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DELL SYSTEM®316SX
16 MH: 3865X
The perfect low profile mainstream
computer, combining 386SX puower
and compatibility with unprece-
dented value and support.
STANDARD FEATURES:
* Intel 803865X micruprocessor running
at16 MH:
* Chuice of 512 KB, 640KB, | MB
or 2 MB* of RAM expandable to
16 MB (8 MB on the system board)
« Page mode interleaved memory
architecture
+ LIM 4.0 support for memory over
640KB

* Integrated diskette and high per-
formance 16-bit VGA videv controller
on system buard

« Socket for Intel 803875X math
coprcessor

+5.25" 1.2MBor 3.5" L4 MB
diskette drive

* Integrated high pedfurmance hard dik
intertace on system board

* Enhanced 101-key keyboard

* 1 parallel and Z senal ports

* 3 full-sized 16-bat AT expansion slots
available

**Commercial Lease Plan. Lease for as
low as $72/month.

* Xevox Extended Service Plan pricing
starts at $187.
20 MB VGA Monochrume System

$1.899

40 MB VGA Color Plus System $2,399
40 MB Super VGA System
{800x600} $2,499
100 MB Super VGA System
{800x600) $3.099
Prices reflect 512 KBof RAM

B versions of the above systemn are
available for an addiional $50, 1 MB
versions for an addiional $150, and
2 MB versions for an additional $300

DELL SYSTEM* 210
12,5 MH: 286
The price sive st an
entry uxl swatem Thn
st

pertorm.
lot more

STANDARD FEATURES
« 80286 microprocessar ninning
at 12,5 MH:
'\mw' ot 312 KB, 640 KB. I MB
or 2 MB* of RAM expandable 1o
16 MB (6 MBon the s hoard)
* Ry mode interleaved memon
architecture.
« LIM 4.0 support tor memon
over 60 KB
« Integrated diskette and high pertorm
ance 16-bie VGA video controller on
swatem board
« Socket tor Intel 80287 math
ProCe
©5.257 1.2 MBor 3.5” L44 MB dikette
Jdrve
« Inteprated high pertormance hard disk
ntertace on system board.
« Enhanced 101-ker kevhoard
o | parallel and 2 sertal pons
3 ull-szed 16-bie AT expansion slots
Avatlabiy
“*Commercial Lease Plun. Leuse for
as low as $61/month.
Xerox Extended Service Plun
pricing starts at $158.
NEW LOW PRICES
20 MBVOGA Monochrume Syvatem
S50
20 MBVOA Color Plus Sastem: $1.399
4 MBVGA Monochrome Svatem
SLTW
40 MBVOA Color Plus Svstem $2.009
Py Tices listed reflect 512 KBof RAM

640 KB versions ot the above sstems are
av IIlIHl for an addivonal $50, 1 MB
yersions for an addional $150, and
0 »\‘B\tl’\ln[v tor an additonal $300
IO MB hard dnve configurations also
avanlabl

THENEW
DELL SYSTEM® 3i61.T

This new full-teatured, battery powered

386SX laptop costs less than most 286

laptops

STANDARD FEATURES

« Intel 803865X mucruprocessor running
ar 16 MH:.

 Choice of § MBor 2 MB* of RAM
expandable to 8 MB (on the system
board using | MB SIMMs).

« LIM 4.0 support for memory over
IMB.

* Adjustable and detachable 640 x 480
VGA Liquid Cryvstal Displas

« One industry standard halt-size 8-bie
expansion slot

« Socket tor 16 MH: Intel 803875X
wiath coprocessor.

*3.5" .44 MB duskette drive.

« 83-key keyboard with embedded
numeric keypiad and 12 function kevs.

« | parallel. 1 serual. and extemnal VGA
monitor port

« Connector for [01-kev kevboard or
numernic kevpad

* Removable and rechargeable NiCad
battery pack utilizing Dell's “continu-
ous power” battery system {patent
pending)

« AC Adapter.
**Commercial Lease Plun. Lease for
as low as $127/month.

Xerox Extended Service Plan pricing
starts at $295.
20MB. IMBRAM $3.499
20MB.2MBRAM $3.699
40 MB. IMBRAM $3.79
4O MB. 2 MBRAM $3.999

For a limited time, get an extra battery
free with everv 316LT purchase,
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THE DELL SYSTEM®325 25 MHz 386.

An even better value ar these low prices.

STANDARD FEATURES « 200-wart power supply

« Intel 80386 microprocessor running at * 8 industry standard expansion slots
25 MH:. (6 available).

— CHOKE **Commercial Lease Plin. Lease for as low
«Choice of 1 MB, ZMBor 4 MB ot RAM* as $153/month.
/ expandable to 16 MB (using a dedicated Xerox Extended Service Plan pricing
i high-speed 32-bit memory slot). starts at $370.
! « Advanced Intel 82 385 Cache Memory
Controller with 32 KB ot high speed stanc NEW LOW PRICES.
RAM cache.
40 MB VGA Monuchrome Svstem
« Page mode interleaved memory architecrure $4,199
« VGA systems include a hagh performance 100 MB VGA Color Plus System
16-bit video adapter. $5.099
* Sucket for 25 MH: Intel 80387 or 25 MH: 100 MB Super VGA Color System
WEITEK 3167 math coprucessor. {800x600) $5,199
+5.25" 1.2 MBor 3.5” 1.44 MB diskette 150 MB Super VGA Color Svstem
dnive. {800x600) $5.699
¢ Dual diskette and hard drive contruller.

Prices listed reflect 1 MB of RAM. 322 MB
hard drive configurations also available. 4 MB
versions available for an additional $600.

* Enhanced 101-key keyboard
« | parallel and 2 serial potts.

for use by the system 1o enhance performance.

v 128 KB (316SX, J16LT and 210), 384 KB (325} of memory is reserved
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SATISFIED.




When customers asked us to lower prices on the 25 MHz 386" system
that won PC Magazine’s Editor’s Choice and PC World’s Best Buy, we

gave a typical Dell response: OK. :
You see, we have an unusual relationship with our customers. up m s‘ l ‘

We deal directly with them.

That's why we can custom configure each system for each customer.

DELL SY

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 Compaq 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.

As for the System 325, it’s a thoroughbred. And it runs on either
Microsoft® MS-DOS? MS®OS/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 one out of five, the computers may

not be free. But the phones are.




7) 1f you could make any changes or improvements to our products, what would
they be? (Please list your top three suggestions) .
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7) 1f 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.

]
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DELL

COMPUTER
CORPORATION

800-426-5150.

To order, call 800-426-5150. In Canada, call 800-387-5752. In Germany, call 06103/701100. Inthe UK., call 080C 414535.

Circle 78 on Reader Service Card



POWETS? The ‘most advanced
What else would you expect

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

PC MAGAZINE, January 1989, controller using ALR's custom ASIC chips which deliver the fastest

"In a field of powerhouse machines processing speed ever.

there can only be one winner. and

ALR's FlexCache is it.” 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-

INFO WORLD, July 1989, ing a better than zero wait state performance as compared to the i386.

"ALR Systems Unleash 486 Power. The Furthermore, the ALR PowerCache 4 is 100% IBM" PS/2™ Micro

PowerCache 4 shines in the CPU- Channel™-compatible supporting bus mastering devices and giving

specific portion of the InfoWorld Auto-
mated Benchmark Test. gaining a score

of 16.3.” ALRM130 ALR M150, M350 IBM M70-A21
Desktop M650 Floor-Standing Power Platform™
PC WEEK, July 1989. cPU 25 MHz i486 25 MHz i486 25 MHz 1486
Based on a series of bcm'h.marks run Bus MCA MCA MCA
last week on Advanced Logic Research,
Ine.'s prototype 486 desktop systen. External | 128 KB cacne 128 KB cache Nore
ALR will enter the 486 market with a Cache Read and Wrte-Bock  Reaa and Write-Back
bang.” Video 640x480 640x£80 640x480
Opt.on | 1024x768 1024x768 Nore
board
1/OSlots | 6 expansiorn slots 6 expansion sots 3 expansion siots
Storage |43 1/2° 1-full height 33 1/2" drives
Expansion 2-1/2 -height
2-3 12" drives
Disk 130 MB-260 N:B 150 MB-650 MB 1omB
Capacity
X Starting at
Price $9.990 $11.490 $12.990
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California Anza-Borrego
Desert State Park

{Cannonball-shaped sandstone,

These concretions are
Sormed of onien-skin lavers of
minerals resistant to erosion.}

i486msys_.tém it the world.
from the leader in 386mtehnology.

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

o~

0 37 ¢, 128KbytesCocheTotat %4 98 e

64 Kiytes Of 2608 HONC RAM (COCNE ) 64 KDdY1e: OF S IONC QAM ( Cacre )

2M8 10 32M8 of Dynamic RAM
Main Memory

v v

PowerCache 4 is the first PC to fully utilize
128-bit burst mode and a "read and write-
back" 128KB cache design, providing
better than zero wait state performance as
compared to the i386.

RN

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 and Advanced Logic Research, Inc. are registered trademarks. PowerCache 4 is a registered trademark of Advanced Logic Rescarch. Inc. 1BM and PC. PS/2. Micro Channel are registered

s of Business Comp Intel. 386 and 1486 arc of Intel Ci

8

Circle 12 on Reader Service Card (DEALERS: 13)



COVER STORY

Product Focus:

A VGA on Every Desk
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The BYTE Lab
tests 26 low-cost
color VGA monitors.
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WHAT’S NEW

FIRST
IMPRESSIONS

SHORT TAKES
DrawPerfect,
WordPerfect’s graphics companion

Microsoft C 6.0,
a comprehensive package
for professionals

OkiLaser 400,
a low-price compact LED printer
from Okidata

SuperScope,
GW Instruments makes data
acquisition with the Mac easier

PC-File 5.0,
a flat-file database pack
from ButtonWare

FIRST IMPRESSIONS
Compagq’s Reason to Believe

in EISA

Compaq's newest high-end system,
the Systempro, may be its best yet.
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Inexpensive SXes by Mail
Two 80386SX systems that provide
80386 power at low prices.

AppleShare Without a Mac
Jasmine’s DirectServe offers
AppleShare file service without
sacrificing a Mac.

NetWare 386: Less Pain,

Great Gain

Novell’s next-generation LAN
operating system delivers radically
improved performance.

0S8/2 1.2: A Zaftig System
Beauty goes more than skin
deep in IBM’s newest 0S/2 1.2.

Art in Motion
Autodesk’s Animator lets anyone
create animated graphics.

Jack of all Trades

IBM’s Current is a personal
information manager with desk-
accessory-style functionality.

Fast and Easy CAD on the Mac
Deltasoft’s Origins provides

fast competition to AutoCAD

on the Mac.

Reviewer’s Notebook

An on-board uninterruptible power
supply for PCs, a disassembler

for the curious, and a flat-screen
color monitor for the Mac.

IN DEPTH

196 Introduction:

LIFE WITHIN 1 MEGABYTE
199 The Succession Crisis
Will DOS yield its crown to
0S/2 or Unix?
205 Expanding the Limits
Unix and OS/2 are not the only
solutions to memory problems.
219 Mac at the Minimum
Some suggestions and hints
for running all you can on your
1-megabyte Mac.
227 Easing the RAM-Cram Blues
Take an active role in managing
your applications and TSRs
and their use of your memory.
237 Saving Space
Whatever size hard disk you have,
it's probably nearly full.
Data compression can help.
245 More Bang for Your Buck
Four integrated software packages
that won’t strain your budget.
257 Coping with Diversity
Incompatibility between computers
with different architectures
doesn’t have to be an obstacle.
262 1-Megabyte Life Support
Products that help you stretch the
resources of a low-cost computer.
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The Spirit of ’86s/266

NetWorks/107

REGIONAL SECTION
begins after page 64

EXPERT ADVICE

65
COMPUTING
AT CHAOS MANOR
Double Your Pleasure
by Jerry Pournelle
A hard disk drive saga and
a Comdex report.

79
THE UNIX /bin
Let Your Fingers Do the Talking
by David Fiedler
Unix has the programs to
communicate with the outside world.

85

FEATURES DEPARTMENTS DOWN TO BUSINESS

The Family Jewels
266 The Spirit of ’86s 6 Spotlight by Wayne Rash Jr.

The competition between PC- To make sure your data is secure,

compatible CPUs heats up, 10 Editorial: Style and Substance choose a strategy and see

as faster 80286s, 80386 clones, and that it’s carried out.

the high-powered i486 emerge. 34 Letters, Ask BYTE, and Fixes e

RISC comments spark debate. 97
273 The BYTE Unix Benchmarks MACINATIONS

Before you jump into the Unix pool, A Mac Mélange

see how your favorite system stacks PERSPECTIVES by Don Crabb

up against the rest of the pack. Apple is suffering from

357 CHAOS MANOR MAIL the *not invented here” syndrome.
279 Drawing on the 8514/A _—
An engineer exposes the inner 360 PRINT QUEUE 101
workings of this graphics processor. Our Man in Berkeley 0S/2 NOTEBOOK
A real page-turner. The Cuckoo'’s To HPFS or Not to HPFS
Egg is a computer book that reads by Mark J. Minasi
HANDS ON like a classic espionage novel. Can 0S/2’s HPFS and the DOS file
allocation table live together
291 UNDER THE HOOD 364 STOPBIT on the same disk?

The SCSI Bus, Part 2 A Foolish Consistency

Brett looks at bus facilities, the A software engineer argues 107

common command set, the common that consistency isn’t always NETWORKS

access method, and SCSI devices. the best policy when Serving the Power-Hungry

it comes to user interfaces. by Bill Catchings
301 SOME ASSEMBLY REQUIRED and Mark L. Van Name

Foreign File Systems The age of the super server

Using special file systems from is upon us.

within standard file systems.
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PAINT
POWERFUL
DATA-ENTRY

Design screens and menus with PAINTT™,
placing input fields and messages precisely
where you want them to appear in your final
application. PAINT stores screen definitions
n a single file — which can be modified
without recompiling or relinking your
application. Your program manages screen
display and I/O through the POWER SCREEN
Runtime Library. All essential features are
supported, including:
@ Block multi-field or single-field /0
¢ Automatic range checking € Configurable
editing/menu key definitions € Application
context-sensitive, cross-referenced help
& Virtual/automatic scrolling screens within
viewports @ Multiple, overlapping viewport
display @ Plus much, much more!

The Runtime Library can be linked directly
with Turbo Pascal applications, or installed as
memory resident.

All this for just $149.00

Includes complete sample programs. a
comprehensive reference manual, and the
Norton Instant Access program and guides to
assist you during program development. And,
we offer a 30-day money back guarantee.
Supports Microsoft C/QuickC. Turbo C, Turbo
Pascal, QuickPascal and QuickBASIC.

Other powerful products from Blaise Computing

C ASYNCH MANAGER™ $18Y
ASYNCH PLUS™ $189
View232™ $189
C TOOLS PLUS™ $149
Turbo C TOOLS™ $149
POWER TOOLS PLUS™ $149
POWER SEARCH™ $149

Call today for more information

(800) 333-8087  rax (a15) 5401338

BLAISE COMPUTING INC.

2560 Ninth Street. Suite 316 Berkeley, C'A 94710 (415) 540-5441

Trademarks are
property of their
respective holders

6 BYTE « MARCH 1990

Rick Grehan
Ben Smith

MASTERS
OF UNIX VERSE

Creating the BYTE
Unix benchmarks posed
interesting challenges

othing worthwhile ever comes
easy. For BYTE technical edi-
tor Ben Smith and Lab director
Rick Grehan, that phrase has
special meaning. Ben and Rick are the
key architects of BYTE’s new Unix
benchmark suite (see “The BYTE Unix
Benchmarks” on page 273).

Ben’s greatest challenge was trying to
establish tests that are valid for the
80286-based Xenix machines as well as
significant for the high-performance
multiple processor machines and new
generation of RISC machines. Although
Ben has six years of experience working
in electronics hardware, he doesn’t con-
sider himself hardware oriented. “My
focus of the last 10 years has been entire-
ly on software development and Unix.
Though I have a good appetite for fast
and powerful computers, I'm much more
interested in the operating system and ap-
plication programs.”

Since he came to BYTE, Ben has been
responsible for the May 1989 Unix In
Depth, setting up the BYTE Unix Lab,
and keeping BYTE current with the Unix
community.

Developing the Unix benchmarks was
interesting for Ben because he enjoys
pulling together ideas and code from
other programmers into an integrated
system. Even though he had to rewrite a
major part of what he used, he finds it
interesting to see how other people do
things. “Editing other people’s work is
instructive because I have to thoroughly
understand what I am working with be-
fore I can modify it, even comment it.”

Rick wrote the database simulation
portion of the Unix benchmarks. As its
name implies, the benchmark simulates
the operation of a multiuser database. It
adheres to a client-server model, and as
such is composed of two programs. The
first program, the server, rides herd on a
pre-built data file. The client program
branches off to a user-selectable number
of children tasks.

“The Unix benchmarks were a real
challenge because until recently, micro-
computer benchmarks only had to oper-
ate in a single-user environment,” Rick
says. This is BYTE’s first attempt at
multiuser system benchmarks; Rick en-
courages your feedback.

“I don’t think anybody really enjoys
writing benchmarks,” says Ben. ““You
are always going to be criticized for
them. Manufacturers will claim that they
[the benchmarks] don’t fairly test their
machines. Editors claim they are too
complex or not broad enough. But read-
ers appreciate our work, and that is im-
portant.”—Michael E. Nadeau



At last, an assistant that
follows your directions

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.

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

0O 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.

DOUse fewer vias and layers than
comparably priced autorouters.

OFor use on your IBM PC, XT,

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

Australia: Wintek Software, Phone (08) 2720028, Fax (08) 3733145
Europe: RIVA Lid, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450

Circle 400 on Reader Service Card

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.

Y e 1

Wintek Corporation

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

(800) 742-6809




Word processing will
two pages than it ha

e

What you see — —
is what you get. . B
Also known as WYSIWYG, :

this on-screen editing feature
lets you see exactly what your
changes are the instant you

make them. a
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e - 2 i By -j
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Itsa wrap. B ‘; EETETERTT e - e
You can move or resize any B s — — -
Dositioned object, such as a e N
chart or table, and walch the t N ol
text automatically wrap the 2ol = = R i
whole thing into a nice, neat -
package.
We've got :
tables covered. e < = —
This feature makes creating a
table as easy as creating a
spreadsheet, sending the TAB

key the way of carbon paper. Make sure your numbers add up.

Through dynamic data exchange (DDE), anv changes made
to the original spreadsheet will show up here automatically
It's convenience words can't describe.

Something happens the first time youlook isn't like anything you have ever seen before.
at new Microsoft” Word for Windows: In creating it, we took the collective experi-
.1 You stare. A conscious ence of producing the two leading word processing
close of the mouth may even programs, powerful Word for the PC and the
' be necessary:. Macintosh’ Consequently; every level of word pro-
Dont worry. It's a stan-  cessing, from the quick memo to the complex docu-
dard reaction. Because when ment, becomes very easy and simple to do. Down-
it comes to word processing right elementary, actually.
on a PC, Word for Windows Gone is the need to memorize a series of key-

For more information, call (800) 541-1261, Dept. K51. Ortside the U.S. ard Canada., call (206) 882-8661. © 1990 Microsoft Corporation. Micrusoft and the Microsoft logo are registered trademarks and Making it all make sense and Windows are trademarks of Microsoft Corporation. Wor
company. *The Working Model saves and prints documents up to two pages in length; the charge of $9.95 covers shipping/handling, excluding sales tax, and is refundable upon acquisition of product, for alimited time. Offer good only in the 50 United States,

Mocrosolt Wond kor Windows



evolve more onthese
sinthelast ten years.

Word - [AE(

Microsoft

] pes: m/muzu x) UV

SUM.DOC

/

See, point, do.

A liberal collection of icons located on the Ribbon replaces an endless string
of commands to let you format characters by eye instead of by memory.

[ilel

New. ..
Open...

Close
Save

Save fAs. ..
Save All
Find...

Ctri+F12

Shift+F12
F12

Print ... Ctrl+Shifte«F12
Print Preview

Print Merge...

Printer Setup...

Exit
Send To Group
/7

AlLL+FAh

1 £x£csy‘.ooc

7
Customize your menu
to serve you.

You can create your own time-saving menu
commands to speed up your daily routine.
And weve combined sophisticated features
like macros, Styles and glossaries into
Document Templates, bringing task auto-
mation to a new level.

strokes. Now you can rely on icons that are instant-
ly understandable. No more prompt this for that to

Help wanted. /

Word for Windows context-sensitive, on-line help
gets you up and running quickly. And keeps you there.

S omated Kl

Biue Yonoen Airwars

November 1. 1989

Max Smith, President
Maximum Produce

138-23 77* Strect
Flushing, New York 11367

Dear Max;

Tam happy to inform you that Maxinuem Produce is one of four finalists in our sclection
process. At this ime, 1 would like 10 bricl you on some of the areas where our people
had questions or concerns. | would hope that these areas can be addressed in your final
proposal due January 2, 1990.

The first and perhaps greatest concem is whether s small, privately-held company such
a8 yours has the growth potential necessary to mect our long-range goals. While there is
0o doubt of your ability 1o mect our noeds at this time, our needs over the next three
years will increase dramatically.

The second arca of concem is & perceived lack of flexibility in your delivery system. We
are not sure how you plan to meet the challenge of rapid expansion. We are looking for a
partner who can react quickly and move wilh us.

1 would like inuc with the

you ion process, sod
look forward to sceing you again on January 2.

Sincerely,

Donald Main
Director, Food Services Division

9ty Harott, Norh Covoling 77940

happen. Prompt that for this to happen.

We've even devised a way for Word for
Windows to utilize your existing work, by giving

”

(800) 5411261, Dept. K51. We'll send you a free bro-
chure or a fully-functional Working Model for $9.95!

Express yourself.
Change everything from the size
of your type to the look on your
face.

Choose

your weapon.
Word for Windows was de-
signed with the mouse in mind,
but it can be used equally well
with keyboard commends.

We truly believe that Word for Windows, and

it the ability to directly read and write a number
of file formats, including DCA, WordPerfect; M'
WordStar, Word for the PC and MultiMate’

To see exactly what were talking about, call

of MicroPro I

tona! Ce

% of Apple Computer. Inc. MultiMate is a registered

h isa registered trade

<t is a registered trademark of WordPerfect Corporation. WordStar is a registered trads

the graphical user interface, are the way of the future.
And the future is now:

Making it all make sense

% of MudtiMate | ional C ion, an Ashton-Tate




A few changes in
BYTE, and a curious
tidbit in the Xerox vs.
Apple lawsuit

ere’s a common problem: You
find a new software package
that looks like just what you
need. Then you open up the
package and find that the documentation
(if there is any) consists of a couple of
folded sheets, an errata list, and a rab-
bit’s foot. The “simple installation pro-
cedure” requires a Ph.D. in computer
science, and the user interface could
make strong men cry. The most frustrat-
ing part of this scenario is that the pack-
age may indeed be just what you need, if
you could only figure out how to use it!

At BYTE, we are well aware that
magazines can fall into the same trap as
software publishers. BYTE has always
provided the most in-depth technical in-
formation available among computer
magazines. In the last few years, we’ve
worked hard to make that information
more readable and more practical. We’ve
brought some of the top writers in the in-
dustry on-board to help us bring you sub-
stantive information in a clear, acces-
sible style.

We’ve also made periodic adjustments
to our “user interface”—the parts of the
magazine that help you get ar all that in-
formation. Five times a year, we ask a
large number of randomly selected
BYTE subscribers what they think of
BYTE. We also get mail—boy, do we get
mail—every day, from readers who take
their own time to write to us. That all
adds up to an impressive amount of sug-
gestions, advice, and thoughtful obser-
vations that lets us know how we can
make BYTE serve you better. Here are a
few changes that we're instituting with
this issue.
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STYLE AND
UBSTANCE

Spotlight

First, we’ve added a new Spotlight sec-
tion on page 6, to help call your attention
to unusual or especially noteworthy
items in each issue’s editorial lineup.
For example, this month’s Spotlight fo-
cuses on our new Unix benchmarks and
lets you meet the folks who wrote them.

News

We’ve renamed our opening section
News, which starts off with BYTE’s
award-winning Microbytes$ section. This
is followed by our new product depart-
ment, What’s New, which has been
given a modest face-lift.

Beta Hardware and Software

A bit further into the magazine, you’ll
now find all articles dealing with beta
software and preproduction hardware
grouped together.

On page 114, our redesigned Short
Takes section brings you succinct sum-
maries of the most interesting soon-to-
be-released hardware and software we’ve
learned of. Immediately after Short
Takes, you’ll find First Impressions on
page 122 (this month’s issue has only
one); these are longer, more in-depth
looks at especially significant forthcom-
ing products. Naturally, the number of
First Impressions each month varies with
the level of innovation in the microcom-
puter industry.

New Columns
Two new columns have drawn so much
attention that we’re giving them their
own section: Perspectives will contain
our popular opinion column Stop Bit and
Hugh Kenner’s Print Queue column.
Stop Bit and Print Queue will be joined
by the ever-popular question-and-answer
portion of Jerry Pournelle’s Computing
at Chaos Manor column, Chaos Manor
Mail.

Please take a look at these changes,
and tell me what you think. Your opinion
matters, and it will help us make BYTE

exactly what you need in a computer
magazine.

Xerox vs. Apple

The lawsuit that Xerox has filed against
Apple, alleging that Apple had misappro-
priated Xerox technology in producing
the Macintosh, sent some readers into
their back issues of BY TE.

Back in February 1983, BYTE pub-
lished an interview with three key mem-
bers of the Apple Lisa design team:
Wayne Rosing (technical manager of the
entire Lisa project), Bruce Daniels (Lisa
systems software), and Larry Tesler
(Lisa applications software). The Lisa, of
course, was the precursor to the Macin-
tosh.

The interview goes on for many pages,
revealing a number of interesting and lit-
tle-known facts, including this tidbit:

BYTE: Do you have a Xerox Star here
that you work with?

Tesler: No, we didn’t have one here. We
went to the NCC when the Star was an-
nounced and looked at it. And in fact it
did have an immediate impact. A few
months after looking at it we made some
changes to our user interface based on
ideas that we got from it. For example,
the desktop manager we had before was
completely different; it didn’t use icons
at all, and we never liked it very much.
We decided to change ours to the icon
base.. ..

If you’re interested in the legal roots of
one of today’s thorniest computer-related
lawsuits, there’s lots more in the inter-
view; it begins on page 90 of that issue.
There’s also substantial current discus-
sion on BIX, especially in the “apple-
case” topic of Jerry Pournelle’s tojerry
conference. (My thanks to “kkubik’ on
BIX, who brought this to my attention.)
It’s worth checking out.

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



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

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.

Q Upgrade objectively

your existing Turbo 5 Pascal owners:
Pascal 4.0 and 5.0 Rt e . Upgrading from Turbo
programs. E g??zc‘.;i; 5.10 t9$ 2.5 hlS or_lly
. : .90 plus do shipping
Afast object lesson and handling (875 plus
Object-oriented appli- shipping and handling
cation programs more —— So— for owners of Turbo
closely model the way e e poweral modeln caoaiies b alowin ot Pascal 4.0 or earlier).
you think. Objects con- o et st o o obcts. - And upgrading from
tain both data and code. Turbo Pascal 5.0 and

As in a spreadsheet cell, the value and the formula
are together. Objects can tnherit properties from other
objects. For example, a Porsche Carrera inherits most

Turbo Pascal 5.5 Features

earlier to Turbo Pascal 5.5 Professional is only
$99.95 plus $10 shipping and handling. To order,
CALL (800) 331-0877.

TURBO g
B w o

& [nheritance

® Constructors &
Destructors

= (Object constants

® Compiles @ > 34,000

® Static & dynamic objects

® New integrated environment
tutorial

® Hypertext Help with copy and
paste

® Enhanced smart linker &
overlay manager

0

lines/minute ® Support for 8087/80287/80387 P 4
& Integrated source-level
o B ORLAND
Code. MA49 Mail upgrade orders to: Boriand, P.0. Bax 660001, Scofts Valley, CA 95066-0001. For orders outside the U.S., :all (408) 438-5300.
- Frbo Pascal, Turbo Debugger, and Turbo Assembler are regisiered trademarks of Borland Internalional. Copyright ©1989, Borland International, Inc. All right reserved 1324

Circle 38 on Reader Service Card (DEALERS: 39)




95

Y()u want




to move nto the future without

letting go of the past.
05/2 can do!

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 0S5/2, just contact your IBM
Authorized Dealer or marketing representative. For a dealer

near you, call 1 800 IBM-2468, ext. 205.
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Instant gratification.

TheInil MathoProcessor Don't put off your their functions—up to five times* faster.
S-S (lcsires any longer. For more information, contact your

yammmm— C.rpe diem! Live for  local dealer. Or call (800)538-3373 for “Intel
the moment! Life is Math CoProcessor Technotes,” a collection
too short to wait on  of benchmarks and software lists. For instant
_ slow software. gratification (and instant product literature),
- 2 Just press an call our FaxBack™ number at (503)629-7576
Intel® Math CoProcessor into the mother-  and ask for Document #9970. We'll fax it
board of any IBM® or compatible PC. It will ~ directly to you.

work effortlessly with the Intel micro- So do it now. What are you waiting for?
processor already inside, and will inspire - A

over 300 database, spreadsheet, CAD or Inw

business graphics programs to race through

©1989 Intel Corporation. Intel is u registered trademark of Intel Corporation FaxBack is a trademark of Intel Corporation. 1BM is u registered trademark of International Business Machines
Corporation. Intel Bulletin Board service (503)645-6275 (modem parameters N-8 1); Compuserve Mailbox 70307, 461; MCI Mail: Mailbox "INTEL SUPPQKT" *Performance increase will vary
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© 1989 Hewlett-Packard Company PE12922

k of Aldus Corp.

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

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

The new HP LaserJet IIP (as

in Personal) fits right on your
*Suggested U.S. list prices: desk. And, with a price almost
T half of the multi-user LaserJet

Dealer prices vary.

Series II} into most budgets.

[ts 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



The new HP Laser.Jet IIP printer.

or landscape configura- ; And, of course, introduce people it your
tions. At four pages a minute. our new printer company to their very own
From one or two paper bins is compatible with the HP HP LaserJets.
(the second is optional). LaserJet Series Il and virtually )

all popular PC software. There is a better way.
The 512K standard memory So call 1-800-752-0900
is upgradable to 4.5 Mbytes b quLLs ’
for more complex graphics Ext. 277J for your nearest ﬂﬁ HEWLETT
and publishing programs. authorized HP dealer. Then PACKARD
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“I t's a jungle in there,” said the pro-
grammer looking at the code for the
user interface of an application. “Every year
it gets worse.”

Don't despair. Finally, there is a way out.
Vermont Views™ 2.0.

From Complexity to Simplicity

Vermont Views 2.0 replaces the complexi-
ties of interface coding with the simplicity of
the Vermont Views Designer. This powerful
interactive forms designer works in concert
with our comprehensive library of over 550
functions to make interface development
and management quicker and easier than
ever before.

Development Will Never Be
the Same Again

With the Vermont Views Designer you will
quickly create operational prototypes of an
application interface—and enjoy doing it!
Because design is fast and visual, you will
involve your clients actively from the begin-
ning, Last-minute change requests will be
accepted without battles or escalating costs.

No longer will you throw away months of

7 prototype code —
| the prototype will
become the imple-
R ) mentation. And,

integration and final
testingwill go faster, because all Designer objects
are tested for validity as they are created.

No More Maintenance Blues

Software maintenance typically accounts
for over 50 percent of total lifecycle pro-
gramming effort—and a higher percentage
of headaches. With the Vermont Views
Designer, you will always be able ta revise the
interface quickly and easily, seeing the
changes as you make them.

The Vermont Views
Difference

Screen generators for
most Clibraries require you
to modify generated source
code to create fully func-
tional forms—after which
you can no longer use the
screen generator. Not so with the Vermont
Views Designer. Designer forms and menus
can incorporate any of the special capabili-
ties of Vermont Views—such as nested
menus, scroll bars, tickertape fields, scroll-
able form regions. choice lists, and memo
fields—and still be revised interactively.
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Message from the Jungle

“At a recent field staff meeting, we were able to get
a consensus on what forms should look like by
using the Designer on a big screen TV. Changes
can be posted real-time, and a functioning proto-
type results from the exercise. The form designer

is GREAT.”
—Randy Jones, Beta Tester

Code-dweller emerges from the jungle

TR

Globally Applicable

Use Vermont Views with any database or
file manager with a C-language interface,
such as Oracle, Informix, dBase, Clipper,
dbVista, Brrieve, and C-tree. Maintain the
same interface with the same source code
under DOS, 0S/2, UNIX, XENIX, and VMS.
Create interfaces for any
roman-based language.
Truly a global solution for
your interface needs.

100% No-Risk
Guarantee

We believe in our pro-
duct. Try Vermont Views
for as long as you want.
No limits. If not fully satisfied, return for a full
refund.

oPTIONS  SrrTm

Free Test Drive
Call now for a free DOS working copy of
the Designer, lacking only the ability to
’ save forms. Get out of that jungle!
Call 800-848-1248 |
Fax 802-848-3502

AYE VA

N Vermont
williy Creative
Al Software
Pinnacle Meadows, Richford, VT 05476
Phone: 802-848-7731 Telex: 510-601-4160
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Staff-written highlights of developments in technology and the microcomputer industry,

compiled from Microbytes Daily and BY TEWEEK reports

Multimillion-Transistor Chip Can Repair Itself

ngineers from TRW and

Motorola, working together
under contract for the Department of
Defense, say that they’ve succeeded in
putting more transistors on a chip than
ever managed before. The new Central
Processing Unit-Arithmetic Extended
SuperChip holds about 4 million 0.5-
micron CMOS devices and is capable
of performing 200 million floating-
point operations per second, according
to Motorola. This amount of proces-
sors would put the single 1%2-ounce
chip on the same processing level as
supercomputers.

One problem with a chip of this
size and density is a tendency toward
high failure rates. But the developers
have equipped the SuperChip with a
way of “‘repairing” itself if any of its
parts fail.

The SuperChip is used with a
“satellite” chip, the TRW-Motorola
Universal Processor (UP), which
configures the SuperChip initially,
tests it, and monitors it during
operation. The SuperChip’s ability to
repair itself is due to its modular
nature. The SuperChip architecture
consists of ““macrocells” that are
essentially processor building blocks.
The chip holds 142 of these, of which
only 61 are required for the SuperChip
to be fully functional. The UP tests the
SuperChip initially and marks those
macrocells that do not work. It then
configures the SuperChip to use a
working combination of 61 macrocells
and marks the rest of the functioning
macrocells for later use if any part of
the chip should fail. If any macrocells
do fail, then the UP can reconfigure
the SuperChip to use one of these
spare macrocells.

Each of the macrocells represents a
standard processor function and
operates as an independent device.
The macrocells range in size from
10,000 to 100,000 logic devices. The
SuperChip uses the following macro-
cells: address generator, microcontrol
unit, multiplier/accumulator, UP, read
memory interface, write memory
interface, column disable block unit,
ALU, storage element, and one-port
RAM unit. One or more of each of
these is required to build a functioning
SuperChip.

The SuperChip is intended to be
used as the central processor for
advanced digital signal processing
systems, particularly in military
systems, where the self-repairing
design would be useful. However,
Motorola and TRW also envisage
future versions of the chip being used
in commercial applications, particu-
larly in complex imaging, medical
diagnosis, and CAD.

The longer-term implications are
also very interesting. Usually produc-
ing such complex chips at the limits of
current technology is an expensive
business because of the high failure
rates of chips using these methods.
The SuperChip architecture, however,
allows for manufacturing flaws in the
production of the SuperChip without
affecting its ability to function. This
results in a higher and more commer-
cially viable manufacturing success
rate. The technique could allow chip
makers to produce more powerful
processors much faster than they
otherwise might. Perhaps Intel’s
80786 CPU will be ready by the year
2000 after all.

—Owen Linderholm

Network Shell “Masks Differences’’

XM Technologies (Boston) has

come up with a novel approach to
the problems of distributed computing
over a network of heterogeneous (and
sometimes mutually hostile) systems.
The VXM Network Shell essentially
takes the concept of the Unix shell

commonly used in that environment
and extends it to control a network.
According to VXM president
Franco Vitaliano, the VXM shell
“essentially masks differences
between machines and operating
continued

Thinking Machines (Cambridge,

MA) is aiming for a speed record
of 1 trillion operations per second
with a future model of its parallel-
processing Connection Machine.
The current million-dollar machine
uses 32,000 processors to zip
through 8 billion floating-point
operations per second, according
to company figures. Thinking
Machines, working under a
Defense Advanced Research
Projects Agency contract, plans to
have the components of its new
system working in 1992; there's
no official word on when the Mega
machine itself will be ready. The
biggest river to cross, according to
chief scientist Danny Hillis, is
incorporating fault tolerance into
the massively parallel machine.

Only a memory: After eight months
of trying to garner investors and
support, U.S. Memories, the
proposed cooperative venture for
making DRAM chips in the U.S.,
called it quits. Formed last June,
the company had the backing of
heavyweights like IBM, Digital
Equipment, Hewlett-Packard, and
Intel, but other computer makers,
like Apple and Sun, refused to get
involved, saying that their supplies
of memory chips are adequate.
The initial investors figured that
they would need $1 billion to make
the proposal work. Some industry
watchers lamented the demise of
U.S. Memories, charging domestic
computer companies with too much
attention to short-term profits and
too little memory of last year’s
shortage of DRAM chips.

More than one-half of the state
departments of transportation are
using CAD systems and are now
requiring contractors to do the
same, according to Design Systems
Strategies (Scarborough, ME). The
state agencies are using more
Intergraph workstations than any
other type of system, DSS says in a
recentreport.
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Meanwhile, in Japan, the Japan
Personal Computer Software Asso-
ciation (Tokyo) will start next
month conducting certification
exams for CAD operators. The
organization hopes to increase the
number of CAD users in the
country, as well as boost their
knowledge of the subject. Govern-
ment agencies back the program.

IBM has developed a new hard-
ware/software combo that lets
hearing-impaired people send
voice messages from a PC to
someone using an ordinary push-
button telephone, who can then
reply using the telephone’s
keypad. The new $600 Phone-
Communicator, which works with
the IBM PC or PS/2 Models 25
and 30, consists of a multifunction
board with a modem and a speech
synthesizer and software for
writing and reading messages. The
hearing-impaired user types a
message on the computer key-
board, and the synthesizer speaks
it over the telephone; the hearing
user types a response using the
letters on the telephone keypad,
and the system translates tones and
sends them to the computer
screen. For information, contact
the IBM National Center for
Persons with Disabilities, PO.
Box 2150, Atlanta, GA 30055,
(800) 426-3388 (voice) or (800)
426-2133 (TDD).

Borland International has sold off
another of its Turbo packages.
This time it’s Turbo Prolog,
which now is in the hands of its
creator, the Prolog Development
Center, based in Denmark and
Atlanta. PDC will develop, mar-
ket, and support future versions of
the Prolog compiler, including a
new OS/2 version (slated to be out
last month) and one for The Santa
Cruz Operation’s Unix, scheduled
for later this year. PDC says it has
improved the current DOS edition
by adding more than 40 new
predicates and a better interactive
development environment. The
biggest difference is that PDC has
rewritten Turbo Prolog to be more
modular, making it easier to
bring out versions for other
operating systems.
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systems.” In each computer on a
network, a small (128K-byte) VXM
program written in ANSI C interprets
ASCII scripts written in the VXM
programming language. Vitaliano says
that only about 10 percent of the VXM
shell has to be customized for the
operating system that it’s running
under. Each machine on the network
“sees’’ the VXM shell as just another
running application.

The result, according to Vitaliano,
is that the VXM shell provides a way
to develop software on one machine
(e.g., a PC running DOS) and distrib-
ute the script across the network to run
on any other system (e.g., a Sun
workstation running Unix). Unlike
applications developed in a portable
language such as ANSI C, programs
developed using the VXM language
don’t need to be modified and
recompiled to run under a different
operating system because they’re
plain-vanilla ASCII.

Currently, the VXM system, which
Vitaliano calls a “SoftRobot,” runs
only on Novell and TCP/IP networks.
But he expects the company to
migrate the VXM system to OSI and
proprietary networks in the near
future. Whichever network it runs on,
programmers won’t need to learn any
technical details of the network to

develop distributed applications,
VXM claims; the VXM shell insulates
them from network and operating-
system particulars.

In a heterogeneous system, VXM
says, the VXM system can automati-
cally perform a complex series of
actions, translate commands between
unlike systems, start other tasks,
supervise systems, run software, use
communications and I/0 facilities,
read and write files, use file systems
and databases, leave messages, unify
different E-mail systems, operate
equipment, and interact with users.

The VXM Network Programming
language is similar to Lisp, although it
uses C syntax. However, it’s designed
and optimized for operation on ASCII
character strings. It consists of 85
primitives. VXM scripts can execute
VXM programs simultaneously at
several nodes across the network.
Vitaliano says that one of VXM’s
most powerful features is its macro-
generation capabilities. Previously
defined scripts can call other scripts.

VXM Network Shell costs $895
for DOS-based systems ($295 for each
additional node), $2495 for Unix
workstations, and $2995 and up for
VAX systems. The company expects
to have a shell for the Macintosh soon.

—Stan Miastkowski

Microprocessors Are Bringing Down
the High Cost of Supercomputing

upercomputing no longer means

liquid-nitrogen coolant and
millions of dollars. New systems that
use large arrays of microprocessors
are providing computing capability
comparable to that of some supercom-
puters at a significantly lower price.

The new iPSC/860 from Intel

Scientific Computers (Beaverton, OR)
is a parallel-processing system based
on Intel’s 1860 RISC-like CPU, a
high-speed chip with powerful
floating-point capabilities. This
machine, which starts at $265,000,
comes standard with eight i860
processors and can be configured with
as many as 128. Intel claims that the
top-of-the-line iPSC/860 can perform
up to 7.6 billion floating-point
operations per second, putting it in the
same neighborhood as a Cray Y-MP
supercomputer. The system supports
as many as 128 I/O controllers, each
of which is based on an Intel 80386
processor and can have as much as 2

gigabytes of memory. The iPSC runs a
version of Unix optimized for parallel
code execution and comes with
software for generating parallel-
processing applications.

As the cost of the i860 comes
down, so will the price of systems
using it. Intel’s new machine suggests
that a commercial Unix-based system
with two to four processors could be
built not too long from now and priced
at $30,000 or less.

MasPar Computer (Sunnyvale,
CA) uses a massively parallel archi-
tecture in its new family of “‘minisu-
percomputers.”” The MP-1 system can
be packed with thousands of proces-
sors—from 1024 to 16,384. This
approach is similar to that of Think-
ing Machines, whose million-dollar
Connection Machine strings together
32,000 processors. MasPar claims the
low-end MP-1101 ($117,000) can
crank out 1875 million instructions

continued



You dont have tobe arocket
scientist to program in BASIC.

Granted, with Microsoft’'s BASIC Profes-

sional Development System, rocket scientists
can work wonders every day of the week.

But if you want to work better in this strat-
osphere, Microsoft® QuickBASIC is all you need.

Instead of an LQ. test, you get a step-by-
step printed tutorial that guides you through a
complete working program. And our handy on-
line electronic manual lets you put your finger
on anything you want to know instantly, or copy
and paste samﬁlle code into your program window.

Meanwhile, our on-line training and Easy
Menus make you feel at home in your new envi-
ronment in minutes—not hours. Knd to simplify
things even more, our intuitive interface offers
context-sensitive help. Plus a debugger that
gets your program up and running in record time.

Naturally, this BASIC also turns out code
at record speed — 150,000 lines per minute.
Not surprisingly, PC Maga-
zine called it“ .. perhaps one
of the greatest software pro-
grams ever written” and gave
it their Editor’s Choice Award.

All of which only goes -
to prove one thing: you don’t
have to be a rocket scientist g
to conquer new frontiers. '

Just smart enough to get a hold of our
Microsoft QuickBASIC.

Microsoft

Making it all make senser

Microsoft Quick BASIC

Customers within the 50 United Statvs, vall (80L) 426.9400. Crstomers m Canada, calt (416) €73.7638& Nutside the US and Canada. call (205) 882-83661.© 1990 Microoft Carporation. All rights reserved. Microsoft and the Microsoft logo

are registered trademarks and Mikinz it All ake sense & a trademark of Microscft Corporation.
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Whether you are considering one
computer or 1000 you can feel secure in
buying from Gateway 2000. You are
assured of getting fully loaded machines
for the same price as the competition’s
stripped down models.

The standards in your new system will
be second to none. From painstaking
assembly by Gateway technicians to rigor-
ous quality controls, the system you
receive will be the best value
in the industry.

Here 1s what the experts
have to say:

9

“...when evaluating the
whole package, the Gateway
386 surpasses all others.”
Byte Magazine
Oct. 1988, Pg. 176
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U'VE GOT A FRIE

T o T — =
,MT
-

. \_‘

“...highly reliable and affordable.”
PC Magazine

“Low-price, high quality components,
solid performance, and the promise of
support after the sale make the Gateway
2000 386/33 an attractive option.”

PC Resource

You will discover that we stand
behind your decision to purchase a
Gateway 2000 system in every way.

30 Day Money Back Guarantee

1 Year Warranty

Lifetime Toll-Free Technical Support
= BBS Technical Support Service

Free Federal Express Shipment of

Replacement Parts

AND...

- | “You've got a friend in the business.”

Call Toll Free 800-523-2000

610 Gateway Drive »

North Sioux City, South Dakota 57049 -

Telephone 605-232-2000 « Fax 605-232-2023

If you can’t be helped through the
phone, BBS or Federal Express, then we
provide FREE ON-SITE SERVICE
to most locations.

From your initial purchase from a
knowledgeable sales representative to
lifetime, toll-free technical support
you've got a friend in the business.

Here’s just a small sampling of
what owners of Gateway 2000 systems
have to say:

“I like the machine. I am rather picky but
no one ever lost their cool. Courteous
and polite all the way. Would I do it again?
You ber.”

Ralph Kissel, Senior Electronics Engineer

“We've stundardized on Gateway 2000
svstems in our department. Your prompt
service and technical support has kept
our sales operation running better than
ever. Based on the quality and perform-
ance of your sysrems, 1 would suonqlv
recommend them to other corporations.”
Elizabeth Coyman, McGraw-Hill
Director of Inside Sales

Circle 109 on Reader Service Card



5 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 with 512K

14”7 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports

12 MHZ 286 VGA GATE WAY . 386$X

1 2 Megs RAM

1.2 Meg 5% Drive

1.44 Meg 3.5” Drive

65 Meg 28ms RLL Drive

16 Bit VGA with 512K

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

101 Key Keyboard

20 MHZ - 386 VGA

4 Megs RAM

1.2 Meg 5%” Drive

1.44 Meg 3.5” Drive

65 Meg 28ms RLL Drive

16 Bit VGA with 512K

14" 1024 x 768 Color Monitor
1 Parallel & 2 Serial Ports

101 Key Keyboard

MS DOS 3.3 or 4.01
$2695.00

64K Cache Add 3500

' 4 Megs RAM

1.2 Meg 5'%" Drive
144 Meg 3.5” Drive
160 Meg ESDI Drive

32K Cache Controller

16 Bit VGA with 512K

= 101 Key Keyboard MS DOS 3.3 or 4.01
MS DOS 3.3 or 4.01 $2195.00
$1995.00

25 MHZ - 386 VGA J3 MHZ - 386 VGA 25 MHZ - 486 VGA
' 4 Megs RAM 1 64K Cache RAM

' 1.2 Meg 5% Drive 4 Megs RAM
1.44 Meg 3.5” Drive 1.2 Meg 5%” Drive
160 Meg ESDI Drive 1.44 Meg 3.5” Drive
32K Cache Controller 160 Meg ESDI Drive
16 Bit VGA with 512K 32K Cache Controller
14”1024 x 768 Color Monitor 16 Bit VGA with 512K

1 Parallel & 2 Serial Ports

101 Key Keyboard

1 MS DOS 3.3 or 4.01
$3395 00

64K Cache Add 8500

Due io the volonlty of the DRAM warket aXf prices are subject to change.

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

101 Key Keyboard

MS DOS 3.3 ar 4.01

$4395.00

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

101 Key Keyboard

MS DOS 3.3 or 4.01

Call For Price

Tus device has nai been approved by the Federal Communications Commission. Ths
«evice is noi. and wnay not be uffered for sale or lease, or sold or leased uniil the appraval
f the FCC has been obiained.
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Japanese schools have plenty of

computers but few teachers who
feel proficient with them, accord-
ing to a survey by Japan’s Ministry
of Education. The average senior
high school had 25 computers, but
only about 13 percent of the
teachers thought that they could
install and operate them. (The
figures were quite a bit lower in
the lower grades.) Most of the
systems in Japanese schools are
16-bit machines, the survey found.
More than half of the computers
are set up in the faculty room, in-
dicating that the teachers are trying
to learn how to use them.

High Tech Shows (Dallas) plans

to go on the air this month with a
TV program about new electronic
products and new technologies.
The Electronic Products Network
will be a series of 30-minute shows
featuring what'’s new in the
consumer electronics market,
including computers, software,
and telecommunications gear. The
producers hope to line up major
manufacturers like Toshiba,
Panasonic, NEC, Sharp, Fujitsu,
and Lotus. High Tech hopes to
have the show air in major TV
markets, including Dallas, Hous-
ton, and Boston. Electronic Data
Systems is backing the series.

Apple Computer and Quickview
Systems have settled a lawsuit over
HyperCard. The lawsuit claimed
that HyperCard infringes on
patents that Quickview received
for its Zoomracks software. (In
Zoomracks, you collect informa-
tion on racks of “cards”; in
HyperCard, you put information
on stacks of cards.) The settlement
includes a patent cross-licensing
agreement that means that Hyper-
Card users can't be charged with
infringing on Quickview patents.
“As long as you're using or devel-
oping for HyperCard on Apple
equipment, you're covered,” said
Apple spokesperson Stacey
Byrnes. Quickview founder Paul
Heckel said the settlement also
covers people using HyperCard
clones on Apple computers. But
HyperCard-like software running
on non-Apple equipment will still
be subject to licensing, he said.
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per second and 94 million floating-
point operations per second and that
the high-end MP-1216 ($810,000) can
operate at 32,000 MIPS and 1500
MFLOPS. Although these prices are
astronomical by microcomputing
standards, the performance rating
works out to about $30 per MIPS.
The core of the MP-1 is the
Processor Element Array; each
processor element is a register-based
load/store RISC processor designed by
MasPar and operating at 1.8 MIPS.
MasPar has crammed 32 processors
onto a single chip, along with 40 32-
bit registers for each processor. The
system operates in a single-instruction
multiple-data fashion, meaning that
each processor in the array performs
the same operation simultaneously but
on a different item of data. The MP-1
uses Digital Equipment’s Ultrix
variant of Unix and employs the
VA Xstation 3520 for communicating
with users and with other systems over
Ethernet. The 1/O subsystem can
operate at 230 megabytes per second
over a 64-bit channel, MasPar says.

Software is a significant challenge
for these new computers. Very few
massively parallel systems are
available, and most computationally
intensive code will have to be rewrit-
ten to take advantage of their power.
MasPar officials believe that the MP-
I's graphical, object-oriented pro-
gramming environment, which is
based on ParcPlace Systems’ Ob-
jectworks for Smalltalk-80, will make
it easier to develop code for parallel
systems. Tom Blank, MasPar’s vice
president of architecture and applica-
tions, said that for most applications,
the majority of code can be ported
directly with minimal changes and that
only the computational core of the
program will have to be rewritten in
parallel form.

The new Intel and MasPar systems
are high-ticket items by personal
computer standards, but they are
commercial proof of the viability of
multiprocessing microprocessor-based
supercomputers.

—Nick Baran, Owen Linderholm,
and Rich Malloy

Printer Generates Tactile Graphics for the Blind

w hile software that translates text
into Braille and printers that
punch out Braille characters have been
available for years, the National
Federation for the Blind says that
visually impaired people have been
left behind when it comes to com-
puter-generated graphics.

Working with the NFB, Howtek
(Hudson, NH) has modified its Pixel-
Master Color Ink Jet printer to print
text in Braille in raised graphics that
visually impaired users can easily
interpret. The PixelMaster creates
images by spraying plastic-based ink
onto paper. The red, green, and blue
inks dry instantly into raised dots. And
according to Howtek vice president Ed
Marino, it’s the raised nature of the
dots that makes tactile communica-
tions possible.

The company has made a few
changes to the PixelMaster’s firmware
in order to add an extra layer of ink to
the finished print. These alterations
brought the ink-jet printer’s raised
output up to international Braille
specifications.

The PixelMaster comes with soft-
ware (for either DOS or Macintosh
computers) that translates ASCII into
Braille. Software also outputs on-

screen graphical images to the printer,
creating a tactile version of the image, .
which can be annotated with remarks
or explanations in Braille.

Tim Cramner, director of technol-
ogy for the NFB, says the Howtek
printer produces “tactile graphics.” It’s
currently the only available product
that can handle maps, charts, and other
images for blind people. The NFB
used the PixelMaster to create floor
plans of its exhibit center at last July’s
national convention in Denver.

At Oregon State University,
physics professor John Gardner is
using the PixelMaster to generate
charts and graphs produced by his
graduate students. Previously unable
to see his students’ printed output,
Gardner says the tactile graphics
literally add a new dimension to his
ability to interact with them.

With a price of $6995 (including
software), the PixelMaster obviously
isn’t designed for individuals.
Howtek’s Marino says that besides
educational institutions, many major
corporations have purchased the
PixelMaster. New England Telephone
uses it to keep its visually impaired
employees more informed, allowing

continued



New FoxPro

Shifting the Balance Of Power in Database Management

There’s anew leader in the relational database manage-

ment world. Its name is FoxPro.

FoxPro is the tirst and enly microcomputer database
management svstem that combines astonishing per-
tormance with a sleck interface of amazing power and

heauty.

® FoxPro offers all the elegance and accessibility of a
graphic-style interface, vet operates at the stunning

speeds possible only with character intertaces.

® FoxPro is so easy to learn and use. even heginners /
can become productive immediately: vet it’s powertui A
and sophisticated enough to satisty the needs of the most demanding
developers and power-users.

® FoxPro gives you choices instead of limits: use a mouse or a
keyboard: type commands or use the object-oriented interfiace: run in
one window, or hundreds.

8 FoxPro is so efficient. it runs in a 312K PC-XT. vet it's able to take
advantage of the specd. expanded memory and extended video
modes of the most advanced machines available. You don’t even need
a graphics card or special windowing software.

FoxPro

Nothing is Faster
Fox Softwure products are famous for their
unmatched execution speed. FoxPro extends that
tradition
FoxPro is up to eight times taster than dBASE 1V
more than [5 times taster than dBASE 1T PLUS!
And that blazing speed trunslates into unprecedented
: power. Now vou can efficiently process gigantic
databases with hundreds of thousands—cven
millions —of records.

Protecting Your Investment
With FoxPro. your existing FoxBASE+ or dBASE HI PLUS pro-
grams will run perfectly —first time. every time. no excuses. And
FoxPro is language-compatible with dBASE V. But FoaPro doesn't
stop there. It has over 140 language enhancements 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 ditferent platforms.

The Tradition Continues

Fox Software is committed
excellence —our products prove it.

1o

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

We 've taken everything we know about
software engineering. databases and
interface design. and focused it into
one remarkable product —FoxPro.

FREE Demo Disk

Shift the balance of power in vour tavor
by trying FoxPro for yourselt.

Call (£19) 874-0162 now 1o get vour
free demo disk. Or ask for the FoxPro
: dealer nearest you. See for vourself:

Nothing Runs Like The Fox.

FoxBASE + Users:
Call About Our Liberal
Upgrade Offer!

System Requirements: FoxPro operates in
SI2K RAMA(O40K recommended ) with A1S PC-
DOS 2.9 or grearer and an SOSG/SO88. 80286
or 8O3E6 microprocessor. For optimum per-
SJormance, FoxProrakes complete advantage of
any available EMS (expanded meniory) or a
math ceprocessor.

Tradenrk/Owner: FoxPro. FoxBASE + /Fox
Software: dBASE 1T PLUS. dBASE 1V
Ashiion-Tate.

Nothing Runs Like The Fox.

