS UP CLOSE

[ Misaligned sector

Ml Defective sector —— Center of track

3 Sector ID header 1 Good sector data XXX Disk defect

A disk can have defects caused by a misaligned data sector, a faulty data sector, or
faulty media, as illustrated here.
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reduce the read/write head travel. To
maintain top performance, it’s impor-
tant that you run a disk optimizer at regu-
lar intervals.

Warning

Before you do anything to your hard disk,
always make a backup copy first. Many
utilities have built-in safety features, but
they are also susceptible to brownouts,
power failures, hardware problems, and
operator errors. If you use any hard disk
utility on a hard disk that has serious
hardware problems, the results could be
catastrophic. That’s why it’s so impor-
tant to make a backup copy, verify it,
and put your backup disks or tapes in a
safe place.

Not every utility program will work
with every type of drive, disk drive con-
troller, operating system, or TSR pro-
gram. Some hard disk drive manufac-
turers, such as Priam, explicitly warn
against using utility software on their
disks. And many utility programs don’t
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function with translating or caching con-
troller cards. To avoid possible conflicts,
you should avoid running a utility pro-
gram with TSR software in RAM.

Even the version of DOS that you use
can have an effect. The PC utilities that
we tested are designed to work with DOS
2.x through 4.x, but only if standard par-
titions are used. However, you can create
partitions larger than 32 megabytes with
DOS 4.x. Standard partitions use 16-bit
sector numbers; extended partitions use
32-bit sector numbers. This can cause
compatibility problems with any utilities
that access the file allocation table (FAT)
and use 16-bit numbers.

We tested 14 packages in the BYTE
Lab. For the PC-oriented products, we
used an 80286-based PC compatible and
an expendable 10-megabyte hard disk
drive with a standard modified fre-
quency modulation controller. For the
Macintosh products, we used a Mac Ilci
and an 80-megabyte SCSI hard disk
drive.

Disk Technician Advanced
and Disk Technician Pro

D isk Technician (DT) comes in two
versions: The Advanced version
runs automatically, and the Pro version
offers full manual control over the test-
ing procedures. Both versions, however,
perform the same tests.

DT examines the system area, verifies
the FAT and directory area, and tests sec-
tor timing to check that the controller
board is reporting the correct number of
sectors per track. It also determines the
optimum interleave factor for the hard
disk system.

DT also maintains a “historical” data-
base on your drive. The DT software ex-
amines that history and looks for pat-
terns of failure. You have the option of
clearing and resetting the database if you
think that DT is too thorough or if you
want to use your work copy of DT on an-
other computer.

f

Disk Technician’s
database shows that
a given location suffers
from chronic misreads,
it will copy the data
to known good clusters.
I

DT directly addresses the hard disk
system and does an intensive, non-
destructive read and write of all the sec-
tors on the disk while monitoring the
drive and controller board. There are
four different levels of tests: hyperspeed
is a quick check of DOS partition; track
integrity uses read and write pattern
tests; total media is an exhaustive read
and write test; and seek performs a vari-
ety of head-seek tests.

If DT encounters a single misread, it
makes note of the sector/cluster location
in its database file. If it encounters multi-
ple misreads, it copies the data, track,
and sector-header information into
RAM, performs a single-track low-level
format, and then rewrites the data to the
track and notes the location of the faulty
sector or cluster in the database. If DT’s
database shows that a particular location
suffers from chronic misreads, it will
copy the data to known good clusters and
mark the faulty sectors as bad.

DT is ideal for testing heavily used
hard disks and drives in harsh environ-
ments. It’s also well suited to nursing
disks with known defects.

DOS Rx

OS Rx is a dual-purpose package.
Half of it, the RRx program, is a
TSR DOS shell. The other half, the Rx
program, displays and changes file attri-
butes; locks out files, subdirectories, or
your entire system with password protec-
tion for one or multiple users; recovers
deleted files; and edits any sector on your

disk in hexadecimal or ASCII formats.
Rx uses a menu bar and drop-down
menu windows. You can select com-
mands and options by moving a cursor
continued
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bar. Each menu window has the same
look and context-sensitive help screens
when you press the F1 key.

The Disk Rx window provides you
with a disk-sector editor that displays one
half of a sector (256 bytes) in both hexa-
decimal and ASCII formats. You can
also recover deleted files by selecting a
subdirectory and using the Recover Files
option.

The Disk Rx window also provides
two powerful options: Super Erase and
Super Wipe. With Super Erase, you can
mark files or subdirectories for deletion.
You don’t have to delete all the files in a
subdirectory before you erase it, and
Super Erase will follow the directory
tree and erase everything below the spec-
ified subdirectory. Super Wipe works in
a similar fashion, but it overwrites all the
files and makes them nonrecoverable.
You should use discretion with both op-
tions.

The last optlon is Disk Optimization.
It analyzes your disk and unfragments
and rearranges your files according to
either the PATH statement or a user-de-
fined Strategy File.

DOS Rx offers a combination of con-
venience with its DOS shell and easy-to-
use utilities. Although it’s not as robust
or powerful as the Norton or Mace pack-
ages, it’s good for day-to-day office use.

Disk Manager

The initial menu gives you a list of
standard drive manufacturers.
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ntrack Computer Systems describes

Disk Manager as a hard disk instal-
lation utility for DOS, and that’s exactly
what it is. It lets you perform a low-level
format on the hard disk and define parti-
tions. Unlike DOS’s FDISK, Disk Man-
ager can set up 16 partitions on a single
drive and selectively write-protect any
partition. In addition, it can format a dif-
ferent interleave factor for each parti-
tion. Doing so lets you optimize a single
drive for up to four different operating
systems.
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The manual is a clear indication that
Ontrack expects you to use the automatic
mode. The entire manual is just 5 pages
long, and only one of those pages has ac-
tual instructions.

Disk Manager is similar to SpeedStor
in that it is primarily meant for installing
and partitioning new hard disks. Both
SpeedStor and Disk Manager are in-
cluded as the installation software with
many machines. We worked with the ge-
neric version, but manufacturers often li-
cense copies of Disk Manager that are
tailored specifically for use with their
disks.

Disk Optimizer

The Analyze program displays a graphic
analysis of your files and shows the percent
of optimization for each file.
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oftLogic Solutions’ Disk Optimizer

has been around for a long time.
This latest release is much faster than
previous versions, and it comes with a
bunch of disk management goodies. The
data Guardian keeps track of any file de-
letions and squirrels away the file in a
safe place. Later, Guardian can recover
the file intact. It works fine, but the pop-
up messages and sound effects can get
tiresome.

You can choose which drives to pro-
tect and which file extensions to exclude.
Guardian’s track saver keeps an eye on
disk activity and moves the drive head
around every 4% minutes. The theory
behind this practice is that keeping the
drive head in one place too long causes
excessive wear on both the drive and the
head. The motion is fairly unobtrusive,
and it doesn’t seem to have any adverse
effect on system performance.

The meat of the package is Optimize, a
program that rearranges the sectors of
your files so they are in contiguous
order. It does a number of safety checks
before executing and does a good job. As
part of the rearrangement process, Opti-
mize will redundantly allocate the sec-
tors before moving them. Perhaps other

|

optimizers do this as well, but Optimize
tells you, leaving you with the feeling
that your data is somehTw safer.

Mace Gold

he heart of the Mace Gold utilities is

the Mace Utilities Sector Editor; it’s
similar in function to the Norton Util-
ities. With MUSE you can look at data
four different ways: The File view dis-
plays the contents of a file; the Directory
view displays the directory entry for that
file; the FAT view displays FAT entries
for the file; and the Map view displays
the relative location of the file’s clusters
on the disk. |

MUSE’s Chain command lets you
identify the first of a isequence of clus-
ters. You can then use the cursor keys to
move among the unuséd clusters, select
clusters, and combine all the selected
clusters into a valid DOS file.

MUSE also comes with a disk test
called Remedy that displays a disk map
showing the used space, free space, and
bad clusters. It performs a sector-by-sec-
tor and file-by-file read of the disk fol-
lowing the DOS directory structure.
Remedy reports any bad sector that it en-
counters, and it remaps any file contain-
ing the bad sector. If Remedy can’t read
the bad sector, it displays the corrupted
data and the file’s name. Then it copies
the cluster to a new location.

The Undelete program, as you might
expect, recovers deleted files and direc-
tories. You can use the asterisk and ques-
tion-mark wild-card characters to match
any character or string of characters for
recovering a group of files.

The software duo of Fragchk and Un-
frag optimizes your hard disk. You use
Fragchk to analyze your disk; it looks at
all the files and lists the fragmented
files, their path namés, and the number
of fragments in each file. Or you can
simply run Unfrag, which runs Fragchk
first and then optimizes the disk.

Rxbak and Unformat are handy sets of
programs. Rxbak saves a copy of the cur-
rent boot sector, the FAT, and the root di-
rectory into a backup file. You can use
Unformat and the backup file to undo an
accidental format.

Mace Gold is a no-nonsense package.
The programs have a'no-frills user inter-
face that gives you the information you
need without any distracting bells and
whistles. Mace Gold gets the job done.
We rank it as one 'of the best utility
packages.

continued



To be successful in today’s business environment, you
need drive, determination and commitment. You also need
the right products supporting you—keeping things running
smoothly, on track and on schedule. Products that consistently
meet operating specifications, and provide the dependability
you can rely on. Products such as Mitsubishi disk drives.

Just like you, Mitsubishi Electronics is also driven by
success. We manufacture the latest in memory storage technol-
ogy, and offer one of the broadest ranges of flexible drives in
the industry today. Whatever your memory requirements,
Mitsubishi has the drive you need—from 720 KB and 1.44 MB
3.5" models to 360 KB and 1.2 MB 5.25” models, with a vari-
ety of mounting and bezel configurations.

As one of the largest suppliers of flexible
disk drives in the world, Mitsubishi®
continues to earn its reputation for
product quality and
design innovation.

i (SS,

ity Drive.

Mitsubishi also manufactures rigid disk drives that have
the same incomparable dependability as the flexible drives.
Every 5.25" rigid drive supports the high-density mode of the
newer (RLL) controllers, with up to 65 MB formatted memory,
as well as the standard-density mode of the (MFM) contrallers
used in today’s most popular systems, with up to 42 MB for-
matted memory.

So when you're looking for reliable, high capacity disk
drives, look to Mitsubishi. We'll make sure you get a qual-
ity drive.

For the authorized Mitsubishi reseller nearest you, call
1-800-556-1234, ext. 54 in the U.S. and Canada (in California
1-800-441-2345, ext. 54).

MITSUBISHI
ELECTRONICS

Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502.
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Ontario L3R 5GI.
© 1989 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Image courtesy of Software Publishing Corp.
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Norton Utilities Advanced

he core of this package is NU.EXE.

It lets you explore any area of the
disk, edit the disk data in a variety of for-
mats (e.g., hexadecimal, ASCII, direc-
tory, FAT, and partition table), display
technical information about the disk and
its files, search for lost data, and recover
lost data and files.

The most widely used feature is, of
course, UnErase for file recovery. Un-
Erase allows you to automatically select
all of a file’s clusters, or to manually
select clusters or a range of clusters to be
saved into a file.

You can use the Explore Disk com-
mand to view and edit every file, cluster,
and sector on the disk. This gives you
complete control over what’s on the disk.
This control even extends to the possible
modification of the FAT, directory, and
partition tables, the most important parts
of your disk.

You can use QU.EXE, which stands
for Quick UnErase, to automatically re-
cover an erased file. All you need to sup-
ply is the filename or file extension for a
group of files.

The Norton Disk Doctor automati-
cally diagnoses and corrects a variety of
problems. It performs several tests on the
FAT, the boot record, and each data sec-
tor. If any errors are found, NDD pre-
sents an error message, asks if you wish
to correct the error, and makes the re-
pairs. It also tests each sector. If a faulty
sector is not in use, it is marked as bad. If
the faulty sector contains data, the file
containing the faulty sector is moved to
known good clusters, and NDD marks
the faulty sector as bad.

Speed Disk (SD) is a file optimizer
program. It physically relocates files to-
ward the outer edge of the disk platters to
minimize the time that’s required for the
read/write head to locate data on the
disk.

You can configure SD for a particular
file layout arrangement and optimization
method. The optimization methods you
can choose from include complete opti-
mization (based on your specifications
for sort order of subdirectories and files)
and file unfragmenting (to concatenate
contiguous sectors). You can also opti-
mize subdirectories or select a simple
“quick compress” that moves data to fill
any gaps on the disks, leaving the re-
maining space free and uncluttered.

The Norton Utilities is the granddaddy
of all hard disk utilities. Despite its lon-
gevity, however, the package has not re-
mained static. The selection of programs
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has changed and been improved. The
Norton Utilities remains the de facto
standard of hard disk utilities.

OPTune

azelle Systems’ OPTune offers both

low-level formatting and disk opti-
mization in one package. The optimiza-
tion routines let you arrange your files so
that they are contiguous or set these con-
tiguous files so that they lie end to end.
The Packed option forces OPTune to put
all files from a given directory together.
OPTune’s optimizer also lets you sort
the directories by name, extension, and
date. )

The software is easy to use and install,
but the manual is sometimes vague and
hard to follow.

Tune-Disk is OPTune’s low-level for-
matter. It fits nicely in the class of non-
destructive formatters, like Gibson’s
SpinRite. Tune-Disk ran fine on our ITT
Xtra, but it refused to run on disk con-
trollers that perform disk caching. It
worked fine on a standard Western Digi-
tal 1003, but it refused to run with a
clone of the WD 1006 1-to-1 controller.

If you choose to buy OPTune for the
disk optimizer, you can always use an-
other low-level formatter. SpinRite has
the same aversion to caching controllers,
but it’s not quite so finicky. If you can
run Tune-Disk, you’ll enjoy the Safe for-
matting mode. Tune-Disk can use a
floppy disk to store track information be-
fore it reformats the hard disk drive. If
you lose power, Tune-Disk can restore
the lost data from the floppy disk. It’s a
handy feature that we haven’t seen any-
where else.

espite
its longevity,
the Norton Utilities has
not remained static.

The selection of programs

in the package

has changed and
been improved.

PC Tools Deluxe

Provides a handy collection of data
recovery utilities and a DOS shell.

his package attempts to cover all as-
pects of your computer use, from
telecommunications to file recovery.

Compress is the PC Tools disk-optimi-
zation utility. When you run it, it dis-
plays the contents of the selected disk as a
series of colored blocks, in much the
same way as the other optimizers. There
are lots of options that contribute to a
cluttered screen. After Compress ana-
lyzes your drive, it decides whether the
drive needs optimization. When you tell
it to start, the colored blocks turn into
Ws, Rs, and diamonds that dance around
the screen.

PC Tools’ impressive show would be
more useful if there were a legend on the
screen. After using the product, we were
satisfied that it works well, but other
packages do a better of job of displaying
meaningful status information.

The Mirror program protects you
from accidental file loss by keeping a
hidden copy of the directory and the
FAT. If you should happen to lose the di-
rectory, the Rebuild program can use the
information that Mirror hid to recon-
struct the directory. The disk will come
back with the information that it had
when you last ran Mirror. Central Point
recommends that you run Mirror at least
once per day. The standard installation
puts Mirror in your AUTOEXEC.BAT
file. Mirror also makes it easier to per-
form full file restoration with Undelete
by noting the name and cluster allocation
of any file before it gets deleted.

Rebuild is the companion program that
uses Mirror’s information to reconstruct
disk images. It can even unformat a hard
disk, provided that you formatted it with
PC Tools’ PCformat. Running from a
floppy disk, Rebuild can use the Mirror
file to rebuild the directory, FAT, and
partition information.