Fox Sottware. Inc.  (419) 874-0162
134 W. South Boundary  FAN: (419) 874-867%
Perrysburg. Ohio 43551
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“I suppose, Dorfman, in its broadest sense,
you could call this networking”

How'e you going to do it?

[nformation that goes flying around your company, but is
out of reach when you need it, can’t help you compete. An IBM
Personal System/2° that lets you network effortlessly can.

The IBM PS/2: Unbeatable networking tool.
A high-performance PS/2° can act as a network server or a gate
way to a host, in either a DOS or OS/2® environment. With a
PS/2, you can connect the personal computers you already have
to an IBM Token-Ring or PC Network, and share information
and resources with incredible power and speed. The PS/2’s
Micro Channel™ architecture was designed to make the most of
0S/2% full-function multitasking. It enables your PS/2 to act as
a server while also running your workstation or PC applications.



That’s when the cost benefits of your PS/2 really add up. And
Micro Channel’s advanced interrupt handling capablllty lets
you run multiple programs with incredible reliability. So the
PS/2 is ideal to meet the demands of the busiest network,
even during peak-load conditions. The bottom line is this: net-

working with an IBM PS/2 can help your productivity soar.

The solution is IBM. If you want advanced tech-
nology you can start with and stay with, the PS/2 with
Micro Channel and OS/2 on a network are for you.
See your IBM Authorized Dealer or IBM mar-
keting representative for all the details. For a

dealer near you, call 1 800 IBM-2468, ext. 182.

LT *;h
g

1BM. Personal System/2, PS/2 and OS/2 are registered trademarks and Micro Channel is a ot i B C © 1990 1BM Corp.




MICROBYTES

“Rumors of the death of the

minicomputer are greatly exag-
gerated, to paraphrase Mark
Twain,” said Hewlett-Packard
CEO John Young as the company
rolled out 24 new minicomputers
and network servers. Some of the
new systems will implement HP’s
new 0.8-micron RISC processor.

In Tokyo, Toshiba has improved
the usability of gates in one of its
lines of CMOS gate arrays by 20
percent, as well as increasing the
packing density of the chips. The
new l-micron TCI50G series can
have as many as 100,000 usable
gates, Toshiba says, which means
that designers should be able to
build larger and more powerful
systems on a chip.

A new device from Laser Commu-
nications, Inc. (Lancaster, PA),
uses infrared laser beams to
connect Token Rings in separate
buildings into a single LAN. The
rooftop transceiver units can
transmit data as far as a kilometer
(% mile) across unobstructed space
at 4 megabits per second, LCI
says. The system is compatible
with IEEE 802.5 and IBM Token
Ring specifications. Although the
Lace Token Ring System elimi-
nates wiring hassles, the units have
to be carefully aligned and
calibrated and could be useless on
a foggy day. Like the company’s
earlier similar system for Ethernet
LANSs, the Token Ring setup is ex-
pensive: It starts at $26,649.

If the stock market gets bearish,
computer software and service
stocks will suffer, says Drexel
Burnham Lambert (New York) in
a new report. “These stocks as a
group tend to be one of the first
groups impacted when investor
sentiment turns negative, and to
lag the market on the upside when
sentiment turns positive,” accord-
ing to one analyst who worked on
the report. The fortunes of compa-
nies selling packaged personal
computer software, however, will
be affected more by sales of
computer systems than by market
whims, the analyst notes. One
company getting a “*buy” recom-
mendation: Ashton-Tate.
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them to interpret the graphic as well as
the textual information contained in
memos. According to an NET
spokesperson, before tactile graphics,
it was “virtually impossible for a
visually impaired person to interpret a

simple flowchart.”

Marino says that Howtek plans to
make the Braille and tactile graphics
capabilities standard in future versions
of the PixelMaster.

—Stan Miastkowski

Gigabit Data Density Promises Big Gains in
Capacity of Magnetic Disks

U sing prototype components and
new recording-head technology,
IBM scientists have squeezed 1
gigabit of data into 1 square inch of
disk surface, claiming a world record
for magnetic storage density. (On a
typical hard disk today, data is stored
at approximately 35 to 45 megabits
per square inch.) Scientists at IBM’s
Almaden Research Center (San Jose,
CA) say that their success at storing 1
billion bits in a small area of disk
surface promises computer users a
decade of steady gains in the capacity
of magnetic storage devices. “Mag-
netic storage will be able to evolve in
such a way to allow significantly more
information to be stored on a magnetic
disk,” said IBM spokesperson Michael
Ross. Computer users can expect to
see disk capacity increase by as much
as 30 times, he said.

The 5%-inch aluminum disk used
in the experimental system is coated
with a magnetic cobalt alloy designed
for higher bit density and lower mag-
netic noise than current disks. Bits
were stored at a linear density of
158,000 bits per inch, IBM said.
During the successful test, data was
written and read at a rate of 3%
million bytes per second, according to
the IBM scientists.

IBM researchers had to develop a
new recording head to reliably read
the ultra-small bit cells on the disk.
What they came up with was a head
that uses an inductive write element
and a magneto-resistive read element.
The experimental thin-film recording
head flies just 0.000002 of an inch
over the disk; current heads hover at
about 0000006 to 0.000015 of an
inch above the platter, an IBM
spokesperson said. This new head can
detect bits too small for all-inductive
recording heads to find.

Although the components used to
achieve this level of storage density
are experimental, IBM said that none
of them, including the recording head,
involves developing new manufactur-
ing techniques.

It will be later in the 1990s before
commercial products incorporate this
gigabit technology. *Significant work
is required to ensure that the compo-
nents used in this demonstration could
be reproducibly manufactured in
volume and that storage devices with
adequate reliability can be made at
such low flying heights,” said Barry
Schechtman, manager of storage
systems and technology at the Al-
maden Research Center.

—D. Barker

Group Seeking Common Fax Connection

t about the time you’re reading

this, members of the Telecom-
munication Industry Association
(TIA), which is based in Washington,
DC, will be voting on a proposal that
could help standardize computer-
based fax communications.

The TR-29.2 standard is being
proposed by a technical subcommittee
composed of leading hardware,
software, and chip companies. The
group’s aim is to do away with the
patchwork quilt approach of proprie-
tary and often-conflicting hardware
and software standards that plague the

computer fax marketplace.

Currently, it’s impossible to send a
fax through a fax modem using
standard communications software
such as Procomm or Crosstalk. But
TR-29.2 hopes to change that with
extensions to the Hayes AT command
set that has become the industry
standard for PC data communications.

The proposal initially defines
several classes of service. The basic
extension of the AT command set will
allow for the easy development of
general-purpose software designed for

continued



Since 1982, MicroWay has been providing
state-of-the-art numerics for the IBM-PC/AT,
and compatibles. We are now pleased to intro-
duce a new 20 MHz 80287 — the 287Turbo-
20™. |t runs twice as fast as our 10 MHz
287Turbo and is 80387 compatible. Because it
employs a low power CMOS part, it can be
used in portables and laptops. The 287 Turbo-
20 is based on a MicroWay-qualified Intel
80C287A that has been rewired, decoupled
and reclocked to run asynchronously in an
ordinary 80287 socket. Itis ideal for today’s 16-
and 20 MHz machines. The 287Turbo-20 will
dramatically improve the performance of an old
AT, especially in applications where elementary
and transcendental functions are heavily used.

We are also pleased to introduce new
releases of two MicroWay classics — Matrix-
Pak and 87FFT. These products, along with

87BASIC™ — Our 16-bit MS source com-
patible compiler is specifically designed to take
advantage of the 8087 and introduces numeric
register variables to produce the fastest 8087
codeonthemarket.................... $99

387BASIC™ — is an upgraded version of
87Basic which generates code that takes
specific advantage of the 80387 and 80387SX.
For “floating-point and other complicated math-
ematical calculations, you'll appreciate the ex-
traordinary speed with which 387BASIC handles
these processes”. PC Magazine 10/31/89 . . . $250

MATRIXPAK™ — Library of 30 routines writ-
ten in assembly language which manipulates
dense matrices and utilizes the 8087/80287 math
chip for optimum speed. The matrix size is limited
only by the amount of contiguous RAM space in
the computer. There can be any number of rows
in a matrix, each containing up to 64K per row.
Callable from most 16 bit compilers. . .. ... .. $99

87SFL™ — A library of 140 mathematical func-
tions including elementary, trigonometric, hyper-
bolic, error, Bessel, Airy, Kelvin, probability,
Weierstrass, Gamma, Psi, and Beta functions,
plus exponential, elliptic, Fresnel and Dawson
Integrals and the polynomials of Legendre
through Chebyshev, plus 17 random number gen-
erators. Callable from most 16 bit compilers:$149

87FFT™ — Written in assembly language,

87FFT performs single and two dimensional
Forward and Inverse FFTs on real and complex
arrays. Allews single and double precision data
types Also perfc rms convolutions, auto correla-
tions, hamming, complex vector multiplication,
and complex to radial conversions. . ... .. $149

OBJ—>ASM™ — Multipass object module
translator and disassembler that disassembles
OB files (not COM or EXE files). Adds labels
and cross references to the output which may
be directed to the screen, printer or disk file. The
generated listing is complete with data and code
segments, and ASSUME statements . . . .. $149

USA FAX 508-746-4678

Run Your 80287 at 20 MHz!

mode code with a numerics efficiency that ap-
proaches 100%, without resorting to global op-
timization or assembly language. These
products are important because most
programmers are still using real mode tools
in their 386 systems, despite the ad-
vantages of the 386’s 32 bit architecture.
The tools solve problems with the Intel real
mode segmented architecture which hinders
the performance of numerics coprocessors.
They employ algorithms that cannot be easily
implemented by general purpose compilers.
For example, if you compare programs that
multiply matrices, you will discover that the
huge model code produced by an excellent
product, such as Microsoft FORTRAN, runs 2
to 4 times slower than the MatrixPak matrix
multiply. MatrixPak employs a unique storage
algorithm in conjunction with runtime binding to
produce its results. The same technique is

386 Compiler.
NDP FORTRAN-386™, NDP C-386™
NDP PASCAL-386™ — MicroWay's com-
pilers generate globally optimized, mainframe
quality code that runs on the 386 or 486 in
protected mode under UNIX, XENIX or Phar Lap
extended DOS. The compilers address 4
gigabytes of memory while supporting the
80287, 80387 and Weitek coprocessors. They
all come with a library of over 70 device-inde-
pendentgraphics, keyboard and sound routines.
Applications can mix code from all three com-
pilers and assembly language. The DOS ver-
sions allow the user to write his own numeric
error handlers and interface 386 real mode
programs from protected mode. The VM ver-
sions use Phar Lap's Virtual Memory Manager
to run programs which exceed the size of your
system memory. NDP Fortran-386 is a full
FORTRAN 77 that is 99% VMS compatible, with
FORTRAN 66, BSD 4.2, and DOD extensions.
NDP C-386 is a full K&R C with both MS and
ANS! extensions. It is 100% compatible with
UNIX C and is substantially faster than the C
which comes with UNIX. NDP Pascal-386 is a
full ANSI/IEEE Pascal, with extensions from C
and BSD 4.2 Pascal.

DOS versions (require Phar Lap Tools) . . . . $595
VM version (requires VMM) . ... ... .. $695
UNIX/XENIXversions ............. $795
Phar Lap Development Tools . ...... $495

Phar Lap Memory Manager (VMM) . . . $295

NEW! AT Accelerator

NUMBER SMASHER-386™ — A full-
sized card that replaces the 80286 micropro-
cessor on your IBM AT or compatible mother-
board with an 80386 that runs at 25 or 33 MHz.
It runs numerically intensive applications up to
a factor of 60 times faster, while maintaining full
hardware and software compatibility, and runs
all 386 applications. Includes sockets to option-
ally add up to 8 megabytes of 32-bit memory, an
Intel 80387 or Weitek numeric coprocessor, and
64K or 256K of high speed cache memory. Can
be enhanced in increments. ...... from $1195

employed by 87FFT, which also employs an “in
core” solver that makes it possible to perform
FFTs on arrays stored on disk.

387Basic is another MicroWay classic. PC
Magazine's November, 1989 review of the cur-
rent BASICs says,

*387BASIC is the product to use if you have a
program which is numeric intensive...the
programs ran faster than any of the other
BASICs and generated more accurate results.”

Naturally, we still sell our NDP Fortran, C,
and Pascal 386 compilers and the coproces-
sors you need to make them perform. PC users
have been relying on MicroWay for 8 years to
solve their numerics problems. If you have a
question about which coprocessor is best
suited to your application, call or write for our
brochure, “The State of PC Numerics in 1990"
by Stephen S. Fried.

NEW! 287Turbo-20™

287Turbo-20™ — This coprocessor board
runs a specially qualified Inte! CMOS 80287 at
20 MHz regardless of your 286's speed. . . .$ 450

Intel Math Coprocessors

8087 ....... $84 8087-2 ....... $120
80287-8 . .. .$195 80287-10 .. ... $220
80387-16 .. .$330 80387-16SX .. $310
80387-20 .. $375 80387-25 .. ... $460
80C287A .. .$280 80387-33 ..... $550

386 Tools

387/NDP FFT™— The fastestrunning FFTs
on a PC! 40 hand-coded routines that handle 1
and 2 dimensional data arrays. Includes an in
core solver that spills to disk for arrays too large
to fitin memory. Also includes support for Weitek
3167.NDPor80x87 version ............ $250

NDP WINDOWS™ — 80 functions which
create, store, and recall menus and windows.
Works with NDP C and drives all popular
graphics adapters. Library: $125, C Source:$250

NDP HOOPS™ — An NDP port of Ithaca
Software's HOOPS, this 3D object-oriented
graphics library, callable from NDP C, makes it
possible to develop full-featured 386 CAD pack-
agesandfrontends .................. $575

NDP C++™ — A MicroWay port of the UNIX
C++ preprocessor version 1.2. It runs in
protected mode on DOS, UNIX or XENIX, and
is ideal for writing numerics and graphics ap-
plications. The product comes with an example
of how to supportcomplex numbersin C++ .. $295

NDP NAG™ — The NAG Workstation
Library is a subset of the NAG mainframe
libraries. It contains 268 commonly used
routines to solve differential equations and
eigenvalue problems, perform matrix opera-
tions, fit curves, do statistics and regression
analysis, generate random numbers and com-
pute special functions andiintegrals ... ... $795

World Leader in PC Numerics

Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341
32 High St., Kingston-Upon-Thames, UK., 01-541-5466

Italy 02-74.90.749 Holland 40 836455 Germany 069-75-2023




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.



Choice.

i |

2C87A00BC-20
® © IIT 1988

'nll-n-lq-u-l”-:nq
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 IIT-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 imagine
the rest. Or you can call 1800 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?

CCCCCCCCCCCCCC
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[T 1T 2C87 and IIT-3C87 are trademarks of Integrated lnfomuﬂanTechnolog‘{ Inc. Intelisa mgsweo trademark, and 386
is a trademark of Intel Corporation. ©1989 Ir.tegr 1 Technology, Inc. All rights reserved.
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Developers of embedded control
applications using the MIPS Com-
puter line of RISC processors
(R3000 CPU and R3001 embedded
processors) can now do their work
on a Mac II, thanks to a new add-
in NuBus board and software from
Integrated Device Technology
(Santa Clara, CA). The MacStation
Development System ($6900)
allows engineers to prototype
applications on the Mac under
Unix. The software supports
MultiFinder, so you can test
applications in the background.

This spring, Hitachi, Fujitsu, and
Mitsubishi Electric plan to start
sampling the 32-bit TRON chip,
animportant componentof Japan's
TRON computer architecture/grand
scheme. The new Gmicro/3000,
developed primarily by Fujitsu,
will have an internal memory
management unit, a 2K-byte in-
struction cache, and a 2K-byte data
cache. The 25-MHz chip will
include about 900,000 transistors.

The National Institute of Standards
and Technology is compiling a
bibliography related to computer
security and wants to see glossa-
ries of relevant terms. If you have
such a book of definitions, or just
the name of such a book, contact
Samuel McCrea, NIST, A216
Technology Building, Gaithers-
burg, MD 20899, (301) 975-5237.

It’s hard to imagine Merle Haggard
singing about a trucker and his
wireless network, but thousands
of those 18-wheelers will be com-
municating with central computers
from between the white lines
within the next few years, a new
study says. Waters Information
Services (Binghamton, NY)
projects that by 1995, more than
100,000 vehicles operated by big
trucking firms will be transmitting
data back to company facilities
using mobile computing equip-
ment, including cellular and wide-
area radio networks. The report
(“Fleet Management for the 90s:
Opportunities for Mobile Comput-
ing in the Trucking Industry™)
doesn't predict whether truckers
will still have handles like Fuzzy
Bear and Road Stud.
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both data and fax communication.

Class 1 service defines a very
minimal (primarily serial) hardware
interface between the computer and
the modem; the CPU would handle all
image processing, data conversion,
and fax protocol operations. It's
designed to provide the special
modem transmission methods used for
fax (CCITT V.21, V.27, and V.29),
along with some basic operations used
for fax-to-fax communications. Class
2 fax modems will add built-in control
over the actual fax protocols, includ-
ing options such as extended buffering
and document-handling features.

If TR-29.2 is adopted, products
integrating Class 1 and Class 2 should
become available in the near future.
But for the longer term, TR-29.2 also
defines a sophisticated Class 3 level
that should eventually result in
modems that internally handle the
actual processing and conversion of

fax images. All would be controlled
by new variations of those familiar AT
commands.

Although a TIA member says that
it’s nearly a foregone conclusion that
the standard will be voted in, the
longer-term question is whether or
not the standard will become truly
accepted. One factor that could help
the standard become real is that the
committee members represent a wide
range of interests. They include
makers of fax boards, stand-alone fax
machines (those companies want a
standard computer interface), ICs,
and communications software.
Standard-setter Hayes is on the
committee, as are AT&T, Intel,
Rockwell, and Xerox.

Meanwhile, prices for fax boards
continue to fall. Intel recently reduced
the price of its Connection CoProces-
sor from $995 to $695.

—Stan Miastkowski

Breakthrough Lithium Battery Lighter, Safer

espite big improvements in

power management techniques,
neither users nor manufacturers of
portable computers are happy with
current battery options. Recent
developments, however, indicate that
better batteries could be on the road
sooner than expected.

Rechargeable lithium batteries
would be ideal for portables, accord-
ing to George Morrow and other
computer designers. But such batteries
aren’t practical today because of their

potential to explode; the only commer-

cial lithium cells now are nonre-
chargeable ‘‘coin’ batteries used in
cameras, watches, and calculators.
But recently scientists at the
University of California’s Lawrence
Berkeley Laboratory (Berkeley, CA)
announced that they have developed a
new type of lithium battery that is
based entirely on solid materials.
Unlike lithium batteries with an
aqueous or liquid electrolyte, the new
batteries cannot leak or explode when
exposed to heat, the researchers say.

They should also deliver higher
power, additional recharge cycles, and
a longer shelf life—all at lower cost—
than any commercial batteries now
available or known to be under
development, the scientists claim. The
battery’s cathode is made of a new
material (consisting of disulfide
polymers) that’s much lighter than the
metal cathodes in contemporary
batteries. The new cathode also
suggests the possibility of very slim
batteries, in which the terminals and
electrolyte would be thin films laid on
top of each other.

The Berkeley scientists say that the
batteries can be recharged 100 times
with virtually no loss of energy and
that they have demonstrated as many
as 350 “deep cycles” in tests. The raw
materials are expected to cost less than
those of current batteries, which
would make replacement practical.
Disposal problems would also be
minimized because the batteries
contain no toxic materials.

—Andrew Reinhardt

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) 924-9281 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 (o software quality is
exhaustive testing 1es also an engineer’
worst nightmare. But it doesn’t have to be
Because now vou can automate your sofl
wire testing, -

Introducing the Atron Evaduater The first and
only non-intrusive antonuated PC hased software
testing tool

The Atron Evaluator antomatically runs vour soft
ware regression testing programs. Al ot them. Al
day. All night. Giving vou thoroughly tested. highet
quality software

The Ateon Evaluators hardware based And sine
it's non-intrusive, software behavior is tested with
out the risk of alteration. Once vour tests have run
vou can refer to automatically generated test reports
to double-check test results

The Atron Evaluator saves time And time mihes
vou money. Development eveles are shortened, so
vour soltware gets to market sooner. And while vour
test programs are running, vou can be more produc
tive, Start a new project. Or go home

For more information about the Atron fivaluator
callus at 1-800-283-593 3. And put an cud to vour
worst nightmares. Automatically.

In Europe. contact:

Fiverex Liriled, Eutespnse House

Flassey fechnology Park, Limeick herand

Phone 353 61 338177

Saratoga Othice Ceriter QA Tenmng Linnted Cecdy Hill Cas e

124950 Saratoga Avenu Cuencester, Gloucesterstme GE7 201 Englar
araloga, Gallormia 95070 Phone (0285) 655848

A Division of CADRE Techinologies




LETTERS

Wages of “The Wages of Sin”
Pete Wilson is a hardware jockey (“The
Wages of Sin,” IBM Special Edition, Fall
1989), but the rest of us have work to do.
What good is a fast machine with no soft-
ware? Where are the spreadsheets for the
Intel i860 or the 19607
Users have learned that software costs
much more than hardware. Wilson has
missed the point.
Eugene L. Amazon
Geneva, Switzerland

Pete Wilson’s arguments are a rehash of
the old RISC insistence that simplicity
and elegance of the processor be the ab-
solute criterion. The fallacy of this is that
simplicity of the processor creates com-
plexity elsewhere.
Andrew D. Todd
Springfield, OR

Neural Nets and Banking
BYTE quotes Teuvo Kohonen of the Hel-
sinki University of Technology as say-
ing, *“You wouldn’t want to use a neural
net to keep your bank account; they’re
not accurate enough for that.” (Micro-
bytes, November 1989). How odd. For
the past 40 years, I’ve used a neural net-
work once a month to balance my check-
book, and I have never written a check
that bounced. I keep this neural network
in my head; most people call it a brain.
Wallace B. Riley
San Francisco, CA

Norton Not the First

Stan Miastkowski’s article, “Looking
Beyond the DOS Prompt” (/IBM Special
Edition, Fall 1989), states that the Nor-
ton Commander was the first DOS shell
to work with more than one directory at a
time. In fact, we pioneered the use of
concurrent directory displays in our File-
Bank Electronic File Cabinets program a
year before the Norton Commander was
released. “Pathless” file navigation also

appeared first in FileBank.
David Highland
Support Station Software
Aspen, CO

In Defense of RISC
I"d like to respond to Dave Nelson’s Stop
Bit, “RISCs: Unsafe at Any Speed” (No-
vember 1989).

RISC architecture is intended to in-
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THE WAGES OF SIN

What price has the 18M PC world paid
Jfor its compatibility?
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crease overall, rather than average, in-
struction speed. New efforts at bench-
marking by program class show that
RISC architecture is very fast in com-
mon classes of business and engineering
problems.

RISC chips were the first micropro-
cessors to include floating-point instruc-
tions. Today’s generation of RISC:s is at
least half an order of magnitude faster at
looped transcendentals than complex-in-
struction-set computer (CISC) chips with
COProcessors.

Every special-purpose instruction set
costs silicon. Evidence indicates that
such instructions are tempting to pro-
grammers who often use them where
they shouldn’t, and that special-purpose
instructions are often more effectively
implemented in concurrently running
coprocessors than in main processors.

Harvard bus architecture and memory
caches can both ease the so-called von

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

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

Neumann bottleneck, whether the pro-
cessor is RISC or CISC. The bottleneck
is a function of the interface between the
processor and memory. An argument in
favor of RISC is that reducing the silicon
devoted to a processor’s instruction set
can increase the silicon available for im-
proving the data path between processor
and memory.

Instruction pipelining originated on
CISC processors. High-end RISC pro-
cessors rely less on pipelines than high-
end CISC processors do. Certain RISC
processors implement a true single-cycle
instruction set without pipelines. Where
pipelines are found in RISC processors,
they are less complex and more easily
tested than pipelines in CISC processors.

The advantage of strongly typed regis-
ter sets is subjective. I produce more
errors trying to remember how data is
supposed to behave in a particular regis-
ter than trying to remember what type of
instruction to use on the data type that is
supposed to be in a particular general-
purpose register.

Every processor architecture, and
every attempt at improving an architec-
ture, is an experiment in applied algebra.
The engineers who design or modify the
architecture must apply a variety of alge-
braic reductions on all aspects of the ar-
chitecture to fit it in a physical imple-
mentation. Many of the reductions are
implicit and are not well understood. In-
struction set reduction is well under-
stood. As such, it adds a degree of pre-
dictability to the resulting processor.
RISC processors are safer, per unit pro-
grammer time invested, than CISC pro-
CESsOors.

Joel Rees
South Salt Lake City, UT

Kudos for Stop Bit
Congratulations on your new Stop Bit
column. In a world of computer maga-
zines that are little more than rubber
stamps for their advertisers’ products,
BYTE continues to stand apart through
its inclusion of such features.
R. M. Harrap
Ottawa, Ontario, Canada

Forgotten Pioneer

The IBM Card Programmed Calculator

has roots deeper in engineering than
continued
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were described in Hugh Kenner’s review
of Paul E. Ceruzzi’s book, “Beyond the
Limits” (Print Queue, November 1989).

During World War II, William D. Bell
worked for Lockheed Aircraft’s ac-
counting department. A person of great
curiosity, he discovered a roomful of
people working with mechanical calcu-
lators. He investigated and thought he
could help them do the work automati-
cally. He labored surreptitiously at night
while the accounting department was
closed. After several months, he was
processing a substantial volume of wind
tunnel and stress analysis data. By this
time, he required much interconnection
between the IBM electromechanical ma-
chines. This was a flagrant violation of
Lockheed’s contract with IBM, and he
had to remove his work each night.

The engineer who was receiving this
work wrote a memo saying that it was
greatly appreciated, but the time had
come to put it on a more formal basis. He
sent the memo to the head of the account-
ing department, who was mystified.
Caught red-handed, the panicked 19-
year-old expected to be fired or even
jailed for “sabotaging” these vital ma-
chines during a war.

Instead, Thomas Watson, founder of
IBM, hired Bill as his personal consul-
tant. From this came the first IBM elec-
tronic computing machine, and Bill was
hailed as the *“father” of the IBM Card
Programmed Calculator.

From 1956 to 1959, I had the privilege
of working with this very creative man.
He was already suffering from multiple
sclerosis, which took his life a few years
later.

Noel B. Braymer
Rancho Cordova, CA

In Search of Perfection
There is one sentence that stands out in
James Hague’s letter in the September
1989 BYTE: “Optimization shouldn’t
compensate for sloppy programming.”
Why not? There is no such thing as a per-
fect programmer. Given the best will in
the world, no programmer can claim to
write bug-free code. Therefore, any tool
that can help produce perfection or ‘““cor-
rectness” should be welcomed, not casti-
gated.
Michael D. Mitchell
Buckinghamshire, UK

The End of Pascal?

I would like to comment on Jon Udell’s
“Clash of the Object-Oriented Pascals”
(July 1989). I agree that object-oriented
Pascal is a surprising development, but I
think that Turbo tools such as the source
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turbo debugger are more useful. Numer-
ous Turbo Pascal extensions are avail-
able, but I worry about the future of the
Turbo versions.

Turbo Pascal 2.0 comes on one disk;
version 5.0 comes on 20 (with tool-
boxes). In my nightmare I see version
8.0. It occupies 1 gigabyte of disk space
and has so many extensions that it’s eas-
ier to make nonstandard word lists than
to enumerate standard ones using the
compiler. This version will need a so-
phisticated expert system in order to do
any significant programming.

Standard Wirth Pascal’s strength is its
simplicity. What happened to the 30-
page Pascal manuals? The new manuals
are the largest ever.

These new non-Pascal Pascals could
result in the destruction of the language.
We could lose the best Pascal properties
and keep the bad ones. I hope that both
Borland and Microsoft do their best and
that my fears are groundless.

M. L. Trofimov

Laboratory of Computer Chemistry
N. D. Zelinsky Institute

of Organic Chemistry

USSR Academy of Sciences
Moscow, USSR

I share your concern. Programming lan-
guages are getting bigger all the time. I,
too, wonder whether I'll be able 10 lift,
much less use, a typical programming
toolkit five years hence. And I agree that
Pascal'’s strength is its elegant simplicity.
However, Turbo Pascal 5.5 isn't much
larger than 5.0. In my view, the object-
oriented extensions introduced by Micro-
soft and Borland confer enormous ad-
vantages yet add remarkably little bulk to
Turbo Pascal and remain faithful to the
spirit of that language.

It’s true, of course, that Turbo Pascal
has never conformed closely to Standard
Pascal. Recently, the British Standards
Institute evaluated seven MS-DOS-based
Pascal compilers. Only Oregon Soft-
ware’s Pascal-2 and Prospero Software’s
Pro-Pascal and PC Pascal conformed to
the International Standards Organization
(ISO) 7185 standard. Visible Software’s
Dr. Pascal and interpreter did fairly well.

Microsoft Pascal, MetaWare Profes-
sional Pascal, and Turbo Pascal per-
formed “quite badly” on the ISO 7185
validation suite. Clearly, if portability is
a primary issue, then Turbo Pascal is not
a good choice. I'd argue, though, that the
object-oriented features of both Turbo
Pascal 5.5 and Quick Pascal are well
conceived and ought to be incorporated
into the international standard.

—Jon Udell

OK, I Lied
But not on purpose. In December 1989,
David Brammer asked about sound and
speech on a PC compatible. Shortly after
publication, we heard about the Audio
F/X board and Sonata editing software
from Forte, a standard PC (Industry
Standard Architecture) board that of fers
44-kHz sound and up to six simultaneous
voices. Audio F/X comes in various fla-
vors, complete with digitizing, playback,
and editing software for about $300. You
can contact Forte at 72 Karenlee Dr.,
Rochester, NY 14618, (716) 427-8595.
—H. E.

The Acronym Swamp
Could you provide me with information
on the following subjects: ESDI, SCSI,
MFM, RLL, and BIOS? I am starting to
buy some computer equipment, and all
these terms are confusing to me.

Charles E. Green

Sometimes it seems as though the com-
puter industry invented acronyms. It can
get confusing.

The first few acronyms you mention
(ESDI, SCSI, MFM, RLL) concern hard
disk drive technology. ESDI (enhanced
small device interface) and SCSI (small
computer system interface) are methods
by which your hard disk drive talks to the
hard disk drive controller card in your
computer. MFM (modified frequency
modulation) and RLL (run length lim-
ited) describe the encoding scheme for
the data transferred to the controller
card. L. Brett Glass fully explains all
these terms in “Hard Disk Interfaces”
(February 1989).

BIOS (basic input/output system) is the
built-in software that your computer uses
to talk to its peripherals (screen, disk,
printer, and so on). Once again, turn to
Glass for a more in-depth explanation
(“The IBM PC BIOS,” April 1989). Per-
haps next month we’ll explain DMA,
EISA, SQL, RISC, CISC, CMOS, and
TGIF!—S. D.

In Search of Strings
I want to develop an application in which
arbitrary text strings are placed into a list
in alphanumeric order (i.e., ASCII col-
lating sequence). Preferably, the system
would allow most of the ASCII charac-
ters to appear in the text strings. I want
the program to be able to search that list
so that I can locate the string nearest to
the one I specified in the search request.
continued
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That is, I want to do proximity searching
in text containing many—if not most—of
the members of the ASCII character set.
I would prefer not to have to write such
code myself, mainly because I believe
someone else has already done so. Any
suggestions?
Robert M. Gordon
Los Angeles, CA

If your final destination is the ability to
search an arbitrary text file for strings,
the first place you should look is any of
the MS-DOS versions of the Unix grep
utility. It could be that a “grep clone” is
all you need.

Otherwise, a number of public domain
and shareware utilities may fill the bill.
Specifically, look for utilities that are su-
percharged editions of the MS-DOS Find
command. The program Maxfind is one
possibility; it allows searches based on
incomplete spellings. There are many
mail-order companies that sell public do-
main and shareware programs. One like-
ly place is Computer Solutions (P.0. Box
354, Mason, MI 48854).

Finally, if you've just got to put your
data into an index, many of the C toolkits
on the market will work. The C Database
Toolchest from Mix Software (1132 Com-
merce Dr., Richardson, TX 75081) comes
with everything you need to build B-tree-
based index files. You can even get source
code, and the programs work with Power
C (also from Mix Software), Turbo C,
QuickC, and Microsoft C.—R. G.

If You’ve Seen One Laser Printer: . .
I am considering buying a laser printer
and have tested several brands to find one
that I can afford with the features I want.
I have found that not all programs work
well with a given laser printer.

Dot-matrix and daisy-wheel printers
can, if you wish, print all the way from
the top to the bottom of a page, ignoring
any fanfold perforations. Laser printers,
on the other hand, have a “hard-wired”
top and bottom margin built into their
logic circuits. What this means (at least
on the printers that I have tested so far) is
that a 66-line page (11 inches, 6 lines per
inch) has a maximum print length of 60
lines. If you have a program that has a
printer driver for LaserJet, you should be
all right.

However, not all programs are aware
of laser printers. I have discovered two
programs that cause the same problem
when I print on a laser printer. This
problem concerns the way these pro-
grams handle the end-of-page-to-top-of-
page printing routines. The visible symp-
tom is that, starting with the second
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page, each page has a large “blank” spot
that moves progressively down the print-
ed page. This blank spot seems to corre-
spond to what would be a perforation

.skip when printing on a printer that uses

continuous paper.

What I have deduced from this is that
these programs—and probably others as
well—use a series of linefeed characters
(ASCII 10) to advance the paper from the
end of the printing section to the top of
the next section. This has the effect of
skipping over the continuous paper per-
foration. Unfortunately, a laser printer—
with built-in page-length logic—adds
these extra linefeed commands to the
printed area of the next page. The solu-
tion to this is actually quite easy. Pro-
grams can simply send one formfeed
command (ASCII 12) in place of several
linefeed commands. As far as I know, all
types of PC printers recognize the form-
feed command.

Does this sound reasonable?

Tom Smith
Vancouver, WA

Yes, it does. In fact, many programs writ-
ten nowadays do handle the skip-to-next-
page by outputting the formfeed charac-
ter. The nameless software that you refer
to is still doing it the old way—by using
blank lines, just as you surmised. Your
analysis was so thorough that perhaps
you should be answering letters for Ask
BYTE.

Alas, I can think of several inexpensive
printers that still do not recognize the
Jormfeed character. Not that that’s rea-
son enough for software to send line-
Jeeds, because it isn’t too difficult for a
software author to provide the option.
Assuming that your dilemma hasn’t
sworn you off laser printing for good, I
may have a fix for you.

The HP LaserJet and compatibles sup-
port rather infinite control over their Ipi
(lines per inch) count. You suggested that
the standard printer, at 6 lpi and an 11-
inch page, should have 66 lines. Well,
even in the “new” math, 6 X 11 = 66,
but don’t forget those top and bottom
margins. The actual printable area of a
LaserJet page is about 10.4 inches, al-
lowing for the unprintable region at both
top and bottom. By sending out an escape
sequence to the printer, you can set a line
height less than the standard Y% inch,
thereby giving the printer the full 66
lines. The 6-Ipi figure comes from taking
the 11-inch page and dividing it by 66
lines. 66/11 = 6.

In this case, take 10.4 and divide by
66, for a new figure of 6.3 Ipi. To get the
LaserJet to do some magic, we have to put

a hex on it—specifically, an escape se-
quence. The Vertical Motion Index con-
trols the vertical line spacing in incre-
ments of 1/48 inch. In this case, you want
7.6/48 inch instead of the usual 8/48 inch
(6 Ipi).

Before you do that, you also have to ac-
count for the margin. You do that by set-
ting the line height to 12/48 inch, setting
the top margin to one line, and then reset-
ting the line height to our 7.6/48 inch. Fi-
nally, use the lines-per-page command to
set 60 lines.

Simply put, you would output the string
[ESC]&112c1e7.6cb6F to a LaserJet-
compatible printer (where [ESC] is the
escape character, an ASCII 27), and that
should give you a full 66 lines per page by
printing them at 6.3 Ipi. The text may be
slightly squished, but it should be perfect-
ly readable. You put this string in your
software s printer initialization string, or
you can run the following GWBASIC pro-
gram first:

10 LPRINT CHR$(27);
"&l12cle7.6c66F";
: REM Send string to LPT1:
20 SYSTEM

Laser printers are truly wonderful
toys, and you always discover something
new you can do with them. Don’t give up
on them because of wimpy applications
software.—H. E.

Vectra vs. VGA
At my office, we have a fully IBM-com-
patible VGA card (it works on several
other systems). Our computer is a Hew-
lett-Packard Vectra. Although we have
tried many different options and fol-
lowed the setup instructions carefully,
the VGA card doesn’t work in the Vectra.
Apparently the system does not recog-
nize the card. Do you have any sugges-
tions?
Frederik Wessels
Herwynen, Netherlands

From your description, I can't tell which
model of the Hewlett-Packard Vectra you
have. The model name Vectra covers a
wide range of 80x8, 80286, and 80386
computers. All I can assume is that you
have an older Vectra that was released
before VGA became available.

There is obviously a conflict between
the BIOS in your Vectra and the VGA
BIOS on your video card. Try to get an
updated BIOS from your local HP dealer.
A new set of BIOS ROMs costs approxi-
mately $150 U.S., depending on your
computer model. —S. W.

continued
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Bits and Bits

Your In Depth discussion of 16 versus 32
bits in the November 1989 issue was ex-
cellent. It stimulated me to ask several
questions.

First, seasoned programmer friends
tell me that running under MS-DOS
limits a word fetched from or written to
memory to 16 bits, so a 32-bit-wide bus
as found in 80386 machines adds nothing
to memory access speed. Is this true?
Does DOS limit the word length for oper-
ands, intermediate results, and so on, as
passed between CPU and FPU to the
same 16 bits as in RAM access? If so,
how many machine cycles, for example,
does it take to perform a typical floating-
point multiplication or division, as com-
pared to the cycles needed to pass oper-
ands from CPU to FPU? | expect that this
ratio of FPU execution time to I/0 time
would be highest in the case of hard-
wired trigonometrics and transcenden-
tals, less so for multiplies and divides,
and least for adds and subtracts.

Tony Finch
Madison, WI

DOS imposes no limits on the size of oper-
ands. However, DOS itself is a real-mode
program—it cannot take advantage of the
extended register set of the 80386 or use
32-bit instructions. Operand limitations
are imposed by hardware architecture
and development tools, not by the operat-
ing system itself.

The processor and coprocessor are
connected by a 32-bit data path. Operand
transfers involve complex timings, be-
cause memory accesses may be involved
between transfers; however, at least two
clock cycles are required for processor to
coprocessor, and three are required in the
other direction. These times are quite
small in comparison to the number of
cycles required for full 80387 instruction
execution, which usually ranges in tens of
cycles.—S. A.

Electronic Chalkboard

I am paralyzed from the neck down, and
I'am looking for a program that I can use
for algebra, calculus, trigonometry, and
. physics. My major is architectural tech-
nology, which requires me to take many
math classes.

I need a program that will let me work
through a problem just as you would on
paper. It is important that the various
math symbols appear on the screen,
rather than in coded form. For example,
I need a radical sign graphically dis-
played rather than SQRT( ). I am trying
to bypass paper and pencil completely,
so I need to be able to visualize the prob-
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lem as I would when a professor writes it
on the chalkboard.

I have heard of the following pro-
grams: Mathematica, TK!Solver, Math-
CAD, Eureka, and TEX. I don’t neces-
sarily need a powerful program for
solving equations. My main need is for a
mathematical word processor.

Thomas J. Swiezy
Indianapolis, IN

If you're using a Macintosh, Mathemat-
ica will certainly work, but the cost of the
software and memory upgrades that
you'd need to run it is great. A more eco-
nomical solution might be Math Type
from Design Science (6475-B East Pacif-
ic Coast Hwy., Suite 392, Long Beach,
CA 90803, (213) 433-0685). This is a
desk accessory that lets you generate
tricky mathematical formulas for pasting
into your word processing document. As
such, it’s not much more than an elec-
tronic chalkboard.

If you use a PC, MathCAD will do
what you need; in fact, it will probably do
more than you need. Again, if you're
cost-conscious, an alternative is Derive
(from Soft Warehouse, 3615 Harding
Ave., Suite 505, Honolulu, HI 96816).
Derive has substantial symbolic and nu-
meric capabilities; plus, it can display
equations the way that you want to see
them.—R. G.

Global Communications
I need to communicate with the world.
For three years I have tried to work out
the problem. I'm on CNCP Dialcom. I
was in Saipan and ended up having to call
long distance to check E-mail in Canada.
Which is better—Easylink, Compu-
Serve, BIX, or any of the others? Go to a
strange city sometime and try looking
them up in the phone book; or ask the op-
erator for the local Tymnet number.
International communication is a
mess, and I can’t find any information to
help clear it all up. I still use telex be-
cause it’s so easy. How canI send E-mail
from Dialcom to someone on MCI Mail?
After spending hours on Tymnet being
denied access into Dialcom, I just phone
long distance.
Norm Aylward
Homosassa, FL

International communication is a mess if
you're a computer user. There’s a lot of
conversation about it in the “internation-
al” topic on BIX. It seems that if you in-
tend to use a modem in a foreign country
across that country’s data communica-
tions network, you need a network user
identifier (NUI). The NUI is your ac-

count with that country’s network, and
gerting an NUI is not a trivial task.

As far as sending mail between Dial-
com and MCI Mail goes, at the time of
this writing, both companies were hard at
work linking themselves together. (It
should be complete by the time you read
this.) MCI’s end was just coming on-
line—you send to a Dialcom user by en-
tering “Dialcom” in the EMS address
field. A representative of Dialcom told us
that the connection would be available by
the first of this year. Dialcom’s customer-
support number is (800) 435-7342.

Finally, if you need information on
Tymnet’s international connections, just
log onto your local Tymnet number and
enter “information” at the “‘please log
in:” prompt. This will drop you into a
menu-driven information database that
can tell you all the countries providing
Tymnet connections, as well as cities and
phone numbers. Before your next long-
distance trip, you might want to check
into this database and get all the tele-
phone numbers that you might need.

—R. G.andH. E.

FIXES

¢ The December 1989 Some Assembly
Required column incorrectly stated that
JPI TopSpeed Modula-2 terminates
strings with a formfeed (CHR(12)).
Actually, its strings are terminated with
a null (CHR(0)), like C strings.

® There are two corrections to “The
BYTE Awards” (January). The TIGA-
340 from Texas Instruments was de-
scribed as a graphics coprocessor card.
The TIGA-340 is actually a new software
interface, around which graphics copro-
cessor boards are being built. See the text
box “Benchmarking the TIGA” on page
188 of the November BY TE. Also, we in-
advertently omitted the name of Quarter-
deck Software, which codeveloped the
Virtual Control Program Interface
(VCPI), a specification that facilitates
running multiple 80386-aware pro-
grams. Our apologies and congratula-
tions to Quarterdeck and codeveloper
Phar Lap Software.

¢ In the January Connectivity section of
What’s New, we reported that a twisted-
pair Ethernet version of pLAN is avail-
able as an option to the thin or thick coax-
ial versions. In fact, the twisted-pair
version is sold separately for $795.
Cables are included. For more informa-
tion, contact IQ Technologies at (800)
227-2817 or (206) 451-0232. @
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Keys have come a long way from the
telegraph key to the Omnikey.

On May 24, 1844 Samuel F. B. Morse,
father of the Telegraph, typed out the first
message ever sent over a wire: *What
Hath God Wrought?”

He didn’t exactly type it. He tapped it.

Samuel F. B. was a great inventor, but he
was working at a disadvantage; he only
had one key. Think what might have
happened if he’d had the full Omnikey
Plus keyboard, pictured above?

He might have invented the Computer.

In the meantime, you may not realize
that Northgate did invent a key of its own:
the F-13 key, which we’ll explain shortly.
This was recently pointed out by
the Computer Editor of The New

review of Northgate’s Omnikey,

THE NORTHGATE OMNIKEY/PLUS

TELEGRAPH KEY (CIRCA 1920)

side, in the same arrangement as the
original PC keyboard.

As a point of reference, on a subjective
1-10 scale of mush to well defined feed-
back, [ would rate the Compagq keyboard
asal, an 1.B.M. keyboard as an 8, and a
Northgate Omnikey/102, as a 107

neighborhood computer store.

Just call 1-800-526-2446, and we’ll tell
you more about this amazing keyboard
which comes with a 10-day, no questions
asked, money-back guarantee and a three
year unconditional warranty. Like General
Northgate, Morse apparently liked to be
photographed with all his hardware
displayed, as you can see on the actual
archival photo at left. That’s nice.

Of course the Omnikey has won a few
medals too. For example:
® PC Magazine "Editor’s Choice”:

December, 1989.
¢ Computer Shopper Magazine "’Best

Buy;” November, 1989.

York Times, Peter H. Lewis, in the
Jan. 2, 1990 edition. There, in The
Science section, was a very nice a a 0 d ga (g

which carried the headline:
A KEYBOARD WITH A
DIFFERENCE.

Mr. Lewis told how he recently
got his hands on Northgate’s
keyboard and, as a result. replaced
his old “"mushy keyboard...with the crisp
Omnikey Plus’

’We like it @ great deal,” stated Lewis.

Two days into the nineties, and already
Northgate's
upstart Omni-
key Plus, was
getting raves
from the N.Y.
Times. In the
laid-back, con-
servative style
of The N.Y.
Times, "we
like it a great

SAMUEL FB. MORSE deal,’ may be
(ONE KEY BUFF) e fdered a

As long ago as August, 1988 a reviewer
named Burton L. Alperson (Andrew
Seybold’s Outlook On Professional
Computing) put it this way: "’Northgate
got it right. They have combined the best
features of the [.B.M. keyboard layout with
outstanding keyboard feedback. It's like
coming home again, but better. In the first
place, all the keys are where they should
be...most important, all the function keys
are back where they belong, on the left

Wrought?

So there you have it: Northgate up there
right alongside Mary Lou Retton, a perfect

10.
Now to the previously celebrated F-13
key.

As Mr. Lewis pointed out in the Times,
the F-13 key causes the period and comma

keys to produce periods and commas in
both upper and lower cases No more
shifting up and down stuff.

You might want to consider owning this

extraordinary keyboard (in either of two
models: The Omnikey/182, priced at
$99.00, or the Omnikey/Plus at $119.00),
which didn’t arrive in time to help Mr.

Morse. We are here to help you, however,

24 hours a day, seven days a week. Let’s
see them match that down at your

OMNIKEY 102 (CIRCA 1990)

It has also been declared the " Official
keyboard of Chaos Manor’’ by Dr. Jerry
Pournelle of Byte Magazine.

Why not make an Omnikey your official
kevboard?

Just call Northgate and we’ll take it from
there.

Medals shmedals. Once you plug in your
new Omnikey, you‘ll find out what
Northgate has wrought.

Vo /4
7

NORTHGATE COMPUTER SYSTEMS, INC.
13705 First Avenue North
Plymouth, Minnesota 55441-41000

1-800-526-2446

© Northgate Computer Systems, Inc. 1990. All rights reserved
Northigate, OMNIKEY/102, Omrikev PLUS, and the Northgaze "N
logo wre trademarks of Northgate Computer Systems, Inc. All other
product and brand names uare trademarks .rd registered trademarks
of their respective companies
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Slimmer. Trimmer. The world'’s
as tall as America’s favorite die



Elegance

PHOTO: HARRY LANGDON

THE NORTHGATE 386 33 MHz ELEGANCE SYSTEM

* 1
ﬂ. Refinement and grace in movement, appearance or manners.

b. Tasteful opulence in form, decoration or presentation.

2 . Something that is elegant.” (American Heritage Dictionary)




above. But it hasn't lost anything else.

| 386 system with a 40 MB hard drive
386 ever introduced?

nd all the usual Northgate guarantees.

1€ entire system. Let’s see the

» competition. This is one of a
u're thinking of slimming down,
-ell you more about it.

ger 386. It's up to you.
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NORTHGATE COMPUTER SYSTEMS, INC.
13705 First Avenue North

Plymouth, Minnesota 55441-41000
1-800 548 1993
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The Highly Decorated General Northgate

Abit pushy? Not at all. General George Patton would, on occasion, walk around with ali of his medals in place.
So would Generals Douglas MacArthur and Dwight D. Eisenhower when the spirit grabbed them.

And Samuel F.B. Morse, father of an earlier form of communications, before the world became
computerized. (If you think we’re making this up, check out Morse’s be-medaled photo on the back page of
this special Northgate insert.) In the meantime, we could go on and on with the reasons to buy a Northgate

system, but we thought the awards said it better than we could.

1. PC Magazine “Editors’ Choice" award: 80286 SuperMicro. (PC Magazine, January, 1989)

2. PC Magazine “Editors’ Choice” award: 80386~ Elegance 20 MHz. (PC Magazine, May, 1989)
3. PC Magazine “Editors’ Choice” award: 80386 Elegance 25 MHz. (PC Magazine, May, 1989)
4. PC Magazine “Editors’ Choice" award: 80386 Elegance 33 MHz. (PC Magazine, October,
1989) 5. €omputer Shopper “Best Buy " awards, three years in a row, based on a vote of the
magazine's readers. « Best Buy — complete computer system » Best Buy —~ overall (all products
advertised in the magazine) » Best Buy — Input device: Northgate Omnikey Keyboard.

6. Infoworld. {n April of 1989, they saluted Northgate's Elegance 386/25 with the headline: **The
Elegance 3000 among the fastest 25-MHz systems” (Infoworld, April 10, 1989). in November, in
their review of our Elegance 386/33, they said the following: “Northgate's Elegance 386-33/2000
computer is a top product in most of.our scoring categories including value, where it earns just the
second exeellent mark we've awarded to 33 MHz systems_’ Overall rating 9.1, their highest ever.
7. PC Magatzine “Editors’ Choice*’ award: Northgate's Omnikey Keyboard. 8. “The Northgate
Humility award” given to the most modest computer company in Ply h Mi a. So there
you haveit. And the year is still young. Northgate: “Semper Humilis.” (Forever Humble).

| WOTIQ KdQIO IISTOry |

NORTHGATE COMPUTER SYSTEMS, INC.
13705 First Avenue North

Plymouth, Minnesota 55441-41000
1-800-548-1993

Northgate, OMNIKEY/102, Omnikey PLUS, and the Northgate "N
logo are trademarks of Northgate Computer Systems, Inc. All other
product and brand names are and
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You said it.

Since at least three of the medals garnered by General Northgate were for our highly

acclaimed Elegance series (triple Editors’ Choice awards from PC Magazine, for example),

we thought we’d show you what the machine looks like and give you a few specs

in case you might be inclined to buy this elegantly designed state-of-the-art computer.
First of all, to photograph an elegant machine ... you need an elegant

photographer. So we went to the most highly respected lensman in Hollywood:

Harry Langdon. He normally lights and shoots such famous faces as Linda Evans,

Victoria Principal, Cher, Arnold Schwarzenegger and Diana Ross, to name just a few.

So shooting a different pretty face like a Northgate Computer is all in a day’s work for

Harry. For one thing, Northgate doesn’t need a hairdresser.
The Elegance series to your left comes in three versions: The 20 and 25

MHz models, and our top of the line/highest performance Elegance: the 33 MHz which

earned a 9.1 rating in Infoworld.

The price of the complete 386™ 33 MHz Elegance system pictured: $5995.00.
(Of course, you can buy a fully configured Elegance system starting at $3395.00.)

The only thing more impressive than the price is the tech support which
comes along with our usual 1 year parts and labor warranty. Did we mention that we
also ship you replacement parts, should they be needed, overnight at our expense?

And that our tech support people are actually here for you 24 hours a day,

every day, every night?

Put us to the test: give us a call some night at midnight. Or 3:00 AM.

Now to the specs:

Technobahble

*Seemingly endless Technical specifications, without which you aren’t about to buy
this machine no matter how many awards it's won.

Notonly that...would this look like a real computer ad without them? Probably not.

Here they are:

STANDARD CONFIGURATION

4 33 MHz Intel 80386 processor.

4 150 Mb ESDI Hard Drive 16MS.

¢ 4 MbRam.

4 64 K SRam Read-Writeback Cache
(Optional 256 K Cache available)

& Zero wait state performance.

¢ 1.2 Mb—5.25" floppy drive (also reads,

writes and formats low density diskettes).

¢ 1.44 Mb—3.5" floppy drive (also reads,

writes and formats low density diskettes).

# Eightexpansion card slots
4 80387 or Weitek coprocessor support

¢ Two serial ports and one parallel port (two
with monographics systems)

¢ 14" Multifrequency VGA Color Monitor
1024x768 resolution with 16 bit controller.

# Sleek new Elegance 7 drive-bay custom
vertical cabinet pictured. (Desktop style
optional, save $150.00.)

¢ Exclusive award winning Omnikey
Keyboard.

24 Hr 7-days a week tech support: unlimited

toll free phone.

Additional Technobabble available upon

request

NORTHGATE COMPUTER SYSTEMS, INC.
13705 First Avenue North

Plymouth, Minnesota 55441-41000
1-800-548-1993

Northgate, OMNIKEY/102, Omnikey PLUS, and the
Northgate "N logo are trademarks of Northgate

Computer Systems, Inc. All other product and brand

names are and regi: of
their respective companies.

CREATED & PRODUCED BY FREBERG LTD.
©NORTHGATE COMPUTER SYSTEMS, INC. 1990.
ALL RIGHTS RESERVED.

386 1S A TRADEMARK OF INTEL CORPORATION

And for the newest member of the Northgate 386 family, open up this fold-out. b
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MENTION

HOURS/7 DAYS A WEEK
TOLL-FREE TECHNICAL SUPPORT

NORTHGATE
COMPUTER SYSTEMS, INC.

1-800-548-1993
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WHAT’'S NEW

HARDWARE » SYSTEMS

Zeos Promotes
Low-Priced SX

he 386SX from Zeos In-

ternational includes an
American Megatrends BIOS,
512K bytes of RAM (expand-
able to 4 megabytes on the
motherboard), a 32-megabyte
Seagate hard disk drive, a
5Y%-inch 1.2-megabyte TEAC
floppy disk drive, a Hercules
monochrome monitor with
controller, a 101-key key-
board, and room for
expansion.

The 40-pound chassis,
which measures 7 by 21 by 17
inches, can house a total of
five half-height disk drives and
six 16-bit and two 8-bit full-
length expansion cards. The
disk drive controller is an
Adaptec with 8K bytes of
cache that supports two flop-
py disk drives and two hard
disk drives. The power unit is
a 115-/230-V 200-W design.
Price: $1395.

Contact: Zeos International,
Ltd., 530 Fifth Ave. NW, St.
Paul, MN 55112, (800) 423-
5891 or (612) 633-4591.
Inquiry 1120.

Psion Touts
Staying Power
of Mobile Systems

andheld-computer-

maker Psion has intro-
duced a new family of “mo-
bile” computers that offer
longer battery life, better
data storage, and an easier user
interface than other “note-
book” computers.

Psion’s 4%-pound MC-400
features a 640- by 400-pixel
display, an 80C86 CPU, and
power from eight AA batteries.
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Solid features and expandability in a Zeos SX.

The three clamshell-style
models each weigh 4 pounds
and are about the size of a
ream of paper. All three use a
7.68-MHz 80C86 CPU, eight
AA batteries, and new Intel
solid-state flash EPROM
memory cards for data storage.

Two of the models, the
MC-200 and MC-400, employ
a proprietary multitasking
graphical operating system that
uses icons and menus, and
they feature a touchpad above
the QWERTY keyboard.

The MC-400 comes with
more RAM (256K bytes) and a

CGA display. Both the MC-
200 and the MC-400 have a
voice-processing capability
for digitizing and playing back
speech through a built-in
microphone and speaker.
The MC-600 is a DOS-
based machine with 768K
bytes of RAM, a 1-megabyte
RAM disk, an Award BIOS,
flash-card slots, and the
same display as the MC-400.
Instead of the touchpad it has
a row of function keys at the
top of the keyboard. Battery
life is 30 hours. Options in-
clude a 3%-inch 1.44-mega-

byte external floppy disk
drive.

Price: MC-200, $799; MC-
400, $1499; MC-600, $2499.
Contact: Psion, Inc., 118
Echo Lake Rd., Watertown,
CT 06795, (203) 274-7521.
Inquiry 1122.

CD-Based
Computers
from HeadStart

he new LX-CD and

IT1I-CD computers from
HeadStart each feature a 5%-
inch 680-megabyte CD-ROM
disk drive and bundled disks
that are packed with dictio-
naries, encyclopedias, alma-
nacs, directories, and more.
And in the tradition of Head-
Start systems, these models
include a hard disk drive (40-
megabyte) with an already-
loaded DOS shell and bundled
graphics, spreadsheet, desk-
top-publishing, and other
software.

The LX-CDis a 10-MHz
8088 with 768K bytes of RAM
(expandable to 1 megabyte),
five full-length 8-bit expansion
slots, 256K bytes of video
RAM, a 101-key keyboard,
and a mouse.

The III-CD is a 12-MHz
80286 with 1 megabyte of
RAM (expandable to 3 mega-
bytes), six 16-bit expansion
slots (three half-length and
three full-length), a 2400-bps
modem, MNP software to
level 5, and all the other stan-
dard features of its little
brother, the LX-CD.

Price: LX-CD, $1995; III-
CD, $2995.

Contact: HeadStart Tech-
nologies Co., 40 Cutter Mill
Rd., Suite 438, Great Neck,
NY 11021, (516) 482-4255.
Inquiry 1121.



HARDWARE « PERIPHERALS

Acer Monitors VGA
and 8514/A
with AcerView

he AcerView 15P isa

15-inch flat-screen moni-
tor that displays both VGA
and 8514/A graphics and the
output of all backward-com-
patible graphics cards. It
comes standard with a full-
page VGA controller.

Multiscanning ranges from
15 to 70 kHz horizontally and
from 45 to 90 Hz vertically.
The AcerView 15P supports
resolutions of up to 800 by
1000 pixels in full-page mode
in 16 shades of gray, and
1024 by 768 pixels in graphics
mode. The video bandwidth
is 65 MHz.

The add-in board features
include 512K bytes of display
memory and drivers for Win-
dows/286 and 386, GEM, Ven-
tura Publisher, WordStar,
WordPerfect 5.0, AutoCAD,
and Lotus 1-2-3. The board
also supports TTL standards to
run EGA, CGA, MDA, and
Hercules.

Price: $1150.

Contact: Acer America
Corp., 401 Charcot Ave., San
Jose, CA 95131, (408)
922-0333.

Inquiry 1128.

GCC Gives Macs
the Writelmpact
and PLP I

he WriteImpact is a 24-

pin letter-quality printer
for your Macintosh. The
print resolution is 180 vertical
by 360 horizontal dpi. The
Personal Laser Printer II (PLP
I1) is a low-priced 4-page-
per-minute QuickDraw laser
printer with a 300-dpi resolu-
tion. For faster printing, a
1-megabyte RAM module is

an available option.

Both printers include six
Bitstream outline-font fam-
ilies: Courier, Symbol,
Times, Helvetica, Palatino,
and Helvetica Narrow. Be-
cause it uses outline-font tech-
nology, the WriteImpact can
scale and rotate each character
to any size and angle. The
PLP II goes one better with the
ability to reduce and enlarge
text from 25 percent to 400
percent in 1 percent
increments.

WriteImpact also features
QuickSpool I1, for background
printing, and QuickEnvelope,
which automatically aligns the
address on an envelope and
features a database that can
hold (and help you manipu-
late) up to 1000 addresses.
Also standard is one ribbon
cassette, which prints about
400 pages, and a serial cable.
The Writelmpact measures
about 6 by 17 by 14 inches
and weighs about 19 pounds.

The PLP II gives you
QuickEnvelope, Print Manager
(for print spooling without a
separate processor), and five
print options: preview, draft,
medium draft, high-quality,
and print later. The PLP II
alsa includes an interactive
LCD panel.

The PLP II measures ap-
proximately 6 by 18 by 18
inches and weighs 24
pounds.

Optional WriteImpact and
PLP II font packages include
Fonts Plus, Headliners, and
Publishers’ Choice. Another
option on both models is Bit-
stream’s MacFontware con-
verter, which translates Mac-
Fontware fonts into a format
that you can use with any of
GCC'’s QuickDraw printers.
The PLP II also supports
Adobe Type Manager, giving
you access to any of Adobe’s
PostScript fonts.

Price: WriteImpact, $699;
ribbons, $13; PLPII, $1399;
cartridges, $33.

Contact: GCC Technol-
ogies, 580 Winter St.,
Waltham, MA 02154, ¢800)
422-7777 or (617) 890-0880.
Inquiry 1127.

Lots of Laser Fonts
for Less

he LZR-650 laser

printer from Dataproducts
features 16 built-in fonts, a
300-dpi print resolution, and
512K bytes of RAM (expand-
able to 4 megabytes).

SEND US YOUR NEW PRODUCT RELEASE

We'd like to consider your product for publication. Send us full
information, including price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458. Information contained in these items is based
on manufacturers’ written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw

and microbytes. hw conferences.

WriteImpact, a 24-pin dot-
mairix printer, features 180-
by 360-dpi resolution, fonts,
spooling, and print
management software.

It prints at 6 pages per
minute, has parallel and serial
ports, and touts a 3000-page-
per-month duty cycle. It also
handles 250 sheets in its stan-
dard paper tray, emulates Dia-
blo, Epson, and IBM printers
as well as Hewlett-Packard,
and has a footprint of 14
square feet.

Price: $1695.

Contact: Dataprodicts
Corp., 6200 Canoga Ave.,
P.O. Box 746, Woodland
Hills, CA 91365, (818)
887-8000.

Inquiry 1130.

Low-Cost Laptop
Printer

he OIP-200 Lapmate is a

dot-matrix printer that
prints text at 28 cps and
graphics at 180 dpi. Including
the rechargeable nickel-cad-
migm battery that lasts up to
3 hours, it weighs about 3
pounds and measures 1) by 5
by 12 inches. It prints on 8Y2-
inch-wide thermal paper and
connects to a parallel port.

The OIP-200 employs a bi-

directional 24-pin print head
and prints 96 ASCII charac-
ters using standard Epson es-
cape codes. Type options in-
clude Pica, Elite, Condense,
Enlarge, and Proportional.
Line spacings can be % or
1% inch.
Price: $349.95.
Contact: S.L.S. Technol-
ogy, Inc., 245 Pegasus Ave.,
Northvale, NJ 07647, (201)
784-0987.
Inquiry 1129.

continued
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WHAT'S NEW

HARDWARE « ADD-INS

he Exact-2000 is a sin-

gle-slot AT-bus board
that provides both display
control and laser-printer
control. A daughtercard
controls a scanner, which
lets you scan and print di-
rectly (without crossing the
bus).

By using the Microsoft
Windows Graphical Device
Interface imaging model for
printer control, the Exact-
2000 skips the time-con-
suming process of convert-
ing pages to HP PCL or
PostScript, while transpar-
ently supporting Windows
applications such as Aldus

PageMaker, Micrografx
Designer, Corel Draw,
Computer Solutions Arts &
Letters, and the AGA family
of image retrieval systems.
The core Exact-2000
board contains a 40-MHz
Texas Instruments 34010
processor, 2 to 4 megabytes
of DRAM, and 1 megabyte
of video RAM. Itcan control
both a 1600- by 1200-pixel
display (Alacrity sells a 19-
inch full-page monochrome
model) and a laser printer.
Using Bitstream fonts, the
Exact-2000 can create on-
the-fly scalable, rotatable
fonts on your screen for

WYSIWYG representation
and then use the same out-
lines to print the page to non-
PostScript printers. Alacrity
claims that Exact-2000s
raster image processor can
print, in as little as 40 sec-
onds, pages that would
otherwise take 20 minutes.
Price: Printer- and display-
only boards, $1695 each;
core board, $2395; scanner
daughtercard, $395 to $550.
19-inch monitor, $995.
Contact: Alacrity Systems,
Inc., 88 Bartley Sq., C-6,
Flanders, NJ 07836, (201)
584-0116.

Inquiry 1132.

“Business Imaging System” Uses Windows Imaging Model

VGA and 8514/A
in a Single Chip
for One Board

he TAVA 9000 and the

TVGA 8900 are 8514/A-
VGA and Super VGA (800-
by 600-pixel) boards that use
the manufacturer’s own
video chips.

Trident claims that the
TVGA 8900 is the first board
with “on-chip power” to
drive 1024- by 768-pixel
graphics in 256 colors, non-
interlaced. Such high-resolu-
tion graphics require the op-
tional 1 megabyte of DRAM.
With less RAM, the standard
8900 is capable of running
800- by 600-pixel graphics in
16 colors or 640- by 480-pixel
graphics in 256 colors with as
few as six support chips, in-
cluding two 256K-byte
DRAM chips. A key feature
involves a proprietary 32-bit
video memory bus on the card
and an internal cache with an
intelligent sequencer.

The TVGA is unique, Tri-
dent says, because it uses a
clock chip rather than a crys-
tal oscillator. This offers an
advantage by allowing the
generation of up to eight differ-
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ent clock frequency outputs.
One of these frequencies can
be used as a DRAM clock to
increase DRAM speed. Moni-
tor compatibility is ensured
through an optional serial elec-
trically erasable programma-
ble ROM rather than in BIOS
EPROMs.

The Trident Advanced
Video Array 9000 combines
both 8514/A functions and
VGA functions on a single chip
and is register-level compat-
ible with IBM’s 8514/A, VGA,
EGA, CGA, MDA, and Her-
cules. Supported resolutions
include 1024 by 768, 800 by
600, and 640 by 480 pixels, in
16 and 256 colors.

Each TAVA will support
all 8514/A functions, includ-
ing line draw, block trans-
fers, polygon fill, and bit-
mapped text.

Optional software drivers
are available for Lotus 1-2-3,
PageMaker, Ventura Publish-
er, WordPerfect, WordStar,
Microsoft Windows, GEM,
Framework I, and AutoCAD.
Price: TVGA 8900, $359;
TVGA 8900 with 1 megabyte
of RAM, $595; TAVA, $795.
Contact: Trident Microsys-

tems, Inc., 321 Soquel Way.
Sunnyvale, CA 94086, (408)
738-3194.

Inquiry 1134.

Computer Boards
Aim at MetraByte’s
DAS-16

he CIO-AD16/50K and

/100K are data acquisition
boards that are compatible
with MetraByte's DAS-16
boards.

Features include simulta-
neous sample and hold for sep-
arately and simultaneously
triggering up to 16 analog
channels, support for 32 digi-
tal I/0 lines, analog inputs of
up to 16 channels of single-
ended input or eight channels
of differential input, a coun-
ter/ timer with three counters
of 16 bits each, two 12-bit
D/A converters, and triggering
through internal and external
means and through software.
Price: 50 kHz, $799; 100
kHz, $859.

Contact: Computer Boards,
Inc., 44 Wood Ave., Mans-
field, MA 02048, (508)
261-1123.

Inquiry 1135.

CD-Quality Digital
Audio System
for Your Mac |l

udiomedia is the first

low-priced, NuBus-
based, digital audio record-
ing and editing system for the
Macintosh I1, according to
the manufacturer.

It features the Motorola
56001 digital signal processor
used in the NeXT computer,
and sound-editing software
that lets you edit stereo
sounds from microphones,
compact disk players, and
other sources.

The NuBus board has two
RCA line-in and line-out jacks.
Audiomedia also supports
sampling rates of up to 44.1
kHz, the sampling rate fre-
quency used for CD-quality
digital audio. You can spec-
ify lower sampling frequencies
to keep disk storage require-
ments low and to record lower-
fidelity sounds such as voice
and sound effects. Sounds re-
corded at the 44.1 kHz sam-
pling rate require 10 mega-
bytes of disk space per
minute of sound.

Audiomedia supports Hy-
perCard stacks and Apple’s
Sound Manager utility, so
you can use sounds recorded
with Audiomedia with other
Mac software applications that
support sound, such as the
Macromind Director video
animation program or the
WingZ spreadsheet program.
Audiomedia also includes its
own software for music
editing.

Price: $995.

Contact: Digidesign, Inc.,
1360 Willow Rd., Suite 101,
Menlo Park, CA 94025,
(415) 327-8811.

Inquiry 1133.

continued



DBMS Case Study:

— Major disasters, like the
Exxon Valdez spill,
require quick response based on careful data

analysis. Fortunately, an easy-to-use database
was already being created which would help.

— The Alaskan Marine
Contaminants
Database lets oceanographic chemists easily
access 60 megabytes of data covering the past
decade. The database is provided free of
charge on CD-ROM, and the Windows
interface means they can get right to work,
assessing damage to the ecosystems of Prince
William Sound and other Alaskan waters.

— db_VISTA III is the only
DBMS with the features
this project required: C language support,
Windows compatibility, royalty-free runtime
distribution, quick performance in large data-
bases, quality documentation and support. With
the Alaskan Marine Contaminants Database,
the difficult job of calculating the long-term
effects of the Exxon spill is a little easier.*

db_VISTAIIL"

Database Management System

Speciﬁeﬂions: Complete C source code available. No Royalties
,,___.____’I C Lanaguage Portability & High performance
Network Data Model. Relational B-tree indexing. Relational SQL query and report
writer. Single & Multi-user. Automatic recovery. Built-in referential integrity.
Complete revision capability. Supports: MS-DOS, MS Windows, UNIX, QNX,
SunOS, XENIX, VMS, Macintosh. 0S/2 compatible. Most C Compilers supported.
LANs: 3COM, Novell, Banyan, Appleshare. Call for other environments.
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A Microsoft Windows front end lets chemists select regions from a map
to retrieve data. And, db_VISTA III's SQL-based query and report
writer lets users perform complex SQL data searches.

Your DBMS problems may not make the
headlines, but they are no less important and
often no less challenging. If you develop
applications for MS-DOS. MS Windows,
UNIX, VMS, QNX, OS/2, Macintosh, and

other environments, db_VISTA IIl is your
solution.

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

* Reprints of the story, as published in PC Week and Data Based Advisor,
are available from Raima.

Power Tools For C Programmers

RAIMA

CORPORATION

db_VISTA I1 DBMS ratednumber#1 |

For Performance and Flexibility of DBMS Programming Tools-
PCWEEK Poll of Corporate Satisfaction, August 28, 1989.

Raima Corporation 3245 146th Place S.E., Bellevuc, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW  FAX: (206)747-1991

International Distributors: U.K.: (0992 500919 Germany- 07127/5244  Switzerland: (01)7250410  Netherlands: (02159)46814 Sweden: (013)124780 ltaly: 045/584711 Norway: (02)44 88 55 8
Denmark: 2867249 US.S.R.: (812)292-1965, (0132) 350908 Australia: 024197177 Japan: (03)473 7432 Taiwan: (02)511 3277  Mexico: (83) 57 3594  Central America: 506 28 07 64 g
Argentina: | 3135371 Chile: 26964308 Uruguay: 2920959  Copyright Raima Corporation © 1990



SAMSUNG/NOVELL

PClerminali286

PCterming

SANMISUNG/NOVELL.

PClerminal/286

Howto planyour LAN.

You'll need a pencil.

That's to write down the telephone number on the
next page. Which will connect you with Samsung’s
nationwide network of resellers. And the y
Samsung/Novell co-labeled line of LAN
hardware.

It's pretty much that simple.

With one call you can plan on substantial
savings over the big name computers which,
despite high clock rates and even higher price
tags, are not really optimized for networking,

And you can plan on 100 percent compati-
bility with all versions of Novell’s NetWare;
because Samsung’s LAN hardware was co-
designed by Novell. Just like the label says.

THE TESTING WENT IN
BEFORE THE LABEL WENT ON.

Both the Samsung 386AE. and PCterminal/286 have

SAMS

386AE FILE

been tested exhaustively and certified by Novell for

compatibility with all popular networking hardware

and software products. As a matter of fact, Samsung’s
It 386AE is one of 3 fileservers certified by

' ~ Novell to run NetWare 386.

For example, engineers at Novell success-
fully tested the PCterminal/286 LAN Work-
station in no less than 1200 different network
configurations... with 50 units running at
once! That’s a claim no other computer manu-
facturer can make.

NETWORKING VS. NOTWORKING.

What's the difference? Take our 386AE
Fileserver, for instance. It includes Novell’s
Advanced BIOS, and eight expansion slots to accom-
modate multiple network interface cards and disk
controllers. Plus an oversize power supply capable
of driving dual high capacity hard disks and tape

€ 1989 Samsung Information Systems America, Inc. Novell and NetWare are registered trademarks of Novell, Inc. PC 1s a registered trademark «f International Business Machines Corporation




SAMSUNG/NOVELL

PCterminal/286

SAMSUNG/NOVELL

PCterminal/286

G/NOVELL.

VER

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

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

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

ace and Novell’s Remote Boot EPROM. CA 95134, or call 1-800-446-0262.
And not to be overlooked is our 16-bit SE210()

‘thernet Interface Card which provides up to twice

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

THE SAMSUNG COMMITMENT.

With 4 million monitors and half a million PC
ind LAN computers sold in 1988 alone, it’s clear that
samsung has made a serious commitment to the
narketplace. In all, Samsung offers no less than
iine different PC and LAN computer models with
seventeen color and monochrome monitors! And,
1s a 3l-billion dollar international corporation,
samsung has the resources to provide continuous
support for its customers.

Circle 245 on Reader Service Card (DEALERS: 246)




WHAT’S NEW

HARDWARE -

OTHER

Make Your SCSI
a GPIB Port

he GPIB-SCSl is a
modem-size SCSI-to-gen-
eral-purpose interface bus
translator box that lets you con-
trol up to 14 GPIB instru-
ments from a single SCSI port.
Two buffer options are
available, and at least one is re-
quired for a key disconnect/
reconnect feature that allows
you to disconnect from the
SCSI bus and still continue to
communicate with the GPIB
instrument. This ensures that
the performance of the SCSI
bus doesn’t suffer because of
the slower GPIB instrument.
The GPIB-SCSI has a
built-in DMA controller for
transferring data at rates of
up to 900K bytes per second. It
also supports all GPIB con-
troller functions as well as nor-
mal and extended talker and
listener addressing, serial and
parallel polls, service re-
quests, and passing and receiv-
ing control. It implements all
the SCSI bus phases, including
arbitration and selection/re-
selection phases, asynchronous
data transfer, and parity gen-
eration with optional checking.
Although drivers aren’t
necessarily needed, they are
available for the DEC VAX-
station, the Sun SPARCStation
1, and Macintosh computers.
If you want to work with
SCSI devices, you can flip a
switch and make the GPIB-
SCSI an interface for SCSI de-
vices to talk to dedicated
GPIB controllers. You can use
the GPIB-SCSI this way to
interface up to seven SCSI
devices.
Price: Without RAM, $695;
with 64K-byte RAM buffer,
$795; with 256K-byte RAM
buffer, $995.
Contact: National Instru-
ments, 12109 Technology
Blvd., Austin, TX 78727,
(800) 433-3488 or (512)
794-0100.
Inquiry 1139.
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GPIB-SCSI interface controls GPIB devices better.

Replace Your Power
Unit with Power
and UPS

he EP-550 is a 200-W
power replacement unit

for your AT that includes a
standby power supply. You
simply replace your power
supply with the EP-550.

Maintenance-free batteries
provide 5 to 10 minutes of
backup power to your CPU's
DC logic circuits and to the AC
monitor. Power is 150 V AC
at 60 Hz, and the unit accepts
voltages from 80 V AC to 260
V AC and frequencies from 47
to 440 Hz. Optional equip-
ment includes DOS-based soft-
ware and an interface card
for automatic shutdown.

Features include a battery
charger, overcurrent protec-
tion, overload and short-cir-
cuit protection, and an audible
alarm to warn you of power
failure. Units are also available
for Compaq, Zenith, and

he PowerKey is a smart
power-on device for Mac-
intosh systems and peripherals
that lets you program specific
on/offtimes. Italsoserves as
asurge suppressor, noise fil-
ter, and overload protector.
PowerKey works with the
Mac SE, SE/30, I1, IIx, Ilcx,
and Ilci. Rated voltage is 125
V AC, current is 15 amps,

Apple computers.

Price: $795.

Contact: Enpower Corp.,
7929 Silverton Ave., Suite
610, San Diego, CA 92126,
(800) 322-7697 or (619)
536-9011.

Inquiry 1140.

Safe Computing
Claims Radiation-
Free Monitor

afe Monitor is a backlit

LCD for XT, AT, PS/2,
and Macintosh computers
that’s compatible with CGA
and VGA controllers, offer-
ing 4 and 16 shades of gray, re-
spectively. The screen mea-
sures 10 inches diagonally,
and the unit weighs 15
pounds.

Safe Computing claims

that the monitor blocks several
types of radiation, including
electric and magnetic radia-
tion, x-rays, and static build-
up. The key to blocking radia-

Easy Power-On for Your Mac

peak power dissipationis 1.5
kw, energy rating is 70
joules, current peak is 6500
amps, and the circuit break-
eris 15 amps.

Price: $99.

Contact: Sophisticated Cir-
cuits, Inc., 19017 120th
Ave. NE, Suite 106, Bothell,
WA 98011, (206) 485-7979.
Inquiry 1144.

tion is a patented mesh

wiring that stands between you
and the pixels. It also blocks
30 percent of the light that's
emitted, but Safe Computing
says that the screen remains
quite readable.

An optional device, Safe
Meter, can measure low-fre-
quency magnetic radiation in
two different bands of frequen-
cies: from 20 to 50,000 Hz
and from 300 to 50,000 Hz.
Price: $695; Safe Meter,
$145.

Contact: Safe Computing
Co., 368 Hillside Ave., Need-
ham, MA 02194, (800) 222-
3003 or (617) 444-7778.
Inquiry 1141.

Flexible
Digitizing Mat
Is 1/32-inch Thick

he 4-ounce Grid Master

Digitizing Mat is flexible,
is only 1/32-inch thick, and
can be rolled up like a poster.

With a four-button cursor
and a slide-switch pen in-
cluded, it gives you a resolu-
tion of 1000 lines per inch with
accuracy to 0.01 inch, Nu-
monics claims. It also main-
tains absolute positioning
with all software and remem-
bers its configuration even
with the power off.

Included is an RS-232C
cable, a setup menu template,
and drivers for the Microsoft
Mouse and Windows. A Mac-
intosh adapter is also
available.

Price: With cursor, $469;
with pen stylus, $449.
Contact: Numonics Corp.,
101 Commerce Dr., Mont-
gomeryville, PA 18936,
(215) 362-2766.

Inquiry 1143.

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 0. They appreciate the elegance
of 2 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.

It's no wonder that QNX users have achieved
so much since the product was first released
for the P 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 0S.” 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,
QNX is at least a full order of magnitade
faster than a typical UNIX system. Inte-
grated networking means you won’t
need yet another layer of software to set up
4 1AN, and you can use any mix 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
task 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 trademurk of Quantum Sotrware Systems Ltd, UNIX is a registered trademark of AT&T. PS/2 is a registered trademark of
International Business Mackines Corporarion. © 1989 Quantum Sofrware Systems Led.

Besides the satisfaction that QN developers
get from using a fast, powerful, and flexible
05, did we mention that they also enjoy
Jree technical support?

1f you're wondering why you don'’t already
know all about this great 05, you could try
asking the over-achievers who are smugly
guarding the secret of their success.

Better yet, 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 phore (613) 591-0931.

Circie 233 on Reader Service Card




WHAT’S NEW

Network Scheduling
to Enhance Group
Productivity

P owerCore has enhanced
its Network Scheduler I1
1.11 to let you combine the
scheduling of people and re-
sources with Why and Where
options to display the reason
for and location of scheduled
events. Network Scheduler is
compatible with Novell,
3Com, and Banyan.

Version 1.11 works with or
without E-mail such as
cc:Mail, 3+, 3+Open Mail,
and Message Handling Ser-
vice-compliant services such
as Da Vinci eMail and Action
Technologies’ The Coordina-
tor II. Network Scheduler also
supports wide-area networks
through MHS-compatible net-
works, and the menu is de-
signed to be compatible with
IBM’s Systems Application
Architecture/Common User
Interface.

A 4K-byte TSR program
now lets you hot-key between
your applications and Net-
work Scheduler.

PowerCore enhances groupware so everybody shares data.

clude support for remote users,
easy insertion of recurring
appointments without multiple
entries, reminder notes, and
programmable levels of
security.

Price: For eight users, $495;
for 25 users, $695; for 50
users, $995.

Contact: PowerCore, Inc.,
One Diversatech Dr., P.O.
Box 756, Manteno, IL

60950, (800) 237-4754 or
(815) 468-3737.

Inquiry 1150.

F inalsoft Synchrony 1.0 is
a comprehensive software
package designed for group

productivity that is compatible

dows, NetBIOS LANs, and
MHS.

It features personal and
public functions, and mixes of
the two. Synchrony comes
with an agenda, a group sched-
uling function, a multidocu-
ment text editor, a multiuser
database, a document cre-
ation and management func-
tion (whether text, pictures,
or spreadsheets), and E-mail.
Price: For six users, $445;
for 10 users, $695; for un-
limited users, $1995.
Contact: Finalsoft Corp.,
3900 Northwest 79th Ave.,
Suite 215, Miami, FL 33166,
(800) 232-8228 or (305)
477-2703.

RightWriter Now
Checks Your Prose
over Your LAN

NetWare-compatible

version of the grammar-
checking software Right-
Writer now lets you share one
copy among five colleagues.

It’s the same RightWriter
that’s been available for DOS
and Unix systems, with ad-
vanced parsing and an expert
system that includes more
than 4500 rules.

RightWriter checks your
documents for errors in gram-
mar, writing style, usage,
and punctuation. It will tell
you, for example, that “con-
sensus of opinion” is redun-
dant. And it includes features
that let you customize rules or
even turn them on or off so it
won’t flag every entry of
“NeXT Computers” as un-
usual capitalization, for
example.

Price: $285.

Contact: RightSoft, Inc.,
4545 Samuel St., Sarasota, FL
34233, (813) 923-0233.
Inquiry 1148,

Other main features in- with DOS, Microsoft Win- Inquiry 1151.

continued

IBM Package Lets Hearing-Impaired People Communicate by Phone

he PhoneCommunica-

tor is a hardware/soft-
ware product that lets hear-
ing-impaired people send
voice messages from PCs
and receive written replies
from the keypad of a Touch-
Tone phone.

Many hearing-impaired
people now use Telecom-
munication Devices for the
Deaf (TDD) terminals
(small acoustic couplers
with keyboards and screens)
for conversation with one an-
other and with organizations
that offer TDD access, but
most hearing individuals
don’t have such terminals.
One common way to reach
hearing people is through

“relay"” services, offered by
AT&T and other companies,
in which an operator reads
typed messages from a hear-
ing-impaired caller aloud to
the hearing person and then
types back the spoken re-
plies. Relay service is avail-
able only in certain regions
at certain times of the day,
and it has drawbacks, in-
cluding cost and lack of
privacy.

The PhoneCommunicator
runs on a PC or PS/2 (Mod-
els 25 and 30) under DOS
and consists of a multifunc-
tion board and software. The
board has a modem for com-
munication to ASCII BBSes
or TDD devices, a voice syn-

thesizer for speech output,
and an auto-answer function
that records and time-
stamps incoming text mes-
sages when nobody is pre-
sent to receive them.

The software provides a
character-based interface
for sending and receiving
messages. To talk, the hear-
ing-impaired person types
words on the keyboard and
the voice synthesizer speaks
them over the phone. To re-
spond, the hearing user en-
ters letters on the telephone
keypad.

You can initiate outgoing
calls manually or use a built-
in auto-dialer with a phone
list. The user will typically

begin the call with a prepro-
grammed message that iden-
tifies him or her as hearing
impaired and gives instruc-
tions on how to respond
using the phone keypad.
Whena call is incoming, the
screen flashes to alert the
hearing-impaired user, and
the synthesizer greets the
caller with a programmed
message. All conversations
can be saved to disk.

Price: $600.

Contact: IBM National Sup-
port Center for Persons with
Disabilities, P.O. Box 2150,
Atlanta, GA 30055, (800)
426-2133 (voice) or (800)
284-9482 (TDD).

Inquiry 1154.
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WITH DEMO 11 1 CAN
PROTOTYPE MY COCONUT

The Polytron Version Control System
(PVCS) provides complete control over
the configuration of your software and all
its elements. Previous configurations are
easily recovered at any time. Conflicting
module changes can be detected or
avoided. You always know who made a
change, what it was, why it was made,
and what revisions contain the change.
You can coordinate revisions, special ver-
sions and upgrades - automatically.

PVCS is the market leader in
version control. Our user list reads like a
Who's Who of software development.
The new version (3.2) adds fine-grained
file and function security; enhanced
parallel development support; and an
even higher degree of customization and
configuration control.

Professional PVCS, MS-DOS
Professional PVCS, 0S/2
Demo II

Plink86+

Dan

Bricklin's® Demo 11
Demo Il is the perfect tool for:

@ Creating realistic demos of your
product without releasing any
active code.

@® Prototyping systems before
coding them to ensure they meet
users needs and expectations.

@ Building tutorials or even
full-blown Computer Based
Training products.

@ Any application where you need a
way to simulate the action of a live
program without creating or
supplying the program.

Dan Bricklin's Demo Il is a powerhouse
prototyper, tamed by a superb interface.
The rich control language permits
complex demos so realistic that users
will believe they are using an actual
program. While any programmer will
quickly feel right at home with the
control language, it can be ignored
completely for simpler demos, tutorials
or prototypes.

Sage Software
has merged with
Polytron and
acquired exclusive
rights to publish Dan Bricklin's ®
Demo II™ and Plink86+. Sage is one
of the fastest growing suppliers of
"Best In Class" software develop-
ment tools. And remember the best
place to buy Sage tools -
Programmer's Paradise.

Plink86+

Over 20,000 programmers rely on
Plink86+ to manage program memory
and to link large applications. Plink86+ is
time tested, evolved technology with
extensive capabilities to improve your
software. It is more than just an overlay
linker - it’s an overlay editor, permitting
you to quickly try different structures.

It's the industry standard overlay
linker, so you know your application will
run on the largest number of PCs. You
c¢an create programs as large as 16 MEG
to run in as little as 192K of memory.

Code linked with Plink86+ automati-
cally uses expanded or extended
memory. No modifications to your
source is required. If the memory is
present your software runs faster; if not
it overlays from disk as usual.

Source code necessary to cusiomize
prompts and messages for the overlay
loader is included. Sage does not
require a royalty for products including
the overlay loader.

orilow 1-800-445-7899
e ngw«w
$495  $395




Programmer’s Paradise... for

CAN I PAY

GREAT/

YOU IN BEADS?...
NO! COCONUTS?... NO!
AMERICAN EXPRESS...

WE'LL MATCH NATIONALLY ADVERTISED PRICES.

LIST OURS
386 CONTROL PROGRAMS
DESQVlew 386 190 169
woft Windows/386 195 129
VM/386 245 199
VM/386 Multi-User 895 819
VM/386 NetPak 150 119
386 DEVELOPMENT TOOLS
386 ASM/LINK 495 435
Lahey F77L-EM/32 (w/ OS/386) 1090 975
Novell C Network Compiler/386 995 779
Paradox/386 895 629
WATCOM C 7.0/386 895 799
ASSEMBLY LANGUAGE
Advantage Disassembler 295 279
ASMFlow 99 89
ASMTool 90 80
M T ssembler 150 95
OPTASM 125 109
Re:Source 150 129
Sourcer w/ Pre-Processor 140 125
Turbo Assembler/Debugger 150 105
Visible Computer: 80286 100 89
BASIC COMPILERS
MS BASIC Prof. Devel. System 495 329
QuickBASIC 99 69
True BASIC 100 69
Turbo Basic 100 69
BASIC LIBS/UTILITIES
dbALIB 39 11
Dialogic 79 70
GraphPak 79 70
GraphPak Professional 149 125
LaserPak 79 70
P.D.Q. 99 89
ProBas 135 125
ProBas HyperHelp Toolkit 99 94
ProBas Telecomm. Toolkit 75 70
ProBas Toolkit 9 94
ProMath 99 94
ProScreen 99 89
QBase and Quickscreen 149 125
QuickComm 139 125
QuickMenu 59 55
QuickPak 79 70
QuickPak Professional 149 125
QuickPak Scientific 79 70
QuickScreen 79 70
QuickWindows Advanced 149 125
QuickWindows Advanced Corp. 500 445
C COMPILERS
C Network Compiler 695 525
Lattice C 6.0 250 155
Microsoft ¢ 450 289
MS QuickC 99 65
MS QuickC w/ QuickAssembler 199 135
Top Speed C 199 179
DOS Professional 399 359
0$/2 Professional 495 445
Turbo C 150 99
Turbo C Professional 250 169
WATCOM C 7.0 395 319

C++
Guidelines C++
NDP C++
Zortech C++

Developer's Edition
Zortech C++ Tools
Zortech C++ Video Course

C-COMMUNICATIONS
Breakout Il

C Asynch Manager 3.0

Essential Communications
Greenleaf Comm. Libiary
Greenleaf ViewComn
SilverCormm C Async Library
View-232

C-FILE MANAGEMENT

Btrieve
Btrieve for DOS 3.1 Networks
CBTREE

C-Index

C-ISAM

Codebase IV

CQL w/ PASS

c-tree

dBC IlI

dBC Il Plus

db_FILE Bundle
Essential B-Tree w/ saurce

LIST OURS

295
495
200
450
150
500

125
189
329
299
559
249
189

19
FairCom Toolbox - Prof. Edition 1095
695

FairCom Toolbox - Special
informix Products
Xtrieve PLUS

C-GENERAL LIBRARIES
C TOOLS PLUS/6.0

C Utility Library

Greenleaf Functions

Greenleaf SuperFunctions
Power Search

Turbo C TOOLS/2.0

C SCREENS
C-Worthy w/ forms and source
Facelt
Greenleaf DataWindows
Hi-Screen XL
Hi-Screen XL Prof. Sevies
JAM
Panel Plus
Power Screen
Vermont Views
Vitamin C

VC Screen

C-UTILITIES/OTHER
Clear +
C-Terp
Heap Expander
Norton Guides for C
PC-lint
PCYACC Personal
PCYACC Professional
TimeSlicer
w/ source

CALL

595

249
229
299
149
149

495

99
395
149
325
595
495
149
395
225
149

200
300

80
100
139
249
495
295

1000

CALL

LIST OURS

OS/2 TOOLS

Brief 199 155
Btrieve 595 449
CASE:PM 995 949
Epsilon 195 159
Greenleaf DataWindows 395 330
MKS LEX:YACC (0S/2) 399 339
MKS Toolkit (DOS & OS/2) 399 339
MS OS/2 Pres. Mgr. Softset 150 105
MS OS/2 Prus. Mgr. Toolkit 500 339
MultiScope 299 229
Panel Plus 495 395
PC-lint 139 101
PCYACC 395 359
Smalltalk/V PM 495 395
Vitamin C (0$/2) 225 165
XVT/PM 595 509
PASCAL LANGUAGE
Asynch PLUS 149 115
B-tree Filer 125 9
MS QuickPASCAL 99 69
Object Professional 150 119
Power Tools PLUS/5.0 149 109
Topaz 75 67
Turbo Analyst 99 79
TurboMAGIC 199 179
Turbo Pascal 5.5 150 105
Turbo Pascal 5.5 Professional 250 175
Turbo-Plus 5.5 199 159
Turbo Professional 5.0 125 99
PROTOTYPING
Dan Bricklin’s Demo I1 195 159
Instant Replay 11l 150 135
ProtoFinish 300 269
Show Partner F/X 350 319
Soft Demo 80 70
TRANSLATORS
Bas_C Commercial 375 323
dBx Translator 550 467
FOR_C 575 519
PROMULA.FORTRAN 450 399

WINDOWS (MS) TOOLS .
49

Actor 395
Case:W 795 759
C-Talk/Views 450 375
dBFast/Windows 249 229
MS Windows Development Kit 500 349
RFFlow 79 69
Whitewater Resource Toolkit 195 169
WinTrieve 395 339
ADDITIONAL LANGUAGES

APL*PLUS 549
Janus Ada/Compiler System 300 269
Lattice RPG 1600 1469
Meridian AdaStudent 50 45
Meridian Ada Developer's Kit 1095 985
MKS AWK 99 85
Personal Rexx 150 139
PolyAWK 99 85
Smalltalk-80 (386) 595 335
Smalltatk/V 100 85
Smalltatk/V 286 200 169

NEW RELEASES

ProtoFinish by Genesis

LIST OURS
COBOL LANGUAGE
Micro Focus:
COBOL/2 w/ Toolset 1800 1499
Personal COBOL 149 129
MS COBOL 900 629
Realia COBOL 995 849
w/ RealMENU 1145 979
SCREENIO 400 375
CODE GENERATORS
Source 395 299
Loglc Gem 99 89
Matrix Layout 3.0 200 169
PRO-C 399 339
DATABASE DEVELOPMENT
Clarion 2.0 499
Clipper 5.0 695 519
dBASE IV 795 489
dBFast/PLUS 249 219
dGE 195 179
FlashTools! 89 79
FoxBASE+ 395 249
Magic PC 299 249
R&R Report Writer 150 129
R&R Code Generator 150 129
Say What?! 50 45
SilverComm Library 2.0 189 165
Tom Rettig’s Library 100 80
DOCUMENTING/
FLOWCHARTING
Clear+ 200 169
C-Clearty 130 115
Flow Charting It+ 229 185
Interactive Easyflow 150 125
Paginate 100 90
Source Print 99 89
The Documentor 295 245
Tree Diagrammer 99 89
EDITORS
BRIEF 3.0 199 CALL
Edix 195 165
EMACS 325 265
Epsilon 195 138
KEDIT 4.0 150 125
MKS Vi 149 129
Multi-Edit 99 89
Multi-Edit Professional 179 159
Norton Editor 75 59
SLICK Editor 195 175
PF, 245 199
VEDIT PLUS 185 115
Vg 150 135
FORTRAN LANGUAGE
Grafmatic 135 119
Lahey F77L 595 529
Lahey Personal FORTRAN 77 95 89
MS FORTRAN 450 289
Plotmatic 135 119
RMFORTRAN 595 499
GRAPHICS LIBRARIES
Baby Driver 250 199
Essential Graphics 399 279
Font-Tools 150 119
Font Window 125 109
GraphiC 5.0 395 319
Graphics-MENU 195 175
Data Entry Design 99 89
Data Entry Module 59 53
GSS Graphics Devel. Toolkit 595 509
HALO 395 279
HALO Window Toolkit 595 419
lcon-Tools/Plus 150 119
Menuet 250 199
MetaWindow 250 209
MetaWindow Plus 325 269
PCX Effects 99 89
PCX Programmer’s Toolkit 195 175
PCX Text 149 135
Turbo Geometry Library 200 179
LINKERS/LIBRARIANS
Plink86plus 495 395
PolyLibrarian W 149 135
.RTLink 295 265
.RTLink/Plus 495 CALL
MODULA-2
LOGITECH Modula-2
Compiler Pack 99 7
Development System 249 199
TopSpeed Modula-2:
B-Tree Toolkit 149 135
Communications Toolkit 149 135
Compiler Kit 100 89
DOS 3-Pack 200 179

NETWORK PROGRAMMINC
Btrieve/N 459

Novell C Network Compiler 695 559
dBASE IV LAN Pack 995 645
FoxBASE +/ LAN 595 479
NetWare C Interface 295 239
NetWare SQL 595 459
Paradox LAN Pack 995 697
Remote Procedure Calls 950 829

ProtoFinish creates program prototypes,
demos and tutorials. Screen design
module for ASCII-based screens
Screen capture utility. 4th-generation
language for simulating look and feel of
rogram. Run-time utility. Assembly
anguage routings for incorporating
screens in C, PASCAL, BASIC, and
Clipper code

List: $300 Ours: $269
C-Clearly by V Communications
C source code formatter, ideal for
making obtuse code clear. Allows all
of your code 1o be presented in a
consistent format of your choosing
Templates are included for several
common styles as well as standard
K&R

List: $130 Ours: $115

Help/Build by Pacific Firmware
Help/Build is a complete help
information and error screen generation
tool, It allows you to develop any kind
of pop-up help and errar message
system, Programmers and technical
writers use it to create context-sensitive,
truly user-friendly help for both novice
and expert.

List: $249 Ours: $179




Service, Selection, $avings , (3%

Input Devices
ist Ours
FastTRAP Serial 119 99
FastTRAP Bus 139 119
PC-TRAC Serial 149 125
PC-TRAC Bus 169 143
PC-TRAC PS2 119 99
Logitech Series 9 Bus Mouse 129 85
for PS/2 109 69
Logitech Ser. 9 Serial Mouse 119 79
for PS/2 139 89
MS Mouse w/ Wndws, Ptbrsh 150 109
MS Mouse w/ Paintbrush 200 139
ScanMan Plus 3139 199
LIST OURS
APPLICATION SOFTWARE
COMMUNICATIONS
Carbon Copy Plus 199 129
Laplink 11t 150 99
PC Anywhere I1I 145 9
Procomm Plus 75 50
SideTalk 120 90
DESKTOP PUBLISHING
Adobe Ulustrator 695 409
Corel Draw! 595 399
Gem Desktop Publisher 299 183
HALO DPE 195 139
Lattice HighStyle 375 319
MKS SQPS 495 479
PageMaker 795 509
Ventura Publisher 895 525
MATHEMATICS
Derive 200 179
MathCAD 495 315
Mathematica 386 695 625
SCIENCE & ENGINEERING
AutoCAD Release 10 3000 CALL
AutoSketch 150 95
ChiWriter 150 129
Control System Toolbox 495 375
CsS 495 469
Design CAD 3-D 400 292
Drafix Windows CAD 695 CALL
EXACT 475 380
Generic CADD Level 3 300 179
LABTECH Acquire 195 179
LABTECH Chrom 995 779
LABTECH Notebook 995 779
MICRO-CAP IlI 1495 1269
Orcad PCB 1495 CALL
PC TEX 249 229
SCHEMA 11+ 495 449
STATGRAPHICS 895 586
Tango CAD Pack 995 949
Tango PCB Series It 595 559
TECH*GRAPH"PAD 395 319
T 595 479
UTILITIES
386 MAX 75 66
386 MAX Professional 129 115
above DISC 100 84
Command Plus 130 109
FASTBACK Plus 189 109
Help Build 250 179
MACE GOLD 149 129
Magellan 139 9
Memory Mate 70 47
MKS Toolkit 249 199
Move'em 89 79
Norton Commander 89 58
Norton Utifities 100 65
Norton Utilities Advanced 150 99
PC/Tools Deluxe 129 80
Pizazz Plus 149 79
QEMM/386 60 55
SpinRite 89 69
XTreePro 129 109
PRODUCTS BY VENDOR
BORLAND
Paradox 3.0 725 509
SideKick Plus 200 139
Turbo Assembler/Debugger 150 105
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
DIGITALK
Smalltalk/vV 100 85
Communications 50 4§
EGA/VGA Color Extension 50 43
Goodies #1, #2 or #3 50 4%
Smalltalk/V 286 200 169
Smalltalk/V PM 495 398

5. 7899;‘

LIST OURS — 1
1GC ACTOR 2.0--New Version--More Memo
VM/386 245 199 | S .
VM/386 Multi-User 895 819 Actor® 2.0 is a significantly enhanced version of Actor, the most productive
VM/386 NetPak 150 119 ] wba‘y t;) w.ritet géograms for Microstoft Windows. Actor is an interactive,

object-oriented programming system,
g‘rElB\IL/?) ﬁYBERNETlCS 1490 99 featuring a large class library and source-
HALO DPE 195 139 code debugging. Since its release in
HALO 195 279 | 1987, Actor has enabled thousands of
HALO for O$/2 695 489 developers to learn object-oriented 1
HALOvision Ill 495 349 pro%rammmg while creating MS-Windows
HALO Window Toolkit 595 419 agp ications in half the time it takes in C. |
HALO for MS Developers 595 419 This new version breaks the 640K barriler
with automatic memory swapping. It also
mslggsl’?oi.TDcch System 495 329 in.dUdeS support for user-defined
MSC 450 289 primitives, as well as advanced object-
MS COBOL 900 629 oriented programming features. .
MS FORTRAN 450 289 | pjst: $495  Ours: $395 @ TheWhitewater Group®
MS Macro Assembler 150 95
MS OS/2 Present. Mgr. Toolkit 500 339
MS OS/2 Softset 150 105 . Dr. Switch™
MS Pascal 300 209 ¥ °
MS Programmer's Library 395 275 | Dr' Run Dr. Switch from a program's Exit-to-DOS
MS QuickBASIC 4.5 99 69 feature and swap all but 4k of it out of memory.
pal
MS QuickC 2.0 99 65 Use Dr. Switch witk: MS Make or PolyMake to |
MS QuickC w/ QuickAssembler 199 135 give your compiler, linker and version control
mg 3/‘,"%"PASCAL gg :: | ‘ system an additional 100K of RAM to work with.
ndows

MS Windows/386 195 129 ‘ Dr. Switch allows you to swap RAM resident
MS Windows Development Kit 500 349 programs such as desktop utilities and help guides
PERISCOPE out of the way while you compile, link and test
Peri i 495 429 your programs. The Doctor uses only 4k! And it
P‘;::Egg V512K 505 509 ‘k I can take full advantaﬁe of any expanded or ex-
Periscope I/MCA 745 639 tended memory you have available.
Periscope It 175 125 rog, .
Periscope ll-x 145 105 List: $99 Ours: $85 Black & Whike international, Inc.
Periscope 111/10 MHz 1395 1059
Periscope 1V/25 MHz x5 2195 | MS Basic Prof. Development System
gglsyillltino's’?)emo Il Progam 199 159 A complete solution for serious professional BASIC programmers. This [
Personal PVCS 149 125 system allows you to create large programs with up to 16 MB of compiled
Plink86+ 495 395 code. And speed optimizations and more granular run-time libraries mean
PolyAWK 99 85 smaller and faster executables. Microsoft BASIC
PolyDoc 199 169 includes many new language features including
PolyMake 149 125 a completely integrated 1ISAM for creating fast,
PolyShell 99 85 powerful database applications. Expect produc-
Professional PVCS 495 419 tivity gains using the MS QuickBASIC extended

environment. Full EMS support allows you to

SOUTH MOUNTAIN SOFTWARE handle larger programs than with QuickBASIC

Breakout Il 125 99 and the integrated debugger has twice the
gssli'rzll'gl ;'bT'r"eZ ‘33 '?; capacitr. There's more, in fact everything you'll

R rce 198 159 probably need in one package. .
Essential Communications 249 199 List: $4 ; X W
Essential Graphics 299 239 LHR At Oy 2

w/ source 598 479 5 .
GUIDO . CALL CALL HALO Window Toolkit: The Windowing Alternative
/rj?elgij:;qg./mg lgg "7): The HALO Window Toolkit is a graphical user interface tool that speeds

w/ source 198 159 development of graphics and imaging applications.
Screen Star 99 79 * Extensive memory management facility

w/ source 198 159 detect; and useds iEternal, extended(,j ’

expanded and disk memory as neede:
X‘!,‘:,ITEWATER CL{ouL; 495 395 ¢ Includes HALO graphics toolkit
Language Extensions | 99 B85 * Supports wide variety of graphics displays
Whitewater Resource Toolkit 195 169 (i"FItUdi";S Sighareml“tio")r imaging devices,
WinTrieve 395 339 printers and scanners
® Practical time-saver for Microsoft C
Prograammers od le devel
' A ¢ Provides a source code compatible develop-

Prog rammers Policies rMEDIA ment path to target both the DOS and 0OS/2
Phone Orders CYBERNETICS operating environments
Hours 9 AM-7 PM EST. We accept List: $595  Ours: $419
MasterCard, Visa, American Express. -

Include $4.00 per item for shipping and
handling. All domestic shipments by

UPS ground. Rush service available. International: 201-389-9228

- New Corporate Phone #:
Customer Service: 201-389-9229

800-422-6507

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

Fax: 201-389-9227

Call or Write for Latest Free Catalog!

International Service

Phone number required 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. Most
manuxacturer's roducts cannot be
returned once disk seals are broken. 1163 Shrewsbury Ave.

Circle 223 on Reader Service Card

1899

A Division of Voyager Software Corg '
, Shrewsbury, NJ 07702
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WHAT'S NEW

SOFTWARE *» PROGRAMMING

Add PM or Windows
Interfaces
to Applications

W ith Choreographer,
you can design a custom
interface for your application
running under Windows or
0S/2’s Presentation Man-
ager. According to GUIdance
Technologies, the interface
you create can compile into a
dynamic-link-library or exe-
cutable file. An application can
drive the interface, or vice
versa.

According to GUIdance,
you can call C code from with-
in Choreographer or call
Choreographer from C code
using an Application Pro-
grammer Interface. And you
aren’t required to run every-
thing from Choreographer:
When you compile the appli-
cation, the development envi-
ronment can drop out; what’s
left is an object module that’s
linkable, similar to some-
thing you’d produce with a
C compiler.

Choreographer includes
display and bit-map editors,
class and instance browsers,
an object inspector, an inter-
active debugger, a thread
manager, an interface object
library, and a display editor.

GUldance says that you
can use Choreographer to build
graphical user interfaces for
Unix Motif, LAN Manager,
Logical Unit 2 and 6.2, and
Structured Query Language.
Price: $2995 to $7500.
Contact: GUIdance Tech-
nologies, Inc., 800 Vinial St.,
Suite 412, Pittsburgh, PA
15212, (412) 231-1300.
Inquiry 1155.

Protected-Mode C
Compiler

new version of Rational

Systems’ Instant-C incre-
mental compiler uses the
company’s DOS extender tech-

56 BYTE * MARCH 1990

Airline Reservations

With Choreographer’s display editor, you can create interface
elements that appear inside the client area of the application (in
this case, the icons that can display flight information).

nology to let you compile and
run protected-mode versions of
C applications that can sup-
port up to 16 megabytes of
memory. The Instant-C 4.0
environment runs exclusively
in protected mode, but you
can use the compiler’s Mixed
Mode feature to run the ap-
plication in real mode, allow-
ing you to run larger pro-
grams. Mixed Mode also lets
you compile an application
without having to worry about
the restrictions on assembly
and object code that protected
mode imposes.

Instant-C 4.0 includes a
code browser, data inspection
windows, dynamic cross-ref-
erencing for functions or data,
and automatic generation of
function prototypes. The com-

piler runs on the IBM AT

with 1 megabyte of RAM.
Price: $795.

Contact: Rational Systems,
Inc., 220 North Main St., Sec-
ond Floor, P.O. Box 480,
Natick, MA 01760, (508)
653-6006.

Inquiry 1157.

CASE:PM Opens
Upto COBOL and C

he programming toolkit

CASE:PM, which is de-
signed to simplify the often-
frustrating job of creating
Presentation Manager (PM)
applications, now comes in a
version that lets you develop
0S/2 applications in COBOL.

Design DSP Applications on the Mac

SP Designer 1.0 from

Zola Technologies is

| an integrated design envi-

ronment for the development

| of digital signal processing

! applications for the Motorola
56001 processor.

The program uses the ex-
| tensible environment of
MPW 3.0 to develop and test
digital filters, create test sig-
nals, and generate filter
code. You can also perform
real-time evaluations of
| DSP56001 programs run-

ning on a Digidesign Sound
Accelerator card. ,
DSP Designer 1.0 runs on ‘
the Mac Plus or higher with |
at least 1 megabyte of mem- |
ory (2 to 4 megabytes is rec- \
ommended). ‘
Price: $895; with MPW 3.0,
$995.
Contact: Zola Technol-
ogies, Inc., 6195 Heards
Creek Dr. NW, Suite 201,
Atlanta, GA 30328, (404)
843-2972.
Inquiry 1156.

With CASE:PM for CO-
BOL (used along with the OS/2
1.2 Software Development
Kit), you can develop new Sys-
tems Application Architec-
ture-compliant applications or
modify existing COBOL
code for use under 0OS/2.

Caseworks has opened up
the internal knowledge base on
both the C and the COBOL
versions of CASE:PM. This
lets you customize CASE:
PM's proprietary internal
Software Engineering Lan-
guage to incorporate your
own common instructions,
rules, and procedures.
Caseworks says that this is use-
ful for programming teams,
where incorporating standard
routines such as communica-
tions or disk I/O into the SEL
knowledge base eliminates
the need for rewriting com-
monly used code.

Also added to the newest
versions of CASE:PM is the
ability to switch between a
*“build” view (for constructing
PM screens) and a “test”
view that lets you test your
work (as though it were a
running PM application) be-
fore generating and compil-
ing code.

CASE:PM now supports
multiple, overlapped, and tiled
child windows. Also in-
cluded is a code management
facility that automatically
brings forward programmer-
added code each time you
change or redesign the
interface.

Price: CASE:PM for C:
closed knowledge base, $1995;
open knowledge base, $3995;
CASE:PM for COBOL.: closed
knowledge base, $2495; open
knowledge base, $4495.
Contact: Caseworks, Inc., 1
Dunwoody Park, Suite 130,
Atlanta, GA 30338, (404)
399-6236.

Inquiry 1158.

continued



[fyouTe
wondering
which tablet
I8 the industry
standard...

© 1989 Summagraphics Corporation. Al rights reserved.
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..ask our competition.

More graphics software programs support the
SummaSketch® format than any other format on the
market. CAD, CAM, CAE, design graphics, business
graphics, desktop publishing, ¢artography—over
250 software programs in all.

Most tablets provide a lot of their compatibility
with these software programs by emulating Summa-
graphics SummaSketch (MM® Series) and Bit Pad®
technology—just look it up in their manuals. In fact,
in a recent article comparing IBM® PC version tab-
lets, all nine competitive tablet manufacturers emu-
lated Summagraphics for software compatibility.

So if you're trying to decide which tablet to pur-
chase, this may help: If other tablet manufacturers
depend on our experience, shouldn’t you?

For literature and the name of a local dealer call
1-800-888-2028, Ext. 304. For technical information
call 203-881-5400.

r Free Software Compatibility Direcfory— T
3 Send me my list of over 250 programs compatible with
Summagraphics tablefs.

[ Send me reseller information. ! sell (aty) tablets

|
|
|

annually. |
[ Send me OEM information. |
Nome: Tilee |
Company: |
Address: |
City: State: —___Zip: —_ I

Phone: ﬂ

——————————

Mail to: Summagraphics Corporation ; d
Sixty Silvermine Road
Seymour, (T 06483

S.  Surmagraphics.

Every decision should be this easy.™

For IBM/Compatible information circle 272, for Macintosh information circle 273, for Dealer inquiries circle 274 on Reader Service Card.



WHAT'S NEW

SOFTWARE « BUSINESS

and because it runs under Win-
dows, Toccata lets you build
applications without seeing the
command-line interface.

With Toccata’s six appli-
cation processors, you can
create applications that per-
form such operations as joining
a Lotus 1-2-3 worksheet with
a dBASE table or aggregating a
hierarchical file to the 1-2-3
format.

Toccata runs on the IBM
AT with 512K bytes of RAM.
Price: $495.

Contact: Business Planning
Systems, Inc., P.O. Box 725,
Carlisle, MA 01741, (508)

SAS Coming
for OS/2

AS Institute is develop-

ing a version of its SAS
System integrated software to
run under the OS/2 Presenta-
tion Manager. The program
will feature data management,
statistical analysis, report
writing, graphics, decision
support, and applications de-
velopment, while taking ad-
vantage of all 0S/2 PM
features.

The program, which

The SAS program editor, log, and output. In the editor, you can
tell SAS where to find your data, what data to analyze, and which
application to invoke (here, an employee database).

should be available in the sec- 369-2574.

ond quarter of this year, will Inquiry 1161.

run on the IBM AT with 0OS/2 will generate a prompt list for Project WorkBench. Project-

1.1, a hard disk drive, and the project manager. With the BASE runs on the IBM PC

6 megabytes of RAM. list you can cross-reference with a hard disk drive. A Contact
Price: $695 for a one-year tasks and deliverables and de- Price: $2950 for all four

single-workstation license; termine what is needed to modules. Management
$330 for renewal; quantity complete each task. Contact: Center for Project P rogram

discounts are available.
Contact: SAS Institute, Inc.,
SAS Circle, Box 8000, Cary,

As you select tasks from
the Lifecycle module, the
Planning module automati-

Management, 18 Crow Canyon
Court, Suite 290, San
Ramon, CA 94583, (415)

he newest version of
Maximizer, a contact

NC 27512, (919) 467-8000. cally computes a potential Pro-  837-0397. management program, lets

Inquiry 1160. gram Evaluation Resource Inquiry 1166. you set up client lists with up to
Technique diagram that dis- 10 different columns, allow-

—— plays task dependencies. — ing one primary and up to nine
Once you’ve created a plan, : : secondary sorts.