PCbackup may be one of the best

continued



We'll take your stats

and make you the
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HARD DISK UTILITIES

backup programs we’ve seen in some
time. You can selectively choose which
files and subdirectories to back up. Op-
tional compression lets you optimize the
backup by time or by the number of
disks. PCbackup automatically formats
the floppy disks and verifies each write.
PC Tools is a rich package. Most of the
included software is easy to use, sup-
ports a mouse, and works well. The
manuals are clear and thorough, often to
the point of being wordy. It would be
nice, though, if the disk-optimization
utility had a friendlier display and better
explanation messages on-screen.

|
SpeedStor |
Features inciude an extensive list
of standard drive manufacturers for
simplifying hard disk installations.
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peedStor simplifies the process of

installing hard disk drives into your
computer. It handles initializating, parti-
tioning, and formatting the drive. It re-
places FDISK and FORMAT.

SpeedStor simplifies setting the drive
parameters. It uses an installation pro-
gram and overrides your PC’s drive type
table. It prompts you for the number of
drives you're installing. You select from
a list of drive manufacturers and choose
your drive model number from another
list. To perform a low-level initializa-
tion, you enter the location of any bad
tracks, specifying a head and cylinder
number, from a list supplied with your
drive. SpeedStor then asks if you want
DOS partitions for your drive. It presents
a list of options showing various configu-
rations, depending on your drive’s size.
Finally, it performs the low-level initial-
ization and error checking, partitions the
disk as you have specified, performs a
high-level format, and optionally copies
the DOS system files on the disk. On
80286-based machines, it also updates
the setup information in the CMOS.

You can specify up to 24 partitions on
a single drive, create partitions as large
as the drive capacity (larger than 32

|
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megabytes with DOS 3.1 or higher), des-
ignate some partitions as read-only, and
specify which partition will be booted
when using multiple operating systems.

SpeedStor can also link multiple
drives. You can span up to nine drives
and make them one volume; the multiple
physical drives become one logical drive.

If you are dealing with very large hard
disk drives or custom configurations of
multiple drives, SpeedStor should be the
first software a new hard disk sees. It
provides a comprehensive set of utilities
for integrating almost any hard disk drive
into your computer system.

SpinRite 11

mong low-level formatters, Spin-

Rite is something of a legend. It was
an early leader in the field of nondestruc-
tive, low-level disk formatters. After an-
alyzing your drive and system perfor-
mance, SpinRite goes through a process
of reading a full data track, doing a sin-
gle-track low-level format, and rewriting
the data. By changing the disk interleave
factor to the optimum one for your drive,
SpinRite can also improve your system’s
performance radically.

The analysis locates sectors that have
gone bad since the last format, as well as
any good sectors that have been inadver-
tently marked bad.. Also, by rewriting
the entire track, SpinRite can correct any
data “drift” (which is caused by gradual
disk misalignment) that occurs as the
data is read and rewritten. If the data
drifts too far away from the head, read
€ITors Occur.

Running SpinRite frequently will help
keep your data aligned with the drive
head. As with any other low-level for-
matters, it’s important to have your sys-
tem powered up for an hour or two before
running SpinRite. Hard disks have a ten-
dency to change their alignment subtly as
they warm up. If you were to run Spin-
Rite on a cold drive, the data would be
written in its *“cold” location, possibly
causing a misread as the drive warms up.

PC Tools Deluxe
for the Macintosh

w ith PC Tools Deluxe for the Mac-
intosh, Central Point Software has
managed to cram a lot of utility onto a
single disk. PC Tools gives you utilities
that touch most aspects of file and disk
management.

Fastcopy is the disk duplicator applica-
tion. In addition to fast,disk duplication,
it gives you a way to “image” a disk be-
fore using the disk editor. The best thing
is to make an image copy first and then
try to recover data from the copy, lest
you do further damage.

MacTools is a file-level system man-
ager that makes it pos,si]ble to modify file
attributes, copy files, ,and much more.
Used with the Mirror application, it lets
you recover deleted files even after
you’ve emptied them from the trash.

Mirror and Rebuild are companion
packages that work t?gether to protect
your hard disk drive. Mirror works by
keeping hidden copies of the directory,
boot blocks, and B-trges on your hard
drive. If your disk crashes, Rebuild can
search the disk, find the information,
and put the drive data back together.
Naturally, the more recent the file, the
better. Mirror will automatically update
the file whenever you eject a disk or use
Shut Down from the Finder. For the best
security, you should run Mirror manual-
ly and use its ““save to diskette” feature.
If your hard disk gets totally mangled,
Rebuild can work from a floppy disk.

Rebuild looks for the hidden file on
your hard disk. If it can’t find it, it romps
through the disk and looks at each sector
until it finds the hidden information.
From there, Rebuild can piece your hard
disk drive back together. When a file is
deleted, Mirror catches an image of the
sector chain and stuffs it away. You can
delete a file and even empty the trash.
Later, you launch MacTools and select
UnDelete Files. MacTools looks at the
sector chain to see if the file’s sectors
have been reallocated! If not, your file is
put back together using Mirror’s saved
information.

PCbackup is one of the most versatile
backup programs we’ve seen. You can
back up an entire volume, selectively by
folder or incrementally. Once you’ve se-
lected the source volume and file/fold-
ers, PCbackup tells you how many flop-
py disks your backup requires. When
you start inserting disks, PCbackup does
the rest. It will let }you store multiple
backups on a single drive, a necessity if
you’re storing on tape or another hard
disk drive. \

The low-level utilities are Track Editor
and Optimizer. Track Editor is part of
the Fastcopy application. It lets you read
any arbitrary sector off a disk, modify its
contents, and write it back out. This is
definitely not a program for the faint of
heart. During a disk copy, you may en-
counter a bad sector or two. The Track

continued
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Editor gives you a way to read in the bad
sector and correct it. You have to select
the sector by number and make your
modifications in hexadecimal format.

Optimizer does just what its name
implies. For each file on the disk, it com-
bines all the file’s sectors into a contigu-
ous string. You have four options: You
can inspect the volume for sector errors,
consolidate any fragmented files, erase
any unused disk space, and do the erase
three times. You should always do the
volume inspection, because it tells you if
any files contain unreadable blocks.

The file consolidation reorganizes the
disk to make all the files contiguous
chains of sectors. Erasing the unused
sectors permanently removes any traces
of data that might remain from erased
files. Unless you do this, anyone with a
sector editor can poke around on your
drive and look at the contents of your
erased files. If you click on this option,
Optimizer writes a sector of zeros onto
any unassigned sector. Optimizer is easy
to use and has a nice status display.

Deluxe 1stAid Kit

The file repair facility lets you choose
which file to repair from a menu screen.

he core of the 1stAid Kit is 1stAid
HFS, a file and disk recovery appli-
cation for the Macintosh, which comes
with a comprehensive manual. The kit
also comes with several utilities: Minor-
®Repairs, an application that purges a
disk’s Desktop file; SofteLock, a cdev
that lets you *write-protect” hard disks
via software control; and Cache®Flow,
which is available either as a desk acces-
sory or FKEY that ensures that the Mac’s
RAM disk cache is written out to disk.
We evaluated the Deluxe version,
which includes two additional utilities.
The first is Complete Undelete, a cdev
that can recover recently deleted files.
The second is Sector Collector, an appli-
cation that identifies and isolates bad sec-
tors on your hard disk. It does this with-
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out forcing you to back up your files and
perform a low-level format on the drive.
1stAid Kit has neither a disk optimizer
nor a file-backup application; as its name
implies, it’s for use in salvaging files or
hard disks.

One of the most effective tools that
1stAid Kit supplies is its manual. Nearly
a third of it is dedicated to troubleshoot-
ing procedures and how the Mac man-
ages files. It’s exceptional in explaining
those maddening error messages that you
sometimes get before your file or hard
disk crashes, and it then describes a step-
by-step process by which you can deter-
mine the probable cause of the error and
its remedy. This is the definitive opera-
tor’s manual for the Macintosh, the one
that Apple should have written.