DeVP:IOP the Estimating module helps Link Files Richmond has revamped

R_eahan Plans you predict the cost and effort Under the Toccata the program’s editor to support

with ProjectBASE needed to complete the proj- Umbrella boldfacing, underlining, ital-

ect using the historic database.
When estimating, the pro-
gram considers factors such as

ics, centering, justification,
page breaks, and other edit-
ing functions. You can insert

occata is a Structured
Query Language-based

rojectBASE, a front-end
tool for scheduling and

tracking packages, helps you

compose project plans and cost

estimates. It consists of four
modules: Lifecycle, Planning,
Estimating, and Customizer.
ProjectBASE now includes
a form-generation utility that

each employee’s experience,
knowledge, and predicted per-
centage of time available for
work on the project.

You can then export the es-
timates to a program such as
SuperProject, ViewPoint, or

Form Design Under Windows

ormMaster runs under
Windows 2.0 and lets
you create typeset-quality
forms in WYSIW YG format
and scale, move, delete, or
copy each of the objects that
make up the form.
You can use FormMaster
to print blank forms, or you
can type data into the form

and print the form and data
together. The program can
import and export dBASE
III Plus and ASCII data files
and handle text, numeric,
and formula data field types.

FormMaster lets you save
data entered into a form as a
separate record. You can
jump among data records

database repository that runs
under Microsoft Windows and
lets you integrate dBASE,
Lotus 1-2-3, flat, and other
file formats into a common
platform. You don't have to
transfer or restructure data,

and print forms with se-
lected records. You'll need
640K bytes of RAM to run
the program.

Price: $395.

Contact: Information Inte-
gration, Inc., 901 Russell
Ave., Gaithersburg, MD
20879, (301) 840-8977.
Inquiry 1162.

client and contact names into
letters, notes, or diaries via
Maximizer's paste buffer.

In the day-at-a-glance por-
tion of the program, you can
add, move, print, or delete
groups of appointments. You

58 BYTE * MARCH 1990

can now define, name, and
store macro commands.
Maximizer 2.0 works on
the IBM PC with a hard disk
drive.
Price: $295; network ver-
sion, $695.
Contact: Richmond Tech-
nologies and Software, Inc.,
420-6400 Roberts St., Bur-
naby, BC, Canada V5G 4C9,
(800) 663-2030 or (604)
299-2121.
Inquiry 1164.

continued
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RKSTATION.

UNIX WORLD

OF THE YEAR
1-9:-8-9

=xae AON)

JUST ADD OPEN DESKTOP.

Take a look at the vast majority of graphical workstations
developed over the past decade and you'll see something
they all have in common:

An integrated UNIX® System environment.

Now take a look at the vast majority of businesses that have put
computing power directly onto their office desktops over the
past decade, and you'll see something they all have in common:

Industry-standard personal computers.

It doesn't take a computer to forecast the platform that's going
to put graphical workstations on the vast majority of business
and engineering desktops in the next decade:

An integrated UNIX System environment for industry-standard
personal computers.

And that's what Open Desktop™ is all about.

Open Desktop is the complete graphical operating system
that's built on the most popular UNIX System platform of
all time—SCO™. And it lets you create your own networked,
icon-driven workstation environment using the industry-
standard 386 or 486 computers and peripherals of your choice.

OPEN
‘—D—J-—' .DESKTOP.

The Complete Grapbical Operating System

In a single, easy-to-use, fully supported—and completely
integrated—package, Open Desktop delivers:

+ the full 32-bit, multitasking computing power of SCO UNIX
System V/386
« compliance with POSIX™ and X/Open® standards

« an OSE‘Motif -based, Presentation Manager-compatible,
graphical user interface

« distributed SQL database manag ment services

« compatibility with existing DOS, XENIX*®, and UNIX System
applications and data files

« NFS™ TCP/IP, and LAN Manager networking facilities
And all at an unbelievably affordable price.

Discover the complete graphical operating system that
leading companies worldwide are choosing as their devel-
opmet platform for the '90s—and using to turn their 386 and
486 PCs mto instant workstations today.

Open Desktop from SCO.

SCO =5

THE SANTA CRUZ OPERATION

For more information, call SCO today and ask for ext. 8400
(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL:. . .!uunet!scolinfo info@sco.COM

SCQ, the SCO loge:. Open Desktop, and the Open Deskiop logn rks of Tae Sania C Inc. UNIXis a3

repisiered irademmrk of X/Oprn Company Lid. OSF/ Mol is 4 l::demvknlmopu Software Foundation, Inc. XENIX lur,,

demark of ATAT in the UISAawd other countrivs. POSIX is of The Insttute of Ek
oy G ol demark of Sun

Engineers (1EEE). X/Openisa
w9

© B9 The SamtaCruz Operation, Inc. Al Rights Reserved. The Sania Cruz Operation, Inc., 400 Encinal Street, PO. Box Santa Cre

FAX: +44 (0923 17781, TELEX: 917572 SLOLONG

d Mi P Ssa 3 Inc.
uz, California 95064 USA  The Samta Cauz Gperation, Ud., Crox xy Centre, Lane, Watfosd WD KYN, Great Britain, +44 (0)923 Kibi44,
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Why wait? Northgate

Own the Northgate

SlimLine"320 for
OILLy 572 per month:

Own the Northgate
Elegance 386/25 for

per month.
*Based on purchase price of $2399.
**Based on purchase price of $4498.
Terms subject to credit approval. Prices subject to change without notice.
Offer notvalid for APO or FPO customers.

Chageany system. e
on the Nort ]gate N . svsrems.ve

0753 09Il 2i3808

Big N Credit Card ~+ somsee

instead of your major credit cards




gives you credit now

Pay for your Northgate
system with budget-easing
monthly installments.

Owning any Northgate system
is easy and affordable when you
use Northgate’s Big ‘N’ credit card.
Own the computer system voted
Best Buy by Computer Shopper
without straining your budget or
tying up your major credit cards.
When you Charge-iton Big N’ your
payments fit your budget every
month.

Simply fill out the Big ‘N’ infor-
mation form at the right and send
it to Northgate Computer Systems,
PO. Box 41000, Minneapolis, MN
55441. We'll do the rest. Better yet,
call our toll free number and talk to
a Big ‘N’ representative.

After your credit is approved,
one of our expert sales represen-
tatives will help you design the
Northgate system that's just right for
you. Bestof all, your system will be
shipped promptly.

Northgate also offers flexible
long term leasing plans for your
business. You can choose the plan
that best suits your needs, with up
to 5 year terms available.

Charge-it on Northgate’s Big N’
credit card! It's EASY to qualify,
CONVENIENT to use with 24
hours a day, 7 days a week service,
and assures FAST delivery after
you order.

Northgate, the Northgate Big N" and Shmlane are registered rademarks
of Northgate Computer Systems. Inc ©Northgate Computer Systems,
Inc 1990 All nghts reserved

PHONE NORTHGATE NOW
24 HOURS A DAY,

NQTICE TO WISCONSIN RESIDENTS
You must discloss your martal status.
| marmied
| unmamed
legulty sepasated L

BIG ‘N’ REQUEST FOR CREDIT

A married person may apply for individual credit. | am applying for (please check appropriate box):

("1 JOINT CREDIT with another person. Complete entire application.

1 INDIVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit
requested. Complete entire application

7 INDIVIDUAL CREDIT. Complete sections “'a"" and "'b"" only

Please complete all appropriate sections, providing at least two year's residence and employment history. This will enable your application to be

processed as quickly as possible. I you are self-employed, please be sure to complete section D" on back.

Applicants must be 18 years of age or older.

-

[ a. Your Personal Information Requested Line of Credit § - |
Your Name: First Iniviat Last Date of Birth: Soclal Sacurity Number
Mo Day Yr
Present Address  Street Atz City State b Fome Phane
{ ) =
Date of Residence: Month Year Buy Rent  Other
Monthly Payment: §
Pravious Address: Dates of
From To
Your Employer: (If seit-employed, see rear panel| Date of Employment: Position: Maonthly Income.
Ma Y Gross § Net §
Employer’s Address: Street City State Business Phone:
( ) =
Previous Addross: Dates of
Employer: From To
Income from alimony, child support  Other Income:
Of Separate maintenance payments
SEmEEA - — R =
y "3 | have received since Monthly Income
for tepaying s oshgston Date) Gross § Net $
Name and Addrass of Nearest Relative Not Living With You. Retationshp
b. Cl'fdil Information Include jont apphicant's infarmation, If jount acoount requested ]
Bank Name Address Checking
Bank Account: Savings
Checiung
Bank Account: Savings
Payment Balance
Bank Loan
I VISA
Bank Card
Other Credit
Card Reference
Othver Credit Account No Expires
Driver’s Licanse No. State Expires

[ ¢. Joint Applicant’s Personal Information

“1f you are 3 marmed Wisconsin apphcant, yva must provide your Spouse’s information below.
even though your spouss may not be signing this contract

Joint Applicant's Name: First Intial Last Date of Birth: Soclal Security Number.
Mo Day Yt
Address  Streel Apt = City State Zip Datn of Residence. Home Phone
Mo. Yr. ( ) -
Employer: Oate of Employment: Pasition: Monthly Income.
Mo Yr Gross § Net$
Employer's Address: Street City State Business Phone:
{ ) =
d. Self-Employed Information  comiete ts secoon only f you are set-empioyes
Business Name
1P I P
Business Address Business Telephone
{ ) -
Descripton of Business Your Position l;&!m
Your annual Business’
Income from business. annual income (gross) {net)
You must provide at least ono of the following:
1, Business Name Tedephone Peeson | Banker's Name:
* Bank ( ) -
Accountant’s Tetephone
2. Jom | (o .
3. Financial o business attached. BYI390

L

NORTHGATE
COMPUTER

800-548-1993 NS 2

7 DAYS A WEEK . FROM CANADA 800'338'8383 P.O. Box 41000, Minneapolis, MN 55441

Circle 205 on
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WHAT'S NEW

SCIENCE AND ENGINEERING

Analog Connection
WorkBench
for the PC

S trawberry Tree, a com-
pany that develops data
acquisition products for the
Macintosh and IBM PC, has
released a PC version of its
Analog Connection Work-
Bench program. Like the
Macintosh version, Work-
Bench PC lets you set up and
execute data acquisition appli-
cations by dragging icons and
connecting wires on the screen
to program, measure, and
control analog and digital I/O
without writing a single line
of programming code. The
company has also changed
the name of the Analog Con-
nection WorkBench 3.0 to
WorkBench Mac.

In both versions, Work-
Bench has 14 icons (e.g., cal-
culation, meter, chart, IEEE
488, pulse, and average) that
you pull down and connect
with wires to create a symbolic
representation of what will
actually happen in the hard-
ware. Once the connections
are made, you see the results
immediately.

The program’s fast mode
supports data acquisition as
fast as the hardware will
allow. Strawberry Tree says
the program can handle 80
percent of the data acquisition
needs of a laboratory. It sup-
ports external functions, al-
lowing you to program
through a high-level language
if the program doesn’t sup-
port your required application.

WorkBench Mac requires
at least 1 megabyte of RAM
and is compatible with Excel
and dBASE II1. It works on the
IBM PC with 640K bytes of
RAM and a mouse.

Price: $995 each.

Contact: Strawberry Tree,
Inc., 160 South Wolfe Rd.,
Sunnyvale, CA 94086, (408)
736-8800.

Inquiry 1167.
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With either version of WorkBench, data acquisition can be as

easy as connecting the dots.

Tools for Electrical
Engineers

new version of DAPPER

(Distribution Analysis for
Power Planning, Evaluation,
and Reporting) can handle
transient motor starting anal-
ysis, allowing you to predict
the effects on an electrical
system when a large motor is
turned on. DAPPER is a set
of programs for the design and
analysis of industrial and
commercial distribution power
systems.

According to SKM Sys-
tems Analysis, DAPPER 3.4’s
Concurrent interface pro-
vides a two-way communica-
tion channel between it and
any CAD program that accepts
a DXF transfer file. DAP-
PER 3.4 produces load sched-
ules and generates automatic
one-line diagrams. It can han-
dle feeder and transformer
sizing, load flow, and fault
studies. It generates reports
for three-phase, single line-to-
ground, line-to-line, and
double line-to-fault duties.

DAPPER 3.4 runs on the
IBM XT with 640K bytes of
RAM, any graphics adapter,
and a hard disk drive.

Price: For 100 nodes,
$3950; for 300 nodes, $6395.
Contact: SKM Systems

Analysis, Inc., P.O. Box
3376, Manhattan Beach, CA
90266, (800) 232-6789 or
(213) 546-6121.

Inquiry 1169.

C ircuitSoft is composed

of four modules that use
decision matrices to automat-
ically apply requirements, lim-
itations, comparisons, and
restrictions as defined by
manufacturers and the Na-
tional Electrical Code (NEC).
With CircuitSoft, you enter
data once and forward it to the
correct module. CSMain
serves as the main menu
program.

The Busses module han-
dles the basic tasks for an elec-
trical design project, includ-
ing load identification and
determining the NEC load
types.

Distrib, the load calcula-
tion program, calculates the
load on each bus, the branch
circuit loads, and the down-
stream loads that are served
by that bus. Wirsiz is the mod-
ule that calculates transform-
ers, overcurrent devices, phase
and neutral conductors, bus-
way sizes, conduit, equipment
ground wires, and system
ground wires.

The Ctrl "Z module calcu-
lates voltage drop, short cir-
cuit, and fault let-through of
overcurrent protection devices.

CircuitSoft runs on the
IBM AT with 640K bytes of

RAM and a hard disk drive.
Price: $700 to $1200 per
module.

Contact: CHP Computer
Services, 1726 Augusta Dr.,
Suite 118, Houston, TX
77057, (713) 977-3581.
Inquiry 1170.

Graphics and Data
Analysis for the PC

xum combines the capa-

bilities of a business
graphing package with statis-
tics, data editing, and curve
fitting, according to Tri-
Metrix. After you import data
in Lotus 1-2-3, dBASE, or
ASCII format, Axum can pro-
duce two-dimensional, three-
dimensional, and contour plots
and charts, including loga-
rithmic axes, three-dimension-
al mesh and line, and error
bar plots.

With the data editor, you
can transform, generate, and
analyze data. You can per-
form statistical analyses, curve
fitting, and smoothing on
data sets as large as your sys-
tem can handle, the company
says. Axum’s programming
language includes 100 func-
tions and operators. The graph
editor lets you add com-
ments, arrows, and symbols;
you can combine multiple
plots and rotate and reshape
three-dimensional objects.
More than 20 fonts, including
scientific and Russian, are
provided.

Axum can generate output
for Hewlett-Packard Graphics
Language, PostScript, GEM,
Lotus PIC, and Tektronix de-
vices. The program runs on
the IBM PC with 640K bytes
of RAM.

Price: $495.

Contact: TriMetrix, Inc.,
444 Northeast Ravenna Blvd.,
Suite 210, Seattle, WA
98115, (800) 548-5653 or
(206) 527-1801.

Inquiry 1168.
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Manage Duplicate
Files with the
Phantom Directory

thena Software’s Disc

Director lets-you visually
reorganize your directory
structure, eliminate duplicate
files, and attach comments of
up to 78 characters to pro-
grams and directories. The
program can also function as a
menu system, allowing you to
launch programs from data or
executable files when you're
in a Disc Director session.

Disc Director uses what
Athena Software calls a phan-
tom, or virtual, directory to
manage duplicate files. The
program scans your hard disk
for all duplicate filenames.
The phantom directory con-
tains a list of pointers to each
file. You can manipulate the
pointers as if they were actual
files in a directory, perform-
ing such standard file func-
tions as Copy, Browse, and
Erase. The Remove command
deletes the filename entry,
but not the actual file.

With the program, you can
search for a file in eight differ-
ent ways: by comment, text,
attributes, date, duplicate, byte
size, filename, and com-
mented files. The program dis-
plays information in bar
graphs and directory trees.
You can rearrange directories
by highlighting a “branch” on
a tree structure, dragging it
to a different location, and
then reattaching it.

Disc Director works on
the IBM PC with 512K bytes
of RAM.

Price: $79.

Contact: Athena Software,
4915 Twin Lakes Rd., Suite
19, Boulder, CO 80301,
(303) 666-9569.

Inquiry 1171.
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Disc Director provides information on a branch as you highlight it
and then paste it to another section of your hard disk.

Integrated Security
Program for the Mac

C asady & Greene’s Ac-
cess Managed Environ-
ment (A.M.E.) is a security
pragram for the Macintosh that
the company says will pre-
vent unauthorized access and
copying and protect your sys-
tem’s hard disk drive.

With A.M.E., you can set
access privileges for files,
folders, programs, and disks
that range from the basic,
limited default for first-time
users to access that requires a
password or key disk. A
TouchSafe Accessed Managed
Environment (T.A.M.E.) op-
tion works with a scanner to
check your fingerprint: The
scanner checks for blood flow
so a photocopy or wax copy

Tempo Macro Utility for Windows

empo, the macro utility
for the Macintosh that
lets you record keystrokes,
mouse-clicks, and mouse-
| drags to automate complex
or repetitive tasks, is now
available in a version for
Microsoft Windows.
Tempo for Windows
works within and between
applications and supports
loop and branch controls for

of the finger wouldn’t fool the
system, the company says.
A.M.E. lets you create a
hierarchy of users with varying
levels of privileges. The pro-
gram also lets you group files
and applications in access
sets for identical access privi-
leges, which can simplify the
setting and modification of ac-
cess on systems with many
files. An activities log lets you
define activities and users to
log, filter for viewing specific
activities or users, print the
filtered log, and limit access to
the log. With the log, you can
bill clients for computer work.
A.M_.E. can encrypt files
using fast or DES encryption.
You can also set it to erase
actual data, not just the file-
name in the directory, when
you delete a file. Another op-
tion is multipass erase, de-
signed to meet Department of

connecting or repeating
macros and conditional
statements. It can also replay
macro commands at varying

speeds.

Price: $99.95.

Contact: Affinity Micro-
systems Lid., 1050 Walnut
St., Suite 425, Boulder, CO
80302, (800) 367-6771 or
(303) 442-4840.

Inquiry 1173.

Defense standards.

Passwords can be case-sen-
sitive, and you can require that
users change passwords regu-
larly. And for those quick trips
down the hall that turn into
extended absences from your
desk, you can set A.M.E. to
black out the screen so that
only authorized users can log
on and see your data.

The INIT runs on the Mac
Plus or higher and requires
about 130K bytes of system
memory.

Price: $279; five sites, $895;
10 sites, $1495; T.A.M.E.
starts at $3000.

Contact: Casady & Greene,
Inc., P.O. Box 223779,
Carmel, CA 93922, (408)
624-8716.

Inquiry 1175.

Make Your
Spelling Checker
More Technical

G eocomp has released a
program called Tech-
Words that you can merge
with a word processor’s spell-
ing checker, allowing it to
check for technical terms not
commonly found in a spell-
ing checker.

TechWords has vocabulary
from computer science; aero-
nautical, chemical, civil,
electrical, industrial, and me-
chanical engineering; math;
bioscience; physics; and space,
planetary, and earth sci-
ences. You can choose to inte-
grate just the categories that
pertain to your work.

The initial release will
support WordPerfect and
Microsoft Word for the IBM
PC and Macintosh, and Xy-
Write. Other word processors
will be added, Geocomp
reports.

Price: $79.

Contact: Geocomp Corp.,

66 Commonwealth Ave., Con-
cord, MA 01742, (800) 822-
2669 or (508) 369-8304.
Inquiry 1174.
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Computer Shows
in Boston and
Points North

M egaMeeting, a trade
show for Macintosh

products and the largest users
group show in the Boston area,
will be held on March 31 and
April 1 at the Conte Forum on
the Chestnut Hill campus of
Boston College. The fourth an-
nual show, sponsored by the
Boston Computer Society Mac-
intosh Users Group and the
Boston College Microcomputer
Users Group, is free to all
members of BCS and to the
students, faculty, and staff of
Boston College. Nonmembers
may attend for a nominal fee.
In addition to featuring
product exhibits by Mac ven-
dors, MegaMeeting will offer

training provided by BCS vol-
unteers and extended product
demonstrations by developers.
A certified Apple dealer will
be present to upgrade your
system memory.

The Conte Forum is Bos-
ton College’s new multi-
million-dollar sports com-
plex with state-of-the-art video
equipment. The main show
floor has space for 75 vendor
booths.

Contact: MegaMeeting 1V,
Boston Computer Society Mac
Office, 48 Grove St., Somer-
ville, MA 02144, (617) 625-
7080; for exhibitor informa-
tion, call (617) 288-9664.

he Monadnock Com-
puter Fair and Exposition,
to be held on April 28 at
Keene State College, will in-
clude exhibits and seminars
by local users groups, vendors,

computer publications, and
educational institutions. You
can also sell your used com-
puter equipment at the show’s
flea market.

The show will be held at
the Spaulding Gymnasium
from 10:00 a.m. to 4:00 p.m.
Contact: Monadnock Music,
P.O. Box 255, Peterborough,
NH 03458, (800) 462-7536,
or call Barry Mallis at (603)
352-1130 ext. 265.

n April 8, Bangor,
Maine, will be the site of
the third annual Downeast
Computer Fair, which last year
featured Pete Peterson, vice
president of WordPerfect
Corp., as its keynote
speaker.
The fair is sponsored by
the Island/Reach Computer
Users Group and will be held
at the Eastern Maine Voca-

tional Technical Institute.
Although only two years
old, the group reports a mem-
bership of about 300, varying
from home users to medium-
size corporations. The
group’s library includes soft-
ware for the IBM PC, Atari,
Apple II, Macintosh, Amiga,
Commodore, and other com-
puters. A newsletter, the
Downeast Computer News, is
published bimonthly. The
group reports that the topic
of the March 22 general
meeting will be HyperCard
and hypertext. General meet-
ings are usually held at the
George Stevens Academy in
Blue Hill, Maine.
Contact: Island/Reach Com-
puter Users Group, P.O. Box
273, Deer Isle, ME 04627,
(207) 367-5955 or (207)
667-6412.

continued

DIAL
(617)

‘AP TOPS
5 2 7 8 6 7 7
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*
Toshiba, NEC, Zenith, Sharp, Mitsubishi,

Texas Instruments, Panasonic

Toshiba Service Genter

INTRODUCING. . .

Sleek new models from Toshiba!
Texas Instruments 6.7 pound, 286

powerhouse!

New Zenith models for the 90s

Laptop Rentals ® GSA Schedule Pricing ® Lease ® 30-day exchange policy

Zenith Preferred Service Center
* If CPU is purchased from us

NEC Premier Service Center

LAPTOPS, etc. 164 HAMPSHIRE STREET, CAMBRIDGE, MA 02139 (617) 527-8677

In MA dial 1-800-966-METRO for service
Falls Church, VA

Other Store Locations:
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*  Washington, D.C.

* Baltimore, MD
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HARMONY COMPUTERS

801 FLATBUSH AVE.. (BET. AVES. J & K) BKLYN. NY 11210
ORDER DEPT. ONLY 800-441-1144 OR 718-692-3232 — INFORMATION 718-692-2828

10th
Anniversary
Speciais

TOSHIBA T-1000 LAPTOP
$629.00

H.P. LASERJET IIP
$949.00

$279.00

* * * * * %

$1689.00

PANASONIC 1124 !

IBM PS/2 #30 (286) 20 Meg

WORD PERFECT 5.1
. $244.00

NEC MULTISYNC 3D
$579.00

Apple Image Writer Il

Citizen GSX 140 339
Dicomix Ink Jet 150 plus 314
Epson LX810 189
Epson FX 850 TR 334

Epson FX 1050 / _’/ > 449 l
Epson LQ 510 —— 329
Epson LQ 850 — /9y 489
Epson LQ 950 K—‘,/ 509
Epson LQ 105# i 669
Epson LQ2550 899
Hewlett Packard Desk Jet Plus 659
[ Hewett Packard Laser Jet 0 P 949 |
Hewlett Packard Deskwriter (Apple Macintosh) 789

Hewlett Packard Laser Jet NI 1579

BM AND COMPATIBLES

iBM Propninter 3
IBM Proprinter X24E
1BM Proprinter 3XL
1BM Proprinter XL24E

NEC P2200XE =
NEC P5200
NEC Ps3u0
Okidata 17
Okidata 182 Turbo
Okidata 183 (Wide Carniage)
Okidata 320
Oxidata 321
Oxidata 380
Okidata 330
Oxidata 391
Okidata 393

Mayes 1200 Externa’

IBM PS 2 #30 {286) 144 Meg Dr 1399 Hayes 12008 Interna 149
As apove w 1BM 20 Meg 1689 Hayes 12008 w Smaricom 2 179 |
As above win IBM 30 Meg 1799 Hayes 2400 Externa 324 |

1BM PS 2 Mod- 50Z (30 Meg) 2139 Hayes 24008 Interna 199

1BM PS2 Mode 50Z (60 Meg) 2449 Hayes 24008 w Smartcom 2 249

2 Meg Upgrade (PS 2-30 (286) 502.558X 70.80 399 Hayes 2400P +PS 2 50 60 70 80 429

IBM PS 2 #55 SX 30 Meg (3865X) 2599 Hayes Smartcom i Software 89

1BM PS 2 #55 SX 60 Meg (3865X) 2989 ATI 2400 Interna 169

IBM P § 2 Mono Womnitor (B503) \ 209 ATI 2400 Externa 199

IBM P § 2 Cour (8512) Monitor NN a9 Everex Interna *2108 72

1BM P S 2 Cour (8513) Monitor = O Everex 2400 P e a 169

TURBO 386 SYSTEM (20 MHZ} 1.2 Meg Drive l Everes 2400 E Pus Externa 199
Serial Paraliel, 1 Meg. Video Cara Monitor 1249 Everer 2400 mera PS 2 50 55 60 70 80 229
TURBO AT 286 SYSTEM 12 MHZ, 1.2 Meg Drive Everex Faxboara 269
Senal Parailel, 512K w/Monitor €99 Packard Be!! 1200 E xterna 89
TURBO XT SYSTEM 12 MHZ, Driva 512K (el 15 209 g 15
Video Cacd and Monitor 579 Promethws 2400 Interna 139
2400 Pus interna 199
Headstart 2 640K 10MHZ 5'. & 3°. E oppy Drives. Cardinal 2400 Intetna! 99
Coor Mono. Sera. Para @ Game DQS33 799 Cargina SendFax with 2400 BD Modem 149
Headstart 3 One Meg 12 MHZ 5'. & #'. F oppy Drives Facon 2400 Externg 109
2 Meg HD Sena: Paraig. Game. Mouse. DOS 3 3 Laptop Modwm 1200 Interna, 129
VGA Adapter 1899 Laptop Modem 2400 Interna 169
Headstart Explorer. 3'2 Drive Color Monitor 769

enal Parallel card, DOS 3.3

itsubishi 3B65X (16MHZ) 1.2 Meg. drive. 2 Meg. RAM
GA card with EGA Monitor

|594

MONITORS

Amdek 732 (VE3A) 399
Pninceton VGA Paperwhile — 129
Ponceton Max 15 N ) 249
Princeton Uitra Sync (16 ichi i J 849
Pnnceton Uftra Sync (14 inch) f it 489
NEC Multisynt G.S.IIA (Paperwhile) | il | 219
NEC Mul nc 2A (VGA) " i — 459
NEC Muitisyrc 30 579
Sony 1304 Multiscan (1024x768) = 3 649
Sony 1302 Multiscan 599
Sony 1320 VGA 469
[ Seiko #1140 (Res. 1024 x 768) 589 _]
Zerith 1492 589
Panasync C1381 489
Mitsubish: Diamondscan #1381A 469
Goldstar Superscana 1440 (800 x 600) 449
Goldslar #1430 VG-A 359
Pachkard Bell (SGA) #1431 369

Pachard Bell TTL Amber 12 Inch »1272A 89

Packard Beil TTL Amber 14 Inch » 1472A 129
Packard Bell (RGB) # 1452 249
Mercules Mor.ographic Pius w Ramfort 154
Hercules VGA Card Call

Genoa Super Hi Res Plus
Genoa 6400 VGA w 512K
Video 7 VGA

Video 7 VGA 1024: 256K
Video 7 VGA 10241 512K
Video 7 VGA VRAM (512K}
Orctid Pro Designer (VGA) 256K

[ Drehid Pro Designer (VGA) Plus 512K
STE ¥is § wra EM 16 256K 189
STB w154 Exva EM 16 512K
[ AT VGA Wonder 256K
ATI VGA Wonder 256K w Mouse 219

ATI VGA Wocger 512K 239
ATI VGA Wouder 512K w Mouse 269
Paradise Auto Switch (480) 9
Paradise VGA Plus 159
Paradise VGA Plus (16 bit) 189
Paradise VGA Professional 512K 229
Paradise VGA 1024 209
Paradise VGA 1024 (512K) 259
Everex Auto Sync (480) Deluxe L)
Everex Viewdont VGA 256K 169
Everex Viewpoint VGA 512K 219
MHarmony VGA (800 x 600) 129
Harmony VGA {1024 x 768) 149

Circle 496 on Reader Service Card (DEALERS: 497)

BM SOFTWARE

Aldus Pagemaker 3 0 479
Lotus 123 Release 3 < 359
Lotus 123 Version 2 2 A 324
D Base 4 H 459
Muitimate Advantage 1 289
Bortand Paradox 3 0 of 429
Microsott Exce! 4 299
Microsott Word 51 i< 209
Microsoft Windows 286 =2 64
Microsoft Windows 386 129

{Word Pertect 5.1

Word Perfect Library 20 69
Q&A30 209
PFS Prolessional Wrde (2 1) with PFS Graph 129
PC Too's Detuxe 55 79
Norton Utilites 4 § 54
Fastback Plus 99
Norton Utihties Advanced 4 5 4
Copy 2 PC Deluxe Boarg 109
Microsoft Flight Simutator Re 4 0 44
Wordstar Professwonel Rel 55 219
Ventura Desk Top Publishing ver 2.0 499
Managing Your Money - Release 6 19
Fast Lynx (Data Transfer Software and cables) 99

MS DOS 3.3 w/Besic
MS DOS 4.01 w Basic

Microsoft Mouse
Microsoft Mouse wih Windows
Logitech Hi Rez Mouse
Logitech Scanman Pus
Genws 3 Button H Rez Mouse

Sharp UX 110
Sharp FQ 230
Sharp FO 330
Sharp UX 350
Sharp FO 50
Sharp FO 550
Panatax #120 w A1swering Machin 799
Panatax #135 569
Panatax #14( 659
Panafax #145 679
Panatax #»155 "9
Panatax »250 189
Pé » #26( 49
veeix Faxl ' .
Cargna SendFaes with 2400 Bawd Modem .“
98 Foot Fax Paper (6 Rolls) 29
64 Fo. ' Fas Pagw 6 RO s 49

378 Foo' F w4 Paper ik Ro s 9

S Wax ‘Astimate m'y Dwait Ca'to Fax or Telephone 159

Panasonic *180
Panasonic "19%

r Panasonic 1124 279
Panascnic 1624 399
Panascnic "695 399
Panasanic 1524 499
Seiko Smart Labet Pr nter 189
Star Nx 1000 | 159
§(lr NX 1000R (Color) 209__]
Star NX 1500 289
Star NX 2410 289
Toshiba 301 (24 Pin. Portable Pnnter) 299
Toshiba Expresswriter 311 349
Toshiba 321 SL 419
Toshiba 341 SL 629
Toshiba 351 SX 949

LAPTOPS

NEC Prospeed 286 20 Meg.
NEC Pr.spe +d .'86 40 Meg

Toswba I 819
1000 /58h Upgrade Card 269
T 1000 Carrying Case 44

Toshiba T-1010SE 1139
T-9000SE Carryng Cass 44
Toshiba 120t 2 Dnive |Backhl) 1399
Toshiba 1200 20 Meg (Back i) 1899
Mitsubishi 2h6L {20 Meg 1749
Mitsubr b1 2:16L (40 Meg ) 2299
Zenith 184 t Supersport (2 Drive) 1263
Zendh 184-2 Supersport 20 Meg 1749
Zenith Supersport 286 20 Meg 2499
Zenith Siupersport 286 40 Meg ) 2749
Toshiba 301 {23 Pin Pociabe Printer) 299

Dicomix 150 P us Portat ie Ink Jet Prirter 314

Fasi Lyts Cata Transier Software 3' 1o 5 95
Laptop Modem 1200 Baud 129 |
Ladtop Modem 2200 Baud 169

ARD DRIVES

Seagaie 20 Meg. wicontrolter 249
Seagap 20 M 22+
Sreagate 3(r Mg w contiol er 2%
Seagate 40 Meg #251 t 33
[ Seagats 83 Meg «4096 579 |

Seagae BU Meq » 88N SCS) Adaptr S14

Westem Digita XT Comtroiter 120 40 80 Meg ) 74
Weste n Dgta 1AT) Controrer 143
Seagare 3C Meg Hard Drive Carg 343
Tandor 20 Meg Hard Linve Card 273
Seagate 2C Meg E xtewnal {tor Macinosh) 473
Seagae 2C Meg 3 irch # 125N SCSI Adapter 299
Seaga.e 20 Meg 3 irch #125 258
Seagate 3G Meg 3 - inch # 138N SCSI Adapter 3B
Seagate 3C Mag 3'. wich # 138MFM 299
Seagae 5C Meg 3'. n ch # 157NS STSI Adapter 33
Seagate 5¢ Meg 3 . s ch #157 38

MHost Adapter tar SCSI Dnives 0

BOARDS, DRIVES, MEMORY CHIPS

1BM Cnginal 5 4 Disk Dr (360K} @
Tostutm 5° + Floppy Drsk Or {360 K} B
Toshitiz 3'  Floppy Disk Dr (720 K) ;=)
Tostia 3 Floppy Disk Or (1 44 Meg) )
Tostta 5 Floppy Disk Dr (12 Meg) B
PS 2 £'4" 560K Exigrial Drive 199
PS 2% .12 Meg Extvrnal Drve 249
EVERE X MULTIFUNCTION (PCXT) )
EVEREX EMS MEMCRY CARD =

AST Six Puch Plus 64K 19

AST Rammage Plus (J86) 512K e
[ AST Advantage 512K 199 l
Intel above board 286 plus w 512K 39
Intel above board 286 Plus } O Parar'e! Senial 49
Intel above PS 2 (50.1:0) 2%9
AST Rampage PS 2 (50.60) 512K 439
64K [FAAM chips Call
Z56K DRAM chics Cali
256K Simm Modt.le Call
One Meg DRAM chips Call
One Meg Simm Module Cali

INTEL M COPROCCESORS

nte €087 3 #C PC T up to 6 MMZ)
e 808 2 PC PC T up to 8 MHZ.
8087 1 (PC PC XT PS 2 10 MHZ ang taster
6028 3 PCAT up to 6 MHZ}
8028 B /PCAT FS 2 up 10 8 M+Z|
v 5028 1C (PCAT PS 2 up 10 10 MHZ
nte 8038 ° 1e (PCAT PS 2 up lo 1€ MMZ
Intei 8038 * 20 (PCAT PS 2 up 10 2C MHZ) e°
inte #038° 25 (PCAT PS 2 up to 25 MMZ)
Inte £038 " 3.4 (PCAT PS 2 up to 37 MMZ and tasler
nte k038" SX | For 40387 SX Comrputers)
Intel HOC2B7

Visa, Master Card and Dracover weicome at no sddrbonal charge. For your protecthion we check 1o stoler: creait cards Shipping & hanaling esna Detective

merchandise wilt be replaced ot repaired at our discretion within the terms of our warranty Price and avadabihly subject tc: change without nouc2 We do nol
allow non-defective returns For defective merchandise inquines call custome: service al (F18) E92 2828 We are not responsible for typograpMmcal errors.
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Meet You at the
Echo Queen Diner

he Amateur Computer

Group of New Jersey
(ACGNJ) is the oldest contin-
ually operating users group
in the U.S. Founded in May
1975, the group is centered in
central New Jersey and helps
sponsor a large computer
festival held each April in
Trenton.

Several ACGNJ special-
interest groups meet regularly
in the vicinity of the Echo
Queen Diner (Route 22 near
the Springfield exit), which
sometimes serves as a post-
meeting eating place.

According to David Cor-
nell, coordinator of ACGNJ’s
symposium group, the topics
at one such after-meeting gath-

ering included the night’s
presentation, club business, the
difficulties of travel to
Angkor Wat and Machu Pic-
chu, and speculation as to
why the clock in a $5000 com-
puter was less accurate than a
$10 plastic watch. Unmarried
programmers who do their
own cooking have been heard
to say the food is “not bad,”
Cornell reports.

The number of people var-
ies, but 25 is usually a pretty
good turnout, he says.

The Echo Queen Diner is
easy to find, but the best way
to find it is to follow the
crowd after the next meeting.
Contact: Amateur Computer
Group of New Jersey, Inc.,
P.O. Box 135, Scotch Plains,
NJ 07076, (201) 889-7158.
You can also leave electronic
messages at (201) 739-3693 or
(201) 886-8041.

Application
Manager Shown
to OS/2 Group

A t the January meeting of
the Boston Computer So-

ciety’s OS/2 Technical spe-
cial-interest group (SIG),
representatives of Intelligent
Environments (Tewksbury,
MA) presented two new ver-
sions of Application Manager
for OS/2.

Both AM Professional and
AM Personal are development
tools that help you integrate
the communications, database,
and graphical capabilities of
08/2.

According to the company,
AM gives OS/2 a data integra-
tion and graphical front end
that have up to now been avail-
able only with a combination

of Unix, Macintosh, and main-
frame systems. For develop-
ers, AM is designed to relieve
08/2’s heavy reliance on C.
Intelligent Environments
claims that few large corpo-
rations use C for their develop-
ment efforts. AM combines
CASE, 4GL, 3GL, and expert-
system techniques to provide
what the company calls a
‘“‘unique environment.”

Both AM Personal and
AM Professional require OS/2
1.lorl.2.

Applications developed
with AM Professional require
run-time modules for each
workstation.
Contact: For more informa-
tion on the OS/2 Technical
SIG, write to Boston Com-
puter Society OS/2 Technical
SIG, One Center Plaza, Bos-
ton, MA 02108, (617)
367-8080.

Excellent prices with:

80386-33 MHz

64 KB cache RAM

4 MB RAM memory

1.2 + 1.44 floppy

153 MB 18ms ESDI NEC
1:1 Interleave+ D. Cache
16 bit super VGA card
512K RAM, 1024 x 768
14” VGA color monitor

1 paraliel & 2 serial

101 key keyboard

$3999

80386-20 MHz

1 MB RAM memory

1.2 or 1.44 floppy

42 MB 28ms MFM drive
16 bit 256K VGA card
14" VGA color monitor
1 parallel & 2 serial

101 key keyboard

$1999

Orders:
Tech-Support:
Order Status:
Fax Orders:

Telex: 590369

* Fast service

80386-25 MHz

64 KB cache RAM
4 MB RAM memory
1.2 + 1.44 floppy

(708) 628-0344
(708) 628-0304
(708) 628-0323
(708) 543-1859

68 Meg 23ms RLL Toshiba
1:1 Interleave+ D. Cache
16 bit super VGA card
512K RAM, 1024 x 768
14" VGA color monitor

1 parallel & 2 serial

101 key keyboard

$2899

80386-16-SX

1 MB RAM memory

1.2 or 1.44 floppy

42 Meg 28ms MFM drive
16 bit 256K VGA card
14" VGA color monitor

1 parallel & 2 serial

101 key keyboard

$1699

* 30 Day money back guarantee (less shipping)
* Free shipping for Visa & M.C. orders.

80386-20 MHz

4 MB RAM memory

384K shadow RAM

1.2 + 1.44 floppy

68 Meg 23ms RLL Toshiba
1:1 Interleave+ D. Cache
16 bit super VGA card
512K RAM, 1024 x 768
14" VGA color monitor

1 parallel & 2 serial

101 key keyboard

$2399

80286-12 MHz

1 MB RAM memory

1.2 or 1.44 floppy

22 Meg 38ms MFM drive
16 bit 256K VGA card
14" VGA color monitor

1 parallel & 2 serial

101 key keyboard

$1449

Micro Image International Inc.

1010 W. Fullerton, Unit G
Addison, lllinois 60101
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RESOURCE CONCEPTS COMPUTER OUTLET

MONITORS

12" VGA MONO PAPER WHITE PHOSPHORUS
NEW 90 DAY WARRANTY

14” VGA COLOR MONITOR .41 DOT
DEMO UNITS LIKE NEW/90 DAY WNTY

GRAPHIC BOARDS

OAK VGA 256K 800 x 600 16 BIT XT/AT

ABLE VGA Il 256K EXPANDABLE to 512 K
640x480 » 1024x768 16 BIT XT/AT

PVGA PLUS 16 256K EXPANDABLE TO 512K
640x480 * 800x600 16 BIT XT/AT

MICRO-LABS VSI 256K EXP TO 512K
640x480 * 1024x768 16 BIT AT

MOTHER BOARDS OK

8088/10 MHZ XT (PIM-TB10) 83.00
286/10MHZ AT MINI (PTM-1030) 174.00
286/12MHZ AT MINI (2 SER/1PAR) (PTM-1230C) 247.00
286/12MHZ AT MINI (UP TO 4 MB) (PTM-1230S) 247.00
286/16MHZ AT MINI AT (PHOENIX BIOS) (PTM-1630C) 327.00
286/12MHZ AT MINI (UP TO 8 MB) (PTM-1233C) 260.0C

386/20MHZ (PEM-2000) 767.00
386/20MHZ MINI (PEM-2030) 794.00
386/25MHZ (PEM-2500)  1327.00
386/33MHZ (PEM-3300) 2134.00
386/SX (PPM-1630) 434.00

RAM UPGRADE

150NS 120NS 100NS  80ONS-

256K x 9 IBM SIMM 1700 2500 3100  38.00
1M x 9 SIMM 9500 105.00
1M x 1DIP 925 950
256K x 1 DIP 200 225 250 325
256K x 4 DIP 900 925 950
64K x 1 DIP 100 135 1.65
64K x 4 DIP 300 350 395
COPROCESSORS
V-30 REPLACES 8086 500  80287-10 (10MHz) 219.00
8087-3 (5MHz) 8500  80387-16 (16MHz) 310.00
11900  80387-20 (20MHz) 360.00
15000  80387-25 (25MHz) 460.00
80287-6 (6MHz) 129.00  80387-33 (33MHz) 575.00

80287-8 (8MHz) 199.00

ADD ON CARDS

MONOCHROME TEXT ONLY CARD (MTO} 600 640K RAM CARD XT (PIl-129) 2200
MGP (PIl-143C) 3500 386 RAM CARD EXP TO 8M (PE!-301) 7400
CLOCK CARD {PlI-146) 2200 ARCNET CARD (PCI-001P) 7400
COLOR GRAPHIC PRINTER 3500 ACTIVE HUB (PCI-002) 16700
RS 232 CARD XT/AT (PI1-108) 1900 ETHERNET CARD 16700
NO SLOT CLOCK ON CHIP XT 2000 GAME CARD (PHi-116) 1200
PRINTER CARD PAR XT/AT (PIl-109) 1200  EUMINATOR GAME CARD (GRAVIS) 3133
AT/XT /0§ (OPTIONAL PAR) 30.00 AT IDE CONT WITH S/P/G (PTI-217) 6995
AT/XT 170 S (OPTIONAL PAR/GAME) 2600 AT IDE HD/FD CONT (PT}-215) 10000
FOC XT W/CABLE (Pi-101) 1900 JOY STICK PC/XT/AT ROC 1333
XT/AT HIDEN FC 12/1.44 (PIl-151B} 3400 ANALOG JOYSTICK XT/AT (GRAVIS) 4500
XT/AT HI DEN 4 DRIVES (PIl-158) 4300 ENBEDDED H/D CONTROLLER AT (PTI-21647 00
SPECIALS

SERIAL MOUSE WITH DR HALO Il 35.00
IBM AT 512 MEMORY EXP BOARD

HAS 512 K MEM. FOR 5170 AT 50.00
MICROSOFT WINDOWS /386 §0.00
MS DOS VER 33 56.00
MS DOS VER 4.01 60.00

LIMITED QTY’S

XT FLOPPY CONTROLLER OEM PK 14.00
KEYTRONICS 101 KEYBD XT/AT 59.00
KEYTRONICS 101 KEYBD PS/2 59.00
COMPUTER CLOCK BATTERY, RAYOVAC 4.5V 3.00
200W POWER SUPPLY AT 50.00
WD 1007A ESDI CONTROLLER, OEM PK 126.00
MONITOR TILT & SWIVEL BASE 3.95
HARD DRIVE MOUNTING KIT 3.5 TO 5.25 7.00
AT HARD DRIVE RAILS 225
EGA CARD PARADISE OEM PK 85.00

S TEMS

DTK XT TURBO, 10 MHZ/0 WAIT, 150
WATT P/S, 640K RAM, 360K FLOPPY, 101
KEYBOARD, 1 YR. WARRANTY  $429.00

DTK 286/12, 80236/12 MHZ, 200 WATT
P/S, 1 MB RAM, 1.2 MB FLOPPY, FD/HD
CONTROLLER, 2 SER/1 PAR, 101 KEY-
BOARD, 1 YR. WARRANTY $650.00

DTK 386/20, 80386/20 MHZ, 200 WATT

ML RE5 p/S, 1 MB RAM. 1.2 MB FLOPPY, FD/HD
CONTROLLER, 2 SER/1 PAR, 101 KEY-

BOARD, 1 YR. WARRANTY $1250.00

DTK BAREBONE SYSTEMS

DTK-1000, 8088/10 MHZ, 0 WAIT STATES, 0K RAM, 150
WATT P/S, AT STYLE CASE, 1 YR. WARRANTY $180.00

DTK-1230C, 80286/ 12 MHZ, 0 WAIT STATES, OK RAM, 2
SER/1 PAR, 200 WATT P/S, MINI AT CASE, 1 YR.
WARRANTY $380.00

DTK-1230D, 80286/12 MHZ, 0 WAIT STATES, OK RAM, 2
SER/1 PAR (full size), 200 WATT P/S, AT CASE, 1 YR.
WARRANTY $395.00

DTK-1260B, 80286/12 MHZ, 0 WAIT STATES, OK RAM,
BUILT-IN MPG-FDC-HDC-SER-PAR, 150 WATT P/S, MINI
AT CASE, 1 YR. WARRANTY $487.00
DTK-2000, 80386/20 MHZ, 0 WAIT STATES, OK RAM, 2
SER/1 PAR, 200 WATT P/S, TOWER CASE, 1 YR.
WARRANTY $1060.00

DTK-2030, 80386/20 MHZ, 0 WAIT STATES, OK RAM, 2
SER/1 PAR, 200 WATT P/S, MINI 386 CASE, 1 YR.
WARRANTY $1000.00

ACCESSORIES

SURGE PROTECTORS & POWER CENTERS ———

6 OUTLET W/SURGE METAL (WPO0O2AI) 9.26
6 OUTLET WALL MOUNT W/LIGHT (WY1031) 1060
6 OUTLET W/EMI-RFI NOISE FILTER (WPOO3AN) 12.67
6 OUTLET EMI/RFI & MODEM (WP003C) 1593
POWER CENTER 5 LIGHT ROCKER SWITCHES {WP005) 2393

SWITCH BOXES —

AB PARALLEL (CE362) 15.93 AA BB PARALLEL

AB SERIAL (CE2520) 15.93 CROSSOVER (CE36X} 23.33

ABCD SERIAL (CE254L) 22.60 AB 2 CENT 1 DB25 (CE25362) 19.95

AA/BB SERIAL (CE25X) 22.50 AB 2 DB25 1 CENT (CE36252) 19.95
- STANDS

CPU STAND (UNIVERSAL) PLASTIC (CPUP 733
CPU STAND (UNIVERSAL) METAL (CPUM, 1593
CPU STAND W/CASTERS METAL (CPUMC) 2393

PRINTER STAND 2 PC PLASTIC (PLP) 793
MO ITORSTAND 14 TILT 8 SWIVEL (41588) 395
ME" AL SWING ARM COPY HOLDER 80 COL

KEYBOARD DRAWER OVER COUNTER {GHBOA, 14.60
(OCKBD) 3300 METAL SWING ARM COPY HOLDER

KEYBOARD DRAWER UNDER CARRIAGE 142 COL (CH132A) 18.60
(UCKBD} 2395 COPY CUP PLASTIC (CHSA) 393

KEYBOARD SLIDE AWAY (KSA) 3233 COPY HOLDER 80 COL (CH80) 733

PRINTER STAND 80 COL METAL (PSTM80) 926 COMY HOLDER 132 COL (CH132) 133

PRINTER STAND 132 COL METAL (PSTM132) 1060 MOUSE PAD 333

— — OTHERS —

DISK BOX 5% 100 PCS W/LOCK (54100L)  7.33
DISK BOX 3'4 80 PCS W/LOCK (31280L)  7.13

MONITOR STATIC PROTECTOR (SB) 595
11 PC TOOL KIT(TK10) 1327

COMPUTER SER KIT W VAC (TK25) 2793 DISK HAND CARRIER 5 (DHC5410) 827
COMPUTER CLEANING KIT (CCK) 1593 DISK HAND CARRIER 3", (DHC3210) 793
MINI VACCUM CLEANER (VAC) 7.00 LAPTOP COMPUTER CARRY CASE 4400
—————— GENDER CHANGER
9F/25F 386 | 9M/25F 386 36M/36M 5.26 25M/36M 4.66 25F/36F 466
9F/25M 386 9M/25M 3.86 36F/36F 526 J 25F/36M 466 25M/36F 4.66
9M/9M 280 | 9F/9F 280 | 25M/25M 3.10 25F/25F 3.10
- - CABLES
KEYBOARD EXT (KB-0506) 2.86 SER. MOD. 9F /25M 6' {SR-06) 420
MONITOR EXT (MR-0906} 393 PC TO TTL MONO (TTL MONO} 4.50
PAR. PRINTER 6F T (PA-1806) 3.50 LINE CORD (LC) 3.00
PAR. PRINTER 10FT (PA-1810)  4.95 MONITOR/CPU POWER EXT 2.87
PAR. R/A 6F T (PRM-2506) 5.95 XT HARD DRIVE (XTHD) 2 PC 395
RS232 M/F 6F T (RSA-2506) 5.00 AT HARD DRIVE (ATHDFD) 3 PC 5.00
RS232 M/M 6FT (RSA-2506M)  5.00 SCS 50P/50P (SCSI 50) 6.00
RS232 M/M 10FT (RSA-2510M) 6.33 SCSI 50P/25P (SCSI 25) 10.60

SERIAL F/F 10FT (RSA-2510F)  5.50 MONITOR EXT CABLE (MR 0906) 3.93

NEW MERCHANDISE DAILY!!!

Some items limited to stock on hand

ORDER TOLL FREE 800-962-7795

WE BUY ALL TYPES OF MERCHANDISE!! SEND LIST OR CALL!M
15203 Midway Road * 1 Block North of Beltline « Addison, TX 75244 « FAX (214) 386-5642 * Phone (214) 386-5515
TEXAS RESIDENTS ADD SALES TAX + PRICE MAY VARY FROM RETAIL STORE » PRICES SUBJECT TO CHANGE WITHOUT NOTICE * TERMS: COD, MC/VISA, PRE-PAID OR CASH

Circle 510 on Reader Service Card (DEALERS: 511)
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Super VGA, 8514/A
Support Added
to Image DBMS

icturePower, an image

DBMS, now supports
8514/A and Super VGA
boards, bringing photographic-
quality image management to
standard display boards, Pic-
tureWare reports. With Pic-
turePower 3.1, you can capture
images with a video camera,
place them in databases and
applications with text and
numeric data, transfer them
among IBM PCs, and print
them.

An expanded DBMS lets
you query up to four fields
using seven possible compar-
isons (e.g., equals, greater
than, and less than). Picture-
Power supports dBASE III
Plus and any database or ap-
plication that makes calls to C.

Another version of Pic-
turePower compresses Super
VGA images to reduce by as
much as 1000 percent the stor-
age requirements for an
image. Called PicturePower-
HC, it includes version 3.1
and a hardware compression
board.

PicturePower 3.1 runs on
the IBM PC with 640K bytes
of RAM and a hard disk
drive.

Price: $1995; PicturePower-
HC, $3900; LAN version,
$2995.

Contact: PictureWare, Inc.,
111 North Presidential Blvd.,
Bala Cynwyd, PA 19004,
(215) 667-0880.

Inquiry 994.

Native Code
Compiler for dBASE

he Force debugger,

which Sophco says is the
first native code compiler
based on the dBASE language,
compiles all lines of pro-
gramming code into machine
language code, unlike other

64NE-6 BYTE « MARCH 1990
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PicturePower’s ability to store images with text makes it
suitable for security applications on VGA-compatible systems.

dBASE **compilers,” which
make decisions on a line-by-
line basis.

With Force, a run-time en-
gine is not attached to its code.
It generates its own native
code, resulting in smaller exe-
cutable files than those pro-
duced by Clipper, the company
reports. With Force, you
can’t use variables on the fly;
you must declare the struc-
ture of the database and de-
clare and type all your vari-
ables and parameters. You
can’t run a dBASE applica-
tion with Force without modi-
fying the application, but
Force can check your syntax
and flag undefined variables
at compile time.

Other features include sup-
port for user-defined func-
tions, one-dimensional arrays
of up to 65,535 elements,
multiple data types, condi-
tional compilation to produce
several .EXE files from a
source file, and Include files
to automatically make a
change in several files.

Price: $695.

Contact: Sophco, Inc.. P.O.
Box 7430, Boulder, CO 80306,
(303) 444-1542.

Inquiry 997.

Simulate the 68000
on an |IBM PC

P seudoMax 68K lets you
test and debug programs
written in Motorola 68000
assembly language for em-
bedded systems without re-
quiring you to have the 68000
and its associated hardware.
With the simulator, you can
watch a program execute in
windows as the simulator sin-
gle-steps through or runs the
program code, PseudoCorp
reports.

The simulator uses an
internal-demand-page virtual
memory addressing algo-
rithm that lets you simulate up
to 16 megabytes of address-
ing space. Each screen can
contain up to 40 windows.
You can set unlimited break-
points, and the program sup-
ports memory mapping. A
trace file function lets you
record a session for later
analysis.

PseudoMax 68K runs on
the IBM PC with 512K bytes
of RAM.

Price: $100; cross assem-
bler, $50; disassembler, $100;
all three, $200.

Contact: PseudoCorp, 716
Thimble Shoals Blvd., Suite E,
Newport News, VA 23606,
(804) 873-1947.

Inquiry 996.

Prepare Your
Taxes with Ease

W ith the Tax Ease series
of tax-preparation pro-
grams, you can combine both
federal and state returns in

a single program, available
for 25 states.

New to the Tax Ease Cor-
porate series are Partnership
and Fiduciary programs and
an Employer’s Tax program
that prepares forms W-2,
940, and 941.

Tax Ease and the Tax Ease
Corporate series both require a
spreadsheet and 384K bytes
of RAM.

Price: Tax Ease Corporate,
$149 per program. Tax Ease:
Individual, $79; Profes-
sional, $139.

Contact: Park Technologies,
Inc., P.O. Box 1317, Clifton
Park, NY 12065, (518)
877-5881.

Inquiry 995.

Communications
Library for C
Programmers

S ilverWare’s asynchro-
nous communications li-
brary is fully interrupt-
driven and supports the Micro
Channel and the 16550 uni-
versal asynchronous receiver/
transmitter, the company
reports. The SilverComm C
Async Library supports the
huge memory model, letting
you buffer data with queue
sizes that can exceed 64K
bytes.

The library includes free
source code and supports all
popular C compilers.

Price: $249.

Contact: SilverWare, Inc.,
3010 LBJ Frwy., Suite 740,
Dallas, TX 75234, (214)
247-0131.

Inquiry 998.

continued
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CDC TEGHNOLOGIES CDG TEGHNOLOGIES CDC TECHNOLOGIES
286/16 Mhz ¥GA 386 SN/16 MHz VGA 366/25 Mz VGA

B 80286 - 16 MHz Processor l 80386 - 16 MHz Processor
B 1Meg Ram Exp to 4 MB (Total 16 Meg) B 1Meg Ram Exp 10 8 MB (Total 16 Meg)
B 1.2 Meg Fioppy Drive B 1.2 Meg Floppy Drive
B 40 Meg Drive 28 MS B 40 Meg Drive 28 MS

W 16 Bit VGA Board/256 Video Ram B 16 Bit VGA Board/256 Video Ram
B 14”7 VGA Color Monitor B 14" VGA Color Monitor
B 1 Parallel + 2 Serial Ports B 1Parallel + 2 Serial Ports

B 1Game Port B 1Game Port

M 101 Keyboard B 101 Keyboard

B 1 Year Parts & Labor Warranty B 1 Year Parts & Labor Warranty

*1799

GDG TEGHNOLOGIES
386/33 MHz VGA

1 80386 - 33 MHz Processor
64k Cache Memory
Meg Ram Exp to 6 MB (Total 16 Meg)
2 Meg Floppy Drive
0 Meg Drive 28 MS
6 Bit VGA Board/256 Video Ram

Parallel + 2 Serial Ports

01 Keyboard PANASONIG PRINTERS

Year Parts & Labor Warranty KX-P 1180 $175
KX-P 1191 $225

KX-P 1124 $295
s3999 KX-P 1624 $449
KX-P 4450 (oF:1]|

|2
|1
| ]
|1
B 14” VGA Color Monitor
[ ]
[ ]
[ ]
m1

HEADSTART Ill HEADSTART EXPLORER
VGA COLOR SYSTEM GOLOR SYSTEM

0286 - 12 MHz Processor H 8088 - 10 MHz Processor
eg Ram Exp to 3 MB B 512 K Ram Memory
Meg Floppy Drive B 720 K Floppy Drive

Meg Disc Drive @ CGA Graphics Card
Drive B CGA Color Monitor
olor Card B Parallel + Serial Ports

A cmor Monitor B Mouse + Game Ports

Parallel + 2 Serial Ports B Clock/Calendar

Mouse + 1Game Port B 3 Button Mouse

Button Mouse H At Style Keyboard

01 Keyboard
2188 $799

80386 - 25 MHz Processor

2 M-:r?I Ram Exp to 6 MB (Total 16 Meg)
1.2 Meg Floppy Drive

40 Meg Drive 28 MS

16 Bit VGA Board/256 Video Ram
14" VGA Color Monitor

1 Parallel + 2 Serial Ports

1 Game Port

101 Keyboard

1 Year Parts & Labor Warranty
32k Cache Memory Add $508

2499

EPSON
EQUITY 1 +

088 - 10 MHz Processor
640 K Ram Memory
360 K Floppy Drive
20 Meg Drive
B MDA/Hercules Display Card
@ Monochrome Manitor
B 5 Expansion Slots
B Paralie! Port
B Servial Port
B 101 Keyboard
H MS-DO3
B GW Basic

‘999

PANASONIC
FX-1750/286

H 30286 - 8 MHz Processor

B 640 K Ram Exp to 768K

B 720K Floppy Drive

B 20 Meg Drive

B CGA/MDA/Hercules Display Card
H TTL Monitor

B Parallel + Serial Port

B 5 Expansion Slots

@ Clock/Calendar

B 101 Keyboard

‘999

ALL SYSTEMS AVAILABLE WITH CUSTOM CONFIGURATIONS

OPEN 10 AM to 8 PM MONDAY THRU SATURDAY — TEANECK OPEN SUN. 11-5

Prices and availability subjes to change without notice. “Must be sold with video card and mon#or. In store prices may vary. $4.95 minimum shipping. handling andinsurance charge. Amajor credit cards ascepled

Circle 494 on Reader Service Card (DEALERS: 495)
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Run-Time Graphing
Modules

ew England Software

has released run-time
versions of Graph-in-the-Box
2.0 and Graph-in-the-Box An-
alytic for business software
developers. You can embed the
run-time modules in your
finanical/accounting program
to handle the graphing of
numerical data, the company
reports.

Both programs capture
data in text format from the
screens of any program and
display the data as graphs. Ver-
sion 2.0 can create | | types
of single-axis categorical plots,
while Analytic can create 16
types of dual-axis x,y coordi-
nate plots.

Each run-time module re-
quires less than 100K bytes
and supports Hewlett-
Packard Graphics Language,
VGA, MCGA, PostScript,
and Computer Graphics
Metafile.

Price: $15 to $45 each, de-
pending on the number of pro-
grams you sell.

Contact: New England Soft-
ware, Greenwich Office Park
3, Greenwich, CT 06831,
(203) 625-0062.

Inquiry 999.

Convert Graphics
Files into PICT

ICTure This converts

graphics files from more
than 10 formats into Macin-
tosh PICT files. You can use
the graphics as they are or
edit them as you would any
other PICT file, which lets
you convert graphics files into
a format that’s readable by
most packages that run on
the Mac, FGM reports.

64NE-8 BYTE * MARCH 1990

According to the company,
PICTure This will convert
TARGA 16, CGM, PCX,
Sun Raster, IFF (Amiga),
GIF, TIFF, RIFF, X.11 bit
maps, Macintosh Encapsulated
PostScript, and MacPaint
formatted files into PICT
format.

You can use the program
as a desk accessory or as a
separate application. The
program works on the Mac
SE/30 and the Mac II family
with 1 megabyte of RAM and
support for color.

Price: $99.

Contact: FGM, Inc., 131 El-
den St., Suite 108, Herndon,
VA 22070, (703) 478-9881.
Inquiry 1002.

Unix/Xenix Kernel
Debugger

ronix is a symbolic de-

bugger for system pro-
grammers who need to con-
trol the execution and
environment of software
within Unix or Xenix. You can
use this kernel debugger to
set conditional or uncondi-
tional breakpoints at instruc-
tions; single-step through
code; display and modify
registers, code, and data; trace
any process’s stack; and exe-
cute function calls, all
within the kernel.

It supports SCO System
V/386 and Xenix/386, Interac-
tive Systems’ 386/IX, Ever-
ex’s Enix, and AT&T’s system
V release 3.2.

Tronix requires 150K
bytes of hard disk drive mem-
ory during installation. Once
installed, the new kernel is
about 120K bytes larger than
the regular kernel, the
company says.

Price: $475.

Contact: Tronix Interna-
tional Data Corp., 10601
South DeAnza Blvd., Suite
216, Cupertino, CA 95014,
(408) 973-8559.

Inquiry 1003.

Desktop Publishing
for Under $60

w ith Spinnaker’s new
version of its Better-
Working Word Publisher,

you can work in text or graph-
ics mode, letting you edit text
in a WYSIWYG environment.
The program combines word
processing with the ability to
create documents using fonts,
columns, boxes, lines, and
clip art images.

Other enhancements in-
clude the ability to scale docu-
ments to large, distorted,
normal, reduced, and other
sizes. You can also pick any
column height, and the pro-
gram automatically refor-
mats the text, the company
says. The program includes a
spelling checker, outliner, and
cut and paste capabilities. To
run the program, you'll need
an IBM PC with 512K bytes
of RAM and a hard disk drive.
Price: $59.95.

Contact: Spinnaker Soft-
ware, One Kendall Sq., Cam-
bridge, MA 02139, (617)
494-1200.

Inquiry 1004.

Reduce Mortgage
Payments with the
Banker’'s Secret

he Banker’s Secret Soft-

ware, a program helpful
for people with long-term
loans (e.g., a home mortgage),
calculates how much money
you can save over the years
using the prepayment option,
the practice of paying more
each month than required by
your loan agreement. The pro-
gram can calculate how
much money in interest you
can save and how many mort-
gage payments you can elimi-
nate using prepayments.

The program lets you use

what-if analysis to see how
much money you can save
using different prepayments.
You can also use it to deter-
mine how much additional
money you must pay above
your normal monthly payment
to reduce the term of a loan.
The program runs on the
IBM PC with 256K bytes of
RAM.
Price: $29.95.
Contact: Good Advice
Press, P.O. Box 78, Elizaville,
NY 12523, (914) 758-1400.
Inquiry 1001.

Customized
Reporting Added to
System Architect

new version of System

Architect, the CASE tool
for structured design analysis
that runs under Microsoft
Windows, will support cus-
tomized reporting and auto-
mated documentation, Pop-
kin Software reports. The new
documentation preparation
facility lets you integrate
graphics and reports.

System Architect 2.0 com-
bines diagraming, checks for
rule compliance and balanc-
ing, and a dictionary/encyclo-
pedia in one package.

Future versions, scheduled
for delivery in the first half
of the year, include an OS/2
Presentation Manager version,
a Structured Query Lan-
guage server interface, schema
generation, and interfaces to
code generators.

System Architect 2.0 runs
on the IBM AT with Microsoft
Windows, 640K bytes of
RAM, and a hard disk drive.
The program is available in
network and merge versions.
Price: $1395; Booch Object-
Oriented Diagraming option,
$495.

Contact: Popkin Software &
Systems, Inc., 111 Prospect
St., Suite 505, Stamford, CT
06901, (203) 323-3434.
Inquiry 1000.

continued



Instant

‘ll

‘? T . ,n.." w r"

orogram: AutoCAD® . VersaCADS, cmikevca i
etc. Then simply transter it to MasferCAM through an IGES f:le

MAKE IT On the Techno Replicator™ using a variety of materials ranging
from machineable wax, wood and plastic to non-ferrous metals.

ENGRAVE IT 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
fable sizes available up to 4 ft.x 4 ft. Write, fax or call for detailed
literature.

See us at Booth #2201 at the National Design Engineering Show at McCormick Place,

February 26th through March 1, 1990 2101 Jericho Turnpike

*Does not include IBM PC or milling head. New Hyde Park, NY 11040

TEL.: (516) 328-3970
MasterCAM® A registered frademark of CNC Software Inc. FAX: (516) 326-8827
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REGIONAL

WHAT'S NEW

METRO NEW

YORK

* NEW ENGLAND

Two Programs for
Word and Phrase
Translation

Two companies recently re-
leased or updated programs
that can help you translate
words and phrases from one
language to another.

M ultiTrans, a TSR pro-
gram for your word pro-

cessor, can help you translate
text in up to five languages.
When you request a transla-
tion for a particular word, the
program presents a literal
translation and a set of alterna-
tives. You can then choose

the best word or phrase.

The program is available
in two versions. A Professional
version contains about
50,000 words in the core dic-
tionary for each language,
while the Standard version has
about 20,000 words. You can
switch from one language to
another as you edit your
document. MultiTrans is avail-
able in English, French, Ger-
man, and Spanish. Microlytics
says it will release versions
for other languages, including
kanji and katakana for the
Japanese market, later this
year.

The program runs on the
IBM PC and consumes about
70K bytes of RAM.

Price: Professional, $395
(includes three languages); $99
for each additional language.
Standard, $149 and $49,
respectively.

Contact: Microlytics, Inc.,
Two Tobey Village Office
Park, Pittsford, NY 14534,
(716) 248-9150.

Inquiry 1005.

ith Translate 2.0, an

English-to-Spanish
phrase-translation program,
you input an ASCII file of En-
glish text, and the program
returns the Spanish equivalent.
The program’s algorithms,
based on an 80,000-word dic-

64NE-10 BY TE * MARCH 1990
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clean
clear
frosh
Himpid
pure

T

Context

| Word looked up: clear

e

PA/F2/F3:Suitch Language  F4/FS:Suitch Concept  Fh:Overview  14:Switch Ites

CONTRL-X:Lookup Item

ENTER:Paste [tem

ESC:Exit

Once you tell MultiTrans to look up a word, the program gives
you several options for both languages.

tionary, translate complete
sentences with the correct
gender and number suffixes,
Finalsoft says. You can also
enter text from within Trans-
late and translate text inter-
actively using a split-screen
interface.

The company says that for
basic, straightforward English
sentences, you won't need to
edit the translated text. You
can customize the program’s
dictionary, adding often-
encountered terminology.

Translate runs on the IBM
PC with 512K bytes of RAM,
DOS 3.0 or higher, and a
hard disk drive.

Price: $399 until June 30;
$495 after.

Contact: Finalsoft Corp.,
3900 Northwest 79th Ave.,
Suite 215, Miami, FL 33166,
(800) 232-8228 or (305)
477-2703.

Inquiry 1006.

Sideways Printing
Utility for Unix

lipside, a program for

Unix spreadsheet and
database users, prints ASCII
files sideways on Epson and
compatible dot-matrix
printers. You can use the pro-
gram to set margins, font

sizes, and character and line
spacing from the command
line or through an interactive
menu interface, according to
System Essentials.

The program is available
for Xenix and SCO Unix 2.3
or higher systems and con-
sumes 256K bytes of RAM.
Price: $195 to $995.
Contact: System Essentials,
Inc., 14858 Grassmere Court,
Chesterfield, MO 63017,
(314) 537-9537.

Inquiry 1014.

Utility Lets You
Boot from Drive B

WSoft’s B:Boot! utility
lets you boot your IBM

PC from the B drive, which
is helpful when the operating
system or program that
you're trying to install requires
you to boot from the A drive
and that drive is the wrong
size.

For example, if you install
a 3%-inch floppy disk drive as
drive A and a 5%-inch
floppy disk drive as drive B,
you previously couldn’t boot
using 5 '4 -inch disks. B:Boot!
requires DOS 2.0 or higher.
Price: $19.90.
Contact: Y WSoft Co., P.O.
Box 2231, Bloomington, IN
47401, (812) 857-4772.
Inquiry 1015.

Hydraulic
Calculator for
Engineers

ith H-Calc, a TSR hy-

draulic calculator for
the fluid conveyance system
design field, you can compute
or verify hydraulic data
within an application.

H-Calc offers the Man-

nings, Hazen-Williams, and
Darcy-Wiesbach equations
for modeling piping hydrau-
lics. You can use English or
metric units in your calcula-
tions. H-Calc determines the
flow, diameter, or head loss
for a pipe.
Price: $95.
Contact: Engineering Soft-
ware, P.O. Box 8128,
Truckee, CA 95737, (916)
582-1525.
Inquiry 1009.

Color Scanning,
Separation Module
for Quark XPress

ne limitation of Quark

XPress, the pagination
program for the Macintosh,
is that it can generate four-
color separations only from
elements it creates or from
graphics created in Adobe I1-
lustrator and Aldus FreeHand.
A company called Pre-Press
Technologies says that its
Quark extension, Spectre-
Seps QX, solves this problem
by letting you input images
from a color scanner and
create a four-color separation
with a PostScript imagesetter.

The extension requires a

Mac SE/30 or Il and Quark
XPress 2.11 or higher.
Price: $295.
Contact: Pre-Press Technol-
ogies, Inc., 2441 Impala Dr.,
Carlsbad, CA 92008, (619)
931-2695.
Inquiry 1008.

continued



L3500 52299

« INTEL 80286-12cpu

« 0 wait state

« 80287 coprocessor socket

» 1MB on board (expand
able to 4MB)

» Gas Plasma 640 x 480
EGA mode, « 4 Gray scale

* 40M HDD (28 ms)

MYODA computers are manufactured by PAO-KU Group, a highly respected,
public-held corporation. The MYODA product line includes a full selection of
desktop and laptop computers. Myoda is the one source supplier for costumer

looking for quality, service & price.

LT3200 $1899 [m

« INTEL 80286-12cpu

« 1 wait state

» 80287 coprocessor socket 5 9 9

+ 640 KB on board (expand
able to 2.6MB)

« Gas Plasma 640 x 400
CGA mode, * 4 Gray scale

« 40M HDD (28 ms) LT5200CD

«1.44MB FDD « 1.44MB FDD
« 2 serial, 1 parallel port + 1 serial, 1 parallel port . INTEL 80386-25¢cpu
» 1 EGA/CGA /MGA CRT « 1 CGA/MGA CRT pont * Owait state
port « 80387 coprocessor socket 2 5 9 9
1t yg hﬁg)board(expandable LT52001 NV $
» 32KB CACHE memory « INTEL 80285-12 cup/0 wait state
MYOD A » Gas Plasma640/480 *» 80287 coprocessor socket
1 GBlt VGA Card » VAG mode, 16 gray scale « 1MB on board (expancable to
256K, Res. 800/600 * 40M HDD(28ms) 4MB o
* 1.44MB Floppy Drive = Other configrations are same
$ 1 49 « 2 serial, 1parallel port as LT5200CD (no CACHE
* IVGA/EGA CRT pornt memory)
with 512K $1 89 « 2 full size expansion slots
Options:
Memory expansion board(2MB/3MB/4BM) External FCD(360ME/1,2MB)
Expansion chassis(4 external expansion slots) 33Key keypad
coverter(12V-110V) for use in car 5hr external battery

QUANTITY
DISCOUNT
PRICE

CALL!

1-800-562-1071

SPECIAL ON
MOTHERBOARD

SUNTAC/VLS! 286-12
AMI 386-25/64 cache
MYODA 386SX-16

Tower Case

Large, medium & small

mp341o0 $685

= INTEL 80286-12cpu

« 0 wait state

» 80287 coprocessor socket

* 1MB on board (expanable
to 4MB on motherboard)

« 101 key enhanced
keyboard

1.2 MB Floppy Drive

«1serial, 1parallel, 1 game
port

+ 8 expansion slots

« 1:1 interleave HFDC

mp2000 $319

« 8088-1(10MHZ) Micropro
cessor

+ 4.77/110 MHZ Clock Speed MD5030

+ 256KB installed, Expand « INTEL 80386SX-16¢cpu « INTEL 80386-25cpu
able to 640KB on Board - 80387 coprocessor socket « 0 wait state
* One 360 KB Floppy Drive + 1MB on board (expand « 80387 coprocessor socket
with Controller able to 8MB on mother » AMI CACHES86-25 Markl|
. gg;g 1/2 Height Drive boa'r(d) + 64 KB cache memory
. » 101 key enhanced - 4MB on board (expand
* Turbo Switch & LED keyboard able to 16MB)( -
* Reset Switch + 1.2 MB Filoppy Drive + 101 key enhanced

» Hard Drive Access LED

« Baby AT case * 150W Power Supply ) ;er?aljparallelj game . Ik ezyrt\)/l(l);goppy Drive
* 101 key enhanced « 8 expansion slots » 1serial, 1paraliel, 1
- Keyboard +1:1 erleave HFDC game port
Options: * 8 expansion slots
Hard Drive ~ 20MB(65ms) $219  40MB(28me)$339  80MB(28me)$559 120MB(28me)$659 « 1:1 interleave HFDC
MYODA 14*/VGA Monitor $339 12° Monochrome Monitor $75 MGP $41

For Regional Distrib. Centers, please call: 1-800-562-1071

Hinois: (708) 860-2290 Fax: (708) 860-7760 paO-ku lnternaﬂonal CO, ltd

Volume Buyers Welcome

241 James St. Bensenville, IL. 60106
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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 1,JOO 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 call 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.

Your response will be followed by a brief, confidential telephone survey. The informa-
tion you provide willbe 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 1001, Attn: A. Hypolite

Name

Addess_ _

City I _ State__ 7ip

Best time to contact ____ Telephone

64NE-12 BYTE * MARCH 1990




Some of the
most educational
television takes

place betweenthe

You can learn a lot by watch-
ing 60 Minutes or Phil Donahue.
You can also learn a lot from the
commercials.

Advertising is important. It's
informative. It lets you know
your options. And helps you to
make decisions.

Like where to invest your
money. Which charity to support.
Or what to serve for dinner.

So, next time youre watching
television, don't tune out the
commercials.

When you do, you miss out on
a learning experience. ¢

programming,

ADVERTISING.
Without it you wouldn’t know.

AAF

AMERICAN ADVERTISING
FEDERATION
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15%

+ 8088-1 10 MH2 + 640K Memory
+ 640K Memory - 200 Watt P. Supply

+ 360K Floppy Drive | *20Meg Hard Disk

+ Monographic Card | * Mono Graphic Card
- Mono TTL Monitor + Mono TTL Monitor

Customer Service, RMA, Tech Support 214-631-1574

usa AT%EIO\NE UF§F4\|G T
XT-TURB 386U H
SYSL-JI-EMO SYSTEM SYSTEM-20Mhz

$1599

+ 80386-20 MHz

-1 Meg RAM

- 230 Watt P. Supply

« 1.2 Meg Floppy

- 40 Meg Hard Disk

+ H/F Controller

« 8 Expansion Slots

» Monographic Card

+ Serial, Paraliel,
Clock/Cal.

« Mono TTL Monitor

- Enhanced Keyboard

.25 MHz System

$1769

$549 | 9949

+ 80286-10 MHz

50 Watt P. Supply | * 1.2 Meg Floppy Drive

loppy Controller « Hard/Floppy Controller
Expansion Siots « 8 Expansion Slots

T/XT Keyboard * Serial, Parallel, Clock/Cat
. - Enhanced Keyboard
* With 2 Meg + Slide Case with key
HardDisk lock. LED. Turbo and

$789.00 Reset buttons

MONITORS

Samsung /Goldstar, TTL .............§79. 150 Watt-XT ............$4475 ~ Everex Exini 2400 Baud .$18975
X 7/8 i [ X 200 Watt XT/Baby AT. $59 75 40 Meg | 439.7!
Turbo XT-640 4.77/8MHz, w/Bios . 5 Samsung TTL ‘latscreen . Y 2 ‘tl Y Ié\gr-]?mgrég n.....$438.75

Turbo XT-640 4.77/10MHz w/Bios 5 Samsung Multisync 4551 . . 200 Watt-AT ..
Turbo XT-640 4.77/12MHz w/Bios I Mitsubishi Mutisync 13814 14 - 230W AT or 386,56 75

A Mitsubtshi Mutisync FA3425-14 I 220:230 Watt for upright case
AT Super Turbo, 12MHz, mutti layers - Magnavox RGB 8762...... ... ... $249. & Cube Size X1/Baby AT 200W

Baby AT NEAT 16 MHz - Samsung RGB CX 4656 . L 6"x51%"x3V4" 200 Walt

386-20MHz w/1 Meg M . Mitsubishi EGA XC 1410 5
386-25 MHz w/1 meg Mem. in b Magnavox EGA 9CMD43. b BATTERY BACKUPS
Samsung EGA CM 4592 .. 8 Triplite wilsobar surge/ spike

Magnavox VGA 9Ct4032.. et b
Mttsubishi VGA Xc 1429c . B 5 %%‘35::?“ 219.75 32
450 Wart.....$319.75 75

RD - No Credit Card
OONEgs -800-33 2-8434 « Govt., Education, Hospitals VOLUME
« Corporate P.0.’s Welcome PRICES

LAN Interface for auto shutdown.. PS,2 or Latop Ext Flopp

Surcharge CALL FOR

I BUSINESS SINCE 1985

USA
386 SX System 16MHz

$1289

- 80386 SX Genuine Intet Processor
+ 1 Meg Mem Expandable to 8 Meg
- 1.2 Meg Floppy Drive

- 40 Meg Hard Disk Drive 28 M-Sec.
+ Hard/Floppy Controller 1:1 Interleavel
+ Serial, Parailel, Clock/Cal.
+ Monographic Card

» Mono TTL Monitor

+ 101 Enhanced Keyboard

FULL SATISFACTION
MODEMS/TAPE BACK-UP

Everex Intnl 1200/ 2400. $69.75/119 75

Ext....$529.75
.$9875

Colorado Memory - 40 Meg

89 Col. Mom-40 Mey Int... 35975 Exl.
69.75 Controler Card _$98.75 PS/2 Kit-50.60.80
87.75 Colorado Mem 150 to 500 Meg Intt
Colorade Mem 150 to 500 Meg Exinl

FLOPPY DRIVES
Eu"w Psrr:g: TEAC 12 M
t S| 1=
S Watt .. 3289 75 3173 Toshiba, TEAC 720K <
0 Watt ..$ 3-1/2" Toshiba, TEAC 1.44 Meg

Colorado Mer 40 Meg Int
Saow . §84 gg orac0 Memory - 40 Meg Ext

AR LER Canbs | [ DISKETTES CARTRIDGES |
FOC.501 Fioppy Gisk cont2 dives wicable. o COMPUTER CASES DISKETTES/CARTRIDGES

FDC-502 Floppy cont. 4 Dr. - 360/720K XT ..
FDC-505 Floppy Cont. for 4 Dr. wio cable AT,
FOC-503 Floppy cont. for 1.2/1.44 meg XT/AT ST-138R (30 Meg) w/contr. XT.

FDC-504 Coexisting Floppy cont. - 2dr. AT b 20 Meg ST-225 w/contr. XT ...
FDC-507 Flo%)y cont. with SerGamvClk/Cal. XT . .$49. 30 Meg ST-238 w/RLL cont. XT.
FDC-508 1O Plus il Card with Ser/GmvClk/Cal XT. 20 Meg ST-125 wcont. XT 3172
HDC-515 Hard disk contr. w/cables W. Digital .. 40 Meg 12 H1. (28 ms) ST-251-1

$239.75 |BM XT 1 type lock a-ikefi
$25975 AT Jr-XT wikey lock, LE

339.75 Baby AT wikey locl:. LED,

HDC-517 Seag W.DIGITAL or Adaptek. RLL HD ooﬁ XT 40 Meg 3-1/2" (24 ms) ST-151.... $349.75 Upright/fioor stand case w.p. supply..... .75 41256 - 150.120,100-80 NS
...... $69.75 80 Meg AT drive (28 ms) ST 4096 ..... $559.75 Baby Upn%hl Case w/P. Sipply ... .75 4164 - 150,120,100 NS
HDC-518 AT-2H2 Floppy Contrl. 16 Bit MFM ..$109.75 80 Meg SCSI (28 ms) 296N .$499.75 Mini U rETl Case w/P Supply . 4464 - 100,120,100 NS

HDC-519 AT - 2H 2Floppy Contrl. 16 Bit RLL .$128.75 64 Meg SCSI(28 ms) 57-277N-151/4'$449.75 Mini X
9.75 Sim Case w.P Su

HDC-520 16 8it RLL Hard/FI. cont. adap 2372 $139.75 60 Meg SCS1 (24 ms) 57-177N 31/2".. $559,
HDC-521 AT 2 Hardi4 Floppy Contrl. 1:1 MFM b 65 Meg (24ms) RLL ST-277R-1..

HDC-522 AT-2 Hard'4 Floppy Contrl. 1: 5 120 Meg 40 ms) RLL ST-4144R
VIDEO CARDS 20 Meg Drive Card...
VID-402 Color graphic wiprinter port HiRes. .839. 30 Meg Drive Card..

$599.75 .45 W P. Supply - Holds
5

VID-406 Hi-Res monorgraphics wiprinter port . .$39. STAR NX-1000 IBM Comp. 144 CPS.. 5189 75
.$24

ViD-410 Dual Color or monographic card .$49. KEYBOARDS STAR Rainbow-color

VID-411  Monographics Card with /O ponts .$89.75 STAR NX-15 wide car. 120 CPS . ... .75 essors Only}

VID-425 Everex EGA graphic card w/p port $103.75 STAR NX-24 10 260 CPS
VID-437 ATIWonder/ViewPerf. VGA-256Res1024:768 .. $209.75 STAR NX-24 170 CPS/57
VID-438 Same as above with mouse....... ........8249.75 oy - B4 key S

VID-439  Sota VGA 1028x768 w/512K and mouse..5269.75 oyroricBTC Ehances
VID-433 Paradise EGA Autoswitch 650x480 .$109.75
VID 434 Paradise VGA Pius ........ $159.75 Plus-16..$209.75
Paradise VGA Professional. $279.
VID-435 Chicony VGA 1024x768 w/256k . ... $169.7
VID-436 Genoa EGA 800x600. $179.75 VGA .$219.75
SERIAL PORT CARDS

Chconyéul\glsNH; C
Focus 101 ENH. W/Hard Plasnc Cover ... $69.75

102KEY FOR AT KEYS ONLEFT .. S6975 banasonic 1595288 CPS5
ENH-101 with caiculator 87975 Panasonic 1524 240 CPSB
Chicony 101 click wAracking bail3 biirs. . $89.75 Panasonic 1624

.$299.75 1BM XT type look-a-l hd 83295 Bulk DS3-1/2" (10 pK) .. $14.75
X1 lvpe Kowatke s.[é e TP 33895 Cannage DC-2000. $18.85 DG 200XL $2295

279.75 AT Full size wikey lock. LED, buttons ... $59.75

Case w/P Supply SIMM-SIPP Modules - Call For Prices

upply .
359.75 EXT. DRIVE CASE & POWER SUPPLY  B087-3(5MHz). 8975 80367 (16MHz

INTERS 80287 (6Mz)... 13975 V.20 (BMHe)
89, -

75 Panasoric 1002 268 CPS/A2 NLG.....8339.75 27128 (250 NS). 5495 27512 (250NS).

.85 7
Panasoric 1191-1 240 CPS/M48 NLQ.......... .
IS L M aney ! well ENH 101 --§5§ 78 Panasonic 11601240 GPS/48 NLG) 819! RAM CHECK DEVICE
- Panasonic 1592 wide car. 180 CPS oo
9

Bulk DS0D 5-1/4" (25 pk) $8.75 or $32.75/100
Bulk DS'DD 1.2m Hi density 5-1/4" (25521 75

el CHIPS-IC's EPROMS
buttons... ... $54.75 DYNAMIC RAM CHIPS

CO PROCESSORS

3087-2 (BMHz)..119.00 80387 (20MHz) .
2 orlERSSS 75 8087-1 (10MHz).159.75 80387 (25MHz2) .

30287 (BMHz]
9.75 (Credit Car

24 pin . b
NLQ .75 2764 (250NS)....$2.95 7256 (250 NS)

1NLQ 5 Checks 256 and 64K Memory chips in 2-3
NL secs.'verifies if a chip is good or bad...... $189.75
ONLQ. 75 w/Upgrade for 1 Meg or 256x4 DRAMS ... $159.75
.$CALL Upgrade for speed checker ... $159.75,

SI0-250 Serial port card (second serial opt.) .$19.75
SIO-251 Serial port card w'2 senal ports inst. ..832.75
SI0-252 2nd sr. port kit w/chips & cable. .$19.75

SI0-253 AT ser. (2nd opt ) para & game QO . CA Call '0' D"ce
B8-96 Sr b for muit KO .$6.75 i
SI0-254 Serial port card w4 ponts for AT/XT i CAB-300 1BM power cabie 6 ST B s iraars te s i 75 A new 2 chip BIOS for compatible XT Motherboard
SI0-255 SR Card com 1 4 address select -, 7 CAB-301 IBM Power Exin Cable 3475 Western Digital Ethernet Card PIUs....... $229.75 8MHz - eliminates nming. party and
MEMORY BOARDS CAB-400 Dual 5-1/4* $0ppy disk dnve cable 3675 Passive HUb 4 Port (F)cca.i_loDnal hangup probiegs $24.95
MFC-100 384K Multifunct w prisr/ckicaligame $79.75 CAB-401 Dualfloppy cable external use $1975 Active Hub 8 P oSTOMattierboadeNlChip
MFC- 76K CAB-425 Haru disk cable set XT. ... .$6.75 Terminators For 10MHz Boards, 1 Chij
120 576K memory expansion board. -$27.75 CAB-426 Dualhard ik cable set XT $1275 BNC Twist For AT.286 Boards, 2 Chips
m;g }%12 g g meg. mem. expar:jsuon card gg;g gAe450 AT cable (set dual hard & floopy) $1475 24 Pin Bios Onginal IBM
m mem. exp. car AB-500 Keytnard ext cable 6 $675
MFC-123 AT 3 meg. mem. exp. card by Everex .$98.75 CAB-501 Keytoard cable 6 $675 VHS VIDEO TAPES I1BM 524 95
MFC-124 AT 10 Meg Mem. exp. card by Everex .......$149.75 g:g'ggsﬁ@@am p SFS: 72 gg bg'aa'g dd;,alg";. & 1 Introduction to Ventura 6 Intro to Wordstar
MOUSE SYSTEM CAB-602 Mooy ext catie 610" $575$10 75 Monitor stand-swiv 75 AT ook Compoter 8 Aavarced Lote 123
Logi Mouse C-7 Package serial or Bus $59.75 CAB603 VGA-RGB Adapior cable .$1675 Super Surge filter/6 gutlet -75 3 Intro. to dBase IV 9. Intro 1o dBase Il Plus
Logi Mouse Hi-Res .. ..$79.75  Publisher......$119.75 CAB-800 IBM F. cabie 610 $6.75%9 75 Power Supervisor - Surge 4 intro to Wordpertect 10. Leaming DOS
Z-nix or Genius GM-600 Mouse with Dr. Halo $49.75 CAB-803 IBM prnter cable 15725° $147581a73 EMIfiter with & ront Swiiches (This s F"md 5 Intro to Excel 11, 00S Level Il
OTHER CARDS CAB-801 Rt argle Pr. vczrxa g/s'. $1275$1675 21”3"5? 11%9 g_ll case gg:dm?rg:‘?rr‘) & 24 7g
; AB-802 Printer cable Cent-Cent 6710 .. $14.7551975 5-1: o cle. it..$4.

2&255059 Egca"%gr'g“e' porteard............. g;g;g A 208 Gor o - eS8 Bust Cover Set "orpc%);npu:jer & kleybgoardg ¥*8l COMPUTER BOOKS $ 5

. . CAB-835 Senal Cable, DB25 MF 69 ... $6.759 75 Printer Stand safety coated steel wire .95
FDC-510 Game port card w/2 ports . CAB-875 IBM AT serial port cable 3-25 Pin $675 Printer Stand Plastic... $9.75 Mouse Pad.$3.95 | Ao Rei9 6 Maosoh  10DAC Easy 30
FDC-513 Joy stick multi-funct. prem. quaiity CAB-97 Adapter Canie P supply to mcntor %675 Premium Tool Kit w/ chlp dauller, in,etc.$19.95 > CPgammng | Windows 1. Word Pedect 5.1
No slot clock on chip . CAB-93 Y Power Adapter cable $495 Haryhe‘ & d si!er o, urtis Ci .75 3 dBase IV 7 Noveél :Jse( ::2! Wordstar

DATA Switch Box-AB- 2 way ....... s g1 94 9 7D - 4 Lotus Pagemaker
Microsoft Dos-3.3 or 4.01 WIGW. Basic w sysem purchase . R N 3978 AT mouning rals, § Hirosos Brcel B MEDON40 14 vemre
Accelerator Board -Accelerate ... B Gender Changer MM or FIF 25 Pin... 5475 Dual dnve mount bracket
XT System To 12Mnz At Speed by Sot B Gender Char\g%':MM o F/F 9 Pin T sa'75  Speaker wibracket.. y CLONE TECH MANUAL
Logitech or DFI Hand Scanner 400 dpi b ¢ Changer 25 Fin PnF 5-1/2" Diskette box wiock & key-100 diskettesS7. AManual with schematcs for assembling XT Clones
9 Gender Changer 25 FinM10 9 S

Super Eprom Programmer-4 Gang ... . NULL Modem Gander Changer MM or F.F

lation on Mono

USA + ELECTRONICS, INC

YOUR DISCOUNT WAREHOUSE

9090 N. Stemmons Freeway (at Regal Row) « Dallas, TX 75247 - Tech. Support, R.M.A_, All inquiries (214) 631-1574 « FAX (214) 631-4817

TERMS: Check/M.O. - COD’s add $3 90/min. shipping $5.95 for small packages - Master Card, VISA, American Ex;press Diners Club, Dnscover accep
):Sat.gam. - 4 pm. IBM PC/XT AT are registered trademarke. of I8M. We honor, respect and acknowledge

restocking charge. A.P.O.’s. F.P.0.'s and overseas orders given pnonty. OPEN Mor.- Fr.9am. -6 pm. (CS
her {rademarl

CABLES -DATA BOXES NETWORKING PRODUCTS \
TEXAS ROM BIOS

7"
§ 75 égut Diskette box wiock & key- 40 diskettes. $6. wiin different swﬂchl;umper semngs mvmamng and
r 3 D P

$24.95

ted at no extra charge. Returns require authorization and may be subject to
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Pointech Distributors
36 West 22 Street, New York, NY 10010

Orders: (800) 666-8324 (212) 633-1530
Tech Support: (212) 633-1531 Fax: (212) 633-1532

System Kits

NOVELL AUTHORIZED DEALER

XT SYSTEM PRINTERS MONITORS
10 MHz 8088 Motherboard Panasonic KXP 1180................... 169 GoldStar Amber 12.................... 75
150 Watt Power Supply Panasonic KXP 1124................... 309 GoldStar VGA Multi Sync 14" ... ......... 449
360553K RAI\[A) . g:((;(:ﬁg '111313 70(;3(21320366 ~~~~~~~~~~~~~~~~ ggg :m:ec Ez;frV‘Vl‘hite W 21 ;g
oppy Drive other Wi/UI (1o LOD. ..o mtec B S S S S e
Multi I/0 with FDC Fujitsu DL3400 (132 Col)................ 549 Imtec VGA 14”.. ..................... 349
Clock and Calendar HP Desklet Plus...................... 699 Imtec EGA 14" .. ... ................ 339
84-Key Keyboard HP LaserJet fIP...................... 1059 imtec VGA Mono 12".................. 127
$339
HARD DRIVES FLOPPY DRIVES/CONTROLLERS
20M Seagate ST225 wiCtl. ........ 249 .
AT SYSTEM 30 Seagate ST238 wiowl (.. 269 T TERG e
12 MHz Baby 286 Motherboard ggm zggiz smm?;'&,s ----------- g;: ?gMT‘IEI‘E‘EC 3§gﬂy ..................................... ;lo
200 Wg?zm;f“””'y 80M Seagate STA096.............509 40/120M Colorado Tape Back Up. ... ... .. ... ... i85
1.2M Floppy Dri 20M CMS Hardcard.............. 329 360/720K Controller. . ... ...l 24
: oppy Urive J0M CMS Hardcard.............. 399 1.2/1.4M Controller. . ... 49
: Mt 1/0 80M CDC.......... a3 Dual Hard/Floppy Ctrl (MFM). ... 89
ual Hard/Floppy Controller 155M CDC (ESDI). SR2 Hard/Floppy Ctrl (RLL). ... .. .o 100
Clock and Calendar 330M CDC (ESD) Duat 1:1 Hard/Floppy Ctrl (MFM). ... .................. 109
101 Enhanced Keyboard ESDI Controller. ...........ccoooooiiuiiiiiaaeie. 249
$599 SCSI Controller......................... 309
I/0 CARDS
3868X SYSTEM lénolno (?ra%hicspP.ri?terCCaJd ......... gg gegals Qalrdéﬁ" . .S. 't ................ gg
y olor Graphics Printer Card.......... nd Serial Chip Set................
L GTK EGA Card............. ... 109 XT Multi VO (WFOC & Clock). .. 39
O S One VoA (16 Brs) 1o XT 640k RAM Cart 3
. oppy Drive | | omart Une VGA (16 Bits)...........1/9 AT bAUK RAM Lard................
Muiti 1/0 Serial/Parallel/Game Card............ 39 Everex MEGRAM Card............. 99
1:1 Dual Hard/Floppy Controller Parallel Card...................... 19
Clock and Calendar
101 Enhanced Keyboard
99
8 POWER SUPPLY | MICE
150 Watt XT (110/220).............. 49 Genius GM wrHalo............... 29
Genius GM6000 Hi-Res w/DrHalo. . . .. 49
386 SYSTEM ggg \\;vag GLSWO/ZZO) """"""" 2‘15: Logitech Bus w/Software............ 89
25 MHz 386 Motherboard 500 Watt UPS """""""""" 399 GeniScan GS4500 Scanner w/OCR. ..199
200 Watt Power Supply | | TTT T T Trororrorororrorenes Joystick (IBM/Apple)................ 25
1 MEG RAM
1.2M Floppy Drive
Multi (/0
1:1 Dual Hard/Floppy Controller ZMYeoarDWErMntS KEYBOARDS
10?'%(:';]3"(, :alengar d Turbo 4X Software y 15 84 Key ........................... 39
rances R smart One 1200 It as 101" Key Enhanced. ... 49
$1399 Smart One 2400 Int................ 89 101 Key Tacmec'Aséé """"" 59
Smart One 2400 Ext.............. 109
Smart One 2400 Mac Ext.......... 169 XT Slide Case..................... 32
Smart One 2400 PS/2 Int........... 179 AT Slide Case..................... 45
SP—ECIA—L Made in USA Tower Case...................... 19

MS DOS 401....$69.00

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
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Buy with

Confidence

In an effort to make your

Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer hardware, software,
peripherals and supplies.

Purchasing Guidelines

* State as completely and ac-
curately as you can what
merchandise you want in-
cluding brand name, model
number, catalog number.

telephone purchasing a more
successful and pleasurable
activity, The Microcomputer

Establish that the itemn is in
stock and confirm shipping
date.

Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer.” These are
specific facts you should know
about the prospective seller
before placing an order:

Ask These Important
Questions

How long has the company
been in business?

Does the company offer
technical assistance?

Is there a service facility ?

Are manufacturers warran-
ties handled through the
company?

Does the seller have formal
return and refund policies?

Is there an additional charge
for use of credit cards?

Are credit card charges held
until time of shipment?

What are shipping costs for
items ordered?

* Confirm that the price is as
advertised .

* Obtain an order number
and identification of the
sales representative.

® Make arecord of your
order, noting exact price in-
cluding shipping, date of
order, promised shipping
date and order number.
If you ever have a problem,
remember to deal first with the
seller. If you cannot resolve the
problem, write to MAIL
ORDER ACTION LINE, ¢/o
DMA, 6 E. 43rd St., New York
NY 10017.

pme (OMFUTEE”

b 2P T %

R

© Direct Marketing Association, Inc. 1988
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This message is brought to you
by:

the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.

6 E. 43rd St.,

New York, NY 10017

MMCG

MICROCOMPUTER
MARKETING COUNCIL

of the Direct Marketing Association, Inc




LET US BE THE MASCOT

,_4'7:}\
L")

FOR YOUR

TEAM!!!

18-MONTH
WARRANTY

LABOR AND
PARTS

Mascot
Turbo AT 286

Mascot
386SX

Mascot
386-25

For Heavy Duty or Business Use
Name Brand & High Quality Parts Only
18 Months Labor & Parts Warranty
8/16 MHz Performance Rating
1 MB, 4MB Expandable on Board
Fancy Mini Vertical Case, Speed
Display, Turbo, Reset, Keylock, 3 LED
200 Watts, 110/220V Power Supply
Teac 1.2MB High Capacity Floppy
Dual Hard/Floppy Controller
101 Enhanced Tactile/Click Keyboard
085/2, Xenix, Novell Ready

14” Mono Flat 720 x 350

Basic System........................ $829
20MB, 65ms .............. . $1034
40MB,28MS .. ... $1174
80MB, 18ms ....................... $1264

14” Mono VGA 720 x 350
Basic System. ............ ... ... $929
20MB,65mMS ... ... $1134
40MB, 28mS ... ... $1274
80 MB, 18ms $1364

14" Color VGA 640 x480

Basic System ....................... $1180
20MB,65MS . ... ... $1385
4OMB, 28MS ... ... $1525
80OMB,18ms ................... ... $1615

14” Super VGA 1024 x 768
Basic System . ......... ...l $1330
20MB,65ms .. ... $1535
AOMB,28BmMS ... .. ... $1675
80MB,18ms ............... ... ... $1765

For Heavy Duty or Business Use
Name Brand & High Quality Parts Only
18 Months Labor & Parts Warranty
8/20 MHz Performance Rating
1 MB, 4MB Expandable on Board
Fancy Mini Vertical Case, Speed
Display, Turbo, Reset, Keylock, 3 LED
200 Watts, 110/220V Power Supply
Teac 1.2MB High Capacity Floppy
1:1 High Speed Hard/Floppy Controller
101 Enhanced Tactile/Click Keyboard
0S/2, Xenix, Novell Ready

14” Mono Flat  720x 350
Basic System .. ..................... $1049
40MB, 28ms. .. .. ... ... $1394
8OMB, 1BMS . ....................... $1629
150MB, ESDI . ...................... $2129
14” Mono VGA  720x 350
Basic System ... .................... $1149
40MB, 28ms. ... ... ... $1494
80OMB, 18ms .. .. ......... .. ... $1729
150MB,ESDI. .. ........... ... $2229
14" Color VGA 640 x480
Basic System....................... $1399
40MB, 28ms .. .......... ... $1744
80MB, 18ms ........................ $1979
150MB,ESDI .. ...l $2479
14" Super VGA 1024 x 768
Basic System ................... ... $1579
40MB, 2BmMS. . .. .. .. $1924
80MB, 18ms. ... ........ ... ... $2159
150MB, ESDI ... ........ ... ... $2659

Fancy Vertical Case/250W power add $80

For Heavy Duty or Business Use

Name Brand & High Quality Parts Only
18 Months Labor & Parts Warranty

28/34.5 MHz Performance Rating

1 MB, 8MB Expandable on Board

Middle Vertical Case, Speed Display,
Turbo, Reset, Keylock, Light, 3 LED,
2 Serial/1 Parallel port

200 Watts, 110/220V Power Supply

Teac 1.2MB High Capacity Floppy

1:1 High Speed Hard/Floppy Controller
101 Enhanced Tactile/Click Keyboard

0S/2, Xenix, Novell Ready

14” Mono Flat 720 x 350
Basic System . ...................... $1588
40MB, 28MS. . ... ... $1933
80OMB, 18ms........................ $2168
150MB, ESDI . ............... ... $2668
14” Mono VGA  720x 350
Basic System. ... .................. $1688
40MB, 2BMS ... ... $2033
8OMB, 18Bms .................. ... $2268
150MB,ESDI ... ....... .. ... $2768
14" Color VGA 640 x480
Basic System . ... .................. $1938
40MB, 28mS . ... ...l $2283
80MB, 18ms..... ......... ... $2518
150MB, ESDI . ... .................. $3018
14” Super VGA 1024 x 768
Basic System ......... ... ... $2118
40MB, 28ms . ... ... $2463
8OMB, 18BMS ... ... $2698
150MB,ESDI ....................... $3198

386-25 64K cache add $550

* We accept MasterCard & Visa, 3% surcharge.
* 10% Restocking fee within 30 days from invoice date.

e COD Order based on Cashiers Check, Money Order.
o All returns are subject to our approval.

Mascot Computer Corp.

Fax: (718) 321-0136 Open 7 days 10:00 A.M. to 6:00 PM.
42-20 College Point Blvd., Flushing, NY 11355 (5 minutes from Shea Stadium)

Tel: (718) 321-1944

Circle 501 on Reader Service Card
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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 for alow cost solution to ycur data and fax needs.
Thanks to Sendfax™ technology, you can now get Group
[II' 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 or on
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 MAcKNOWLEDGE.

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 the 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.

Z P R O DUCT S « |

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 Mac America

MS-DOS Versions Available Starting At $199
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Jerry tries to teach
an old hard disk drive
some new tricks

ou’re getting this part of the

column live. That is, as I'm

writing this, out in the Great

Hall I’m doing a backup of Ro-
berta Pournelle’s Kaypro 386i onto a
Maximum Storage APX-4200 WORM
(write once, read many times) drive at-
tached to the Zenith Z-386. The files are
being transferred over Traveling Soft-
ware’s LapLink III, but they’re coming
from downstairs, so I had to use the com-
pany’s DeskLink cable adapters that
allow you to send files through a tele-
phone cable.

To make LapLink III do that—transfer
files over a telephone cable instead of the
big hydra-like cable Traveling Software
furnishes with the program—you have to
invoke LapLink III with the command
“LL3 /3,” where /3 stands for “3-wire”
(even though there are four wires in a
telephone cable). I know I’ve said all this
before, but some may have tuned in late.

Anyway, while that’s going on, I'm
writing this intro. I'm also kicking my-
self because while LapLink in Turbo
Serial mode is pretty fast, a much faster
way to accomplish this would have been
to take the WORM drive and its control-
ler downstairs, install the WORM in Ro-
berta’s machine, and use XCOPY to
transfer all her files; however, I didn’t
think of that until I'd done much of the
job already.

I didn’t think of it because her ma-
chine is set up in a manner that makes it
awkward to get into its case, sO we gener-
ally back up her stuff with a serial con-
nection—but today the whole point of the
exercise is to get a complete backup onto
a WORM disk cartridge so that I can in-
stall a new disk drive controller into her

EXPERT ADVICE
COMPUTING AT CHAOS MANOR

B Jerry Pournelle

DOUBLE YOUR

PLEASURE

machine. Clearly that’s going to require
me to open the case.

Double Your Capacity

It all started at Comdex. For some time,
my son Alex, who does data recovery
and hard disk drive installation consult-
ing, had told me I ought to connect up
with Perstor, a disk drive controller com-
pany. Comdex in Las Vegas tends to be
the most hectic week of my year, but I
noticed that Perstor was having a recep-
tion at Bally’s, which is where many ex-
citing new start-ups are assigned.

At the reception, I started talking to
Perstor Vice President Mark Fife, and I
discovered that, in theory at least, they
make exactly what we need to upgrade
Roberta’s favorite machine: a disk drive
controller that will let us nearly double
the capacity of her hard disk drive.

Since she mostly uses her machine for
word processing and communications—
she runs the education conference on
BIX, as an example—she’s more than
happy with the speed of the Kaypro 386i,
even though it’s quite an old machine.
I’ve offered to swap it for a newer com-
puter, but she’s not interested. She likes
that Kaypro. The problem is that it came
with a 40-megabyte hard disk drive, and
she’s just about filled that up.

“No problem,” Mark Fife told me.
“The Perstor controller will let you re-
format that drive to about double the
original capacity. It will be faster, t00.”

When we got back from Comdex, the
Perstor controller, the PS180-16FN, was
waiting for us; so now we’ll see, which is
why I’m backing everything up.

The “Gotcha” Syndrome

It’s probably as well that I'm writing this
while I wait for the backup, but that isn’t
what I'd intended to do. I'd intended to
play a game called Star Command from
Strategic Simulations. When I first got
the game, it seemed to have most of the
elements I like in a computer game: sci-
ence fiction, exploration as well as con-

quest, and a varied scenario. Getting
started is a bit tedious, and the user inter-
face leaves much to be desired, but it
looked interesting.

What I found, though, is that the pur-
pose of this game isn’t for the player to
have fun: the purpose of the game is t0
demonstrate the cleverness of the pro-
grammer. No matter what you do in this
silly game, there’s going to be a “got-
cha.” If you spend time exploring to dis-
cover which planets need what items and
then go find places that will sell them,
you’ll discover there’s so little profit it’s
not worth your time. If you spend time
bashing random bad guys—the only real
way to raise money—so that you can buy
expensive weapons, you’ll find that the
first thing that’s destroyed in combat is
that expensive new equipment.

Worse: it can't get better. You don’t
get any new experience points (and thus
ability upgrades) until you complete mis-
sions, and about four missions into the
game is one so tough that the only way to
complete it, at the level you will have
achieved by then, is sheer luck.

I know, because after the first couple
of futile attempts, I took the time and ef-
fort to buy about the best equipment pos-
sible for my troops; and it’s still a series
of random events whether I can even get
to the place I need to go to begin the mis-
sion scenario—and there the preliminary
battle will unerringly destroy most of my
expensive equipment before I can explore
the stuff on the planet’s surface. I sup-
pose I could spend hours and hours col-
lecting money to buy spares, but I doubt
it would do any good.

I doubt it, because so far, no matter
what I’ve done, the programmer has an-
ticipated me. I can imagine the program-
mer cackling with glee as yet another ob-
stacle is put into the game. “Think
they’ll outsmart me and have fun with
this, do they? I’ll fix them!”

In part, the game is controlled by a
random-number generator, so if you play

continued

MARCH 1990 « BYTE 65



CHAOS MANOR

a scenario often enough, you'll probably
get through it; but “often enough” can
mean a dozen and more times, each time
starting from the beginning because you
can’t save in intermediate situations.
Where is the fun in that?

Meanwhile, the user interface is really
stupid: if a character buys a new weapon,
he has to go pick a fight with someone
before he can equip himself with it, be-
cause the ‘““‘change weapons” menu
comes up only in combat. If you want to
have characters exchange equipment, it
must be done in space; you can’t do it at
the star base where you bought it. And
on, and on, layer after layer of silly
menus. They list a dozen play testers in
the manual, but I can’t believe they actu-
ally played this game.

The moral of all this is simple: games
ought to be designed for the player, not to
build the ego of the game designer. Stra-
tegic Simulations usually does better
than this.

The Perstor Saga Continues

Once I'd backed up Roberta’s hard disk,
it was time to open the machine and
change controllers; and that produced the

first problem. Kaypro set up the 386i so
that you can’t put the cables in wrong.
They did this by filling in one hole in
each cable connector and cutting off the
corresponding pin on the controller
board. Since there aren’t any cut pins on
the Perstor board, it’s physically impos-
sible to connect up their board.

That brought on the first of, alas,
many calls to Perstor. “Be sure the little
‘1’ etched on the board is in the same
place on your old controller and ours,
and then snip the corresponding pin,” 1
was told. ““No controller uses that line for
anything.” This took 5 minutes. I didn’t
bother to remove the hard disk drive.

Next: what kind of drive is this? As
with many older machines, we have the
user’s manual for the 386i, but if there
was ever a technical manual, it’s long
gone. It’s a full-height Priam hard disk
drive that formats to 40 megabytes and
change. Typical of our experience with
Priam and Kaypro equipment, it has
never given us the slightest trouble de-
spite its age and very hard usage. This
was the first 80386 computer to come to
Chaos Manor, and the drive has never
been out of the machine.

The only real clue was a sticker pro-
claiming this a Priam ID40, but we
couldn’t find anything else about it. Un-
fortunately, the software wants to know
the number of heads and cylinders on
your drive. Another call to Perstor.

Perstor didn’t have any record of the
Priam ID40, which is apparently a desig-
nation used by Kaypro. Kaypro no longer
makes the 386i, and whoever answered
the phone didn’t think they could find out
about the disk drive. Priam is reorganiz-
ing, and I wasn’t able to make contact
there. Mark Fife suggested I try 1024
cylinders and five heads.

The PS180-16FN owner’s manual is
typical of stuff put out by real techno-
weenies. In some places it gives you com-
plete information, and in some places it
doesn’t bother. It’s all clear enough, but
there are a few glitches, particularly
when it comes to telling you how to make
a working copy of their software disk.

It’s all fine if you have two floppy disk
drives, but if you’ve got only one, it’s go-
ing to drive you nuts: they have a batch
file that copies about 20 files one at a
time. This means if you have only one

continued

This Should Go On Your Desk
for The Same Reasons It Goes

On The Road.

Remember when sending a fax meant leaving
your desk? Or when faxing on the road was
almost impossible?

Those days are over. Introducing the
WorldPort 2496™ portable fax and data
modem.

Since it’s external to your computer, it’s easily
shared around the office. And since it’s battery
powered and uses R]11s or optional acoustic
couplers, it connects to public phones and
PBXs anywhere. Via Bell and CCITT standards
worldwide. It even sends and receives fax and

data messages
unattended or
while you run
applications.

But best of all, from your desktop or laptop,
you can instantly connect with practically
anyone anywhere who owns a fax or modem.

Unless, of course, they’ve ventured out on the
road without one.

Call us today at 800-541-0345 (in New York,
516-261-0423) for more on the WorldPort line
and the dealer nearest you.

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

Fax (516) 754-3491

WorldPort 2496 is a trademark of Touchbase Systems, Inc., © 1989 Touchbase Systems, Inc
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CHEETAR GOLD 425

Cheetah Gold 425/D"

INTEL 25MHZ i486 CPU/FPU
: FULL 1265MB ofl70NS System Memory AWESOME '

e Tower Case with 450/W Power Supply
e ESDI Caching Disk Controller with
Dedicated Processor and 512K Memory
e Super Fast 383 MB ESDI Hard Drive
e 1024 x 768 Premium VGA Card
e 14" Premium VGA Color Monitor
e 1.2MB & 1.44Mb Floppy Drives
e 2 Serial & 2 Parallel Ports
e 101 Key Keyboard
e Cheetah Gold 425/D $9,995 !
(Other models from $5,995)

® Price subject to change,

® 20% Refundabte deposit required

® Subject to availability of INTEL
25MHZ 80486 chips. A surcharge may
apply if Cheetah's cost of i486 chips
exceeds $950 each.