The software is no slouch, either.
With 1stAid HFS, you can modify the
type, creator, and Finder attribute bits of
a file. You can examine the file’s data
fork or resource fork and copy its con-
tents to another file. The application can
scan for and undelete files. A diagnostic
function checks the integrity of the hard
disk (by verifying the checksum associ-
ated with each sector), looks for dam-
aged directories or files, and lets you
copy files from a crashed drive. One nif-
ty feature is that 1stAid can copy the boot
blocks off a working floppy disk or hard
disk and install them on an afflicted disk,
making it bootable after a glitch has
smashed this crucial portion of the disk.

The Complete Undelete cdev is the
best file-recovery tool we’ve seen for the
Mac. Like the SUM Shield, it makes an
invisible ®Delete-Loge file that keeps a
record of the most recently deleted files.
There’s no special installation involved
to create this log file. The number of
files that Complete Undelete keeps track
of is user-selectable.

Complete Undelete’s big plus is that it
keeps track of the unassigned sectors that
make up each deleted file. The program
keeps track of sectors that the Mac OS re-
uses. When you activate Complete Unde-
lete, you get a list of the undeleted files,
with check marks flagging those files
whose sectors haven’t yet been reused.
This way you can tell which files have
had their data compromised, and you can
recover files that aren’t compromised
with confidence.

For those files that have lost some sec-
tors, you get a brief summary of the per-
centage of data left intact. In this case,
you can examine and copy the remaining
data into another file if necessary. Com-
plete Undelete won’t recover a compro-
mised application, since it is likely to
crash—a well-thought-out feature.

SUMII

UM II is a handy acronym for ver-
sion 2.0 of Symantec’s Utilities for
the Macintosh. The package contains a
set of diverse but useful utility applica-
tions for managing your Mac’s hard disk.
There are applications that handle parti-
tioning a large hard disk (SUM Parti-
tion); reorganizing, or “‘defragmenting,”
its files (SUM TuneUp); and salvaging
the data on a crashed hard disk (SUM Re-
cover). There are also applications that
safeguard your data by backing it up
(SUM Backup) or encrypting it (SUM
Encrypt). Finally, for those difficult
cases, a catch-all SUM Tools application
can edit data anywhere: in the resource
or data fork of a file, in a block on a hard
disk, or in a data structure in memory.
The core of SUM is the SUM Disk
Clinic application, which serves as a
shell to launch other §UM applications.
It also queries you as to certain condi-
tions regarding a crashed hard disk. It
then launches SUM Recover and places
you within the part of the application
that’s relevant to treating the problem.
Disk Clinic also manages certain house-
keeping chores. L
SUM TunreUp is the package’s disk
optimizer. As TuneUp works, it pro-
vides animated icons that indicate what
option is being performed, as well as a
progress indicator. You select the drive
to optimize and the level of file reorgani-
zation required. The two reorganization
levels are defragment files, an operation
that simply consolidates the file blocks;
and optimize files, in which case files
are both consolidated and shuffled about
to provide the maximum amount of free
space on the hard disk. You can select
several options to be performed during
this operation. r
One option lets you verify the hard
disk’s files; another purges its free space
(deallocated sectors on the drive are
overwritten with zeros or random data to
ensure that the information in these sec-
tors can’t be recovered). An additional
option allows you to lock out bad disk
sectors (this can prevent data loss as the
hard disk ages, and it’s normally done
only during a low-level disk format). But
there’s no way to purge the Desktop file.
A SUM Shield cdev provides the first
line of defense in hard disk crash recov-
ery and accidental file deletion. It makes
a copy of the hard disk’s volume direc-
tory and stows it away as an invisible Vol-
ume Restore Record file elsewhere on the
drive. Another invisible file, the Deleted
continued
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1stAid Software
(Deluxe 1stAid Kit)
| 42 Radnor Rd.
Boston, MA 02135
(800) 843-3497
(617) 783-7118
Inquiry 1071.

Central Point Software, Inc.
(PC Tools Deluxe)
| 15220 Northwest Greenbrier Pkwy.,
Suite 200
Beaverton, OR 97006
(503) 690-8090
. Inquiry 1072.

| Fifth Generation Systems
(Mace Gold)
10049 North Reiger Rd.
Baton Rouge, LA 70809

| (800) 873-4384

(504) 291-7221

Inquiry 1073.

Gazelle Systems
(OPTune)

| 42 North University Ave., Suite 10
Provo, UT 84601

| (800) 233-0383

| (801)377-1288

| Inquiry 1074.

Gibson Research Corp.
(SpinRite II)

22991 La Cadena
Laguna Hills, CA 92653
(714) 830-2200

Inquiry 1075.

Ontrack Computer Systems, Inc.
(Disk Manager)

6321 Bury Dr., Suites 16-19

Eden Prairie, MN 55346

(800) 752-1333

(612) 937-1107

Inquiry 1076.

Prime Solutions, Inc.

(Disk Technician Pro, Advanced)
1940 Garnet Ave.

San Diego, CA 92109

(800) 847-5000

(619) 274-5000

Inquiry 1077.

Peter Norton Computing, Inc.
(Norton Utilities)

2210 Wilshire Blvd., Suite 186
Santa Monica, CA 90403

(213) 319-2000

Inquiry 1078.

SoftLogic Solutions
(Disk Optimizer)

1 Perimeter Rd.
Manchester, NH 03101
(800) 272-9900

(603) 627-9900
Inquiry 1079.

Storage Dimensions
(SpeedStor)

2145 Hamiiton Ave.
San Jose, CA 95125
(408) 879-0300
Inquiry 1080.

Symantec Corp.
(SUMII)

10201 Torre Ave.
Cupertino, CA 95014
(408) 253-9600
Inquiry 1081.

Timeworks, Inc.
(DOS Rx)

444 Lake Cook Rd.
Deerfield, I 60015
(312) 948-9202
Inquiry 1082.

File Record, keeps track of the last 50
files (the number is user-configurable)
that were deleted and their locations on
the hard disk. On a large drive, the VRR
file can be quite large: 219K bytes on a
40-megabyte drive, and up to 2 mega-
bytes on a 140-megabyte drive.

The most powerful of the utilities in
SUM’s arsenal is its Tools application.
With Tools, you can edit both forks in a
file, examine the contents of the disk
drive on a block-by-block basis, modify
boot blocks, and edit the Mac’s memory.
In the hands of technically competent
MacFolk, Tools lets them probe into the
nooks and crannies of the Mac operating
system to isolate and patch problems that
might otherwise be impossible to fix. If
you have no idea what boot blocks or a
drive queue structure is, then most of
Tools’ capabilities aren’t for you. Devel-
opers, however, might want to invest in a
copy of SUM II just to have access to the
capabilities that Tools offers.

The SUM user’s manual is decent,
providing a brief overview of the hows
and whys of disk optimization and the
function of the Shield cdev. There’s also
a “panic section” (the pages are outlined
in gray) that takes a novice user step-by-
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step through the actions that are required
to recover the hard disk.

The Last Sector

We’re hard pressed to pick out the best
hard disk utility software from this
group. It all depends on what you want,
what kind of hardware you have, and how
hard you use it. Also, when picking a
utility package, you’ll need to take your
own expertise into account—if you don’t
feel comfortable using the software, you
probably shouldn’t be using it.

For PCs and compatibles, we think
that Central Point Software’s PC Tools
Deluxe is the best value. It offers practi-
cally every tool you’ll need in one inte-
grated package. For the Macintosh, we
liked the Deluxe 1stAid Kit from 1stAid
Software. It has a fine selection of tools
and an excellent manual.