® VISA, MasterCArd and American Express
add 4%

@ Delivery date subject to the availability
of 486 chips.

BENCHMARKS

1 GW NUMBERS INDICATE SUFL IEOR PERFORMANCE

Cheetah International, Inc.
1003 West Cotton Street
Longview, TX 75604

1-800-CHEETAH
(1-800-243-3824)
1-214-757-3001
1-214-753-0589 FAX

SECONDS
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"~ Intreducing OS/RAM8”‘

OS/BAN

+»” 8 Mbytes of memory + 2 serial ports.

v Extended and expanded memory. LIM 4.0.

v Works with all of your programs.

¥ Run DOS or OS/2 effortlessly.

» Fast and simple switchless instailation.

¥ Auto-configuration for all operating systems.

¥ Works in all Micro Channel™ computers.

»” Expanded memory 10 times faster than Intel.

» Risk free guarantee. Two year warranty.

» IBM approved ID. Best price. Fast delivery.
Call today 1-800-234-4232 or 617-273-1818

PS72 and Micro Channel are trademarks ol 1BM

Capital Equipment Corp.
Burlington, MA. 01803

disk drive, you’ll be swapping disks until
your arm is tired. My notes for this part
of the operation start off with mild com-
plaints and end up with unprintable lan-
guage.

Barring tennis elbow from disk swap-
ping while making a working floppy
disk. there was no problem. First you use
your AT Setup prograr to tell your sys-
tem there is no hard disk drive, and then
you boot up with the painfully con-
structed floppy disk and follow instruc-
tions. In a minute, I came to the question
of interleaving.

The Interleave Obfuscation

In what was probatly the best book ever
written on the game of bridge (Why You
Lose at Bridge, alas, long out of print),
S. J. Simon said “a little knowledge is at
least twice as dangerous.” That’s cer-
tainly true for interleave settings.

A disk drive is formatted into tracks
and chunks of tracks known as sectors.
Sectors are physically laid out end to end
around the track; interleave refers to the
way your disk drive controller reads in-
formation from those sectors. An inter-
leave of 1-to-1 means that the sectors are
numbered the way they lie on the track,
in consecutive order. An interleave of 2-
to-1 means that the disk drive is for-
matted so that consecutive logical sectors
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don’t correspond to the physical order;
the controller reads every other sector.
An interleave of 3-to-1 means thai the
controller reads every third sector.

You’d think, then, that you’d get the
fastest data transfer with an interleave of
1-to-1, and indeed some controller man-
ufacturers advertise that their systems
have a 1-to-1 interleave, as if that’s al-
ways the best. The fact is, though, that a
1-to-1 interleave isn't necessarily going
to make for the fastest disk drive system,
because the disk drive and controller
aren’t necessarily the slowest compo-
nents of the system.

That’s particularly true with the Per-
stor controller, which strips data off the
hard disk at a full 9 megabits per second,
which is faster than most computer buses
can accept the data. At a l-to-1 inter-
leave, then, the controller gets a sector of
data, but now, by the time the computer
has accepted that data, the disk head has
got past the beginning of the next sector.
You now have to wait for the disk to rotate
all the way around before you can get any
more data. Thus, you have an effective
interleave not of 1-to-1, but of 9-to-1.

The Perstor software offers to calcu-
late the proper interleave for your com-
puter system. You should let it do that. It
takes longer than you think, and while
it’s doing that, it looks as if your com-
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puter has locked up. I stared at an un-
changing screen long enough that I
thought something was wrong and had
dialed Perstor when suddenly things be-
gan to happen.

I let the call go through to get someone
there to make a note: they really ought to
put a message on-screen, or make things
flash, or at least note in the manual that
this can take several minutes. I'm told
they’ll do something about that in the
future.

In our case, the proper interleave was
3-to-1. That number will be right for
many older AT systems, and it’s more or
less independent of the kind of disk
drive.

Problems

The next step is low-level formatting.
Unlike high-level formatting, which is
what you get with the DOS FORMAT
command, low-level formatting com-
pletely and irrevocably removes all data
from your disk. Some utilities can re-
cover information after a high-level for-
mat, but nothing will get it back after the
low-level job. I'd previously backed up
everything onto the WORM drive, so |
let the program have at it.

Everything seemed to go well. The job
took about 10 minutes. Once the disk
drive is formatted, the software asks if
you want a media examination. You
should definitely do that. The test will
destroy any data on the disk, but after a
low-level format there won’t be any.

You’re then asked whether you want to
add any disk drive defects as listed by the
manufacturer. The manual makes a
point of saying it’s important that you do
it, but in fact you shouldn’t. Often, the
Perstor controller will be able to make
use of sectors that your original control-
ler had trouble with, and besides, the
Perstor tests will have found any unus-
able sectors. If you're at all concerned,
the thing to do is finish the installation,
and when your system is up and running,
use something like Golden Bow’s
Vmarkbad (which comes with their Vopt
program, definitely recommended) to
examine the disk drive just in case.

Once the format job is done you can re-
boot, still with the floppy disk of course.

FDISK Is Stupid
It was then time to partition the newly
formatted disk drive. Alex is fond of the
SpeedStor utilities for doing this, but I
try to keep Roberta’s system as vanilla as
possible, so I booted with my IBM DOS
3.3 master disk and ran FDISK.

FDISK couldn’t find the hard disk
drive.
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Now, FDISK isn’t a very smart pro-
gram. As I’ve reported before, it will not
only allow, but encourage, you to do
things you’ll regret. Even so, it ought to
find the drive. Time for another call to
Perstor.

Mark Fife referred me to a technical-
support person. After I described what
I'd done, he wondered about one of the
steps. “When you used the Setup pro-
gram to tell the system you don’t have a
hard disk drive, what hard disk drive
type did it think you already had?”

The Perstor installation instructions
hadn’t told me to record that, but fortu-
nately I’d done it anyway, because if this
Perstor upgrade didn’t work, I'd have to
put Roberta’s machine back the way it
was, and I would need that information.
“Type 17,” I said.

“There’s your problem,” he said.
“That’s five heads and 977 cylinders,
not 1024. You’ll have to reformat with
the right information.” He also assured
me I’d done no harm: you can format a
disk drive any way you like. It won’t
work properly if you lie to the controller,
but you won’t hurt the drive itself.

“How do you know whattype 17is?” I
asked. It turns out Perstor has a table that
relates drive “type” as demanded by the
Setup program and the actual drive
specifications of heads and cylinders.

Anyway, I gave the Perstor program
the new parameters and set it to work,
and then I had to go to an appointment.
By the time I got back, it was after office
hours in Perstor’s time zone; and al-
though I'd reformatted to the new (and
correct) specifications and did every-
thing else right, FDISK still couldn’t
find my hard disk drive.

Reinforcements

At this point, it was clearly time to call in
the heavy artillery. I mean, what’s the
point of sending your kids to college if
you can’t pick their brains? So I called
Alex, who got his degree in computer
science and makes a good living recover-
ing data from crashed hard disk drives. I
explained the problem. “Worse,” I said,
“it’s your mother’s system, and she
wants it working. Now.”

Alex came over, but he couldn’t make
it work either. The best we could do was
put the system back the way it was with
the original Western Digital controller.
Alex noticed that Roberta has a lot of lit-
tle bitty files in her system, and he used
SpeedStor to change the sector size from
4K bytes to 2K bytes. This means that the
minimum file size is now 2K bytes, thus
saving some disk space at the minor ex-
pense of having the SpeedStor driver
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software take up a bit of memeory; but
clearly we hadn’t doubled Roberta’s disk
capacity despite our promises.

Alex couldn’t figure it out. I know
Perstor works. We install it for clients.
We’ve put Perstor controllers in a couple
of dozen systems, and I've never had any
problems."

All of which left me in a dilemma, be-
cause this column is based on what hap-
pens here. and what had happened here
was that it didn’t work.

Comes the Dawn

Next day Roberta needed her machine,
so I left it alone; the morning after that
she had an appointment. “Did you make
any new files yesterday?” I asked, but
that was silly. Of course she had. I strung
the DeskLink cable between her machine
and the Z-386 with its WORM drive and
used LapLink III; this time, I noticed
there was a ‘““date” feature in the LL3
options.

You can tell it to copy all and only
those files from a given date, before that
date, or after that date. I set that to our
last backup date and let fly; sure enough,
LapLink searched through all the direc-
tories and subdirectories and found the
half-dozen or so files she’d accessed and
rewritten since the last backup. That's
one great program.

That done, I took the machine apart,
reinstalled the Perstor controller, and di-
aled—well, punched—the by-now-fa-
miliar Perstor number. This time they
weren’t fooling around: they put me
through to Safa Matin, who’s one of their
best technical people. We went through a
number of tests, including making cer-
tain that I'd chopped off the proper pins
and had the cables connected up right. I
removed the disk drive from the cage and
checked to see that it had a terminating
resistor. We did a bunch of other stuff.

“Cables. Have you got a spare data
cable?”

I nearly kicked myself. For years I
have been telling readers that if things go
wrong, one of the first things to suspect
is cables. Worse, I've known for years
that the flat disk drive connector cables
are subject to failure at the connector
ends when you unplug them and plug
them back in. I should have checked the
cable first thing.

This time, though, it wasn’t the cable.
We still had a problem.

Under Safa Matin’s direction. I loaded
in DEBUG and did some tests. The re-
sults weren’t good.

“The drive has changed state,” he
said. “Let’s try this. Leave the system
powered up but pull the power cable off

continued
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EDITOR

¢ Mouse support

¢ Pull-Down Menus

Columnar Blocks

Complier Support

Regular Expresslons

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 configurability.

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.

Only VEDIT PLUS letsyou editreally large
files of upto8 millionlines and 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.O. Box 1586, Ann Arbor, Ml 48106
(313) 9961299 ¢ Fax (313) 996-1308
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AutoPilot .............................. $99
Microcom Software Division

55 Federal Rd.

Danbury, CT 06810

(203) 798-3800

Inquiry 983.

Inductel Reference Series
Funk & Wagnall’s ............. $79.95
allothers ................c..eee. $49.95

Inductel, Inc.

18661 McCoy Ave.

Saratoga, CA 95070

(408) 866-8016

Inquiry 984.

PageGarden....................... $99.95
Software Garden, Inc.

P.O. Box 373

Newton Highlands, MA 02161

(617) 332-2240

Inquiry 98S.

the disk drive.” I did that and then went
into DEBUG and used that to change sev-
eral bytes in memory. I wouldn’t have
had the foggiest notion of what to do
without directions.

*Now try FDISK.”

No problem. FDISK could find the
drive; but when I rebooted, it lost it
again. Going in with DEBUG showed
that we were back where we’d been.

*What is the model of that drive?”’

When I'd pulled the drive out of the
case, | found a new label plate. It says
V-150."

“It’s the ‘seek complete’ problem,”
Safa said. “That is one of the oldest
models of Priam disk drives. It doesn’t
properly handle the seek complete sig-
nal. We called Priam’s attention to the
problem years ago, and they fixed it on
all their subsequent models.” All of
which was fine, but it wasn’t going to
help me now. I thanked him and hung up
to think about the situation.

I could just put it back the way it was,
but I hated to do that. Finally, I called
Alex. “I need a hard disk drive. Got one
in stock?”’

An hour later he brought over a re-
conditioned CDC Wren-5 Model 94205-
51, presumably one he’d refurbished
after recovering data from it for a client.
The 51 indicates that its nominal capac-
ity is 51 megabytes unformatted, mean-
ing that it normally formats to about 40
megabytes. It also comes with papers
listing the number of heads and cylinders
and other vital information.

For years, CDC and Priam have had

PS180-16FN...............couveneenn. $345
Perstor Systems, Inc.

1335 South Park Lane

Tempe, AZ 85281

(602) 894-3494

Inquiry 986.

Star Command................... $49.95
Strategic Simulations, Inc.

675 Almanor Ave.

Sunnyvale, CA 94086

(408) 737-6800

Inquiry 987.

the reputation of being the best-quality
drives on the market. Unfortunately, as I
write this, Priam is in financial diffi-
culty, and CDC has been bought out by
Seagate, a company that, to put it deli-
cately, doesn’t have quite the same repu-
tation for quality control that CDC has.
Alex says that so far CDC remains an au-
tonomous part of Seagate, with the same
high standards as always.

Happy Ending

It took about 5 minutes to install the new
CDC drive. Unlike the Priam drive it re-
placed, this drive is half-height, and it
has a “selected” light on the drive itself.
There was no problem fitting it into the
Kaypro case.

There was no problem with the Perstor
software, either. I merely followed in-
structions, letting the software compute
the interleave factor (3-to-1), format the
disk drive, and examine it for defects.
When it asked for disk drive defect infor-
mation, I didn't enter any, even though
the drive had come with a list of about a
dozen bad sectors.

FDISK had no trouble finding the disk
drive, nor in partitioning it. We got
drives C and D at 33 megabytes each and
drive E at 11 megabytes, for a total of 77
megabytes formatted on a drive that's
supposed to have only 51 megabytes un-
formatted (or 41 megabytes formatted). I
then transferred all Roberta’s software
from the WORM drive—Alex says it ran
faster because the data was flowing down-
hill—and ran Vmarkbad. No bad sectors. I

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). W 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
regressionmethods, Time series analysis with modeling and
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/
MANOVA, Contrast analysis, Discriminant function
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). W All
€SS 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. W 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). W CSS data files can be as large as
your operating system (DOS) allows; 0S/2 versian coming
soon. W CSS precision exceeds the standards of all common
precision benchmarks. W Technical note: The CSS user
interface and all /O were written 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.

Circle 269 on Reader Service Card

v StatSoft

2325 East 13th Street ® Tulsa, 0K 74104 . (918) 583-4149
Fax: (918) 583-4376

Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, fax 040/491

1310, StatSoft UK (London, UK), ph: 0462/482822, fax: 0462/482855, StatSoft Pacific (Melbourne, Australia),
ph: 613-497-4755, fax: 613-499-7410, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide:
Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: AkademiData 018-696201; Korea: Geul Bang (02) 272-1973.
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People are talking about us.

F77L-EM/32

F77L

Port 4GB mainframe programs to 80386s

with this 32-bit DOS compiler. Winner of PC
| Magazine's 1988 Technical Excellence Award.

The compiler of choice among reviewers and
professionals. New Version 4.0 includes an
Editor, Profiler, Linker, Make Utility, Weitek

$895* and 386 Real-Mode Support, Graphics. $595
F77L-EM/16 Lahey Personal FORTRAN 77

Address up to ISMB on 80286s with this Full ANSI77, Microsoft C and Boriand C

award winning extended-memory compiler. interfaces, Debugger, at an unbeatable price.

$695° $95

*Requires DOS Extender ($195)

. X

Cet

When people talk about FORTRAN

the name mentioned most often is

Contact us to discuss our products and your needs. (800) 548-4778
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450
Tel: (702) 831-2500 FAX: (702) 831-8123 Tix: 9102401256
FORTRAN IS OUR FORTE

A professional workstation environment for OS/2

Hamilton C shell”

“..much more powerful than CMD.EXE...blindingly fast...

we have a winner...a much-needed and well-done product.”
—MIPS Magazine

The superior alternative to the standard
0S/2 command processor. Faithfully rec-
reates the entire C shell language as de-
scribed in the Berkeley 4.3 UNIX® Program-
mer’s Manual. Created explicitly for OS/2.
Not one line ported from or created on any-
thing but OS/2. Extensively multithreaded.

Features: Command lineediting * History
¢ Filename and command completion ¢
Arrow and function keys ¢ Enormous
64KByte command lines ® Aliases and shell
procedures ¢ PATH hashing ® Recursive
filename wildcarding ¢ Fully nestable
control structures ® Powerful expression
grammar ¢ Command substitution
Background threads and processes.

Numerous utilities: cat, chmod, cls, cp,
cut, diff, dirs, du, echo, eval, fgrep,
grep, hashstat, head, history, label,
1s, kill, markexe, more, mv, popd, pPS,
pushd, pwd, rm, setrows, sleep, split,
strings, tabs, tail, tar, tee, time,
touch, tr, uniq, vol, wait, wc and others.

Supports HPFS and long filenames.

Requires 0S/2 1.1 or later. All executables
will run properly in a Presentation Manager
window. Not copy-protected.

$350.00. Unconditional satisfaction
guarantee. MasterCard & Visaaccepted.
($365.00Canada/Mexico; $395.00 elsewhere.)

Hamilton Laboratories
13 Old Farm Road, Wayland, MA 01778-3117, U.S.A.
Phone 508-358-5715 « FAX 508-358-1113 « BIX hamilton
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tried Norton Disk Doctor. Same thing.

We ran Coretest, the disk drive speed
test utility. Coretest reported the speed
index for Roberta’s system is 3.9; with
the old controller it was 1.3, and al-
though we changed the drive, that’s
about the improvement we would have
got if we hadn’t changed it, since the seek
times and suchlike are about the same for
the CDC and Priam drives. The speed
difference is quite noticeable; even boot-
ing up is much faster.

So. Perstor’s controller works fine. It
will nearly double the capacity of your
hard disk drive; it will make your disk
drive system faster; and it may recover
some ‘‘defective” sectors while it’s
doing all this. While we’ve only just in-
stalled it on Roberta’s system, Alex has
put Perstor upgrades into a number of cli-
ent systems and has no hesitation in rec-
ommending them. Provided that you
have a standard drive in good condition
and no defective cables, installation is a
snap.

The Perstor controller will work fine
with most disk drives, including most
older Priam drives; if you have any
doubts, check with Perstor.

I especially commend Perstor’s tele-
phone-support troops. Certainly they
knew who they were talking to; but I find
from talking to other Perstor customers
that I didn’t get special treatment. These
people know their product and know how
to tell you what to do to locate the diffi-
culty. Depending on just how much
hand-holding you need, they reserve the
right to charge you for telephone consul-
tation; that doesn’t happen often, and if it
does, the advice you get ought to be
worth the money.

Perstor has both 16-bit (AT) and 8-bit
(XT) controller cards and software. If
you have a computer that’s good enough
except that the hard disk drive is slow and
doesn’t have enough capacity, consider
replacing your controller with a Perstor.
Roberta is sure happy with hers. Highly
recommended.

Comdex 89

It was by far the biggest Comdex yet.
One notable event was the BYTE Break-
fast, where we presented the Shelly
Awards. Named for Comdex founder
Sheldon Adelson, these are the BYTE
editors’ choices for hits of the show.

The best party at Comdex was given
by Seikosha Industries on Sunday night.
It was quiet and elegant, excellent food,
no loud entertainment—] have never
understood why one would want to fill a
room with interesting people and then

continued



“Xerox this memo?
“FedEx this proposalf’
“LapLink these files”

When something becomes a standard, And LapLink III will even install itself
using it becomes second nature. That’s true automatically on a remote computer.
about LapLink. It’s so effective that it has That’s in addition to ease-of-use and
become the most popular productivity features like our popular split

laptop-to-desktop and
desktop-to-desktop file
transfer program ever.

screen design, flexible transfer options,
and disk and printer sharing.
For the same fast, error-

And now Release I1I % free file transfers between
improves on the original Q PCs and Macintoshes, get
with added power— g LapLink Mac. And for
while preserving the N more information about
simple design that has i any Traveling Software
made LapLink the i product, call us at
choice of more major ”f (800)662-2652.
corporations. % LapLink III. The

LapLink III offers standard in file transfer

both serial and parallel file software.
transfer, and you can take
advantage of parallel transfer suggesedreaitprice $149.95

speeds of 500,000 baud or higher.

It comes with a “six headed” universal cable i
that provides you with everything you need ]]]
SRR R ST

to use both serial and parallel modes.

Traveling Software, Inc.

18702 North Creck Parkway, Bothell, WA 98011
(206) 483-8088

Traveling Software Europe

Lords Court, St Leonards Road, Windsor
Berks, SL4 3DB, England
(44) 0753 831855

LapLink is a reg. trademark of Traveling Software, Inc., Xerox is a reg. tradematk of Xcrox Corporation, FedEx is a reg. trademark of Federal Express Corporation, © 4989 Traveling Software, Inc. All Rights Reserved
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make it impossible for them to talk to
each other. Seikosha has several innova-
tions in printer technology, and I suspect
you'll be hearing more about them.

The most courteous act at Comdex
came when the Cheetah people tried to
set up their new 1486 machine as one of
the exhibits in the Pick operating-system
room and discovered they didn’t have a
working VGA monitor. Zenith Data Sys-
tems generously lent them a Flat Tech-
nology Monitor (FTM), not just for the

day but for the length of the show. The
Cheetah 486 ran the Pick operating sys-
tem at impressive speeds, and with that
wonderful Zenith monitor, it was one of
the more colorful demonstrations. I got
to meet Dick Pick, and I'll go to Orange
County to see him sometime next month.
More on Pick in another column.

The most spectacular thing I saw at
Comdex was a hospitality-suite demon-
stration of VideoLogic’s new video
boards. I am supposed to be getting one

Build your embedded PC or AT

any way but big.

MiniModule/AT Disk;

terface to Embedded AT

In
MiniModule/SSP;  Controller Disk Drive
Dual Serial and Single

EGA Video Controller

Little Board plus Minimodules

Embedded applications. Ampro’s Little
Board PC and AT compatible single board
systems are ideal for embedded or dedicated
applications. Specifically, applications which
demand small size, high reliability, rugged
design and low power consumption. Now,
Ampro MiniModules allow you to build Little
Board systems into a wider range of applica-
tions while meeting these same requirements.
Little Board/PC or /286. Take your pick. PC
compatible or AT compatible. Both single
board systems are equivalent to 2 mother-
board and four expansion cards in a single
5.75” X8” card. Both offer low power
consumption, single 5V supply operation and
0 to 70°C operating range.

MiniModule Expansion. Extend your Little
Board based embedded system using Ampro
MiniModules. These compact 3.5” X 3.8”
boards provide CGA or EGA video interfaces,

Distributors:

Reps: USA - contact AMPRO for the ame of your nearest rep Australia - 61 3 720-3296 Amstria 43-222/3 1091 10; Canads - (604) 438-0028; Dermark - 455 3 66
20 20, Findand -3580 585-322. France - 331 4842:2222; Germmny, West - 496151 7305-35, Hong Kong/PRC- 5 86131 18, lsraed - 972 349-16-95, Maly -39.681 19406, Japan - 81 3
257-2630; Nethertands - 31 10411 8521; Norway - 468 28-72-86; Sweden - 46 8 28-72-R6; Switzeriand - 41 | 740-41-05; United Kingdom: - 44 2 964 35511

MiniModule/Modem:;

Controller for 640 X 200
& 640 X 400 LCD Panels

LCD or EL panel controllers, Arcnet LAN
controller, 2400 baud modem, serial /parallel
port expansion or an interface to hard disks
with embedded AT controllers. Stack 'em
vertically or side by side. Build a big system in
small space.

Complete information. Fast. Call us at the
number below. We'llimmediately forward
specifications and details on the Little Board
family of single board systems and Mini-
Modules. Then, you can build your embedded
system. Any way but big.

All trademarks are the property of their respective owners

408-734-2800
P \ 4 o | ™

SINGLE BOARO SYSTEMS
Ampro Computers, Inc., 1130 Mountain View/Alviso Road
Sunnyvale, CA 94089. FAX (408) 734-2939, TLX 4940302
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soon, so more then: but imagine being
able to have your favorite TV channel go-
ing in a small window in your Zenith
FTM while you bang away at your word
processor. And other such marvels.

The most impressive small company—
actually one of the most impressive com-
panies of any size—was Sota, with new
state-of-the-art (which is what their
name stands for) high-resolution, mono-
chrome VGA systems, upgrades for older
AT systems, and generally a broad line of
high-tech capabilities. It’s worth keeping
up with Sota to see what they're doing.

I suppose the oddest event at Comdex
was to be asked to go to the Ashton-Tate
booth, where I was presented with a bot-
tle of Russian cognac. It appears that the
programmers’ association over there had
voted me the most popular computer col-
umnist in the USSR and sent the cognac
through the Ashton-Tate Moscow rep as
a token. I haven’t quite recovered from
the shock, but then there are a lot of
things happening over there. I certainly
appreciate the honor.

Look That Up...

Comdex this year spread all through Las
Vegas. When leaving town, we stopped
at the Tropicana, the last hotel on the
strip, where we saw the Inductel people.

Inductel, you may recall, publishes the
Funk & Wagnall’s Standard Desk Dic-
tionary, as well as a 26-language transla-
tor and a bunch of McGraw-Hill techni-
cal dictionaries. The dictionaries reside
on your hard disk, and all of them can be
accessed through the same software; that
software can be memory-resident or in-
voked as a stand-alone program. In my
previous report, I was enthusiastic about
the program but disgusted with their in-
stallation procedures.

Apparently someone at Inductel actu-
ally listens. They’re revamping the man-
ual, changing the installation, and get-
ting to work on the user interface. By the
time you read this, the Inductel Refer-
ence Series will be considerably im-
proved, mostly along lines suggested ina
previous column.

My previous rating was “infuriatingly
excellent.” We’ll see what comes out of
the improvements. Meanwhile, they’ve
sent replacements for the bad distribution
disks I had before, and this time I got the
program running without a hitch in Big
Cheetah. It really is fast, and although I
still think the user interface is counter-
intuitive, you can get used to it. If you
want an on-line dictionary system, this is
very complete, and I'm rapidly becom-
ing addicted to it.

continued
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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 you.

Hung program? No problem!

When the system hangs, you now have hope.
With Soft-1CE you can break out of hung
programs no matter how bad the system has
been trashed. And with Soft-ICE’s back trace
ranges you can re-play the instructions that led
up to the crash.

Program too large? Not with Soft-ICE!

Soft-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-1CE is loaded or not you can find those subtle
bugs that change when the starting address of your
code changes.

System debugging? Soft-ICE is a natural!

Soft-ICE is ideal for full 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-1CE can even debug within DOS & BIOS

INALLY. A debugging
tool tough enough to
handle the DOS

New Version 2.0

How Soft-1CE Works

Soft-1CE uses the power of the 80386 1o sur-
round your program in a virtual machine
This gives you complete control of the
DOS environment, while Soft-1CE runs
safely in protected imode Soft-ICE uses the
80386 to provide rcal-time break points on
memory locations, memory ranges, exeeution,
1/°0 ports. hardware & software interrupts.
With Soft-ICE you get all the speed and power of
ahardware-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 vou already
use. Use your favorite debugger until you require
Soft-1CE. Simply pop up the Soft-ICE window to set
powerful real-time break points. When a break point
is reached, your debugger will be activated automatically.

MagicCV with Soft-ICE

Using Soft-ICE with CodeView gives you the leatures
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

RUN CODEVIEW A&™

IN 8K
MagicCV

CodeView is a grear integrated debugger -but
it uses over 200< ot convenuonal memory
MagicCV uses advanced features of the
80386 to load CodeView and symbols in
eatended memory This allows MagicCV 1o
run CodeNiew 1n less than 8K of conven-
uonal memory an your 80386 PC

New Product/New Idea
Soft-ICE $386 i ; o
MagicCV $199 Finds overwrites and un-initialized
agic ) . pointers automatically
MagicCV for Windows $199 All the protection of a protected O/S
Buy Soft-1CE & MagicCV(W) under DOS
—Save $86. Bounds Checker - $249
Buy MagicCV and MagicCVW
—Save $100. T
Buy All 3 ~swesioo | Loy Nu-Mega
L3
30 day money-back guarantee
Visa. MasterCard and
AmEx accepted R

CALL TODAY (603) 888-2386
or FAX (603) 888-2465

P.O. BOX 7607 B NASHUA, NH B 03060-7607

) TECHN OLOGIES NEW—Version 2.0 includes EMS 4.0 driver

Attention Windows Developers!
Version available for CVW

Circle 206 on Reader Service Card



CHAOS MANOR

AutoPilot

One of my pet peeves is inadequate In-
stall programs, as, for instance, last
month’s example of the WORM software
that wouldn’t install from the B drive.
Incidentally, we do make progress: Max-
imum Storage just sent me an update to
its software, and this one will install
from any drive you can get it on.

One way to make reasonable Install
programs would be to use something like
AutoPilot. This program advertises that
it “‘picks up where DOS left off”; and
that’s not a bad description. AutoPilot is
a job-control-language compiler. It will
enhance your old DOS batch files, and
much more. The language is rich and
powerful. It will create menu-driven
scripts. There’s even an editor. It would
be ideal for making Install programs.

Alas, you can’t use AutoPilot that
way, because it doesn’t have any provi-
sion for making stand-alone programs.
The result is that AutoPilot falls between
the cracks. It's not a full-fledged lan-
guage you can use to produce utilities for
others to use; at the same time, it re-
quires considerable knowledge of DOS to
make intelligent use of AutoPilot. The
manual says that experts can create
scripts and programs for naive users, and
that’s correct—but so what? Their li-
cense agreement specifically says that
each user has to have his or her own copy.

I can see AutoPilot used by a consul-
tant in setting up a user system. The cost
of the user’s copy would be part of the
fee. Indeed, I can recommend that peo-
ple in the business of setting up computer
systems for others look into AutoPilot; it
could save a lot of time in such applica-
tions. In that context, recommended. I
wish it had a stand-alone mode, though.

Objects

I’'m only now beginning to appreciate the
power of object-oriented programming
(OOP). This may be one of the really sig-
nificant breakthroughs of the small com-
puter era. Specifically, I'm looking at
Turbo Pascal 5.5; and every time I look,
I am amazed at what you can do and how
quickly you can get it done.

Longtime readers know that I consider
Modula-2 the language of choice for
most professional programming jobs. I
say this despite the popularity of C and
the known problems of Modula-2 in the
library standard and I/O departments.
One reason for my preference is that
Modula-2 modules are much like the
*“objects” in OOP. I know there are sig-
nificant differences, and I expect some
mail about this statement; but my point is
that Turbo Pascal 5.5 with its OOP fea-
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tures is now a serious competitor of Mod-
ula-2, especially for The Rest Of Us.

For those interested in knowing more,
there are two excellent books. Ben Ez-
zell’s Object-Oriented Programming in
Turbo Pascal 5.5 (1989, Addison-Wes-
ley, $22.95) assumes you already pro-
gram in Turbo Pascal and gets right
down to what you can do with OOP and
how to do it. The book will make little
sense to those unfamiliar with Turbo
Pascal, but for those doing Turbo Pascal
programs who want to know about ob-
jects, this is the book to get.

Tom Swan’s Mastering Turbo Pascal
5.5 (1989, Hayden, $25.95) is the third
edition of a well-known standard intro-
duction to Turbo Pascal. It assumes that
you know something about computers
and DOS, but not much more, and takes
you from beginner’s level to advanced in-
termediate. No single book will make
you a programmer, but this one comes as
close as any could. I do recommend that
after you’ve gone through Swan’s book,
you get Ezzell’s. They’re both excellent.

Build Your Own Mac

Outfits like Broderbund keep making ex-
cellent print-shop tools for the IBM PC,
but everyone I know who has access to
both systems prefers the Macintosh for
serious desktop publishing. This in-
cludes Alex, who produced the program
book for the recent LOSCON science fic-
tion convention on my Mac IIx but does
most of his actual work on an 80386 PC.

The problem with the Mac is the cost.
Good machines, but they do tend to be
pricey. There are two solutions to the
cost problem. One is to get an Atari ST
and the Gadgets by Small cartridge that
turns the ST into a Mac. Dave and Sandy
Small were demonstrating it in the Atari
booth, particularly with the Atari Stacy
portable ST, and you couldn’t get into the
demonstration because it was so thickly
crowded with Apple engineering people.
Atari can’t make the Stacy fast enough.
More on that another time.

The other solution is to make your own
Mac. That sounds harder than it is. The
way to find out whether you want to try it
is to get Build Your Own Macintosh from
Catalog Parts—The Cat Mac by Bob
Brant (Brant Associates, 4420 Southeast
Mark Kelly Court, Portland, OR
97222). In the Mac tradition, this rather
thin book carries a high price of $24.95,
butit’s almost certainly worth it if you're
serious about building your own Mac.

Indeed, it’s worth having the book
even if you have a standard Mac out of
warranty (as most Macs are, Apple being
less than generous in their warranty

terms). This book goes into what's avail-
able, from motherboards and hard disk
drives to cables and connectors; who
sells the stuff and for how much; and
how difficult it is to replace or install. It
covers everything from assembling a
Mac from catalog parts, no soldering re-
quired, to fixing up a ‘‘Hackintosh.”
The book recommends that you build
your own Mac SE and goes through the
author’s experiences in doing that.

I’ve had a few MacExpert friends look
through this, and they think it’s nifty.

Winding Down
As usual, there are piles of stuff here I
haven’t a hope of getting to. There’s
PowerBasic, a new non-Borland edition
of Turbo Basic from the original author;
looks interesting, but I haven't tried it.
There’s Dan Bricklin’s PageGarden, a
hard-to-use professional laser-printing
program that is nearly indispensable if
you're using the IBM PC for printing
forms, notices, and anything repetitive.
There are some new marvels from Sota,
and at least three ways to refurbish your
old AT into a machine that will last a few
more years; I'll get to those next month.
Several books this month: Z88 Magic
by Vic Gerhardi et al. (Kuma Computers
Ltd., Pangbourne, Berkshire, UK), an
excellent tour through the Cambridge
Z88 computer. I still carry Sir Zed and
remain fond of it. Second, The Cuckoo’s
Egg by Clifford Stoll, a fascinating ac-
count of how an astronomer tracked
down a computer cracker (1989, Double-
day, $19.95). [Editor’s note: In this
month’s Print Queue, Hugh Kenner re-
views The Cuckoo’s Egg.] Finally, Ter-
ry Pratchett has a new *‘Discworld”
book, Wyrd Sisters (Gollancz, London).
If you don’t know Pratchett and Disc-
world, you’'ve a treat in store. He’s the
funniest fantasy writer I’ve come across.
Next month, the Annual Chaos Manor
Awards for most useful computer prod-
ucts, and the Chaos Manor annual Or-
chid and Onion parade for the best and
most annoying things to happen. B

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.
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.”



an your compiler
meet the challenge?

paadsdoy

U‘e invite you to take an existing program
and compile it using TopSpeed C. Then, com-
pare the overall performance with the compiler

a

paadsdo]

TopSpeec”C  Microsoff'C  Turbo C* Wetcon L YOU Nnow use. If YOU are
Versian 1,00 Version 5.0 Wersion 20 Wersion 7.0
z - e (V) i
100% ANS! compatible® v = not 100% SatlSﬁEd, re-
Integrated environment v vV - ; 0
_ .. = turn the entire package
Pass parameters inregisters v li
Expand any function as inline cude v - _. tO us. and we Wlll I‘efund
Supports CS/2 v ‘/ ‘. g .'.
Frew————— : = all of your money.
‘ot eriay code linked at lowd-time) J 5
Smartlinking Pz - HANNOVER FAIR
iy referen-od cade and data linked it EXE) : S - &BIT [4 90
Type-safe Knking = v = | MARCH 21-28, 1990
ction pa ey mched at it timies —
Fully automatic make works acioss libraries v '-"I See us at CeBIT ‘90
Time-sliced scieduler for multi-tasking under D0S Vi o ] Ha" 6 021
Short pointers in any segment ‘/ ;-; E
Hypertext helpwith library online v §/ 5 M i
. =W ®
s tten by Newl Martits of e Seinsh Standards (8511 and pramted in Porsonal Comprater Sorid une 1989 Jeage 240
TopSpeed Standard Edition— TopSpeed C:
Optlmizing DOS compler, integrated
source-level debugger. smart linker, 7
automatic make, complete ANSI ‘%gzslggglgg Egluon $199
library, 6 memory models, BGI 1nter- -
face, time-sliced scheduler, MS-DOS/ EXtendEd Edltlon $395
BIOS Interface, superset of MS and 0S/2 Edition $495
Turbo C libraries, and more.
viD > Extended Edition— 64-page TopSpeed C Technical
Wl Siandard Edition plus full source code Specifications booklet available

10 libranes, post-moriem debugging, upon request
MS Windows support, support for DOS
DLLs (overlays), assembler, disassembler,
profiler, DOS call monttor, and more.

0S/2 Edition~

Callon TopSpeed Modula-2
compiler {with objects) & tootkits.

Extended Edition {except for DOS com- To Order:
piler) plus ability to generate DOS exe-
In England & Europe contact: cutables, full support of 08/2 Kernel & Inthe U.S., call:
Jensen & Partners UK Ltd. PM calls, O8/2 smart finker, fully auto- X i 4 B 2
63 Clerkenwell Road malic generation of DLLs, source for l 800 5 3 5 02
London ECTM 5NP In Canada, calt:

Phone: (01)253-4333
Fax: {01)251-1442

protected mode libraries, and more.

C Standard Ecition £149;
C Extended Edition £295;
C 0S/2Editon £370,

Cail on handlisg & VAT
charges, and TopSpeed
Modula-2product prices.

TopSpevd and RchKit are trademarks of Jensen & Partners inerrational. Other brand and product names are trademarks or regisiered trademarks of their respective bolders.

1-800-543-8452

Call on shipping & handling
charges & volume discounts.
VISA/MC accepted.

30-day unconditional
money-back guarantee

Jensen &

Partners
International

1101 San Antonio Read. Ste. 301
Mountain View. CA 94043
Phone: (415) 9673200

Fax: (4150967 3288




TERMINAL EMULATION FROM TERM ISN’T THE NEXT
BEST THING TO BEING THERE. IT IS BEING THERE.

With TERM, you
can operate remote
systoms exactly as

if you were there.

.
—
g

’IHM 1s considered the industry standard for exact terminal emulations, but
emulation isn't the only issue — regardless how precise it is. The real objective is access,
and accessibility requires that your machine act like their machine.

With SCO Color Console and TERM,
anything that runs on Xenix can now be
operated remotely from your PC,
Macintosh or Unix box. TERM
literally puts you in front of
the remote system. You
can now take advantage of
the full range of keyboard
functions and screen attri- i
butes including function key
programmability and complete
color support. In short, your terminal
becomes their terminal. This is access.

In addition to SCO ANSI, TERM fea-
tures very exact V1220, VT102, WyseS50 and
nine other terminal emulations on any phys-
ical display device. Other emulation features
include a fully remappable keyboard,132
columns, transparent print, graphics line
draw and multinational character support.
Network & Asynchronous Access.

Exact emulations are merely one feature
in a communications program which is con-
sidered the industry standard for asynchron-
ous communications. And now Century
Software introduces TermNE'T- all of the
features of TERM in a network version.

UNJITED KINGDOM
Systems Marketing
Phonc: 0488-681004

FRANCE
‘Tauris Data
Phone: (1) 30-21-55-05

FRANCE
‘Top-l.og
Phone: (1) 42-04-21-18

TermNET operates identically to TERM
and provides direct network connectivity
featuring multisession TGP/IP, OSI and X.25
support. Both TERM and TermNET pro-
vide intelligent file transfer for
fast data movement and a
i powerful, customizable script

language that automates every
aspect of communication
sessions. They run identically
on machines made by over100
manufacturers, providing key-
stroke-for-keystroke compatibility
across multiple operating systems including:
MSDOS, UNIX, Xenix, Macintosh, VMS,
BTOS, MS-Windows and X Windows.

Accoss & Connectivity Solutions.

Century Software is dedicated to meeting
the challenges of systems interoperability.
With the addition of TermACS (Asynchron-
ous Communications Server) and TERM for
X Windows to our family of software pro-
ducts, we are creating The Access Standard -

a complete line of communications tools that
provide state-of-the-art asynchronous and
network connectivity. This means access to
information from any system, any network.

CENTURY IS THE ACCESS STANDARD.

.

BELGIUM

NETHERLANDS
‘lop-log, I"-Point Software
Phonc: 02/872-22-40 Phonc: 074912470
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I'TALY
ESA Computers
Phone: 0541-741113

TERM AT A GLANCE

© Multi-sassion Network & Async Access.

© Dicect TCP/IP, 051 & X.25 network support.

© Exoct Y7220, V1102, Wyse50 ond SCO ANS! on
ofl systems.

© Fully remappable keyboord.
@'ﬁ‘mk keypod support.

© Full color support.

© Automatically restartoble file tronsfers.
© Siato-of-the-ort Lempel-Ziv-Wekch data

compression.
© 38.4K sliding window file trancfers.

© KERMIT protocol for mainfromes.
'&O&WMVMDFMMMM

© Wildcord file send/receive copatality.

© Auto-login, dicl/rediol modem control.

 Powerful script language for custemized
opplieions.

© Performs unctiended polling,/Tile tronsfers.

© Remote maintenance

-mmmd/mu/mwmm
© Superior X Windows xterm Replocement.

N
L

CENTURY
SOFTWARE

The Access Standard

5284 South 320 West,
Suite C134
Salt Lake Citv, Utah 84107
Phone: 801-268-3088
Facsimile: 801-268-2772
WEST GE RMANY
“I'suris Data
Phone: (6121) 5093492

AUSTRALIA
Qunix
Phonc: (07) 831-8666




Unix has programs
that let you
communicate

with the outside world

Unix environment can be pro-

ductive and seductive at the

same time: productive because

of all those wonderful tools,
and seductive because there are so many
tools and options on Unix that you can
spend an afternoon just learning new
ways of doing things, without actually
getting anything done.

Other than reading the manual and
trying everything in it, or browsing the
file tree and examining interesting files,
there is probably no easier way of getting
distracted than using the Unix mail and
news facilities. For some people—I con-
fess to being one of them—the ability to
communicate with people all over the
world from your terminal can be distract-
ing beyond comprehension. While al-
most everyone likes to communicate,
somehow adding technology to the expe-
rience makes it more interesting or (dare
I say it?) fun. This explains the popular-
ity of E-mail, amateur radio, fax ma-
chines, cellular phones, and even paper
cups networked by a piece of string.

In the case of Unix, I have numerous
ways to distract myself. The basic one is
cu, which is a simple telecommunica-
tions utility that will dial out via modem
- and let you connect to other computers.
Once connected, your terminal becomes
aremote terminal on the other computer,
which doesn’t have to be running Unix.
You can also use cu to test a dial-up to
another Unix machine, or to send char-
acters to a modem for setup and diagnos-
tic purposes. Commands internal to cu
allow you to exchange files with other
Unix machines, though without any pro-
tocol or error checking. You can also run

ILLUSTRATION: MICHAEL KLEIN © 1990
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LET YOUR FINGERS
DO THE TALKING

commands (either locally or remotely)
and send their output to your screen or to
the modem.

UuUCP

The next step up from cu is the set of
commands that AT&T calls basic net-
working utilities. BNU includes pro-
grams to copy files (uucp, uuto) and
execute commands across system bound-
aries (uux), as well as to perform a num-
ber of status and diagnostic functions
(uutry, uustat, uulog). Everyone in
the Unix world, however, refers to this
entire command suite collectively as
UUCP (for Unix-to-Unix copy).

Once properly installed, UUCP runs
more or less automatically, executing
your remote commands and transfer re-
quests without your having to do any-
thing but specify the name of the system
you want to call. And while you general-
ly find software of this sophistication
only with LANs, UUCP just needs regu-

lar dial-up modems to operate. Log-in
scripts for all systems are standardized
and contained in a single file. Calls to a
particular system can be made as soon as
a request is issued for that system, or de-
ferred until another time, perhaps when
the phone rates are lower.

UUCP has reached several important
milestones since its inception. Several
years ago, it was completely rewritten to
provide more selcurity, more generality,
and, best of all, gasier setup and installa-
tion. Peter Honeyman, D. A. Nowitz,
and Brian E. Redman created this ver-
sion, and it is therefore generally known
by the acronymish HoneyDanBer UUCP
to distinguish it from the older version.
HoneyDanBer (sometimes referred to as
HDB) UUCP is the standard on all cur-
rent AT& T-derived releases of Unix.

More recently‘, the number of UUCP
users reached a clritical size that led Tele-
bit (1345 Shorebird Way, Mountain
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is
AT&T's UNIX System V. Not a simple
UNIX clone. Not just UNIX on top of a
P

with SVID and POSIX standards,

and NFS, X-windows, Streams, complete
development tools, multiple DOS under
UNIX tasks. And early access to future
technologies,

Real time adds performance
and functionality to UNIX with preemp-
tive and biased scheduling, contiguous file
system, average interrupt latency of 50 ps,
bounded context switches, memory lock-
ing, asynchronous 1/0, and much more.

Ask us about VENIX™ for
80286/80386 PCs and Single Board Com-
puters; KTX™ for other UNIX versions,
such as Interactive System’s 386/ix™
and small, diskless, and ROMable
UNIX kernels. Find out why Foxboro,
Toshiba, GE, and many others are using
VenturCom's real time UNIX products.

V VenturCom

Real Time/Real Unix

215 First Street

Cambridge, MA 02142

(617) 6611230

Nippon VenturCom, Inc.

Tokyo 102 Japan 03-234-9381
UNIX is a registered trademark of ATS&T

386/ix is a trademark of lnteractive Systems Corp.
VENIX, RTX are trademarks of VenturCom, Inc.
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View, CA 94043, (415) 969-3800) to de-
sign a series of modems with built-in
support for the UUCP protocol. Its Trail-
Blazer Plus has its own 68000 CPU and
digital signal processor and connects to
your machine via a serial port at 19,200
bps. It needs that kind of speed to keep
up, because it can converse with compat-
ible modems at up to 18,000 bps while
emulating UUCP in its own hardware.
This approach takes a big load off your
computer’s CPU, allowing real-world
throughput of between 900 and 1600
characters per second (at least, that’s
what I get). This corresponds to about a
megabyte of data every 15 minutes or so
and partly explains why the Telebit
modems have become a de facto standard
in the Unix community. Parenthetically,
the TrailBlazer Plus also supports nor-
mal modem protocols at 300, 1200, and
2400 bps, and a new Telebit 2500 model
supports the V.32 standard at 9600 bps
as well.

E-Mail

Many first-time Unix users are astound-
ed to find out that the regular mail com-
mand can be used to contact users on
other systems. The mail command auto-
matically invokes the UUCP subsystem
to transfer mail messages to another Unix
machine. The catch here is that a UUCP
connection must already be set up with
the other machine, or else you must know
an explicit “path” to the other machine.

While I'll get into the specifics of set-
ting up UUCP in a future column, all
Unix users should know some of the ins
and outs of mail addressing. The first
thing to know is the “nodename” of your
own machine—that is, the name by
which other machines can address your
machine. To find out, execute the com-
mand uname -n. The result should be a
name of eight characters or less.

On my own computer, the nodename
is infopro and my log-in is david, so my
full E-mail address via UUCP would be
infopro!david. While another user on
my own machine would merely have to
type mail david to reach me, a userona
machine with a direct UUCP connection
to my machine would have to type mail
infopro!david.

This is fine for a small number of con-
nections, perhaps among company sites.
But with thousands of Unix machines
talking to each other, it’s not possible to
set up a connection to every machine di-
rectly. So an informal UUCP-Net has
been set up with the mutual cooperation
of system administrators around the
world. Computers on UUCP-Net agree to
pass mail messages to and through each

other, so that you only have to know the
correct path between machines to route
your message. For this reason, many
people on UUCP-Net provide, as part of
their electronic signature, a number of
well-known machines that their ma-
chines “talk to.” This allows people they
correspond with to answer them reliably.
As an example, I might use the line

{bytepb, hoptoad, pyramid}
tinfopro!david

as part of my signature (actually, a
.signature file in my home directory
that is automatically appended to all my
outgoing mail). This signifies, in C-shell
notation, that the three machines byte-
pb, hoptoad, and pyramid all talk to my
machine, infopro, on a regular basis,
and that mail sent through them should
get to me. So, if your machine is called
hello, your log-in name is george, and
hello talks to pyramid, then typing
mail pyramid!infopro!david would
get a message to me. Similarly, I could
talk to you by typing mail pyramid!
hello!george.

You can see where this is leading. If
your machine doesn’t talk directly to
pyramid, you'll have to find an interme-
diate machine that does. Four or five
years ago, one of the most valuable items
an E-mail freak could have was a copy of
Mark Horton’s net map, which let you
figure out the paths to any other machine
by actually following lines between ma-
chine names. Now, there are so many
machines on the network that all routes
are generated electronically, using spe-
cial software and volunteers around the
world who coordinate map entries.

My routing file contained 17,687 en-
tries on the day this article was submit-
ted, each one optimized for the fastest
path from infopro to every other Unix
computer on the planet known to be on
UUCP-Net. Every morning, a set of shell
programs that I wrote checks the latest
map entries and regenerates the routing
file if necessary. The mail software I use
automatically reverses the path of any in-
coming mail messages for sending re-
plies and uses the routing file to find a
way to other computers where only the
final nodename is known.

Usenet
So where do these maps, entries, and
software packages come.from? There’s
another set of programs, apart from
BNU and mail, that takes advantage of
your UUCP capabilities. It allows any
user at a participating site to read and
continued
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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 1o 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
best of both worlds - virtually
unrestricted access to the power and
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:

ol
i\‘

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
Kom Shell, a command interpretor,
MKS Vi editor, and the MKS
AWK programming lan-
guage. T
Nextis MKS LEX &

\

MKS Toolkit, LEX & YACC, "‘"\

£ G"' v

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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Beyond multiple platform 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

"’ !, benefit of the Programming Platform.

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 vp
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

—
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Taxman Came To Talk To Us

30 day money-back guarantee Authorized MKS Dealers: Head Office:
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THE UNIX /bin

write (or post) electronic articles in any
one of hundreds of newsgroups. It is
called Usenet News, Netnews, or simply
“the news.” The machines that run this
software and that have agreed to pass the
news articles on to others make up the
Usenet.

Newsgroups range from the deeply
technical to the merely bizarre, and each
one is a sort of interactive mini-magazine
that is written largely by the same people
who read it. While it’s hard to character-
ize Usenet in a few words, I believe I can
honestly say there is something there for
everyone. Think of it as an electronic
version of Hyde Park.

If you aren’t interested in communicat-
ing with other Usenuts, there are more-
pressing reasons to sign up (and by the
way, Usenet is free). In the newsgroup
comp.mail.maps, you will find the map
entries that are vital to routing your E-
mail. In addition, in comp.sources.
unix, comp.sources.misc, and alt.
sources, you will find more free and
public domain software than you’ll know
what to do with. There are other groups
specifically for source code for ma-
chines such as the Sun and Macintosh.

Usenet works in a way that will seem
strange to anyone who has ever used an
electronic information service such as
BIX. On BIX, you place a call to one cen-
tral computer where the information is
stored. On Usenet, your computer calls
another and gets all the current news ar-
ticles. Then, everyone on your machine
can read the news. This means that the
news passes from one machine to an-
other, each adding new articles gener-
ated or collected at that site before pass-
ing it on. This also means that you will
sometimes find yourself reading the
answer t0 a question before you see the
question. Usenet is distributed network
anarchy at its best—or worst, depending
on what is posted on any particular day.

In the next few columns, I'll discuss
the practical matters involved in setting
up UUCP and getting on the network, as
well as how to obtain the public domain
software necessary to make efficient use
of the network. Also, there are more net-
works available to Unix users, with even
more mail-addressing schemes. @

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.

OMNIS 5

Yes, look at OMNIS 5 from Blyth Software.
Omnis 5 is the only database that produces identical
applications for Macintosh and IBM PC's or compatibles!
You pick the development platform, your Omnis 5
application runs in both environments with the same
easy graphic interface.

Today's business requires short learning curves

and the high productivity of OMNIS 5. OMNIS 5’s
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application serves all users on your mixed-platform
network!

OMNIS 5 is the development platform of the 1990’s!

For more information, call or write:

SOFTWARE

1065 E. Hilisdale Blvd.. Suite 300
Foster City, CA 94404

In the US 1-800-843-8615. or in

CA 1-800-223-8050 or 415-571-0222
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TURBO EMS 5.0 -
TWO PROGRAMS FOR THE PRICE OF ONE!

All on one diskette for your slowest PC or your fastest 386.

STANDARD 286 FEATURES: 386 SPECIFIC FEATURES: Turbo EMS 5.6 is your single solution

+ Up to 32 MB of LIM 4.0 expanded + Increases available DOS memory for memory starvation. If you're using
memory + Backfills low DOS memory memory-hungry applications, you need
" Automatic Spillover” between any + Shadows ROM to faster RAM the powerful leader in expanded
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If your company has
lots of PCs, you need
to develop a backup
strategy and make sure
it's carried out

could see the company vice presi-

dent’s concern as I spoke with him.

He explained to me that the com-

pany had started out using only a
centralized computer system on a VAX,
but over the years had given its execu-
tives personal computers rather than ter-
minals. The executives were able to pro-
duce reports using the superior tools
available in the PC world, and to handle
their financial responsibilities faster and
with greater accuracy using tools like
Lotus 1-2-3.

There was little indication that their
information was being protected against
loss. The executives left their reports and
their spreadsheets on their hard disks and
rarely backed up anything. Eventually,
the computers began to age and their
disks began to fail. Suddenly, the truth
struck home.

A vast portion of the company’s busi-
ness was residing on a collection of aging
$200 hard disks on computers spread all
over the company. No longer was there a
central repository for information. There
was no way for the executives to be sure
who had the latest copy of company-
developed spreadsheet templates, nor
any way for the company to ensure that
everyone had the same version of impor-
tant company data.

There was no doubt that information
important to the company would be lost,
for that had already happened. The ques-
tion was when information vital to the
company would be lost. Clearly, some-
thing had to be done.

ILLUSTRATION: DEBORAH DRUMMOND © 1990
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DOWN TO BUSINESS H Wayne RashJr.

THE FAMILY JEWELS

Back to the VAX

The vice president had decided that a
corporate LAN was the answer to the
company’s need. Individual departments
or divisions bought file servers to sup-
port their employees. The employees
were responsible for copying files to the
server that needed to be backed up. Since
the company was also installing network
versions of WordPerfect and other soft-
ware, most work stayed on the server
anyway.

While most departments started to
make it a practice to back up their data
weekly, the company installed Novell
NetWare for VMS on its VAX and began
to back up the file servers on the com-
pany LAN to the VAX. The VAX was
then backed up to tape by the computer
room staff. Suddenly, corporate data
was once again safe, software could be
handled centrally, and one of the com-
pany’s major assets, its data, was pro-
tected from loss.

But I Don’t Own a VAX

Obviously, this was a large company
with a professional data center, so it al-
ready had the personnel and financial re-
sources necessary to handle this sort of
project. But suppose you don’t have a
company with facilities this complete.
Does this mean that you have to give up
the idea of centralized data storage? In
fact, it does not. There are ways to have
all the benefits that this company had
without investing in a VAX.

What is important is to realize the
need to protect your information. While
employees tend to think of the informa-
tion on the computer assigned to them as
“theirs,” in fact it is not. It belongs to the
company, and the company needs to
make sure that it is protected against
loss, improper alteration, or theft. One
way to do that is to make data backup
easy to accomplish so that your employ-
ees will doit.

continued
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DOWN TO BUSINESS

They can make the process easier by
backing up their data files to a file server
on a LAN. This is as easy as copying a
file to a place on the server where the
LAN administrator will back it up for ar-
chiving. Alternatively, you can access
each person’s hard disk remotely and
back it up through the LAN. Either way
works, and you can use both ways if you
really want to be safe.

Regardless of which way you choose to
handle security, you need to pick a back-
up medium. You have a choice of several,
including removable hard disks, optical
disks, and tape. For most companies, the
medium of choice for backups is tape.
Tape is reasonably fast, reasonably inex-
pensive, and quite reliable. It’s also a
medium with which most people, even
those with very limited computer experi-
ence, are comfortable.

You will have to choose a tape system
designed to work in conjunction with a
LAN, and you will have to find some-
thing that will be able to hold all the in-
formation to be backed up. A 40-mega-
byte tape drive won’t be suitable for a
LAN with a gigabyte of data. Finally,
you’ll have to make sure that the system

ITEMS DISCUSSED

Filetalk .............................. $495
Series 2100 8-mm tape drive ... $7495
(includes Filetalk)

’ Mountain Computer, Inc.

240 Hacienda Ave. l
Campbell, CA 95008

(408) 379-4300

Inquiry 1102.
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you buy will support the type of backup

you plan to do and the network operating
software you plan to use.

Planning Protection

Once you decide which way you’re going
to go, you need to develop a procedure to
make sure that you keep your backups
current. Most companies do this by mak-
ing a complete system backup periodical-
ly (e.g., weekly or monthly) and then
performing a backup every day of only
those items that have changed. They keep
enough tapes on hand to have one for
each day of the week, plus a couple for
the full system backups, which are usu-
ally stored in an off-site vault. These

tapes are rotated less often.

How you rotate the tapes is not as im-
portant as the fact that you do, and that
you actually back up the information.
Backup is usually one of the assigned
tasks of the LAN administrator. For this
reason, it has a better chance of being ac-
complished than if you depend on the
company executives to remember.

Deciding on the Approach

First, you have to decide on the amount
of data you need to back up. Second, de-
cide where this data will reside. Once
you have made these decisions, you can
pick the type and size of backup unit you
want. Remember that you should plan to
have one entire backup fit on a single
tape or disk, unless you plan to have
someone hang around all night to change
tapes.

Tape drives suitable for backing up a
company’s data are available from a vari-
ety of sources, as are optical disks. Re-
movable disk drives are rarely large
enough to back up more than a small
LAN, and they are probably not suffi-
cient for an entire company, or even a

continued
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DOWN TO BUSINESS

department within a company. Optical
disks of up to about 800 megabytes are
available for personal computers.

As I mentioned earlier, though, most
LAN backup takes place using tape
drives. These drives range from about
150 megabytes at the lower end to 2.2
gigabytes at the upper end. Most depart-
ments can store all the data from their
LANs in 2.2 gigabytes, although engi-
neering shops that perform a lot of CAD
work can create prodigious amounts of
data. The tape drives that I looked at
came from Mountain Computer, al-
though many other vendors make these
devices.

Mountain Computer makes a compact
2.2-gigabyte drive, its Series 2100, that
uses 8-mm tape as the storage medium. It
uses the same easy-to-use software as the
smaller drives. For the most part, its
tape units are shipped ready to run after
installation.

One extremely useful software pack-
age that Mountain Computer ships is
Filetalk. This package lets workstations
on an IPX- or NetBIOS-based network
operate in a peer-to-peer environment.
This environment lets you back up re-

motely the hard disks of any workstation
on the network. In fact, the software can
be set up so that it will simply access the
remote workstations one by one, copying
each hard disk to tape before it proceeds
to the next.

Because it operates in a peer-to-peer
manner, Filetalk doesn’t require the use
of the file server. In fact, you can operate
it with the file server turned off and torn
apart as I did. Filetalk will also let you
use the hard disk of the remote machine
to do anything you can from your own.
The only difference is that all software
loads a little more slowly, since it has to
come across the network.

This method probably gives you the
ultimate solution to company-wide back-
ups, assuming you have enough tape on
hand. First you back up the file servers,
and then you back up all the hard disks on
the system. This method is sure to pre-
serve the company data and protect the
company from catastrophic loss of the in-
formation it depends on.

The way you choose to back up your
company information depends on how
Your company operates and how it stores
its data. You can, if you want, depend on

each employee to remember and to take
the time to do the backup. If you want to
ensure backups really are being per-
formed, you can use your LAN and have
the network support the preservation of
your company 's records.

Before you decide that instituting reli-
able backup procedures is too hard or too
expensive, ask yourself how much it
would cost to replace the information
stored on all the disks in your company
offices. Then ask yourself whether or not
you could replace the data at all, and if
s0, how long you could remain in busi-
ness while you waited for the information
to be replaced. m

Wayne Rash Jr. is a contributing editor
Jor 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 to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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programs

PC Productivity Series Book

920+ page book includes 2 disks with over 1 meg of

ISBN 1-55755-036-0, $59.95

PC Tools Complete - ACOMPLETE reference to the PC

Tools software. Thoroughly covers all the many features
of each of the utilities that make up this comprehensive

‘ package. Has many hints, tips that make using the software
both easier and faster. Covers Version 5.5 of PC Tools

ISBN 1-55755-076-X, 390 pages. $22.95

PC Tools Compaion - hard back quick reference guide.
ISBN 1-55755.012-3, 220 pages, $12.95

Programming Know-How

PC System Programming for Developers an
encyclopedia of PC technical and progamming info.
Features parallel working examples in MS-DOS. Pascal

C, ML. includes memory layout, DOS operations, interrupts
from ML, high levellanguages. using extended - expanded
memory, device drivers, hard disks, PC ports, mouse
drivers, fundamentais of BIOS graphics and sound, TSR
programs, complete appendices and more

Dept. B3, 5370 52nd Street SE ¢ Grand Rapids, Mi 49512
Phone: (616) 698-0330 ¢ Fax: (616) 698-0325

In US and Canada add $4.00 postage and handling
Foreign orders add $12.00 postage per book.
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VIDEO COURSE

Learn C+ +

Learn C++ Now!

The great exodus of
programmers from C to
C++ has begun! Since
C++ builds on C, it's the
easiest OOP Ianguage to
learn. That’s why it's called
"the language of the 90°s".

Why the rush?
PRODUCTIVITY! Yes, C+ +
programmers can write
programs in less time
requiring less maintenance.
Large projects become
much easier to manage.

Unfortunately, learning
C++ can be very costly.
Classroom instruction is
expensive even without the
travel and hotel costs. Of
course, not learning will
cost you even more in the
long run. Now there is an
alternative!

The top C+ + video
tutorial at the lowest
possible price.

The C+ + video tutorial
from Zortech is the ultimate
C+ + training tool for work
or home at only $499.95.
It comes on six VHS video
tapes containing 32 clear,
extensive tutorials.

Used in conjunction with
the concise workbook and
tutorial disk, you will find
everything you need for
fast-track C+ + tuition.

The course is generic (i.e.
compiler and hardware
independent) and is
available with or without
the award winning Zortech
C+ + Compiler for
MS-DOS and OS/2.

Start writing C+ + code
within a week.

As a C programmer, you
will start producing C+ +
code within a week of
concentrated use of this
course. Alternatively, spend
just an hour a day
watching the video and
working through the
suggested exercises to
learn C++ in only six
weeks!

The Leader in video
tutorials.

If you don’t already know
C, you can join tens of
thousands of programmers
world-wide who have
learnt C with the Zortech
Complete C Video Course,
described as:

NO HO

"An excellent bargain ...
.. | heartily recommend"
Gary Ray, PC WEEK

Save your company
thousands of $SS’s.
One programmer can train
for only $499.95, but you
can train ten programmers
for just:

C++ Course $499.95
9 Extra Workbooks $269.55

Total 10 students $769.50

Yes! Only $76.95 each!
(With all the FREE refresher
courses you need!)

Now, Zortech with its new
C+ + Video Tutorial has
refined the art of video
tuition and presentation
even further for the 1990’s.

IN USA CALL:

NO RUSH!
NO TRAVEL!

TELS!

ONLY $499.95

Only $499.95 complete

®Six Videos with 32 lessons

®256 page workbook

® Tutorial disk

® Compiler & hardware
independent

®NTSC or PAL format

® Tax deductible

Don’t delay, order now!
Just mail the coupon or call
the order hotline for same
day shipment.

USA: Zortech Inc.,

1165 Massachusetts Avenue,
ARLINGTON, MA02174
Voice: 617-646-6703

Fax: 617-643-7969

EUROPE: Zortech Ltd.,

106-108 Powis Street, LONDON
SE18 6LU

Voice: 44-1-316-7777

Fax: 44-1-316-4138

Australia: Noble Systems
Voice: 02-564 1200
Fax: 02-564 1465

1-800-848-8408

-------------------------------q

§ ORDER FORM

]
J| Pleose rush me these items:
Description
__ C++ Video Tutoriol

Price

$499.95
— " Extro C++ Workbooks $. 29.95
— Zortech C++ Compiler $199.95
— Developer’s Edition $450.00

: Please add $7.50 Shipping in USA
Internotionol shipping chorged ot cost

Name

Compony
Address

Stote ____
Phone
MC, VISA or CHECK
Cord No.

Zip

Expiry

L-----



Your Connection now

Aldus ... NCP Chipsoft ... NCP
1332 (OPageMaker3.0.............. call 1663 BTurboTax for 1989 Taxes 7.0. ... $45.
Alpha Software ... NCP Bindividual States. . .. .... .. each 34.
5104 @ALPHAfMfour1.1.......... .. . 319. Chronos Software ... NCP
ae 1 Application Techniques ... NCP 4387 @WhosWhateWhen1.09 . . . .. 119,
1214 ®@PizazzPlus13........... . ... 69. Corel Systems ... NCP
s Eap Ashton-Tate ... NCP 5506 CCorelDraw1.1............ .. 329
~ 4450 OABASEIV 1.0.............. 499. Crosstalk Communications ... NCP
[ ] Autodesk ... NCP 2908 OCrosstalk XVI3.7 ... ... .. .. 109.
N 4519 OAutosketch2.0............... 95. 5611 (OCrosstalk for Windows 1.0 .. . . . 129.
6’ | 6119 DAutosketch Animator 1.0 . . . .. . 189. DacEasy ... NCP
=1 Avery ... NCP 6398 ORapidTax1.0........... ... .. 45,
2 6006 ®@labelPro1.0................ 49. 1748 @DacEasy Accounting4.0....... 89.
Bitstream ... NCP Data Storm ... NCP
] ®Fundamentals: 4798 @®PROCOMMPLUS1.1 ... ... .. 52.
Bitstream ... NCP ’ Reports and Proposals, Presentations Delrina Technology ... NCP
® Fontware—55 different typeface packages in or Spreadsheets ... ...... each 159. 4325 @WPerFORM20............... 169.
points sizes from2t0144 ... ... each $99. ®Headlines(1t06). . ...... each 99. Delta Technology ... NCP
e ®Individual Fonts .. . ... ... each 99. 5829 @DirectAccess4.1........... .. 52.
?F.”"d“é"‘"wsod?’ Wﬁ’ffa“ ‘;gkagc;{ip?rlgc"uy Bloc Publishing ... NCP Digital Composition Systems ... NCP
esigned to produce Fresentations, Rep 5414 OFastPakMail4.0........... . 49. 5876 ®@db Publisher Report Maker 2.0 . 185.
& Proposals, & Spreadsheets . . . each $159. 1447 OFormTo012.01 . ... ........... 55. Dow Jones ... NCP
6245 @PopDropPLUS1.0............ 59. 5494 BENews/Retrieval Membership Pkg. 24.
4594 OFormFiller2.0............... 89. 5th Generation ... NCP
5504 @Brooklyn Bridge3.0........... 79.
1 31/2” format available from us. Specify 2762 [OMace Utilities 1990. . .... ... ... 89.
when ordering. 3950 @Fastback Pius2.09 ....... .. 109.
@ package includes both 5/s” and 31/2” FormWorx ... NCP
disks. 5810 OFormWorx with Fill & File2.5 .. .. 85.
H 31/2” format available from manufacturer Fox Software ... NCP
by request. Call us for details. 6188 BFoxPro1.0............... .. 489.
CP—copy-protected; NCP—not copy-protected. 2233 BFoxbasePlus2.1............ 199.
Funk Software ... NCP
The four-digit number next to each product 2228 (OSideways3.21............... 42.
is the product’s ITEM NUMBER. Please refer 4479 OAllways1.0 ................. 85.
to this number when ordering. Thank you. Generic Software ... NCP
2265 BGeneric CADD Level 3 1.13. ... 169.
SOFTWARE Great American Software ... NCP
. 4880 OOne Wirite Plus Accounting Sys. 2.0 .179.
We only carry the latest versions of products. ChlPSOft ... NCP 5825 OMoney Matters 1.0. ... ........ 585.
Version numbers in our ads are current at press B Turbo Tax 1989 Personal 1040 7.0—Award Harvard Associates ... NCP
time. winning tax preparation software with over 2324 E:i:ogo 3N(():P --------------- 59.
30 federal income tax forms & schedules. 2203 @Smatcom 130 ... 89.
Includes a cross-referenced help system.
1989 World Class PC Award Winner . $45.
“hr1 Oy Borland International ... NCP
: 1498 HTurboC20................. 105.
4330 ®Turbo C Professional Pack 1.0.... 175.
5335 HTurboPascal55 ............. 105.
4332 BTurbo Pascal Professional Pack 1.0. 175.
6242 @QuattroPro1.0............. 289.
1514 @Paradox3.0................ 469. | .
Brightbill-Roberts ... NCP g ===
5408 OHyperpad1.0 .. ... .. . ... 89. j "PC -FiLE
. 5843 OShow Partner F/IX3.5......... 229.
Rl Broderbund ... CP
mg SANAZVrVn (F;rnnt Shop (NCP) ... ... ... 39 | ButtonWare .. NCP
y Mate 3.01 (NCP) .. . ... 45. ' ,
Corel Systems ... NCP ButtonWare ... NCP ®PC-File 5.0-The most friendly, compre-
QCorel Draw 1.1—PC Magazine called it “A 6419 @PC-File5.0.................. 59. hensive database available. It includes letter-
walloping good freehand drawing program Caere ... NCP writing with mail merge, business graphing,
that is easy to learn and fun to use. Highly 6004 ©Omnipage38620 .......... 59. | anda powerful report writer. It also works
ded” $329 Central Point ... NCP directly on dBase fil $59
recommended.” . ................ 5 5039 @PC Tools Deluxe5.5. . ......... 77. Irec yon S€ TLIES ouonp5 wiaic0te Frore 9
5038 OCopyllPC5.0............... 27.
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burns the midnight oil.

2323
6187

2408
6222

2426
5191

5417
5653
5134
13

2660

4603
2798
2775
2968
2731

2860
2899
2904
2900
2901

6195
2856
6133
5188
2894
2895
2853

4925
4337

Hilgraeve ... NCP
®HyperACCESS/5 1.0 (DOS & 0S2) $115.
IBM ... NCP

@Storyboard Plus2.0. ......... 239.
Individual Software ... NCP
DOProfessor DOS4.0............ 27.
OResume Maker1.0 ........... 29.
Intuit ... NCP
®Quicken3.0................. 39.
Lord Publishing ... NCP
®Ronstadt’s Financials 1.02. . . .. 145,
Lotus ... NCP

0123 30... .o call
0123 22, .. call
®Magellan1.0............... 149.
®Agendal10................ 275.
OFreelance Plus3.01.......... 345.
MECA ... NCP

mAndrew Tobias’ Tax Cut

for1989Taxes. . ... ....coavn - 45,
OManaging Your Money 6.0 . . . .. 119.
Microcom ... NCP

DCarbonCopy Plus 5.1 (2req.). .. 115.
Micro Logic ... NCP
OTornado1.8................. 55.
Microlytics ... NCP

OGOfer 2.0 (new version) . . . ... .. 45,
Microsoft ... NCP
OlLearningD0S2.0............ 35.
OWindows 286 2.1 ............ 69.
OWorks2.0 . ... .o 99.
®Windows 386 2.1 ........... 129.
OWordS5.0. .. ..ovieiiieene 209.
@®WordforWindows . .. ........ 329.
@Excel 2.1 (req. 80286/80386) . . . call
®Excel for0S/21.0 . .......... 339.
DQuickPascal1.0 ............. 69.
DOQuIickBASIC4.5. . .. .......... 69.
OQuickC20 ................. 69.
EC Compiler5.1 ............. 299.
Multisoft ... NCP

OPC-Kwik Power Pak 1.5. . ... ... 79.
New England Software ... NCP
OGB-Stat1.5 ................ 159.

Software Publishing ..."NGE

@ Draw Partner 1.0~Add flavor to your Harvard
Graphics business presentation with Draw
Partner. Zoom, Rotate, Flip, and Align are

29082

4928
4929

3142

5902
5900

3126
4328

3162
3146
6397

Nolo Press ... NCP
OWillMaker3.0. .. ............ $35.
Norton-Lambert ... NCP

OClose-Up Customer3.0....... 135.
OClose-Up Support3.0 . ....... 165.
Paperback Software ... NCP
OVP-Planner3D1.0........... 169.
PC Globe ... NCP
OPCGlobe30................ 39.
OPCUSA1.0.........oooinnn. 39.
Personics ... NCP
®SeeMORE2.0............... 54,
®Llook &Link 1.1 .............. 59.
Peter Norton ... NCP

@Norton Commander3.0. ... .... 89.
®Advanced Utilities4.5 ......... 89.
®The Norton Backup1.0........ 89.

Quarterdeck ... NCP

3221 DOExpanded Memory Mgr. 386 5.0 . 59.
3220 ODESQview2.25.............. 79.
4586 DODESQView3861.0........... 115.
6400 OManifest1.0................. 39.
6422 OQRAM1.0.................. 49.
Quarterdeck ...
OManifest 1.0~Gives you a snapshot of your
PC with detailed information about it’s
memory, hardware, DOS, and more. In-
cluded free with other listed Quarterdeck
products through March 31,1990 ... .. $39.

4396
4480
4155
5799

3546
3542

3474

1-

Reference Software ... NCP
®GrammatikV1.0............. 52.
Revolution Software ... NCP

®VGA Dimmer 2.01 (screen saver) . 19.

RightSoft ... NCP

@RightWriter3.1. .. ............ 54.
Samna ... NCP

®Ami Professional 1.0 . ........ 319.
Softlogic Solutions ... NCP

ODisk Optimizer4.05. .......... 45,
DSoftware Carousel 3.01 ... ..... 55.
Softview ... NCP
EMacinTax for Windows (1989 taxes) 65.

800/776-7777

MECA ... NCP

rax Y

oy 2

B Andrew Tobias’ Tax Cut—Manage your taxes
this year with MECA's new Tax Cut for 89.
Includes expert system which lets you con-
sult with the tax experts while you prepare
$45.

6289 @DrawPartner1.0............. 59.

3499 OPFS:First Publisher2.1......... 89.

3478 OPFS:First Choice3.02 ........ 105.

3496 @Professional Write2.11...... .. 149.

3493 @Professional File2.01......... 199.

3482 OHarvard Graphics2.13 ........ 339.
Symantec ... NCP

5383 HEBudgetExpress1.0........... 99.

3427 ®Q&AWIrite1.01 ............. 139.

3425 OQRA30 ........covviinnns 229.

3431 OTimeline3.0................ 399.
Timeslips ... NCP

2087 OTimeslipsii3.4 ............. 169.
Timeworks ... NCP

6253 @®Publish-tt1.1............... 115.
TOPS ... NCP

3724 ENetPrint 2.0 (share printers) . . .. 125.

3726 ETOPS Network Bundle3.0. . ... 159.

3720 Flashcard 2.1 (AppleTalk network card;

Software Publishing ... NCP

1 year warranty) 179.

Microsoft ... NCP

@ Excel for OS/2 1.0-Spreadsheet which allows
you to take full advantage of the power and
Hexibility of OS/2. Sophisticated analytical

some of the advanced drawing tools availa- MMC P%cl\m'gﬁ:g“ Lo tools, easy-to-use Presentation Manager
N . 00 v fhuiuag dasmusrims ton .
ble. (Requires Harvard Graphics) . . ... $59. Marlow, NH 03456 interface, and muchmore ......... $339.
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While others sleep

RECREATIONAL/EDUCATIONAL
Broderbund ... CP
1417 OWhere/Europe Carmen Sandiego? $29.
5701 OWhere/Time Carmen Sandiego? . . . 32.
Electronic Arts ... NCP
5798 OFerrariFormulal .. ......... .. 29.
4659 @Chessmaster 2100(CP).. ... . .. 35.
5804 ®Deluxe Paint Il (Enhanced). . . . .. 89.
Microprose ... CP
4454 (OF-19 Stealth Fighter ... ... ... .. 39.
5823 ORedStormRising. . ........... 39. -
Microsoft ... NCP
2858 OFlight Simulator4.0 .. ....... .. 39.
DacEasy "',NCP, Parlor Software ... CP !
All new versions with all new features for 3159 (BridgeParlor2.3. .. ........ .. 49 | Timeworks ... NCP
your business or home. Let DacEasy provide Slerra On-Line ... CP [ Publish-h! 1.4~ This complete desktop
your business accounting and tax solutions. 6023 @®Leisure SuitLarrylll........... 39. I publishing program includes advanced page
@ Accounting 4.0........................ $89.] 5695 @Manhunter: San Francisco. . .. .. 33. layout, graphics, word processing, and
Rapid Tax 1.0 or 1989 Taes. ... ... 45| 2456 @PoliceQuestil............... ¥ esetting ... ................. $115.
URapid lax 1. 5106 ©SpaceQuestlll .. ............ 36, | fypesetting. ..
6022 @Colonel's Bequest............ 36.
Traveling Software ... NCP AST Research ... 2 years
4190 Battery Watch 2.0 (32" only) . . . .. 35. 1299 SixPakPlus384kC/S/IP . ... .. ... 189.
5179 @LapLinkllI3.0............... 85. 4107 RAMpage Plus 286 512k. .. .. ... 419.
3727 @DeskLink2.2................ 99. Brother International ... 1year
True BASIC ... NCP 5787 HL-8eLaser Printer........... 1899.
3561 @TrueBASIC2.1 .............. 52. 5788 HL-8Ps PostScript Laser Printer . . . call
Vericomp ... NCP 5786 Toner/DrumKit................ 9g.
3765 @SoftBytes20................ 35. Central Point ... 1year
WordPertect Corp. ... NCP 5042 Copy Il PC Deluxe Option Board . . 115.
3799 @WordPerfect Library2.0. . ... ... 75" Compucable ... 2years
3804 OWordPerfect5.1.......... ... 265. 1604 2-Positionswitchbox ........... 25.
3806 Additional Network Stations 5.1. .. 169. 1605 3-Positionswitchbox ........... 358
WordStar USA ... NCP Corvus ... 1year
2825 [OWordStar Prof. Release 5.5 . ... 229. 6184 ReadyNetStarterKit....... ... . 319.
5000 CUpgradetoRelease5.5...... .. 89. . 6183 ReadyNet Add-OnKit........ .. 165.
Xerox ... NCP Stone&Assoqates NC,P . Cues)t/a ... 1year
3812 [OVentura Publisher2.0 ... ... ... call | B1st Math—Animated graphics teach addition, | 1608 Datasaver 400 Watt (power backup) 429.
XTREE ... NCP subtraction, & patterning. Ages4-8. .. $22. Curtis ... lifetime
6161 Eég%i%?’o Gor"dc}ﬁ ~~~~~~~~~~ 75. | Oind Math-Interactive tutorial and 7 games 1232 Eﬁmg%dsguzs SPa+ .. ;é
o0 i, ” « b PR P er 00 0000000006000 3
4393 OXyWrite Il Plus3.55. . ... ... .. 229, | “teach” then “test” beginning addition 1707 Ruby SPF-2 (6outlets) ... ... .. .. 55.
through pre-calculus. Ages 716.... .. $27. 1708 Ruby-PlusSPF-2Plus........... 65.
We carry the full line of Curtis products.
Spectrum Holobyte ... NCP Diconix ... 1year
5993 @Welltris (Tetrissequel). . ... ... .. 22. 5655 150 Plus Printer (Parallel). . .. . . .. 359.
Spinnaker ... CP Epson ... 1year
5580 OSargoniV .................. 32. We are an authorized Epson Service Center.
Stone & Assoc. ... NCP 1906 FX-850 (80col., 264 cps, 9pin). . . 369.
3435 @My Letters,Numbers,Words (2to 6)22. 1904 FX-1050 (136 col., 264 cps, 9 pin) . 479.
3438 @ 1st Math (ages5t08).......... 22. 5183 LQ-510(80col., 180cps, 24 pin). . 349.
3439 0O2ndMath (ages 7t0 16) .. ... ... 27. 1930 LQ-850(80col., 264 cps, 24 pin) . 549.
Sublogic ... NCP 4117 LQ-950 (710 col., 220 cps, 24 pin). 569.
6190 OAir TransportPilot. . ........... 33. 1917 LQ-1050 (7136 col., 264 cps, 24 pin) 769.
True BASIC, Inc. ... NCP 4116  LQ-2550 (136 col., 333 cps, 24 pin) 989.
S i BEKemeny/Kurtz Math Series: 5184 LX-810(80col., 180cps, 9pin). .. 199.
10titles . . ............. .. each 45. 1052 Printer-to-IBMcable (6feet). ... ... 15.
Symantec . NCP . 5th Generation ... 1year
OQdA 3.0-The top-rated, best-selling inte- HARDWARE 3952 Logical Connection 512k. . . . .. . . 529.
grated database and word processor offers Manufacturer’s standard limited Hayes ... 2 years
simple mail merge, detailed reporting, rlvarr:nt'\t( perioc'!‘ foritems shown is 338; gmanmggem ;28(()) ........... 42123
; ; sted after each company name. 3 martmodem 2400 .. .......... :
versatile word processing, advanced Some products in their line may 2308 Smartmodem 24008 (w/Smartcom 1])429.
network support, and more.. ... $229. have different warranty periods. Hercules ... 2years
2318 GraphicsCardPlus. . ... .... ... 189.
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75 PC Celébration.

change everything. But, no matter how many megahertz
you muscle into your micro, or how much resolution
you ram into your rasters, or how many points per inch
you output to print, you can still rely on us to deliver an
irresistible combination of down-home prices and up-
country personal service.

Furrier & Jive.
(Or, welcome back to the gay nineties.)
eople are always asking if the celebrated rural
P outpost of Marlow, NH (pop. 561, Car. Rt. Sort
03456), is really ready for the '90s. Ready???! Why,
if you give us a few minutes to hitch up the horses, light

£
1'| the oil lamps, pop open the parasols, and set a few Better keep our sox on.
‘ l bonfires, we'll make Currier and Ives look like Bert and It’s important that we all keep our tootsies toasty as we
e 2T ___stroll down the old stage road into

the last decade of the 20th Century.
So we're giving a free pair of genuine
100% wool PC Connection Sox to
everyone who places an order of
$500 or more between now and
March 31.

Ernie. You see, even though our
picture postcard town now has more
. printers than people, we still know
the traditional way to ring out the

: old and ring in the new.

i ‘ Oh sure, we've heard the talk

. B about how technology is going to

li l
g ! I
; \‘i ¥ ol | I T.’ T :__:'E‘*.—‘"
i1 I
¢ N T —— -
Enjoy safe sox all winter long with warm and toasty
4 100% wool PC Connection Sox. Offer not available
4 to accounts on net terms. One per customer.
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A Refreshing Idea....

A New Standard....
Computing Goes Better Wit}

CeBIT '90 HANNOVER
HALL 8, D27/1 and HALL 5, E64

FLYTECH TECHNOLOGY CO., LTD.

HEAD OFFICE:

2 FL., NO. 8, LANE 50, SEC. 3,
NAN-KANG RD., TAIPE{, TAIWAN, RO.C
TEL: (02)785-2556 FAX: (02)785-2371
TELEX: 22233 FLTCO

USA.:
3008 SCOTT BLVD.. SANTA CLARA, CA. 95054 U.S.A
TEL: (408)727-7373, 727-7374 FAX: (408)727-7375

WEST GERMANY:
MENDELSSOHNSTRASSE 53,

6000 FRANKFURT AM MAIN 1, WEST GERMANY
TEL: (069)746-081,746-453 FAX: (069)749-375

HONG KONG:
812, 8 FL., BLOCK B, TONIC INDUSTRIAL CENTRE,
19 LAMHING ST. KOWLOON BAY, KOWLOON,
HONG KONG

TEL: 305-1268 FAX: 796-8427

MAKRY ALED,

e

s

Circle 103 on Reader Service Card

COCA-COLA is a registered trademark of COCA-COLA Company. PC.XT/AT, are reg

CARRY-I

The Book Size Computer
The Book youll read over and over again

CARRY-I 8088

10MHZ XT/AMI BIOS /256K RAM expandable to 640k/One to two 720KB 3.5 FDD
Serial/Paraltel/Game/CGA/MGA/Standard keyboard connector/16Watt Power adapte
Dimension: 240mm x 185mm x 45mm Weight: 1.9kg-2.4kg

CARRY-| 80286

12MHZ, 0 Wait State AT/AMI BIOS with Diagnostic/1MB RAM/20MB Hard Disk
Drive optional /One to two 1 44MB 3.5 FDD/2 Serial/1 Parallel/CGA/MGA/Standard
keyboard connector/30Watt Power adapter

Dimension: 240mm x 185mm x 45mm Weight: 2.1kg-2.8kg

CARRY-| KEYBOARD
82 Key/XT-AT Autoswitch
Dimension: 310mm x 145mm x 27mm

It's priced lower than you'd expect for a PC with this kind of power and portability.
But don't take our word for it. Call us today for more information.




A moral for Apple,
and evaluations of a
multimedia product
and a font utility

pple suffers from a serious dis-

ease. Not corporate malaise,

whatever that is. Not bad fiscal

management. Not even reorga-
nizational plague (well, at least that dis-
ease shouldn’t be fatal). No, Apple’s real
disease is the “not invented here” syn-
drome (or NIH for short). That is, if the
software wasn’t written at Apple, the
company either is not interested in it or,
worse, will implement a less practical
way to do the same thing.

Apple has been suffering from this
syndrome for years. Unfortunately, it’s
getting worse. And it’s got to stop, or the
Macintosh will eventually fade into the
halls of computing obscurity now occu-
pied by the likes of the Amiga and the
Atari ST.

Murmurs the gentle reader, “OK,
Don, what proof do you have of Apple’s
disease?” Simple: Apple loves propri-
etary system software. That’s not my
analysis, but a fact. The first Apple II
didn’t run CP/M, but Apple’s own oper-
ating system. This proprietary seed fa-
thered a whole series of proprietary oper-
ating systems for the Apple II, Apple III,
Lisa, and Mac computers.

A/UX, which is Apple’s Unix imple-
mentation, has been the company’s one
attempt to go with an industry-standard
operating system. But even here, Apple
has tried to wire in its own proprietary
Mac Toolbox routines and graphical user
interface, rather than relying on standard
Unix device drivers and windowing sys-
tems, like the X Window System (al-
though in a fit of sanity, the A/UX team
has supported the X Window System and
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many other Unix basics).

While proprietary operating systems
themselves aren’t necessarily bad, this
acute NIH syndrome has fostered unfor-
tunate developments. The worst of these
are those lawsuits designed to protect
Apple’s proprietary systems. Lawsuits
are no substitute for innovation. The
speed’ of technological development in
the past 10 years proves that markets
can't be stalled for the long term when
innovation revolves around proprietary
ideas. In short, proprietary software
equals development stagnation.

Meanwhile, critical non-Apple con-
nectivity products have still not been re-
leased. Where is Network File System
(NFS) for the Mac? TCP/IP? DECnet?
Where is. . .?

If Apple doesn’t snap out of this pro-
prietary system software binge, the com-
pany will eventually be done in by
cloners, who will succeed in spite of
Apple’s legal efforts. And Apple will get

clobbered by other systems whose speci-
fications are released to the public do-
main (like Sun did with NFS), where
they can be incorporated into other soft-
ware. That would be a shame.

Record the Screen
with MediaTracks
Whatever you think of multimedia (and I
think the concept has been overmarketed
before it’s been ready to stand on its own
technical merits), there is no doubt that
the Mac is the preeminent multimedia
platform. More software and hardware
accessories for the manipulation of digi-
tized images, sound, music, full-motion
video, animation, and the like exist for
the Mac than for any other general com-
puting platform. If you’'re interested in
doing multimedia development work, the
Mac is the machine that you should look
at first.
One of the most talented companies
continued
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Adobe Type Manager............... $99
Adobe Systems, Inc.

1585 Charleston Rd.

P.O. Box 7900

Mountain View, CA 94039

(800) 344-8335

Inquiry 981.

MediaTracks
(Price not yet set, but it’s expected
to be under $300.)
Farallon Computing, Inc.
2201 Dwight Way
Berkeley, CA 94704
(415) 849-2331
Inquiry 982.

trying to sell into this market is Farallon
Computing. You may know the Farallon
name from its twisted-pair AppleTalk
networking products, but you should also
know it from products such as Screen-
Recorder and MacRecorder.

ScreenRecorder can record and play
Mac screen events, but its capabilities are
quite limited since it lacks basic video
editing tools. It is useful for creating
self-running demonstrations. Without
editing tools, however, the demonstra-
tions must be kept simple. MacRecorder,
on the other hand, is a sound digitizer
and editor that lets you capture sounds,
including music, using its built-in micro-
phone or a patch cord to another source,
such as a compact disk player. Unlike
ScreenRecorder, MacRecorder is quite
flexible, letting you filter, edit, copy,
and paste captured sounds.

To improve on ScreenRecorder and
put some balance back between its two
multimedia products, Farallon is releas-
ing a program called MediaTracks. Un-
like ScreenRecorder, MediaTracks is a
real-time video editing system for edit-
ing “frames” of Mac images.

Essentially, MediaTracks works like
an automated videotape editing system,
the difference being that it records Mac
screen images onto virtual “tapes” and
edits them, rather than controlling an ex-
ternal video deck. These “tapes” can be
chopped up into video clips and then re-
assembled in any order that you like.
Thus, you can create some amazingly so-
phisticated moving images on the Mac’s
screen,

MediaTracks also allows you to adapt
sounds that you’ve captured with Mac-
Recorder (or other sound applications)
and play them along with the images.
The results are pretty impressive, even
with the beta copy I've been testing. The
program includes a set of draw tools, so
you can annotate your video clips; you
can also add some rudimentary program-
ming functionality to a clip. This works
much like the demonstrations or tutorials
that you can build using WingZ and its
built-in scripting language. Media-
Tracks is a good choice for creating in-
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teractive screen demonstrations or help
systems.

Of course, MediaTracks won’t cover
the needs of everyone. First of all, it’s
not a full-motion video editor. It can’t
control external peripherals (e.g., video-
tape decks or laser disk players). It
doesn’t work with video frame grabbers,
so its image source is strictly standard
Mac screens. It lacks the video special
effects that real videotape jockeys use all
the time. While the first version of
MediaTracks will lack these features,
Farallon has every intention of incorpo-
rating many of these full-motion video
features in a later release.

Its biggest limitation is that Media-
Tracks records only in black and white.
You can paste color images from other
applications, but that process is tedious if
you plan to build a lengthy interactive
screen session.

Since MediaTracks is still in beta test-
ing, pricing hasn’t been set (although
MediaTracks should be out by the time
you read this). Farallon expects to sell
the system for less than $300. Bundled
with MacRecorder and called Multime-
dia MediaTracks, the full system will
cost a bit more.

Tip of the Month

In the past, I've reported on bugs, prob-
lems, and fixes for the System and im-
portant Mac applications. To keep this
information current, I’m going to start
giving reports on these problems every
month, as much as space allows.

You’ve probably heard of the Adobe
Type Manager. This new utility from the
people who make PostScript purports to
get rid of the jaggies when you display
fonts on the screen and on dot-matrix
printers like the Apple ImageWriter II. It
does this by essentially bypassing Quick-
Draw. Once you install ATM in your
System Folder (it’s a cdev), it’s loaded at
start-up time.

ATM works by intercepting Quick-
Draw font calls to the screen or printer
and replacing them with outline fonts.
That is, ATM displays screen fonts using
Adobe font outlines. Unlike the normal

Mac screen fonts, which are bit maps,
these outline fonts look crisp and clear at
all sizes and on many output devices.
I’ve used this utility for over a month
now, and I’ve found some problems you
should know about.

First of all, ATM can’t fix the problem
of “too few dots.” On the ImageWriter
II, for example, you are limited by its
nine-pin print head and overall print den-
sity of less than 144 dots per inch. ATM
can make large fonts (e.g., 72-point Hel-
vetica) look good on an ImageWriter 11
because there are plenty of dots to work
with. But smaller fonts, in the 10- to 18-
point range, don’t come out that much
better than if the System had used Quick-
Draw and the old bit maps.

Second, ATM slows down your sys-
tem. You can set its font cache to help
overcome this, but I’ve found that unless
you kick up the cache to 1 megabyte, the
effect is minimal. Most Mac users don’t
have a megabyte of RAM to spare on a
font cache.

Finally, ATM causes severe screen
updating problems with some applica-
tions. Apart from its general slowness,
ATM brings havoc to applications like
Nisus, 4th Dimension, and WingZ.
Screen updating is seriously impaired
with ATM. You can even see the applica-
tion stop the screen update while ATM
sorts out the font details before continu-
ing, which I find very annoying.

On the plus side, ATM displays or
prints fonts (particularly at the large
point sizes) without wasting megabytes
of disk space for large bit-mapped font
images. In PageMaker 3.0, it’s handy for
people who have to zero in on detail by
displaying the page at the 200 percent
setting and need the proper kerning for
the text at this expanded scale.

As it stands now, I'd take a pass on
ATM. Although it’s inexpensive at $99,
it introduces some quirks into formerly
stable systems. Keep in mind, also, that
Apple will be releasing its outline fonts
as part of System 7.0. How ATM and
Adobe’s fonts work with System 7.0 is
anyone’s guess, but I do know that Apple
is very protective of its system software.
Remember where you heard it. B

Don Crabb is the director of laboratories
and a senior lecturer 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.”

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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How to use OS/2’s
High Performance File
System without
reformatting your
boot-up disk

his is an early report detailing

what I’ve found out about OS/2

1.2. In particular, I found out

something that the manuals do
not tell you about the new High Perfor-
mance File System (HPFS). I want to
share that with you and then move on to
some other version 1.2 topics.

If you’ve read my previous columns,
you know that the highlight of version
1.2 is the HPFS, which allows longer
filenames, extended file attributes, and
faster file access, for starters. However,
version 1.2 seems to bring with it a di-
lemma: to HPFS or not to HPFS. The
manual and the IBM support folks claim
that in order to use HPFS, you

* must reformat your hard disk
® cannot use the dual-boot feature
® cannot access the hard disk under DOS

They’re partly right: If you run the
automatic installation program shipped
with OS/2, it offers only the “HPFS or
no HPFS” option. But there’s a way
around that limitation, assuming that
you’ve previously partitioned your drive.

Using Partitions

If you don’t know, you can, under DOS
3.3 and higher, divide a single physical
drive into two partitions. The first one,
called the C drive, is a primary DOS par-
tition. Under DOS 3.3, the maximum
size of this partition is 32 megabytes, and
there is no minimum size. The remain-
der, no matter how large, can be given to
an extended DOS partition, which is di-

ILLUSTRATION: DAVID ROSE © 1990

EXPERT ADVICE

0S/2 NOTEBOOK B Mark J. Minasi

TO HPES OR
NOT TO HPES

vided into logical drives, each no larger
than 32 megabytes.

For example, one of my OS/2 worksta-
tions has an 80-megabyte drive. This
drive is divided into a 32-megabyte pri-
mary DOS partition (the C drive) and a
48-megabyte extended DOS partition,
which is further divided into logical
drive D (32 megabytes) and logical drive
E (16 megabytes). Two partitions, three
logical drives. This is all accomplished
with the DOS program FDISK or, under
0S/2 1.2, the new program FDISKPM.

Before I leave the subject of drive par-
titions, here are two not-well-docu-
mented tidbits:

Tidbit 1: If you have two physical drives,
the drive letters are not assigned intu-
itively. The primary DOS partition on
physical drive 0 is named C. The ex-
tended DOS partition on physical drive 0
is then skipped for the moment, and the
primary DOS partition on physical drive

1 gets the name D. Only then are the log-
ical drives in the extended DOS partition
of drive O used as drives E, F, or what-
ever. The drive letters finish up with the
logical drives in the extended DOS parti-
tion in physical drive 1.

Tidbit 2: If your primary DOS partition
is lost or erased, DOS or OS/2 can’t ac-
cess the extended DOS partition. If I
took my partitioned 80-megabyte drive
and reformatted C as, say, an HPFS par-
tition, logical drives D and E would be
untouched but unreadable to DOS.

How to Protect Partitions

and Still Use HPFS

With those partition basics out of the

way, it’s now possible to explain what

0S8/2 1.2’s installation program does to

my 80-megabyte drive. The installation

program asks whether or not to reformat

the boot partition with HPFS. Since
continued
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reformatting the boot partition—the C
drive, recall—eliminates what used to be
the primary DOS partition (OS/2 pri-
mary partitions were identical to DOS
primary partitions prior to version 1.2),
the extended DOS partition containing
drives D and E disappears also as far as
DOS is concerned.

Thus, HPFS becomes an all-or-noth-
ing proposition. That’s kind of a pain,
because the machine is then, as you’ve
seen, committed to OS/2, and its drives
are unreadable by DOS. The only alter-
native offered by the installation pro-
gram and the OS/2 manual is to forgo the
HPFS altogether. That’s not satisfactory
for many people. Thankfully, there’s an
(undocumented) third alternative.

The trick is to realize that HPFS vol-
umes can be created after install time:
The FORMAT command under OS/2
can format a logical drive to either HPFS
or file allocation table format. The syn-
tax FORMAT d:/FS:FAT creates a FAT-
based volume, and FORMAT d:/FS:HPFS
creates an HPFS-based volume. (In both
cases, d: refers to a drive letter.) So tell
0S/2 to install itself as a FAT-type vol-
ume on C without reformatting the drive.
Then you can format one or more of the
logical drives in the extended DOS parti-
tion—D, E, or whatever—as an HPFS
volume, and then you have an HPFS
drive to experiment with.

Before you can do that, however, there
is one more catch. The CONFIG.SYS
file requires the following line for HPFS
support:

DEVICE=C:\082\ HPFS.IFS -C:64

You won’t find that line in your CON-
FIG.SYS file if you didn’t tell the instal-
lation program to reformat the partition
under HPFS. Add it to the CONFIG.SYS
file, reboot, and you're ready to reformat
a drive in the extended DOS partition as
an HPFS drive. Of course, once you re-
boot under DOS, only the FAT-based
logical drives will be visible to DOS.
This will save you a lot of trouble, as this
way you needn’t clean off your hard disk
prior to installing HPFS on your drive.

HPFS Performance Measurements
I know you’re all wondering if the HPFS
is, indeed, High Performance. Here are
the results of a few quick-and-dirty tests.
First, I wanted to test how both file
systems performed with fragmented
files. The easiest way I know of to create
fragmented files is to start with a simple
one-line file—call it AB—and then
COPY AB+AB CD and COPY CD+CD
AB. Do the two COPY commands over

and over until you get about a 3-megabyte
file. I thought I'd try it on version 1.2.

To make the test as fair as possible, I
partitioned a 30-megabyte drive into two
15-megabyte partitions: one HPFS, one
FAT. I also installed a 64K-byte cache—
the IBM default—on both the FAT and
the HPFS partitions. Then I did the
COPY commands to create the 3-mega-
byte file. Result: The HPFS partition
took 41 seconds; the FAT partition took
38 seconds. Just for grins, I tried the test
on the FAT partition again after booting
under DOS: 26 seconds.

Ah, well, T thought, perhaps it’s the
COPY command. I decided to try a real-
world application. I've been using Mi-
crografx Designer in its beta version
under OS/2 for a few months now, so I
fired it up and loaded a drawing. The file
is about 176K bytes, a fairly large draw-
ing. I copied it to the HPFS partition and
to the FAT partition, rebooted, and read
the HPFS copy. Then I rebooted again
and read the FAT copy.

The results were the same: The HPFS
copy was a bit slower (53 seconds) than
the FAT copy (43 seconds). Then I re-
membered that DOS handles disk parti-
tions smaller than 16 megabytes differ-
ently than it does partitions larger than
16 megabytes, so I decided to get brave
and reformat the 80-megabyte drive in
the system.

When the FAT and HPFS partitions
were each 32 megabytes, the story was a
bit different. The COPY test took 31 sec-
onds in the FAT partition and 28 seconds
in the HPFS partition. The Designer test
took 45 seconds in the FAT partition and
51 seconds in the HPFES partition.

Finally, I did a quick test of sequential
and random reads. The sequential reads
were identical for FAT and HPFS, but the
random reads favored HPFS—1000 ran-
dom reads took 12 seconds for the FAT-
based partition but only 8 seconds for the
HPFS-based partition. HPFS decreased
by 33 percent the total read times.

So the initial results aren’t exciting
speedwise, save in the random access
test. But the other features, like long file-
names and extended attributes (which I
discussed in January), have been long in
coming, sO it’s nice to see them at last. @

Mark J. Minasi is a managing partner at
Moulton, Minasi & Company, a Colum-
bia, Maryland, firm specializing 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.
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malltalk/V'® PM.
Think of it as a bold,
“seat-of-the-pants” solution
that cuts to the heart of the
OS/2 Presentation Manager
complexity challenge. Thus
unlocking the potential of this
powerful operating system.
With the introduction
of Smalltalk/V PM, object-

oriented programming

moves out of the realm of mystery
and into a new era of breakthrough
applications that promises to be of
legendary proportions.

0S8/2 PM is designed to push

“user friendly” to a whole new level
of sophistication. If you compare it
to an orchestra, (0S/2 has capabili-
ties no ordinary assemblage of in-

struments has ever dreamed of

Developer’s Kit Missing?

Is The Most Important Part Of Your

possessing. Yet to tap
its potential, OS/2

PM demands a con-

0S/2 PM offers youa powerful, rich environment
loaded with advantages like a Graphics Program-
ming Interface (GPI), a LAN manager, multitask-
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 Smallalk/V PM the perfecr “glue”
between applications written in other languages.

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

Introducing Smalltalk/V PM. The
to tulfill the promise of OS/2.

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
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

08/2 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

fast, seat-of-the-pants way

the Great cut
through the
convoluted
challenge with
one bold, swift
stroke of his

sword. This

“seat-of-the-pants”

solution set in
motion the
prophecy that
whoever
unraveled the
knot would one

day rule Asia.

“THIS IS 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, Smalltalk/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 Maguazine

“Digitalk’s Smalltalk/V PM is

dazzling! This product makes Pre-
sentation Manager pay off.”

Feff Duntemann. Contributing Liditor,

Dr: Dobbs fournal

“Smalltalk/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,
& i .. System Architect, Lotus Developnient
FULLY-COMPILED " pication development o ;
e d gi i “Smalltalk/V PM f
Becouse Smalkatery 2N giVes you instant Smallta rom
PM s fully compiled  Tesponse when youim-  Digitalk is the greatest! This is an
it provides you witha  plement an idea. Our  incredible product.” i
J.D. Hildebrand

ntore responsive envi- .
extensive user manuals
ronment than ever

before. Now you'll be

able to generate

LEditor-in-Chicf, Computer Language

have —
THE BEST PM INVESTMENT
YOU'LL EVER MAKE

Smalltalk/V PM $499.95

Prices and information on these and

and tutorials

earned us high praise.
stand-alone applica-
tions (EXE).

SMALLTALK/V PM,

ately start creating without any
limitations on your efficiency.
However, if you're the curious
type, we have tools called browsers
to help you fathom the masterpiece
called OS/2 PM. You'll also find
our incremental program develop-

ment capability and push-button

THE TALKING HAS
ALRFEADY STARTED.

“Digitalk’s Smalltalk/V PMisa
masterful implementation of a clas-
sical object-oriented programming
language and a state of the art

graphical user interface. Any pro-

Smalltalk 'V

other Digitalk produets are available

on I"C(Illest:

Smalltalk/V, Smalltalk/V 286,
l Smalltalk/V Mac
Smalltalk/V. A product of Digitalk Inc,,
9841 Airport Blvd., Los Angeles, CA
90045. For information er to find a dealer
near you call:

1-800-922-8255
1-213-645-1082

CompuServe 71361,1636
FAX 1-213-645-1306

Smulltalk/\" s a registered rrademark of Digitalk Ine
Prices subjeet to change without nezice,

Orther product names are trademarhks or regisiered
trademarks of their respective holders.
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DEDICATED SERVER SYSTEMS

Dedicated server systems are a necessary part of today's
high-powered LAN. Dedicated servers distribute the power of
individual processaors to specific LAN tasks. They protect your
fileserver from the pitfalls of unexpected crashes, and
increase performance by offloading tasks from your main
system processor.

A GOOD IDEA—But look what you'll need:
B A standalone computer for each dedicated function.

B Extra networking hardware and expensive cabling to
connect them together.

B A spare piece of office real estate in which to keep them.

B An explanation why you can’t use your expensive
computers for anything else.

DEDICATED SERVER BOARDS

0L Series boards—one, two, or four XT- and one or two Al-
compatible computers on a card—are elegant replacements
for dedicated, standalone machines. They have all the
performance and processing power of a computer, but plug
into the bus of your fileserver, bridged system, or expansion
chassis—out of sight, ready to process tasks on demand.

A BETTER IDEA—Look what you can do:

@ ASYNCH DIAL-IN—With QL boards and communications
software, you can dial into network resources from your
home or remote office PC.

B ASYNCH DIAL-OUT—Dial out using communications
software from any network node to bulletin boards,
information services, and other networks.

B DEDICATED FILE SERVICES—Manage unattended tasks
such as message handling for electronic mail, background
batch processing, and print queuing.

For better dedicated server solutions, E CUBIX

St o call Cubix Corporation today at 1-800-829-0550

CORPORATION

Cubix Corporate Offices * 2800 Lockheed Way, Carson City, Nevada 89706 U.S.A. * Tel (702) 883-7611 * Fax (702) 882-2407
Europe ¢ Unit4 Colonial Business Park, Watford, Hertfordshire, WD2 4PR, England « Tel (44) 923 51150 « Fax (44) 923 37021
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A new generation

of servers brings
minicomputer power
to PC LANs

or several years now, buying a

LAN server hasn't involved

much thought. You put together

a fast 80286 (or an 80386), a
couple megabytes of memory, and a 150-
megabyte hard disk drive, and you were
in business.

But now that’s changing. Server tech-
nology is improving in every way—and
just in time.

Servers had to get better. Faster LAN
hardware, such as the 16-megabit Token
Ring, and an ever-increasing number of
PCs per LAN are pushing current serv-
ers to their breaking points. And, as
more data finds its way onto those
LANS, reaching that breaking point be-
comes less tolerable. To solve these prob-
lems, server vendors are trying to in-
crease the performance and reliability of
every aspect of their machines.

Faster Processors

The most obvious improvements are in
processor power. When the first 16-
MHz 80386 systems hit the streets, they
were speed demons. Today, anything
less than a 25-MHz 80386 is a perfor-
mance yawn.

The real action in servers is with the
33-MHz 80386 and the i486. Vendors
like Samsung now offer 33-MHz flag-
ship systems, and every vendor has either
announced an 1486 server or will soon.
You can still use most of these new ma-
chines to run DOS, but they’re best suit-
ed to the server life.

If that’s not enough processing power
for you, don’t panic; multiple processors
are on the way. Compaq’s new System-
pro, for example, can run with dual

ILLUSTRATION: LINDA BLECK © 1990

EXPERT ADVICE

NETWORKS M Bill Catchings and Mark L. Van Name

SERVING THE
POWER-HUNGRY

80386 or i486 processors, and special
versions of such network operating sys-
tems as NetWare 386 and LAN Manager
will be able to take advantage of both
CPUs. LAN Manager 2.0, for example,
uses one processor for network functions
and one for server applications, such as
the Structured Query Language Server
database manager.

More and Faster Memory

But faster processors alone are just not
enough. They need memory that's fast
enough to let them run without wait
states. Because such DRAM is prohibi-
tively expensive, vendors long ago
turned to small caches of high-speed
memory. That technology is now a stan-
dard part of most servers.

The amount of memory commonly
available in those servers has increased
dramatically, The main reason is the
drop in memory prices in the last year.
We recently reviewed an 80386SX sys-

tem that offered an 8-megabyte upgrade
for only $1100; about a year ago, we paid
more than $400 for 1 megabyte.

Large system memory is particularly
important for LANs with many users.
Every client machine consumes some
server memory for its current state, file
locks, and so on. As the number of users
increases, so, too, does the operating
system’s need for memory.

Intelligent Disk Drive Controllers
Intelligent disk drive controllers can also
take advantage of extra memory for on-
board caches. Controllers with caches of
4 megabytes or more are increasingly
common, and they yield large perfor-
mance gains. Many high-performance
servers now use the popular Distributed
Processing Technology (DPT) and Konan
caching controllers with 4- to 8-mega-
byte caches. The hyperSTORE-1600
controller from Perceptive Solutions can
continued
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have a cache as large as 20 megabytes.
Faster controllers become important
as disk traffic increases. The best main
processor in the world is no good if so
many users are making disk requests si-
multaneously that the controller can’t
keep up. These intelligent controllers
can bring average access times down
from the range of tens of milliseconds to
hundreds of nanoseconds—so individual
users get what they want faster, and more
users can get to the disk per unit of time.

Faster and Bigger Disks
The disks themselves are also faster and
bigger than ever. Drives with average ac-
cess times of less than 20 ms are com-
mon, and you now can get drives with
average access times of 10 ms or less.

While access times are dropping, ca-
pacities are increasing. As more users
store more data on their servers, a system
with a single 300-megabyte hard disk
drive is no longer a big server. Our 150-
megabyte server disk filled up far faster
than we ever anticipated.

Now coming to the rescue are servers
whose drives dwarf ours. The Seattle-
based Mission Cyrus Group, for exam-

ple, has a server whose base configura-
tion includes a single 720-megabyte hard
disk drive. Further, it has the drive bay
and power supply capacity for four of
those drives—2.8 gigabytes of hard disk.

In a few years, even that amount will
be unimpressive, as erasable optical
disks and WORM (write once, read
many times) disk drives become more
common on servers. Intelligent control-
lers can greatly improve the normally
anemic performance of these devices.

Hard disk subsystems are also becom-
ing more reliable. The Mission Cyrus
server included an uninterruptible power
supply as standard equipment. Some
vendors are selling drives in matched
pairs designed to support disk mirroring
(a technique in which the server uses one
disk drive as an ongoing exact duplicate
of the other).

Sum of the Parts

When you put all these fast technologies
together in a typical AT clone, you still
have only a very fast, very high-capacity
AT. Even that’s beginning to change.
These new servers are becoming mini-
computers in PC-size cases—and the

cases are growing, too. (Many minicom-
puter vendors started offering similar
small cases several years ago.)

One key aspect of this change is the
system’s bus. Servers are rapidly becom-
ing the biggest battleground in the war of
Micro Channel architecture versus In-
dustry Standard Architecture (ISA) ver-
sus Extended Industry Standard Archi-
tecture (EISA). The main issue is the
ability to support bus-master cards.
Without such boards, the processor must
spend cycles on work better suited to a
disk drive controller or network adapter.

It’s possible to build bus-master cards
on an ISA (AT-architecture) bus. A few
vendors, including Racal (in its Inter-
LAN), already offer ISA bus-master net-
work adapters. Still, the ISA bus wasn’t
designed to support such cards. Some
systems just won’t work with these cards,
and others experience intermittent prob-
lems. Further, because there’s no stan-
dard ISA protocol for bus-master cards,
multiple bus masters in a single system
are likely to collide.

Both Micro Channel and EISA, by
contrast, were designed with bus-master

continued

Vector™ TgX

Break the 640K DOS barrier and utilize
the Advanced Features of the LIM 4.0 standard
while using only one motherboard slot

The most complete micro typesetting system avait-
abletoday. Scalable fonts, tont effects, TeX standard
and powerful new features. Saves more than 80% of
storage as compared fo otherTgX's. Suppors allma-
Jor printers. Leaves other TEX's in the dust. Only $249.

NewFase™ for WordPerfect

The instant font generator for WP 5.0/5.1. Create
high-quaitty fonts as you need them. Use 90% less
storage than with BitStream. Get camera-ready out-
put on most kasers and dot-matrix printers.  Comes
with not 1 but 10 scalable fonts.  Special symbols,
foreign characters, and more. Optional Greek. Cyri-
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.
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MICRO
Call today for the latest catalog.

(718) 575-1816

67-30 Clyde Street, #2N Forest Hills, NY 11375

PRESS

108 BYTE « MARCH 1990 Circle 187 on Reader Service Card Circle 281 on Reader Service Card (DEALERS: 282)



3X-LINK16,

THE LIGHT AND DIGESTIBLE LAN FOR
SMALL WORKGROUPS

AT $ 139 PER NODE.

"Once configured, using it is a breeze as it seems to
transfer files and print documents among PCs severals
times faster than sofware LANs we've used"

Computer buyers guide and handbook

"It all works, and the nice part is
that it's easy to set it up, use it"

Jerry Pournelle/Infoworld

“3X Link16 is an extremely cost
effective, high speed zero-Slot
Lan"

Doug Allinger/LAN Technology

As your stomach takes a long
time to digest heavy meals, so do
small workgroups with heavy LANSs.
Expensive and heavy LANs sold nowa-
days are hard to install, to use and maintain.
They require qualified people and are not suita-
ble for small workgroups.

We offer you a light solution: the
3X-Link16. It's a zero slot LAN, extremely easy
to use without any special qualification. It has
been specially designed for small workgroups.