We also liked some of the smaller util-
ity packages, such as Disk Optimizer,
SpeedStor, and Disk Manager. Examine
your needs, and get only the functions
you require. Perhaps you need one sharp
blade versus a Swiss army knife.

Two things are always true about hard
disks: They’re never big enough, and you
never have too many backups. The regu-

I

lar use of disk optimizers and non-
destructive formatters can also help by
keeping your data and hard disk drive
aligned properly. r

A hard disk utility can save your skin
if you use it regularly. Normally, by the
time most people realize they need a disk
utility, it’s too late! Set up a regular
maintenance routine and stick to it. Opti-
mizing your drive will give you the best
performance, but if nothing else, get a
good backup utility.’ To paraphrase St.
Francis of Assisi, treat your hard disk
well, for it bears youfup. ®
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The long-awaited
NeXT cube offers
advanced features but
only fair performance

Tom Thompson and
Ben Smith

hen announced in October

1988, the NeXT cube dem-

onstrated state-of-the-art

hardware that was a com-

puter user’s dream. The system’s 25-

MHz components and fast NuBus archi-

tecture set new standards for workstation
design. Then came the delays.

The system hardware didn’t start ship-

ping until mid-1989. The finished ver-

SYSTEM REVIEW

Sizing Up
the Cube

sion of the operating system (1.0) didn’t
arrive until September 1989; the first
NeXT owners had to make do with an ex-
tremely buggy version 0.9 of the soft-
ware. We waited to test the cube with ver-
sion 1.0. During this interval, however,
the computing world didn’t hold still: PC
clone vendors introduced 33-MHz
80386- and 25-MHz 80486-based ma-
chines, and Apple debuted the Mac Ilci,
a 25-MHz 68030-based Macintosh. The
performance gap, it would seem, has
narrowed.

Still, the cube is an impressive ma-
chine. For raw processing power, it
boasts a Motorola 68030 CPU, a 68882
FPU, and a DSP56001 digital signal pro-
cessor chip (DSP) that can handle data
acquisition and sound generation. Its
four-slot NuBus, with twice the transfer
rate of the Mac’s bus, can accept three
peripheral boards (the computer’s
motherboard occupies one slot).

The cube accepts up to 16 megabytes
of RAM and includes a read/write mag-
neto-optical drive that uses ejectable

256-megabyte cartridges. Its multitask-
ing operating system, the Mach Unix
kernel, serves as the backbone of the
Workspace Manager, NeXT’s propri-
etary windowing graphical user interface
(GUI) that uses Display PostScript. You
can write applications using NextStep, a
collection of object-oriented program-
ming (OOP) tools and class libraries. An
Interface Builder application lets you
quickly design the graphical front end to
a program and establish message connec-
tions to your code. (For more informa-
tion on NextStep, see “The Next Step,”
March 1989 BYTE.)

System Specifics
The NeXT Computer’s system unit is a
nearly featureless, flat, black cube 1
square foot in size. It comes with a 17-
inch monochrome monitor, a keyboard,
a two-button mouse, and cables. A single
256-megabyte optical cartridge contains
the operating system and the applications
software. The basic system includes 8
continued
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NeXT Computer

Company

NeXT, Inc.

3475 Deer Creek Rd.
Palo Alto, CA 94304
(415) 424-0200

Components

Processor: 25-MHz Motorola 68030,
68882 FPU, and DSP56001 digital signal
processor

Memory: 8 megabytes of 100-
nanosecond DRAM in 1-megabyte
SIMMs, expandable to 16 megabytes
Mass storage: Magneto-optical disk
drive that accepts 256-megabyte
ejectable cartridges; 40-meganyte hard
disk drive; optional 330-megabyte SCSI
hard disk drive or 660-megabyte SCS!
hard disk drive

Display: 17-inch monochrome monitor
with 1120- by 832-pixel screen
Keyboard: 84 keys with numeric
keypad, cursor keys, and special function
keys handling screen brightness,
loudness, and system power

/O interfaces: Two RS-232C/RS-422
serial ports with mini-DIN-8 connectors;
thin Ethernet port; SCSI port with DB-25
connector; printer port with DB-9
connector for custom printer; video port
with DB-19 connector for NeXT monitor;
DSP processor port with DB-15
connector

Size

12 X 12 x 12 incnes; 29 pounds
Price

Base system: $9995

System as reviewed: $17,185

Inquiry 855.
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megabytes of RAM, and prices start at
$9995. The system that we reviewed in-
cluded an optional 330-megabyte inter-
nal hard disk drive ($3695) and an op-
tional NeXT laser printer ($3495).
[Editor’s note: NeXT began shipping a
40-megabyte hard disk drive with the
cube as we went to press. Unfortunately,
we were unable to test the drive in time for
this review. ]

The NeXT Computer has multimedia
capabilities built in. You can use the DSP
to acquire or send digitized compact
disk-quality stereo sound through the
cube’s dedicated DSP port. Further-
more, the DSP can manipulate this infor-
mation or generate synthesized sound via
software. The monitor has left- and
right-channel stereo jacks for analog
sound output, a jack for stereo head-
phones, and a built-in microphone jack
that can record sounds or voices.

The 400-dot-per-inch NeXT laser
printer has no power switch; the cube
turns the printer on as it boots. The
printer operates like a QuickDraw
printer on a Mac; the cube creates an
image of a page in memory and then
sends it as a bit stream to the printer. But
don’t worry about getting the jaggies that
you’d normally see on SCSI printers with
large text or complex graphics; Display
PostScript renders the printer pages at a
higher resolution than your typical laser
printer. (For additional information on
the cube, see *“The NeXT Computer,”
November 1988 BYTE.)
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Starting Out
Getting the cube set up and its software
installed is as easy as setting up a Mac.
Once you’ve put all the parts together,
you press the power key on the keyboard.
The cube emits a tone that indicates that
the hardware has passed the boot-up self-
test, and an animated icon appears on the
screen prompting you to insert the opti-
cal cartridge. You slide the cartridge into
the optical disk drive slot, and the drive
pulls it inside just as a VCR accepts a
videotape. The optical drive then chugs
away for a few moments until the Work-
space Manager appears on the screen.
Moving the software from the optical
disk drive to the cube’s hard disk drive is
simply a matter of pointing and clicking
to launch the BuildDisk application. The
installation takes about an hour, because
over 200 megabytes of software gets cop-
ied to the hard disk drive, directory
structure and all. This software includes
the Mach operating system and various
Unix utilities, as well as the NextStep de-
velopment software, which consists of an
Objective-C compiler (actually a modi-
fied GNU C compiler), a debugger,
NextStep class libraries, and an assem-
bler and debugger for the DSP chip. Also
bundled are SQL Server (from Sybase)
and Allegro Common Lisp for creating
industrial-strength applications.
Software for the typical user includes
WriteNow, a word processor originally
written for the Mac; Wolfram Re-
search’s Mathematica; the shareware
packages TEX and Metafont for prepar-
ing sophisticated technical documents;
and Mail, NeXT’s user-friendly Unix
mail application that lets you attach
either voice-mail or graphics to an elec-
tronic letter (the receiving system must
be a cube to be able to reproduce the
voice and graphics). Digital Webster is
an on-line dictionary and thesaurus, and
Digital Librarian is an on-line reference
to the Unix manual and NeXT’s techni-
cal reference manuals (that’s right, the
cube’s technical manuals exist both as
bound manuals and as WriteNow files on
the system). The artistically inclined can
summon up quotations from Shake-
speare using the Digital Quotations
application.

A Workspace Tour

After the cube starts up, it presents a
window that asks for your log-on name
and password. Once you’ve logged onto
the system, it puts you inside the GUI
provided by the Workspace Manager (see
photo 1). This application functions like
Macintosh’s Finder. It presents objects
on the screen in what’s called a Work-
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space, similar to the Mac’s Desktop.
Also like the Finder, the Workspace
Manager helps you manage your files.
You typically examine files through the
Workspace Manager’s directory browser
window, which displays the files as three
columns of text lists, with each column
representing a subdirectory.