3X-Link16 is a small networking system
that fits directly into the parallel port, between
the computer and its printer, with no need
to dedicate a port. 3X-Link 16 can be connected
on PCs, PS/2 or Laptops without using a
slot and opening the computer. Set-up couldn't
be easier.

[— U 3X USA Corp. One Executive Drive

' : Fort Lee N.J. 07024 - Phone: (800) 327-9712

I Tell me more about 3X-Link16.
Name/Title

3X-Link16 is
now available in

two versions:

+ 3X-Link16 for DOS with

file transfer at 500 000 Bps,

printer sharing and E Mail.

+ 3X-Link16 for Netbios which allows to

run multiuser applications with 3X-Share16

operating system, fully Netbios compatible.

Both versions are priced at $ 139 per sta-
tion, hardware and software included. They are
delivered with a 30 days money back guarantee
to ensure your satisfaction.

For further details, call your nearest dealer or
3X USA at: (800) 327 9712 or (201) 592 6874
You may also use the coupon located at the
bottom of this page for your convenience.

3X-Link16. PS/2, are registered trade marks of 3X. International Business Machines

3X USA Corp. One Executive Drive Fort Lee N.J. 07024
Phone: (800) 327-9712

Number of employees 41-99 4100 plus j
Dealer 4 or End User 1 |
Address |
City State

Zip Telephone J

CONVERGENCE COMMUNICATION
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cards in mind. A system with a fast pro-
cessor, lots of memory, and intelligent
bus-master LAN and disk drive control-
ler cards would be a real screamer.

Enter the Systempro

Compagq’s Systempro provides a glimpse
at the future of server technology. It can
hold either one or two processor boards,
each of which can sport a 33-MHz Intel
80386 or i486. It can contain up to 256
megabytes of memory. (We recently saw
an over-$20,000 32-megabyte Systempro
card that was less than 6 inches long.)

The Systempro couples its processors
and potentially vast memory with a 32-
bit EISA bus. Its bus-master disk drive
controller can handle four drive arrays of
two 210-megabyte drives each, for a total
of 1.6 gigabytes of hard disk storage. The
controller can also use the drive pairs for
disk mirroring.

Compagq claims that the Systempro can
support six bus-master LAN cards run-
ning at full speed and still have some
cycles left. We’re leery of such claims,
but a recent Novell demonstration gave
this one some credence. It showed a sin-
gle Systempro that was serving 250 PCs.

If you’ve ever used a NetWare server
with 40 or 50 clients, you know just how
impressive this demonstration was.

Don’t plan to put a tricked-out System-
pro in your house soon, however. For one
thing, it would be a waste of money to use
it as a DOS system. DOS can barely fig-
ure out what to do with one 1486, let
alone two. And you can spend upwards of
$200,000 if you go for all the options.

Sounds like a minicomputer’s price,
doesn’t it? It should. The Systempro is,
for all practical purposes, a minicom-
puter. Even Compaq is aware of that fact,
although the firm might be slow to admit
it. For example, when it came time to
benchmark the Systempro, Compaq
chose Digital Equipment’s VAX and the
Hewlett-Packard 9000 Series mini-
computers.

Those industry pundits who said that
PC LANs would replace minicomputers
were half right. PC LANs probably will,
but at their heart will be minicomputer-
size servers in PC cases.

Riding the Curve
It almost had to happen. PCs are follow-
ing the same development curve as the

minicomputers and mainframes before
them, but at a much faster pace. They
started as slow single-process comput-
ers. They grew in power and capacity as
they shrank in size. Faster processors led
to faster memory, then to memory
caches, and then to multiple processors.

We’re now nearing the same point in
the development cycle as mainframes
and minicomputers. When our PC LAN
servers have reached the same stage of
multiprocessor technology as their big-
ger cousins, large performance gains
will be much harder to achieve.

Fortunately, until we reach that point,
there will always be a hot new server just
around the corner. We’ll try to keep you
abreast of those developments. B

Bill Catchings and Mark L. Van Name 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
“wbc3” and “mvanname,” respectively.

Your questions and comments are wel-
come. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

AUDIO F/X

STEREO SOUND For PC's and Compatibles

FEATURES INCLUDE:

+ Digital recording and playback (greater than 44.1 Khz).
» Unlimited recording and playback time.

* Built in stereo music synthesizers.

* On board amplifiers for direct cabling to stereo speakers.
* DMA and Interrupt driven for background operation.

Used in applications such as:
« Advertising, Presentations, Training, Education,
Multimedia Products, Games, Etc..

Packaged complete with:
d MIDI compatible music editor.

« Digital recording and playback
utilities.

« Show Partner F/X drivers.

* Recording patch cable.

+ PISCES, DRUM, and DEMO,
sound and music files.

Also available:

* The Sound Editor, a powerful
digital sound editor.

* DJFX - Digital reel - reel.

+ Spelling Voice - Teach spelling.

* Annotator - Voice comment text.

Coming soon:

+ SIERRA games compatibility.

$349.95*  Retail
30 Day Money Back
Guarantee.

Trademarks: SIERRA
Show Partner F/X -

FORTE

72 Karenlee Dr.
Rochester, NY 14618
Phone (716) 427-8595
*REV 3.0

- Sierra On-line Inc
Brightbill-Roberts Ltd.
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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
2HD/4Floppy 286/386 Controller
1:1 16MHz MFM/RLL
XT/AT/286/386 SCSVESDI/MCA Controller

PORATIO  Tek408-432.9025
2156H O'Toole Ave, San Jose, CA95131 Fax:408.943.0782
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Our Printer Sharing 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 data. It may be operated automatically,
by command, or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simultaneous 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

ELECTRONICS
Give a Roce lo youn computern

e Houston, Texas 77274 e Tel (713) 933-7673 ® FAX (713) 933-0044 e Telex 4948886
Circle 241 on Reader Service Card

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
fulltechnical support, a one-year warranty,
and a thirty-day money-back guarantee.

Call now for literature or
more information.

(800) 333-9343




FORS1899, YOU CAN GETALOT
OF COMPUTERS.
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ORA LOT

OF COMPUTER.

OK. So you don't have the biggest budget in the world.
But that doesn’t mean you have to think small.
Introducing the Dell System® 316SX, 16 MHz 386™SX.

ey |

Now you can get into 32-bit compuring with this
complete 20 MB system. Including 512 KB of RAM, a VGA
Monochrome monitor, and three 16-bit industry standard
expansion slots. With a 54" 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. o
With a lot of company: :

800-426.5150 [AANS

Toonder, call. For Dellin Canadu. call 800-387.5752. [ ciSalliSlh
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SHORT T AKES

BYTE editors’ hands-on views of new and developing products

DrawPerfect

Microsoft C 6.0

OkiLaser 400

SuperScope

PC-File 5.0

WordPerfect’'s Graphics Companion

W ordPerfect Corp. de-
signed DrawPerfect as

the graphical “‘better half” of
WordPerfect 50. However,
an early look at prerelease
version 1.0 indicates that
DrawPerfect could also stand
on its own as a presentation
graphics program.

The connection with
WordPerfect is built into
DrawPerfect. Using a soft-
ware component called the
Shell, you can switch back
and forth between the word
processor and the drawing
program with one keystroke.
If you’ve got enough mem-
ory in your system, you can
keep both programs running,
making it easy to hop from a
docum—ent to the drawing
board; work on an image,
chart, or figure; and hop back
to the text and quickly place
the image on the page. If you
do any kind of work involv-
ing text and graphics, you
know this sure beats what can
seem like an endless shutting
down and firing up of appli-
cations. You can also keep
DrawPerfect running while
you switch to another DOS
application.

DrawPerfect itself takes
up 384K bytes of memory,
which is remarkably spare
when you consider the capa-
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bilities of the program.
DrawPerfect produces vec-
tor, not bit-mapped, graph-
ics, so you’re working with
objects instead of pixels, cre-
ating images by defining
beginning, ending, and join-
ing points. The program’s
toolkit, represented by large
icons on the left side of the
screenorembedded in menus
along the top, includes the
type of tools you'd find in,
say, Adobe Illustrator or
Aldus FreeHand: functions
for quickly generating lines,
squares, circles, curves, el-
lipses, arcs, and polygons.
After you’ve drawn an
object, it’s easy to manipulate
it in certain ways, such as
changing its shape, size, or
orientation (althoughinsome
instances you have to first se-
lect the Modify command,

which I found easy to forget).

The one thing you can’t
do is go in and manipulate
justabitof anobject, because
this type of program treats
each object as a solid entity;
if you’re crossing over from
a paint package, you might
keep looking to grab the
eraser.

Besides the shape-making
and object-editing tools,
DrawPerfect has text-render-
ing functions. The program
comes with 25 “base’ fonts,
from the commonplace (e.g.,
Helvetica and Courier) to
display typefaces (e.g., Old
English and others called
Brushscript and Hobo). The
program will scale these fonts
from very small to very large;
Isettext insizes ranging from
6 points up to 130 points and
thought the printed output

THE FACTS

DrawPerfect
$495

Requirements:

IBM AT or compatible
with two 720K-byte floppy
disk drives or a hard disk
drive and a graphics
display; the program takes
up 384K bytes; a mouse is

recommended but not
required; it works with
WordPerfect 50 or
higher.

WordPerfect Corp.

1555 N. Technology Way
Orem, UT 84057

(801) 222-5000

Inquiry 988.

looked fine and crisp.

As part of its role as a
presentation graphics pack-
age, DrawPerfect has capa-
bilities for making bar and pie
charts. More sophisticated
charting programs are avail-
able, but you won’t find a
more accessible means of in-
corporating this kind of vi-
sual] data.

DrawPerfect images are
not limited to use only in
WordPerfect documents.
Although WPG is their na-
tive format, they can be
pulled in by any program that
works with CGM (Computer
Graphics Metafile) and
HPGL (Hewlett-Packard
Graphics Language) files.
You can send the output to
just about any dot-matrix or
laser printer (the list of
supported printers runs on for
several screens), film re-
corder, plotter, or a slide bu-
reau.

This program is about as
easy to use as it could be. 1
had it up and running (on a
BitWise 386) in a few min-
utes, without a hitch. The
installation program is pain-
less. If something doesn’t
make sense, the help menu or
the documentation will
clarify it. The prerelease
manual even took time to
explain what boxes and
circlesare.

Although the images on
the screen looked a bit rough
and ragged, the printed out-
put was slick and sharp, with
that familiar Illustrator/Free-
Hand look. I must confess I
didn’t expect to be impressed
by this program. A drawing
package from a word proces-
sor company? That’s like the
Boston Pops trying to play
the blues. But it’s not, really.
WordPerfect Corp. made its
name in the world of words.
Now it has a chance to do the
same in the world of images.

—D. Barker



Microsoft C 6.0
Weighs In

he newest Microsoft C

compiler doesn’t do
C+ +, asmany industry watch-
ers thought (and hoped) it
would. Instead, Microsoft has
wisely chosen to consolidate
and refine the set of tools that
C programmers need to write
software for DOS, Windows,
and OS/2. The new tools in
Microsoft C 6.0 include
quick and optimizing com-
pilers for both DOS and OS/
2, CodeView 30 for DOS
and 0S/2, and a Xenix-de-
rived Make. You can deploy
these from the command line
or from within a new inte-
grated environment called the
Programmer’s Workbench.
The Workbench runs identi-
cally under DOS and OS/2,
with a character-mode graph-
ical user interface, inthesstyle
of Microsoft’s *“‘Quick” lan-
guages.

The list of target environ-
ments includes DOS com-
mand (.COM) and executable
(.EXE) files, Windows .EXE
and dynamic link library
(.DLL)files, and OS/2 single-
threaded and multithreaded
.EXE and .DLL files, in both
Presentation Manager and
non-PM flavors, with embed-
ded or external (DLL-style)
run-time libraries. Yikes! No
wonder the installation—for
just the small memory
model—ate up 10 megabytes
of my disk space.

The Workbench makes a
programmer’s life easier in
a couple of ways. For start-
ers, it derives Make scripts
from a list of sources (i.e.,
G, .H, .RC, and .DEFfiles).
The Set Dependencies option
looks for #include state-
ments—transitively—and
adds the referents to the
script’s list of triggers. Infor-
mation collected from Work-

bench dialog boxes boils
down to compile and link
switches in the make file, so
you don’t have to remember
(or, more likely, cut and
paste) incantations like cl
-¢ -Asnd -G2sc -0d -W3
-Zip.

Once you’ve got a baseline
compile under your belt, the
quick (incremental) compiler
really speeds up a large proj-
ect. But the niftiest new fea-
ture is the Browse tool. Given
aprogram symbol (i.e., a vari-
able, function, type, or
macro), you can answer ques-
tions like, ‘“Where was this
symbol defined?”’ and
“Where is it used?” In the
case of a function, you can
also answer the questions
“What functions call it?” and

‘What functions doesitcall?”

The compiler itself builds
the Browse database. In or-
der to do its job, an optimiz-

ing compiler builds an elabo-
rate representation of a pro-
gram’s structure. Recycling
that information for the pro-
grammer’suseisa greatidea.
Of course, the technique
requires a successful initial
compilation. I wanted to in-
vestigatean include-fileclash
between OS/2 and an appli-
cation I was testing, but—
catch-22—the compilation
failed, so I couldn’t use
Browse to find out why. Once
you get rolling on a project,
though, Browse quickly be-
comes indispensable.

A more powerful optimizer
works on entire functions.
The new 16-bit-based pointer
behaves like a far (32-bit)
pointer, by relying on an
implied base segment. New
optimizations include regis-
ter allocation based on an
analysis of entire functions
and the ability to pass pa-

Microsoft C 60
$495

|
Requirements:

' IBM PC or compatible

i running DOS 3.0 or 0OS/2
1.1 or higher with at
least 512K bytes of RAM
and a hard disk drive with
8 megabytes of free

| space. Microsoft

recommends at least an
8-MHz 80286 with 1
megabyte of RAM or 4
megabytes for OS/2.

Microsoft Corp.

16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(206) 882-8080

Inquiry 989.

rameters in the registers.

CodeView’s data inspec-
tor hasimproved, and youcan
now run the DOS version of
the debugger in extended
memory on an 80286 or
80386. Extensive on-linehelp
pops up from within every
tool.

No other programming
system so comprehensively
attacks all the Microsoft en-
vironments. Professionals
who target those environ-
ments will doubtless come to
rely on Microsoft C 6.0. Make
no mistake, though, it’s a
world of its own. A great
place to live, perhaps, but a
difficult one to visit.

—Jon Udell

A Slightly
Different Laser
Printer

hen is a laser printer

notalaser printer? When
it’s a new low-price compact
LED printer from Okidata.
The new OkiLaser 400 is
very similar to astandardlaser
printer except thatit’s smaller
and less expensive. And one
otherthing: It doesn’t happen
to use a laser.

How does it print? The
OkiLaser is the latest of a
small group of page printers
that use a simple linear array
of LEDs rather than a laser to
produce a print image. The
advantage of the LED is that
it allows the printer manu-
facturer to use a much more
simple and reliable design.

In a standard laser printer,
a complex system of lenses
and moving mirrors causes a
laser beam to scan across a
rotating light-sensitive drum
located inside the printer. In
fact, the laser beam must scan
the length of the drum hun-

continued
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dreds of times per second.

Inan LED printer, the array
is approximdtely 8% inches
long, and it consists of two
rows of 1270 LEDs that are
offset with each other, yield-
ing a total of 2540 pixels at a
density of 300 dots per inch.
The LED array remains
slower than what I expected.
In graphics, it was a little
faster.

One of the advantages of
this printer is its assortment
of extra fonts. A total of 21
fonts areresident, including a
14-point Helvetica and a set
of 10-point Roman faces.
Four of the fonts are in land-
scape mode. The printer is
compatible with LaserJet
downloadable fonts and with

OkiLaser 400 Okidata

‘ $1395

Requirements:
Personal computer with
parallel or serial interface.

532 Fellowship Rd.
Mount Laurel, NJ 08054
(609) 235-2600
Inquiry 990.

Hewlett-Packard-compatible
software.

As in a few other printers,
the OkiLaser’s toner and print
drum are separate units, so
you canreplace toner without
having to replace the ex-
pensive drum. However, I
found that installation of the
drum and the toner can be a
bit tricky.

If you want laser-quality
output without going into
major debt and without giv-
ing up the air rights over your
desk, the OkiLaser 400 may
be an excellent choice. The
LaserJet IIP will give it strong
competition—and rightly so.
But the OkiLaser uses much
more interesting technology.

—Rich Malloy

Data Acquisition as Easy as a Mac

D ata acquisition is never
a pretty sight. There are
wires to run, connections to
make, and sensors to cali-
brate. Then there has to be a
way to store and examine all
the data these sensors serve
up. A microcomputer is a
cost-effective means of serv-
ing as both a data acquisition
and data storage device—as
long as you can figure out
how to use the software. GW
Instruments, maker of Mac-
Adios data acquisition boards
for the Macintosh, realized
that simply buying the board
wasn’t enough: You had to
be able to use it. Ideally, you
want a program that converses
with the boards, displays the
captured data in a meaning-
ful form, and then saves the
data.

The result of GW Instru-
ments’ work is SuperScope,
a Mac application that pre-
sents analog or digital mea-
surements from their data ac-
quisition boards as waveforms
on a “virtual” oscilloscope
front panel, with options to
save this data to disk. Since
scientists and engineers of-
tenwork with anoscilloscope,
they will be able to make use
of SuperScope’s capabilities
immediately.

116 BYTE « MARCH 1990

SuperScope can display
up to eight oscilloscope-type
windows, with each window
showing up to eight wave-
forms. Each waveform is

SuperScope
$990

Requirements:

Mac Plus, SE, or II family
with 1 megabyte of RAM,
running System 4.2 or
higher.

labeled with a unique name
and is color-coded for easy
identification. Waveforms
can be plotted versus time,
frequency, or other signals.

GW Instruments

35 Medford St.
Somerville, MA 02143
(617) 625-4096
Inquiry 991.

Like many Mac applications,
SuperScope makes extensive
use of the computer’s cut,
copy, and paste capabilities.
You can select a portion of
the waveform in the oscillo-
scope window by clicking and
dragging, and then cut or copy
the highlighted area to the
Clipboard. Menu selections
under the Wave menu let you
select a signal by name and
copy it to the Clipboard, ei-
ther as a graphic or as a list of
text data points.

You can also direct mea-
surements to journal files,
which save the captured data
as text in formats for export
to either spreadsheets or word
processors.

SuperScope uses a modu-
lar approach to software
design, so you can control
peripheral devices from
withinit. Extensivedocumen-
tation, software libraries, and
source code are available for
writing your own custom
processing modules. GW
Instruments supplies modules
for pulse analysis, delay
processing, and data transfer
to and from disk. Modules to
control GW’s time-stamping
board, IEEE-488 boards, and
GW’s function generator are

continued



CrossCode C
L

Embedded systems designers have already used CrossCode C in over 577 different applications.

CrossCode C comes with four
powerful tools to help you program your

68000-based ROMable applications

From C source to final object, each tool takes you
one step closer to your finished ROMable design

CrossCode C is designed specifically
to help you write ROMable code for
all members of the Motorola 68000
family. Four powerful tools take you from
C source to object code:

1. COMPILER: To get truly ROMable
code, you have to start with a truly
ROMable compiler. Here are three
CrossCode C features that you won’t find
in any ordinary C compiler:

* Compiler output code is split into five
independent memory sections that you
can assign into ROM or RAM as you
please.

* You can optimize the code for your
application because you control the sizes
of data types. For example, you can
optimize for speed by using two byte
ints, or get maximum versatility by
using four byte ints.

* You can easily write assembly language
routines that call C functions and vice
versa, because the compiler uses simple,
well documented parameter passing
conventions.

2. ASSEMBLER: CrossCode C
comes with a Motorola-style assembler
that has all the features that assembly
language programmers require. In fact,

you could write your whole application

with it:

* The assembier features an advanced
macro language, conditional assembly,
"include” files, and an unlimited size
symbol table.

* Detailed cross references show you
where you’ve defined and referenced
your symbols.

* After a link, you can actually convert
your "relocatable” assembler listings
into "absolute” listings that contain
absolute addresses and fully linked
object code.

3. LINKER: The CrossCode C linker
is designed to handle truly huge loads.
There are no limits on the mumber of
symbols in your load or on the size of your
output file. And you can always count on
full 32 bit target addressability, because
the linker operates comfortably in the
highest ranges of the 68030's address
space.

4. DOWNLOADER: CrossCode C
comes with a downloader that puts you in
touch with all EPROM programmers and
emulators. It can convert your load into
Motorola S-Records, Intel Hex. Tek Hex,
Extended Tek Hex, and Data YO ASCII

Hex. You can also produce a binary image
and convert that image into any format
you might want. In all formats, bytes can
be split into EPROMs for an 8, 16, or 32
bit data bus.
Why Wait

Once you start using CrossCode C, you
may just wonZer how you ever got the job
done ©before! It’s available under
MS-DOS for just $1595, and it runs on all
IBM PCs and compatibles (640K memory
and hard disk are required). Also available
under UNIX, XENIX, and VMS.

CALL TODAY for more information:

1-800-448-7733

(ask for extension 2002)
Outside the United States, please dial

PHONE: 1-708-971-8170
FAX:1-708-971-8513

SOFTWARE DEVELOPMENT SYSTEMS, INC.
DEPARTMENT 22

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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also part of the package.

I tried a beta version of
SuperScope (version 1.0bl)
on a Mac II equipped with a
SuperMac 19-inch monitor,
5 megabytes of RAM, and a
Rodime Cobra210e hard disk
drive. It was running System
6.0.3 software. To handle data
measurements, GW Instru-
ments provided its MacAdios
I1/16 data acquisition board,
MacAdios-fg function gen-
erator, and MacAdios ABO
analog breakout box.

Due to a mailing glitch, 1
didn’t receive a SuperScope
manual. However, [ found
that I could do without it. By
simply pointing and clicking,
I was able to set up a display,
save its configuration, and
make measurements without
the manual. In order to make
a new display, you just click
onanarrowhead on the scope
window. To add a new data
channel, you just have to press
one key. And deciding what
signals will appear on the
display is simply a matter of
dragging names about inside
adialog box. It was also easy
to build a new display and
plot one signal against an-
other to get a Lissajous fig-
ure in the second window.
When I wanted to change the
MacAdios-fg function gen-
erator’s output, I just had to
select from the menu and
dialog box.

If you’re familiar with the
way an oscilloscope oper-
ates, SuperScope should also
be familiar to you, and you
probably won’t need to refer
to SuperScope’s manual, ex-
cept for the finer points of op-
eration. SuperScope goes a
long way toward making the
lab worker’s life easier when
handling the storage and
display details involved with
data acquisition.

The combination of GW
Instruments’ MacAdios data
acquisition boards and its
SuperScope software now
makes the Macintosh a pow-
erful tool for laboratory and
research work. Now, if some-
one would only develop tools
to make the wiring easier....

—Tom Thompson
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PC-File Grows Up

w hat began as a simple

flat-file database ori-
ginally sold as shareware is
now ready to take on other
dBASE compatibles. PC-
File 5.0 is larger and a little
easier to use than previous
versions.

I’'veused PC-File + tobuild
a database of all products and
companies mentioned in
What’s New over the last five
years. It started as a simple
method of fact-checking and
has blossomed into a valu-
able resource of information
contained in about 3000
records. And as any database
gets larger and more com-
plex, its uses grow, and the
need for a sophisticated yet
simple method of managing
the information becomes
crucial.

I now need to import and
export files from other data-
bases over a network, and [
was afraid I'd chosen the
wrong product for the job.
But along came PC-File 5.0.

In order to import my old
PC-File records, I learned,
through a kind of klutzy
processs, that I couldn’t just
import the original records. |
first created an empty data-
base structure with fields that
matched the original, and
then I went back to the origi-
nal and converted the old
records to dBASE format
before importing them. Once
I figured it out, the process
went quickly. But it wasn’t
intuitive, nor was it explained
clearly enough in the manual.

Once the records were
imported, I was able to pro-
duce reports faster and more
easily than with PC-File +.

This may be because the
free-form report interface is
easier to use than in version
5.0. Searches were also amaz-
ingly fast, as long as I
searched on the indexed field.
And wild-card searches are
supported, which made it fast
and simple to produce a
lengthy report. To index, you

Copyright (C) Jin Button 1962-19%0
Copyright (C) Buttoalare 1984-19%0
ALl rights reserved

(ALLIN ~ HELP (at any tine)

PC-File 5.0
$129.95

‘ Requirements:
IBM PC or compatible

| with 1 megabyte available
on the hard disk drive, at

least 512K bytes of RAM,
and DOS 2.0 or higher.

ButtonWare, Inc.
P.O. Box 96058
Bellevue, WA 98009
(206) 454-0479
Inquiry 992.

choose the field or fields you
want indexed (up to nine)
when you define the data-
base. Searching through
almost 3000 records on an
unindexed field was so slow
that I decided I'll never do
that again.

Just a few of the new fea-
tures added to version 5.0
include a maximum of up to
128 fields per database (up
from 70), mouse support,
auto-dialing, and a new Drop
to DOS feature. This last
feature is handy if you have
to free up as much as 500K
bytes of RAM to run another
application. Another addition
is a Global find, which looks
in all fields at once. The user
interface appears much the
same as in earlier versions,
butitis refined somewhat and
easier to use. One vast im-
provement is the ability to
perform an add right after a
find, when in the past you had
todrop back to the main menu
and start all over from the
beginning. Also added is the
ability to output graphics to
PostScript-compatible de-
vices.

PC-File also lets you pro-
duce a variety of charts and
graphs, including vertical bar
charts, line graphs, scatter
charts, and pie charts. Graphs
can be fairly complex, and
they can show moving aver-
ages, or you caninclude grids.

The manual is well written,
and it’s organized with
simple installation instruc-
tions, a tutorial, and fairly
straightforward explanations
of the database’s functions.
However, I would have been
happier if it were clearer on
how to import data from ear-
lier versions of the pro-
gram.

When itcomes to function,
version 5.0 is no longer in the
shareware league. It has
stepped out to take its place
among the leaders of the flat-
file database pack. And its
price is about $200 less than
some of its leading competi-
tors in the market. W

—Anne Fischer Lent



640K DOS

Build multi-megabyte
programs with Phar Lap’s
386|DOS-Extender. "

If the DOS 640K limit is driving you nuts,
get all the memory you want with
386/ DOS-Extender from Phar Lap?

Large-scale benefits. By turning DOS
into a true 32-bit operating system,
386| DOS-Extender shatters the 640K
barrier. It lets you create protected mode
applications that use all the memory in
the machine —up to 4 gigabytes. You work
within a flat, 32-bit address space. No more
suffering with overlays, bank-switched
EMS, or segmentation.

With full 32-bit memory and power, you
can finally build workstation-class applica-
tions for the PC. Your Extended-DOS
programs will run considerably faster, have
room for more features, and be more re-
sponsive than those in 16-bit DOS.

Beyond
OK DOS.

And if that’s not enough, add Phar Lap’s
386/ VMM " virtual memory manager. With
true demand-paging, 386| VMM enables
your application to grow bigger than availa-
ble RAM. Both code and data are automati-
cally swapped to disk as needed.

Total compatibility. Because 386| DOS-
Extender is embedded into your program,
it is invisible to the end-user. Your program
looks exactly like any other DOS applica-
tion. There’s no new operating environment
for your end-users to buy or learn.

Every 80386 PC that can run MS-DOS or
PC-DOS can run 386| DOS-Extender. It is
completely compatible with all DOS-based
software, including TSRs and network
managers.

386| DOS-Extender is backed by a full
complement of 32-bit languages. Choose
your favorite fromamong C, Fortran, Pas-
cal, Ada, Assembler, and others. And with

Phar Lap, you'll be using the finest, most
widely used 386 software development
tools in the world.

Proven success. AutoCAD 386, IBM
Interleaf Publisher, and Paradox 386 are just
afew of the hundreds of Extended-DOS
applications already being shipped with
386/ DOS-Extender. Utilizing this exciting
new technology, industry leaders are keep-
ing their competitive edge by delivering the
speed and power that 386 users have been
waiting for.

Soif DOS is looking smaller than ever,
call Phar Lap today.

And see what it’s like beyond 640K.

Phar Lap 386| DOS-Extender.
We open a world of memory.

Phar Lap Software, Inc.
60 Aberdeen Avenue
£ , Cambridge, MA 02138
M 617-661-1510
R FAX 617-876-2972

Trademark holders: 3861 DOS-Extender™ and 386 1 VMM '* - Phar Lap Software, Inc.; Interleaf Publisher™ - Interleaf, Inc.; Paradox™ - Borland Interational. Registered trademark holders: Phar Lap® - Phar Lap
Software, Inc.; Ada® — U.S. Dept. of Defense; MS-DOS® - Microsoft Corp.; AutoCAD® - Autodesk, Inc.; BM® - 1BM Corporation.  © 1989 Phar Lap Software, Inc.

Circle 221 on Reader Service Card






Weve pulled
the plug on 3865X
technology.

The top of a desk is no longer the only place 386- -
based computing gets done. That’s because we've come up %
with a battery-powered alternative that works anywhere. ‘ |
A7y It's known simply as the T3100SX. % j

First of all, we gave it a powerful 386SX N
processor. So it can handle multitasking operating  Sine the 731005x is

battery operated, you

environments like Windows 386 and OS/2 with ease. car uize powerzit

Next, we devised an ingenious display system o souchone.
| unlike anything you've ever seen on a battery-powered portable.
It combines both VGA and gas plasma technology, bcasts a 100:1
| contrast ratio and can support both an internal display and an

| external monitor simultaneously.

/

7T
r

. . i » =1

Finally, we gave it a 40MB hard a8 e mee@LsEia]

disk, a 144MB 35" floppy disk drive ~ [[IEEIIIT 0010 0T [

The T3100SXs slim case is oaly 315 and 1 megabyte of RAM § —L A A il
inches thick and weighs just 14.9 pounds 5 2 - =~ 1
incliding its two standard batteries.  "'WhH1Ch you can expand ¥ ?9 . E"'_ e l
up to I3MB. Allin an easy-to-carry, 149-pound ——————
package that goes wherever your work is. T tone it i e omo

SO now you can put the latest 386 com- keys, 12 function keys and a numeric keypad.

puting power to work for you, even if there isn't a plug anywhere in sight.
The Toshiba T3100SX. Take it. See how far you can go.

T3100SX: 14.9 pounds, 1I6MHz 386SX with 80387SX math coprocessor sockel; 4OMB hard disk with 25msec access, fwo removable, rechargeable
batteries, thrce dedicated Toshiba memory slots, one dedicated Toshiba moden slot, one Toshiba general purpose slot; 1M RAM expandable fo 13MB,
gus plasma VGA display with 16 gray scales and 100:1 contrast ratio; 1L44MB 3% " diskette dvive. For more information call 1.806-4577777

In Touch with Tomorrow

TOSHIBA

Toshiba America Information Systems Inc., Computer Systems Division
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Compaq’s Reason to Believe

he 80386 is riding high; there’s

no doubt about that. We are

faced with so many choices now

that each new entry in the end-

less parade of systems only serves to con-

fuse us more. With all the sameness out

there, something had to come along to

shatter the mold, to bring us to the start
of a new era.

If you believe Compaq and other ven-

dors who support the Extended Industry

in EISA

|
Tom Yager

Standard Architecture (EISA) bus, the
reign of the ISA (Industry Standard Ar-
chitecture, or 16-bit * AT bus™) is all but
over. From what I've seen of Compaq’s
Systempro, ISA should be deep-sixed by
people who expect their total system per-
formance to match the capabilities of
their CPU.

The Source of the Power
The Compaq Systempro is housed in a

1
J
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large, impressive tower case, driving
home the point that Compaq does not ex-
pect this system, with its $16,000 base
price, to wind up on your desk. The com-
pany is targeting this machine as a net-
work file server and high-end Unix
system.

To understand why the Systempro is
particularly well-suited to these tasks,
you need to dig down to its roots. The
soul of this new machine is its bus, actu-

PHOTOGRAPHY: PAUL AVIS © 1990



ally buses. The first of these, which
Compaq has dubbed Flex/MP (the MP
stands for multiprocessing), makes it
possible to install multiple CPUs in the
Systempro and have them share a fast
path to memory. The peripheral bus is
the much-ballyhooed EISA. This opens
the door to vastly improved performance
for high-speed I/O controllers for de-
vices such as networks and hard disk
drives. As if to illustrate the capabilities
of these buses, Compaq has introduced
its own coprocessor board for the Sys-
tempro that lives on the Flex/MP bus.
The strength of EISA is well demon-
strated by Compaq’s Intelligent Drive
Array (IDA) hard disk drive controller.

The makeup of the CPU portion of the
Systempro (with a single processor) is fa-
miliar: a 33-MHz 80386 processor with
64K bytes of cache memory, and sockets
for Weitek 3167 and Intel 80387 numeric
coprocessors. Beyond this, there’s noth-
ing typical about the Systempro. As men-
tioned above, the Flex/MP’s claim to
fame is its capacity to support multiple
processors. Compaq presently offers a
second 33-MHz 80386, with a promise
to provide the i486 when it becomes
available in quantity.

Shifting to Second Gear
Compagq’s performance claims for multi-
processing—*from 8 to 40 million in-
structions per second”—are staggering,
if not a bit unbelievable. The addition of
the second 80386 is reported to add up to
100 percent to performance, but this op-
timistic figure is based on applications
that can run entirely in the cache. Since
access t0 memory is exclusive, when
both processors want to access memory
at the same time, one of them has to wait.
This presents the most serious impact to
performance. While adding a second
processor won’t double your perfor-
mance, you can expect an increase of 80
percent or 90 percent, depending on your
application.

I can’t stress the previous sentence

EISA brings superb
performance to
the Compaq Systempro
network file server

and Unix powerhouse
"

enough. Anyone who purchases this sys-
tem with an expectation of cutting his or
her Lotus 1-2-3 recalculation time in half
will be disappointed. To work with mul-
tiprocessing, your software must be ca-
pable of multizasking. To wit, DOS won’t
even notice the second processor, and
unless your version of Unix or OS/2 has
been doctored, they won’t see it, either.
Software must be specifically aware of
multiprocessing as Compaq imple-
mented it to gain anything.

The best illustration of the System-
pro’s multiprocessing prowess comes
from The Santa Cruz Operation, which
enhanced its Unix product with software
from Corollary, Inc. These patches to
Unix set things up so that when a task is
scheduled for processor time (which is
done several times a second), it can run
on either of the two processors. Further,
the Unix kernel has been modified; reen-
trant portions are marked as safe to run
on the second processor.

Still, the implementation is not per-
fect. Only the primary processor can
handle I/0, so that any program that does
a lot of it, like a network driver, is
limited to running as it would in a single-
processor system. The other flaw lies in
Compagq’s weak support of a multipro-
cessing OS/2. A version of LAN Man-
ager has been built to run on the second
processor, but only that program, and
the handler for the High Performance
File System, can run there; the rest of
0S/2, along with applications, must run
on the primary processor. Further, since
all I/O is handled by the primary proces-
sor, only the housekeeping portions of
LAN Manager (e.g., busting up incom-
ing network packets) can be handled by
the coprocessor. As a result, the increase
in performance is minimal, since the
load on the second processor would like-
ly never rise high enough to take any real
load off the primary one. OS/2’s threads
and multitasking make it an ideal target
for full multiprocessing support, and
perhaps we’ll see that in the future.

Brains with Your Drive, Sir?
Compaq’s other innovation is, again, an
accessory that illustrates the strength of
the Systempro’s design. The new IDA
controller (standard with the Systempro)
brings uncommon speed and storage ca-
pacity to this machine. Equipped with an
on-board 80186 CPU, this card can ser-
vice up to eight hard disk drives (actu-
ally, four drive pairs). Each drive has a
separate control cable, and each pair
shares a data cable. Drives can be
searched simultaneously with this
scheme, and multiple drives not on the
same data cable can be read or written to
at the same time. Further, the controller
makes all attached drives appear as one
huge drive. In its present maximum con-
figuration, the controller can handle up
to 4.28 gigabytes of storage.

Sector striping, a concept familiar to
minicomputer and mainframe users,
provides the final boost for the IDA. As
noted, the entire cluster of drives appears
as one large drive, but the layout is not
what you might expect: Instead of orga-
nizing the storage sequentially (i.e., the
first 210 megabytes on drive 1, the sec-
ond 210 megabytes on drive 2, and so
on), striping places data on the disks
such that sector 1 ison drive 1, sector 2 is
on drive 2, and so on. Reading data from
a large (but still less than the size of one
drive), contiguous file, from beginning
to end, would involve all the drives.
Since the IDA is capable of reading from
multiple drives simultaneously, data
flies off the disks.

The controller uses bus mastering to
transfer data directly from the disks to
system memory, so I/O can be done
asynchronously. The driver can move on
to handle the next I/O request without
waiting for the previous one to finish.
Compaq has developed drivers for DOS,
08/2, Unix, and Novell’s NetWare 386,
and you can expect others. Another ben-
efit of asynchronous 1/0O is that, as addi-
tional tasks (i.e., users or processes) are

continued
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FIRST IMPRESSIONS

COMPAQ'S REASON TO BELIEVE IN EISA

32-bit EISA slots

Four 3'2-inch
210-megabyte
hard disk drives
(room for four more)

Two 33-MHz 80386
processor boards with
sockets for 33-MHz
Intel 80387 or Weitek 3167

_ll math coprocessors

12-megabyte memory,
shared by both processors

Intelligent Drive Array
hard disk drive controller

Highlights of the Compagq Systempro as evaluated.

added, the performance curve stays rela-
tively flat. The IDA excels at juggling
mountains of requests, so five users
doing heavy disk I/O can expect nearly
the same performance.

Striping creates one problem that is at
least as large as the one it solves: What
happens if a drive dies? That would leave
holes throughout the file system, so a sin-
gle drive failure would be immediately
fatal—nothing would run. To answer
this, Compagq built two levels of fault tol-
erance into its IDA: mirroring and data
guarding. NetWare/SFT users know all
about mirroring, which is the practice of
having twice as many drives as you need;
half of them simply maintain mirror
images of the others. When a drive fails,
the mirrors kick in and no data is lost.
Not everyone is willing to accept the high

| COMPANY INFORMATION |

Compaq Computer Corp.
P.O. Box 692000
Houston, TX 77269
(800) 231-0900

Inquiry 1091.
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cost overhead in maintaining large disk
farms, so Compaq’s alternative, daia
guarding, is attractive.

Requiring half the overhead (25 per-
cent instead of 50 percent) of mirroring,
data guarding involves setting aside one-
quarter ot your disk space for a combined
drive image. Each time a byte 1s written
to a drive, the byte at the same position
on all otherdrives is read. The results are
then XORed together and placed in the
data guard area. When a drive fails, its
data can be recovered by reversing the
process: Read 1 byte from all but the
failed drive, XOR them together, and
you get the missing data. The IDA can be
instructed to restore data to a newly re-
placed drive in the background, reducing
downtime to the time it takes to remove
and replace the damaged drive. The
drive array can be used while it is being
restored.

A Perfect Fit

The Systempro has seven EISA slots and
four Flex/MP slots. Six of the EISA slots
are left open in the standard configura-
tion, and two of the Flex/MP slots are left
open. An Integrated Video Graphics
System provides up to VGA-quality reso-

lutions; aided by an accelerator, this card
is up to 50 percent faster than a typical
VGA. according to Compaq. The Sys-
tempro has 11 hard disk drive slots, and
the floppy disk and tape drives are angled
upward slightly for easier insertion. Sev-
eral third-party vendors are offering 32-
bit network adapters, making it possible
to push Ethernet and Token Ring net-
works to near their potential.

All things considered, the Systempro
seems nearly a perfect fit for the market
Compaq is aiming for: high-speed, high-
traffic network file-serving and demand-
ing multiuser applications. The IDA is
the star of the show, with obvious advan-
tages over even souped-up ISA control-
lers. The real benefits of multiprocessing
will become apparent later, but Compaq
has shown real courage in building the
capability into its first EISA machine.
For all its new technology, and for show-
ing so plainly the strengths of the EISA
bus, the Systempro deserves an award for
innovation. Users of large or perfor-
mance-intensive networks will agree.
The Systempro is a winner. B

Tom Yager is a BYTE technical editor.
You can reach him on BIX as “tyager.”
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As prices fall and color
applications take over,
VGA now belongs on
almost any PC

Stanford Diehl
and Howard Eglowstein

n these heady days of dazzling color

applications and graphical user in-

terfaces, VGA seems irresistible.

At the very least, it deserves soft-
ware’s highest rating: not required, but
strongly recommended. With street
prices falling within the realm of the
strictest budgets, the question is no
longer “Why do you need graphics?” but
“Why not?” Aesthetic considerations
aside, graphics has now become an issue
of productivity.

Only a few short years ago, the first
color graphics standard, CGA, was re-
leased for the IBM PC. CGA could sup-
port a maximum resolution of 640 by 200
pixels in monochrome or 320 by 200
pixels with four colors. We’ve come a
long way since then. Every major display
manufacturer now uses VGA as its stan-
dard color display adapter. Most of these
boards are functionally the same, but the
monitors can vary widely in quality and
price.

The VGA monitor that you choose for
your machine will depend on your appli-
cations, your budget, and your future ex-
pansion plans. It stands to reason that the
more you spend on a monitor, the better
the image you’ll get. A good display for a
graphics application should have bright,
vivid colors, while the ideal word pro-
cessing display should have clear, easy-
to-read characters. Another factor to
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consider is your plans for the future. Are
you planning to use this monitor with the
emerging, higher-resolution display
boards? Monitors with multiple video
synchronization rates can handle well be-
yond VGA’s maximum of 640 by 480
(columns by rows) pixels. Inexpensive
monitors may work well with the VGA
card you buy today but might not handle
the new card that you buy next year.

The BYTE Lab staff evaluated 26
color monitors, all priced between $399
and $750 and sold specifically for VGA-
compatible display cards. (Budget-mind-
ed buyers, take note: VGA-compatible
monochrome displays cost substantially
less than their color cousins, and by sub-
stituting gray levels for color, they let you
run all your favorite VGA software.)

Color Basics

A video monitor uses a beam of electrons
to “paint” the image onto a vast array of
red, green, and blue phosphor dots.
Starting from the upper left, the beam
scans across to the right, turning the dots
on and off as required. When the beam
reaches the edge, it zips back to the left,
goes down one line, and repeats the pro-
cess over and over, until the entire screen
has been zapped. This process takes
place 60 or 70 times per second on a VGA
monitor. It’s the VGA display card’s re-
sponsibility to direct the beam, but the
overall display quality depends largely
on the precision of the display electronics
and the size of the phosphor dots.

At the maximum VGA resolution, the
beam aims for 640 discrete points across
the screen. If a monitor has fewer than
640 groups of RGB dots, a pixel will span
more than one physical group, giving a
grainy appearance. Generally, the closer
together the phosphor dots are, the better
the display. Distance between the RGB
dots is the dot pitch, usually given in
millimeters.

Misconvergence is typically the reason
why some monitors have difficulty dis-
playing white text. To display white, the

electron beam has to hit the red, green,
and blue phosphor dots that correspond
to a pixel. Ideally, the beam will hit all
three dots in a group without hitting any
in adjacent groups. When the beam hits
the three intended RGB dots, the group
looks white. A common problem is that
the beam will also touch on one color of
the RGB dot group next door. The result-
ing image will have a slight shadowed ap-
pearance, as if there’s a colored halo to
one side. The convergence of a monitor
will probably change as the monitor gets
older.

Unless there’s a serious problem with
the display tube, misconvergence can
often be corrected by a qualified techni-
cian. You should not try it yourself—
there are some pretty scary voltages in a
color monitor. Some monitors have a
“text” mode that displays the text with
one or two phosphor colors, minimizing
the effects of misconvergence.

VGA cards generate video at frequen-
cies of up to 34 MHz. The more dots the
card has to address, the higher this fre-
quency will be. A 34-MHz bandwidth is
sufficient for the VGA’s maximum (640-
by 480-pixel) resolution. However, all
VGA-compatible monitors can change
their scan rates as needed. CGA display
modes require about half the bandwidth
of a VGA screen. While all the monitors
we tested can handle the lower scan rates,
none of them are intended to scan any
faster. Should you later decide to buy a
fancier display card, you might have to
buy a new monitor. As an alternative,
consider spending a bit more for one of
the many multiscanning monitors. These
will adapt to faster display cards, possi-
bly saving you hundreds of dollars in the
long run. For most of us, though, any of
the monitors in this test are a good bal-
ance between price and features.

Fingertip Control

Most people, when buying their first

color monitor, will use a TV set as their
continued
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When selecting a VGA monitor, you should consider several features, the most revealing of which is the dot pitch
specification. Most VGA monitors support 640- by 480-pixel graphics resolution and use 720 by 400 pixels for text.
The Princeton PSC-28 goes a step further, delivering 770- by 570-pixel resolution for Super VGA boards. (@ =yes, O=no.)
Model Price Size (inches) Diagonal size Maximum Dot pitch Bandwidth V.scan Weight
(inches) resolution (mm) (MHz) freq.! (Ibs.)
Acer 7013A $510 142 x 146 x 13.6 14 640 x 480 0.31 30 50-70Hz 28.6
Amstrad PC14 CD $399 146 x 13 x 148 14 640 x 480 042 28 60-70Hz 26.9
Amstrad PC14 HRCD $639 146 x 13 x 14.8 14 640 x 480 0.29 28 60-70Hz  26.9
AST ASTCVGA $695 141 x 122 x 14.2 14 640 x 480 0.31 30 60-70Hz 3
CTX CVG-5432 $579 148 x 14.4 x 1422 14 640 x 480 029 30 60-70Hz 26.4
Epson A804031 $599 144 x 155 x 12.8 14 640 x 480 0.31 285 60-70Hz 265
IBM 8512 $623 146 x 155 x 14 14 640 x 480 041 315 60-70Hz 35
IBM 8513 $750 123 x 145 x 12.6 12 640 x 480 0.28 315 60-70Hz 23
Imtec 1430V $399 14 x 13.8 x 15.2 14 640 x 480 0.31 30 60-70Hz  25.3
Laser 6448 $499 14 x 13.2 x 16.3 14 640 x 480 0.31 30 50-70Hz 33
Magnavox CM9032 $499 128 X 14 x 16 14 640 x 480 042 18 60-70Hz  25.7
Magnavox Pro 9CM082 $649 128 x 14 x 16 14 640 x 480 0.31 18 60-70Hz 25.7
Mitsuba 710V $495 13.7x 141 x 146 14 640 x 480 0.31 20 60-70Hz 37
Mitsubishi XC1429CH $658 123 x 139 x 154 14 640 x 480 0.28 30 60-70Hz 26
Packard Bell PB8531VG $699 1275 x 14 x 15.75 14 640 x 480 0.31 28 50-70Hz 253
Packard Bell PB8552VG $469 12.75 x 14 x 15.75 14 640 x 480 0.52 28 60-70Hz 25.3
Princeton PSC-28 $695 2.6 x12.3 x14.3 13 770 x 570 0.28 30 50-70HZ 27
Quimax DM-3114 $699 13 x 12.7 x 13,4 14 640 x 480 0.31 30 50-70Hz 30
Relisys RE9513 $699 143 x 142 x 148 14 640 x 480 0.31 35 50-70Hz 31
Samsung CJ4681 $699 145 x 14.1 x 151 14 640 x 480 0.31 30 60-70Hz  26.46
Tandy VGM 200 $499 122 x 145 x 14 14 640 x 480 0.42 28 60-70Hz  29.2
Tandy VGM 300 $629 122 x 145 x 15 14 640 x 480 0.31 28 60-70Hz 292
Tatung CM-1296 $625 127 x 112 x 12.4 12 640 x 480 0.28 30 50-70Hz 231
Tatung CM-1496 $685 143 x 124 x 158 14 640 x 480 0.31 30 50-70Hz 275
Wyse WY650 $669 126 x 12.6 x 14.5 12 640 x 480 0.28 25 50-70Hz  23.3
Zenith ZCM-1390 $699 1298 x 14.2 x 1497 13 640 x 480 0.31 25 60-70Hz 29

'Hornzontal scan frequency on all monitors 1s the VGA standard ot 31 5kHz
2This monitor has separate sync controls for each of the VGA display modes

reference. On a VGA display monitor,
expect to find both brightness and con-
trast controls. These have the same func-
tion as the equivalents on your TV. Miss-
ing will be the hue (tint) and saturation
(color) controls—since the video is sent
to the monitor as separate RGB signals,
these controls, which alter the way in
which a TV interprets color, are not
necessary.

Most of the 26 reviewed monitors have
what's known as “VSYNC” controls that
allow you to tweak the vertical sync to
match your VGA card. One feature that
we were surprised to find on some mod-
els was multiple VSYNC controls. Be-
cause a VGA display has to synchronize
differently at CGA, EGA, and VGA
video rates, it makes sense that each of
the three vertical sync rates can be
adjusted separately. It's not a really use-
ful feature, but it could come in handy in
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adjusting your monitor for some VGA
cards. The Imtec 1430V, Packard Bell
PB8531VG and PB8552VG, Samsung
CJ4681, and Tandy VGM 200 and VGM
300 all include multiple VSYNC con-
trols.

Horizontal and vertical size controls
let you adjust the width and height of
your display. These adjustments give you
greater control over the displayed image.
Of the two, the vertical size controi is the
more useful. The Acer 7013A, CTX
CVG-5432, Epson A804031, Mitsubishi
XC1429CH, and Relisys RE9513 offer
only vertical size control. Keep in mind,
though, that width and height must also
remain in a proper relationship, or aspect
ratio. Otherwise, your image will appear
distorted, and a circle may appear to be
an oval. You may have trouble maintain-
ing aspect ratio if you adjust the height of
your image without also adjusting its

width. The Magnavox and Zenith moni-
tors deliver both vertical and horizontal
sizing controls.

The positioning controls, on the other
hand, move the entire display image
around on the screen. In this way, you
can center the image properly. The AST
ASTCVGA, CTX CVG-5432, Magnavox
CM9032 and Pro 9CM082, Mitsuba
710V, and Zenith ZCM-1390 provide
both horizontal and vertical positioning
controls. The full complement of adjust-
ment knobs for the Magnavox monitors
are tucked away under a folding cover at
the front of the unit. Zenith placed all the
knobs (except those for brightness and
contrast) at the rear of the unit, and you
need a screwdriver to get at them. If you
demand precise alignment of the display
image and easy access to the control
knobs, only the Magnavox models can
deliver.
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It’s good to see that vendors have fi-
nally discovered what a pain it is to reach
around to the back of a monitor to get to
its controls. The important controls on
all these models are conveniently placed
on the side or on the front of the monitor.
Along similar ergonomic lines, two of
the units (the Mitsuba 710V and Quimax
DM-3114) use slider controls instead of
round knobs. The slider controls are
much harder to set precisely. If you in-
tend to set your brightness and contrast
controls once and leave them alone, it
shouldn’t be a big deal, but if you require
the kind of precise control that we did,
slave-driven by the slightest deflection of
a light meter, slider controls can get
downright infuriating.

The VGA Connection
All the test monitors had standard VGA
cabling with 15-pin analog connectors.

Cable length varies, but most units had
cables about 3 feet long. This should be
fine for desktop installations, but people
with tower CPUs might need a cable ex-
tension. We ran into that problem during
the test and wound up making our own
extension out of a 6-foot length of shield-
ed cable.

On the aesthetic side, consider the
monitor mount and antiglare coating. A
good, adjustable base might be just the
ticket to raise the monitor up and help
you avoid neck strain. The best of the ad-
justable bases let you rotate the display
from side to side and tilt it up and down.
Others provide only a tilt function. Most
of the monitors we tested came with a
tilt/swivel base (see the table). For the
other monitors, you can buy stands from
most computer retailers.

If you think glare might be a problem,
look for a nonglare coating on the surface

of the display tube. The manufacturer
etches a textured surface onto the glass or
coats the glass with a special material.
Monitors that have it are easier to read in
bad lighting but might have a slightly
fuzzy appearance. Most of the monitors
in this review come with a nonglare
coating. Should you opt for a monitor
without some nonglare treatment, you
can buy nonglare filters to retrofit most
monitors.

Two last issues to consider: availabil-
ity and warranty. Where can you buy the
monitor? There’s always mail-order
companies, which often have the best
prices, but then you run the usual risks of
mail-order purchases. Certain monitors
are available only from dealers. If you
decide to buy a Tandy or IBM monitor,
you’ll have to walk into a dealer. And
while you may pay a higher price, it’s far
easier to get service on the equipment
that you buy from dealers.

A Fine Line Bétween Good and Bad
We submitted each of the monitors to the
unerring eye of the Microvision Super-
spot testing system, a computer-con-
trolled device that measures the light in-
tensity coming from a small area of the
monitor surface. The Superspot software
displays red, green, and blue lines in turn
and measures the width, intensity, and
alignment of each.

The Superspot uses a sensor made up of
2048 CCD (charge-coupled-device) ele-
ments set in a single line. The software
samples each of the elements and inte-
grates the average light reading from each
element over a short period of time. The
small size of the elements (0.0005 inch)
makes it possible to get a very accurate
measure of a screen dot’s shape and size.
Width calculations are based on light in-
tensity in a given area. Variance measure-
ments (jitter, swim, and drift) are based
on a dot’s motion over longer periods.

For the best results, we adjusted each
of the monitors to the same overall
brightness. The setting that we were
most concerned with was the ““black
level,”” which is the light intensity of the
unlit black areas of the screen. On most
monitors, this level will range from com-
pletely black to a fairly light shade of
gray. We set our standard monitor, an
IBM 8513, so that the black level was just
barely visible in a darkened room. On
subsequent monitors, a light meter en-
sured that each monitor displayed the
same black level.

We got back a dizzying amount of
information. The line width is calculat-
ed by measuring the intensity on both

continued
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(a) LINE WIDTH INDEX (b)

MISCONVERGENCE INDEX

Acer 7013A

Amstrad PC14 CD
Amstrad PC14 HRCD
AST ASTCVGA

CTX CVG-5432

Epson A804031

IBM 8512

IBM 8513

Imtec 1430V

Laser 6448

Magnavox CM9032
Magnavox Pro 9CM082
Mitsuba 710V
Mitsubishi XC1429CH
Packard Bell PB8531VG
Packard Bell PB8552VG
Princeton PSC-28
Quimax DM-3114
Relisys RES513
Samsung CJ4681
Tandy VGM 200

Tandy VGM 300
Tatung CM-1296
Tatung CM-1496

Wyse WY650

Zenith ZCM-1390

Figure 1: (a) Line width measurements reveal a monitor’s basic resolution. The Mitsubishi XC1429CH excelled. All monitors
are indexed to the BYTE Lab Model 80 monitor, an IBM 8513. (b) A monitor with perfect convergence would register no
displacement between a red line, a blue line, and a green line. Poor convergence places color fringes around white areas of the

screen. The Quimax DM-3114 and the AST ASTCVGA posted outstanding convergence.

The index is based on the IBM 8513.

sides of a single pixel-width line. Any
region whose brightness is more than
50 percent of the maximum is consid-
ered to be part of the line. The actual
line width should be exactly 1/640 of
the viewable display width. Theoreti-
cally, this measurement reveals the
performance of a monitor at its most
basic level. A broad line width would
indicate poor resolution, showing up as
the grainy appearance mentioned earli-
er. In general, the smaller the line
width, the better. However, we indexed
our results against the BYTE Lab’s
IBM 8513 monitor to provide a consis-
tent frame of reference. So, when you
study figures 1, 2, and 3, remember
that, in all cases, a longer bar indicates
superior performance.
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Our convergence tests measure the
accuracy with which the monitor lines
up the individual red, green, and blue
phosphors that make up one dot, or
pixel. The Superspot displays separate
red, green, and blue lines and expects
them to be as close as possible. A big
misconvergence measurement suggests
that certain images could be subject to
a fair amount of ghosting or colored
halos.

An image that appears steady on the
screen is really being updated 60 or 70
times per second. The variance mea-
surement indicates how accurately the
monitor can display an image in the
same place with each successive up-
date. Small, rapid movements of the
image are termed jirter. Larger, slower

image motion is called swimming and
often appears as a wavy motion, sweep-
ing down the length of the display. The
last motion-related measurement is drift,
which is an indication of how stable the
picture is over time. A poor variance in-
dex suggests that the image is like