Double-clicking on a filename in the
subdirectory column or on the file’s icon
launches the application that’s associated
with it. The software makes this associa-
tion by examining the file’s extension
(e.g., .wn indicates a WriteNow file, and
.ps is an Adobe PostScript file). There’s
no special file header information such
as you find on the Mac.

Using the optical disk drive is quick
and Mac-like. When you insert the opti-
cal cartridge, a dialog box appears, ask-
ing you if you want to mount the disk.
Clicking on the OK button causes this ac-
tion to proceed, and the disk’s directories
subsequently appear in the browser’s di-
rectory window. To eject the disk, you
select Unmount from the Workspace
Manager’s Optical menu.

Icons present on the Workspace nor-
mally represent application files or ac-
tive applications. If an application icon
has a small ellipsis (three small dots) in
its lower left corner, the application is in-
active, so at a glance you know what ap-
plications are running. You can park, or
dock, up to 13 application icons at the
right side of the Workspace. You place
your most frequently used applications
on this application dock so that you can
get at them easily. You can also config-
ure the Workspace Manager to automati-
cally launch specific docked applica-
tions when you sign onto the system.

A running application can have win-
dows and menus. Clicking on an applica-
tion’s window brings that window to the
front. The previous application’s menus
disappear, and the menus for the applica-
tion in the foreground window replace
them. But since Mach is a multitasking
operating system, applications whose
windows are in the Workspace’s back-
ground are still running. By way of con-
trast, in the Mac’s MultiFinder, back-
ground applications get processing time
only if nothing is happening in the fore-
ground application.

NeXT as a Unix Machine

The NeXT operating system has a Jekyll-
and-Hyde personality. The Workspace
Manager GUI is its user-friendly side. A
shell and a terminal application give you
windows into the expert side, the stan-
dard Unix command-line interface. The
fact that the cube puts you directly into

TC Lag~
P ”
HIGH-LEVEL PERFORMANCE NeXT 3 . 5
NeXT
Time Index  Everex Everex Step 386/33
C Compiler 5.68 0.37 2.08 6.0
DC Arithmetic 0.65 0.97 0.63
Tower of Hanoi 1.63 0.34 0.56
(17-disk problem)
System Loading'
1 concurrent background
process 8.33 0.49 4.06
2 concurrent background
processes 11.57 0.50 5.80
4 concurrent background
processes 18.93 0.50 9.60
8 concurrent background
processes 33.60 0.52 17.30
LOW-LEVEL PERFORMANCE
NeXT
Time Index Everex
Dhrystone 2
{without registers;
Dhry./sec.) 5921 0.43 13487
Arithmetic
(10,000 iterations)
Arithmetic overhead 0.53 1.36 0.72
Register 6.83 0.43 2.92
Short 6.13 0.57 3.52
Integer 6.82 0.46 3.12 —
Long 6.82 0.46 3.12
Floating Point 13.02 0.92 11.92 ||
Double 15.63 0.85 13.22
Throughput 35
System call overhead
(5 x 400 calls) 2.03 0.54 1.10 |
Pipe throughput
(read and write 2048 x
512 byte blocks) 2.72 0.34 0.92 T
Pipe-based context switching
(2 x 500 switches) 0.93 0.68 0.63 —
Process creation (100 forks) 222 0.55 1.23
Excel throughput (100 execs) 3.03 1.13 3.43
Note: Ali results are in seconds, unless otherwise specified. Indexes show
relative performance. For all indexes, an Everex Step 386/33 running Xenix l:] C Compiler
231=1 [ DC Arithmetic
1 System loading performed using Bourne shell scripts and Unix utilities. 3 Tower of Hanoi
* Cumulative index is formed by summing the indexed performance results — SVStem Loadmg
for C Compiler, DC Avrithmetic, Tower of Hanoi, System Loading (with 8con. = Dhrystone 2
current background processes), Dhrystone 2, and Floating Point tests. [ Floating Point

the Workspace Manager leads us to be-
lieve that NeXT would like you to forget
that it’s a2 Unix system. Most other Unix
GUIs (with the possible exception of
Sun’s SunView) give you a Unix termi-
nal console window as the default inter-
face with the system.

NeXT gives you the option of having a
terminal window, but it’s not normally
in the default set of docked applications.
We can’t blame the company for this de-
cision. There are days when even the
most experienced Unix user would just as
soon not see a Unix shell prompt, nor
have to deal with the 300 Unix com-
mands and their command-line syntax.
When the alternative is the Workspace

Manager, the decision is simple. This is
the friendliest Unix interface ever.

Unix on the NeXT cube is an imple-
mentation of Berkeley release 4.3 using
Mach as the underlying kernel. You'll
find few, if any, of the usual System V
additions that exist on either AIX (Unix
from IBM) or Ultrix (Unix from DEC).
The Bourne shell implementation is the
atavistic BSD version. Of the 279 BSD
commands and utilities that we checked,
NeXT has implemented 214 of them and
added 113. (This does not include system
administrative commands.) It has re-
placed most of the missing utilities with
newer methods that do the same job.

continued
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he NeXT cube has the powerful

hardware that you’d find inside
midrange Unix workstations, so we ex-
pected it to provide similar perfor-
mance. It should easily handle a half-
dozen users with hearty computing and
1/O appetites. But the cube’s overall
performance when running BYTE’s
new Unix benehmark suite was far from
dazzling.

The baseline machine for our bench-
marks was an Everex Step 386/33 with
an 80387 math coprocessor running
Xenix 2.3.1. Projecting performance
based on clock-speed differences (and
ignoring the fact that the Everex and
NeXT processors are completely differ-
ent), you might expect the NeXT Com-
puter to provide 75 percent of the
Dhrystone and other arithmetic perfor-
mance of the baseline machine. But
with both machines running Unix in
single-user mode, the NeXT Computer
turned in a performance that was rough-
ly 50 percent that of the Everex, even
without the Work space Manager’s over-
head. (Floating-point operations were
significantly better.) The NeXT ma-
chine is not in the same performance
class as any of the new low-priced engi-
neering workstations.

Thanks to the design of the Mach op-
erating system and its implementation
on the NeXT machine, the cube showed
reasonably good performance on Unix
system calls, except for creating and
using pipes. (But Mach has a better way
to handle pracess communications than

System Performance

pipes and semaphores; see “Mach: The
Model for Future Unix,” November
1989 BYTE.)

The lackluster pipe performance
seemed to be in the shell implementa-
tion of pipes, as well. BYTE’s shell
script benchmark contains several pipes
between processes (as well as tees and
intermediate file 1/0). The NeXT Com-
puter’s overall performance was only
50 percent that of the baseline machine.
We compared the NeXT system to an-
other 68030 machine, the HP 9000
Series 300 Model 370 with a 33-MHz
CPU; the NeXT Computer offered
about 65 percent of the Hewlett-Packard
system’s performance overall.

Another aspect of performance that
doesn’t show up in our benchmarks is
user interaction. In other words, does
the user have to wait on the computer?
This is a more subjective evaluation of
the system’s performance. Application
loading on the cube was slow, even with
a hard disk drive. For example, when
we brought up an X Window-
based terminal window on the HP sys-
tem, the delay was seldom more than 1
second. Opening a new terminal win-
dow on the NeXT Computer, however,
took 7 seconds.

Once an application program was
running, the screen and keyboard re-
sponse time and mouse tracking were
sufficiently fast for most work. But
when we loaded the NeXT system with
heavy background work, the delays be-
came noticeable. The situation grows

worse for the system using only the opti-
cal disk drive: Its performance was
roughly one-third to one-quarter that of
the system with the hard disk drive—a
performance that we found intolerable.

By today’s standatds, the NeXT
cube’s performance is not adequate for
concurrent multiuser operation. It’s de-
cent as a single-user, multitasking
workstation, but it’s not fast enough
with concurrent tasks to run more than
one heavy-use application, such as
Mathematica, at a time. Like the Macin-
tosh, the system is heavily burdened
with the requirements of the user inter-
face and screen imaging model. By the
time you add the overhead of the multi-
tasking kernel, there’s little perfor-
mance headroom on the NeXT system.

These results explain more than
what’s going on in the cube, however.
When you consider the cube’s compo-
nents, and that some of them are dedi-
cated I/O processors handling the disk
drive, the printer, and video direct
memory access, it’s no wonder that
0S/2 with Presentation Manager hasn’t
a larger following, or that Apple decid-
ed to stick with MultiFinder for System
7.0 rather than implement a multitask-
ing kernel. It’s going to take very fast
versions of today’s tprocessors (the
68030 or 80386), or the latest genera-
tion of processors (the 68040 or 80486),
to provide a graphical-user-interface
multitasking operating system that runs
at the single-user rates that computer
users have come to expect.

For program development, Pascal is
missing, but there’s GNU C and Allegro
Common Lisp. The standard archive
copy utility, epio, is missing, but Next-
Step provides similar (and much easier to
use) facilities through the Workspace
Manager. The Unix source code control
system (sces) is missing, but the alterna-
tive, res, is there. As for typesetting
utilities, you have everything including
nroff, troff, TEX, and PostScript.
You get it all.

Putting It to Work

The cube’s monitor seems to hit just the
right trade-off between a large display
and manageable weight: You can easily
view an entire page on the 94-dpi screen,
but the monitor is light enough to jockey
about if necessary. Although the display
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supports only four colors (black, white,
and two shades of gray), the intelligent
use of these tones produces icons, win-
dows, dialog boxes, and menus with a
three-dimensional quality.

For the developer, NeXT includes sev-
eral demonstration applications that
show off the cube’s capabilities. These
include a score player that plays synthe-
sized musical scores using the DSP, and

" a ring dynamics simulation that displays

a ringed planet, its orbiting moon, and
the effects of the moon’s gravity on the
planet’s ring particles. We used several
of these applications to load the system
and evaluate its performance. We also
ran the new BYTE Unix benchmarks
under Mach in single-user mode (see the
text box *“System Performance” above).

The cube does well running several

small tasks concurrently. However, per-
formance slows to a crawl if you run a
large application like Mathematica or if
you print a document (since the cube
images each page in memory before
sending it to the laser printer).

We stress-tested the Workspace Man-
ager by running several applications si-
multaneously: the Saturn application,
the score player, WriteNow printing a
chapter from the NeXT technical man-
ual, and a Unix terminal window. Activ-
ity slowed while the cube executed these
applications. Because the DSP generates
tones in real time, the tune playing got
sloppy, but nothing crashed. The ver-
sion 1.0 software seems robust and cer-
tainly has none of the printing, display,
and other bugs that plagued the 0.9

continued



PSpice

The Standard for
Circuit
Simulation

Available on Popular Computers, Including the New DECstation 3100

Whether your installation uses computers from
Apollo, Apple, DEC,IBM, or Sun, PSpice can help
your circuitdesigns. By maintaining consistent file
formats across different platforms, PSpice insures

| that circuit designs, both old and new, can be
simulated on all your computers.

In addition, we customize our graphics to get the best
performance on each platform. Our drivers span the
range from direct writing into refresh memory to
higher level interfaces such as X-Windows. Since we
use consistent file formats, that means that, for instance,
a simulation done on a VAX 8800 can have its results
viewed graphically on a Macintosh. Or, if you prefer,
you can simulate on the Mac and do the viewing on
the 8800.

Since its introduction over five years ago, MicroSim’s
PSpice has more copies sold than all other commer-
cial SPICE programs combined. Here are some of the
features which have made PSpice so popular:

« Standard parts libraries of over 22(X) analog models:
diodes, bipolar transistors, small-signal JFETs,
power MOSFET’s, opamps, voltage comparators,
transformer cores, and opto-couplers.

» GaAs MESFET devices, BSIM MOS model.

» Non-linear transformers modeling saturation,
hysteresis, and eddy current losses.

« Ideal switches for use with, for example, power
supply and switched capacitor circuit designs.
These PSpice options are also available:

+ Digital Simulation, which allows you tosimulate
mixed analog/digital circuits with feedback be-
tween the analog and digital sections. A library of
690 TTL devices is included.

e

» Analog Behavioral Modeling, which allows you
to specify arbitrary transfer functions for devices,
either by formula or look-up table. This can be
done in both the time and frequency domains. In
time domain the devices may be non-linear as well
as linear.

» Monte Carlo analysis to calculate the effect of
parameter tolerances oncircuit performance. This
includes statistical, sensitivity, and worst case
analyses.

* The Probe “software oscilloscope” provides an
interactive viewing environment for simulation
results (see photo above).

* The Parts parameter extraction program, allow-
ing you to extract a device’s model parameters
from data sheet information.

PSpice is available on these computers:
* The PC family (including the PS/2) running DOS,
DOS with extended memory, or OS/2.
* The Macintosh I and SE30.
» The Sun 3, Sun 4, and SPARCstation families.
* The Apollo DN3000 and DN4000O workstations.
* The VAX/VMS family, including the MicroVAX.
* The DECstation family, running Ultrix.
Each copy of PSpice comes with ourextensive product
support. Our technical staff has over 100 years of
experience in CAD/CAE and our software is sup-

ported by the engineers who wrote it. With PSpice,
expert assistance is only a phone call away.

For our free information packet, including a PSpice
demo diskette, call us toll free at (800) 826-8603 or,
in California, (714) 770-3022. Find out for yourself
why PSpice is the standard for circuit simulation.

I’Spice is a registered trademark of MicroSim Corporation. All other brands and product names are trademarks or registered trademarks of their respective holders,




REVIEW
SIZING UP THE CUBE

Photo A
A 4-bit TIFF file created on a PC
using a Hewlett-Packard Scanlet.

Photo B
The same TIFF file shown in photo
A, displayed here on a Mac after
converting to 8-bit TIFF and
inverting the tones.

Photo C
The TIFF file sent to and displayed
on the cube. As on the Mac, we had
to invert the tones for the image to
reproduce correctly.

Medium of Exchange

O ne of the NeXT cube’s strengths is
that by making a fresh start on the
operating system and interface, it avoids
some of the myriad problems of attempt-
ing to remain compatible with past oper-
ating systems and file formats. But to
perform useful work, the cube must
work with data that comes from else-
where—typically those computer sys-
tems it left behind.

If you can hook the cube into an
Ethernet network, you’ll have no prob-
lem getting the data you need. The cube
supports Sun’s Network File System,
and its NetInfoManager application
makes network hookup easy under the
Workspace Manager. Typically, you
can make a network connection with
Unix only after editing a variety of ad-
ministrative files. These files describe
the system’s users, its services, and the
network protocols it supports. Each ad-
ministrative file has a different format,
making the computer’s addition to a
network a chore. NetInfoManager con-
solidates this information into a data-
base with one uniform interface, and so
reduces the difficulty of tying the cube
into a network.

But if you’ve bought the cube with the
hope of sharing information between it
and PCs or Macs, things can get compli-
cated. On the Workspace side of the sys-
tem, there is no telecommunications
package to support either Kermit or
XMODEM protocol transfers. We
edited Mach’s ttys file so that we could
log into its Unix side through its serial
port as a VT100 terminal, and we used
a Mac Plus running Red Ryder 10.3 and
two modem cables as the VT100 termi-
nal. We did this because one of the
cube’s serial ports is pin- and signal-
compatible with the Mac’s serial ports,
and Red Ryder has a good VT100 ter-
minal emulation.

That was the easy part. It turns out
that there aren’t any Kermit or umodem
(XMODEM) programs on the Unix
side, either. We could do ASCII trans-

fers easily enough by capturing text in
Red Ryder or by having Unix redirect
text sent from the Mac into a file. But
moving large files or files containing
binary data (such as TIFF files) re-
quires a protocol transfer program. We
finally cobbled together our own
XMODEM program from some old C
code with the GNU C compiler. With
this, we were able to transfer data
among Macs, PCs, and the cube (see
photos A, B, and C).

Adobe Illustrator files made on either
a PC or a Mac reproduced reliably on
the cube; likewise, PostScript files on
the cube were usable on the Mac and
PC. Of course, Adobe makes the Illus-
trator program, but the fact that we
could create the information on such
dissimilar machines and have it work
without modification on all of them is
impressive. Because PostScript files are
saved as ASCII text, we could move
these files across systems using ASCII
transfers alone.

The other image format that the cube
uses extensively is TIFF. TIFF is de-
signed to allow the exchange of images
across different machines, but how well
it works depends on whether the appli-
cations handle the TIFF specification in
all its variations. For example, we were
able to transfer TIFF files from the cube
to the Mac, but Mac applications could
read only the 8-bit TIFF files, not the 2-
bit ones. We also used an Apple SCSI
scanner to scan an image with 16 levels
of gray into a 4-bit TIFF file, but we had
to convert it to an 8-bit TIFF file before
the image would reproduce correctly on
the cube. A 4-bit TIFF image created on
a PC using a Hewlett-Packard ScanJet
also required some tinkering with the
gray values before it would reproduce
correctly on the cube.

Our efforts show that you can share
information between the cube and other
systems, but the experience may seem
more like an experiment in rocket sci-
ence than like modefn computing.

software.

We were also able to exchange infor-
mation among the cube, a Mac, and an
IBM PC (see the text box “Medium of
Exchange” above). It didn’t take us long
to enjoy the benefits of multitasking.
While working on the XMODEM soft-
ware, we were able to edit a C file in a
Workspace Editor window, compile the
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code in a Unix terminal window, and test
the software on a Mac, logged on via the
cube’s serial port. The laser printer
output was good, and you could print re-
liably from either Workspace applica-
tions or the Unix console window. The
printer’s 400-dpi resolution gives it an
edge over typical 300-dpi laser printers
in graphics reproduction.

As for real applications, there aren’t
many for the cube’s Workspace Manager
GUI right now, but that’s due to change
soon: Informix is porting its WingZ
spreadsheet application, and other ven-
dors have business and page-layout soft-
ware planned. For those folks who prefer
working from the command-line inter-

continued



GenTech 286-20

“ONE OF THE FASTEST 286'S AROUND

$1199

Harris 20Mhz 80286 CPU

1 MB Zero-Wait RAM

Fast dual hard/fioppy disk controlier
LIM 4.0 EMS support

6-16. 2-8 bit siots

1.2 or 1.44 MB floppy drive

Serial and Parallel ports

Rugged 200 watt p.s., 5 bay case

101 key keyboard with tactile click feel

GenTech 286-12
$849

12Mhz clock speed

1 MB Zero-Wait RAM

Fast duat hard/floppy disk controller
4-16. 2-8 bit slots

1.2 or 1.44 MB floppy drive

Serial and Parallel ports

Rugged 200 watt p.s.. 5 bay case

101 key keyboard with tactile click feel

1 YEAR FREE ONSITE SERVICE

GenTech 386-25¢

386-20C FROM $1799

$2299

Intel 25 or 20Mhz 80386 CPU

32 KB static RAM cache

1 MB Zero-Wait RAM

Fast 1:1 interleave dual hard/floppy
disk controller

2-32, 6-16, 2-8 bit slots

1.2 or 1.44 MB floppy drive

Serial and Parallel ports

Rugged 200 watit p.s.. 5 bay case

101 key keyboard with tactile click feel

GenTech 386-20
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1.2 or 1.44 MB floppy drive

Serial and Parallel ports
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REVIEW
SIZING UP THE CUBE

face, a vast array of Unix programs is
available.

Waiting for Software
So, is the NeXT Computer still a ma-
chine for the 1990s? In some ways, yes.
While the amount of data we work with
has grown, the ability to back up the 300-
megabyte or larger hard disk drives that
come with high-powered computer sys-
tems hasn’t. Most of this job falls on
third-party vendors, who charge a pre-
mium for their peripherals. The cube’s
optical disk drive provides an integrated
solution to backups. And buying several
256-megabyte optical cartridges ($99
each) isn’t going to break your budget.
The built-in Bthernet port is also an
integrated connectivity solution. Fi-
nally, the cube’s multitasking comes
from a real Unjx kernel, not from the in-
tricate gyrations that some DOS extend-
ers or MultiFinder perform. The imple-
mentation of the Workspace Manager
GUI is elegant and robust. Those who
want color can only hope that NeXT will
offer a NuBus color board in the future.
The situation is different when you
consider the cube as a Unix system. Unix

users are ravenous consumers of com-
puter resources, and as the benchmarks
show, the cube doesn’t make it as a
multiuser Unix system. If it were two or
three times faster and could handle
heavier loads, many a Unix dragon would
be lured from the rocky crags of Unix
shell programming to the scenic shores
of NeXT. The Mach kernel is designed to
work in a multiprocessor environment,
so it’s possible that NeXT might boost
performance by offering a NuBus copro-
cessor board. An easier fix would be to
add more RAM. The cube’s disk activity
suggests that it’s expending considerable
effort page-swapping. Users with 12 or
more megabytes of RAM have reported
better performance. But in its present
configuration, the cube performs ade-
quately as a single-user system.

The NeXT Computer is an ideal devel-
oper’s system: The version 1.0 operating
system is stable, and NeXT bundles plen-
ty of development tools with the system.
NextStep’s OOP environment promises a
fast way to write event-driven code over
the Mac and OS/2: Many of the objects in
the NextStep class libraries are crafted to
deal with user events. And the Interface

Builder application lets you design a visu-
al interface—and test it—before hooking
it into application code objects.

Since the cube uses Display PostScript
for its imaging system, it’s a natural for
desktop publishing, but theres no soft-
ware other than the WriteNow word pro-
cessor available to exploit this capability.
And as yet there’s no easy way to get out-
side information into the system, unless
you're tied into an Ethernet network. If
you're interested in getting a multiuser
system with a slick user interface, you'd
best wait. As a single-user system, the
cube resembles the Mac in its infancy:
mediocre performance and a dearth of
applications software, such as spread-
sheets or page-layout applications. Per-
haps, like the Mac’s, the cube’s perfor-
mance will improve over time. As for the
shortage of applications software, with
the facilities of NextStep, that could
change in another si)'f months. &

Tom Thompson is a IBYT E senior techni-
cal editor at large. Ben Smith is a BYTE
technical editor. You can reach them
on BIX as ‘“‘tom_thompson” and “ben-
smith, " respectively.

Computers for the Blind

Talking computers give blind and visually impaired people access to

electronic information. The question is how and how much?

The answers can be found in “The Second Beginner’s Guide to Personal
Computers for the Blind and Visually Impaired” published by the National
Braille Press. This comprehensive book contains a Buyer’s Guidg to talking
microcomputers and large print display processors. More importantly it
includes reviews, written by blind users, of software that works with speech.

This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on how to
buy and use special equipment.

Send orders to:

National Braille Press Inc.
88 St. Stephen Street
Boston, MA 02115
(617) 266-6160

|

J

' $12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping)

NBP is a nonprofit braille printing and publishing house. [

176 BY TE * JANUARY 1990




ompaq introduces

As PC technology has evolved, Compaq
has been consistently among the first to tap
its power. Now with the COMPAQ
DESKPRO 486/25 and the
COMPAQ SYSTEMPRO,

Compagq brings new levels

of performance to single

and multiple users.

THE COMPAQ DESKPRO 486/25:
THUNDEROUS PERFORMANCE.

For individual power users, nothing com-

pares to the new COMPAQ DESKPRO 486/25
Personal Computer. It will let you
work faster than ever before.
Every component has been
designed to un