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THE DELL SYSTEM" 310
20 MH: 386

The best combination of performance

nd value avarlable moans class
STANDARD FEATURES:

* Intel 8386 microprocessor running

w20 MH:

»Chowe ot 1MB, 2 MB, or 4 MB
ot RAM* expandable 1o 16 MB (usin

vdedicared high-speed 32-bit memony
slot)

» Advimeed Intel 82385 Cache Mewory
Controller with 32 KB ot high speed
statie RAM cache

* Page mode mierleaved memory
architecture.

* VOA systems include o high pertorm-
ance 16-bi video adapter.

» Socket ror 20 ME: Intel 80387
ot 20 MHz WEITEK 3167 math
COPTOCCSMOT,

©5.25" L2 MBor 3.5" 144 MB disherte
drve

» Dual diskette and hard drive controller.

« Enhanced 101-key kevbhoard

o | parallel and 2 serial ports

« 2Q00-watt power supply.

8 industry standard expansion slots
(6 available)

*ease fur as liavas $135mumth.

Extended Service Plun pricing starts ar $251.

HOMB TTL Monochrome System $3,699
4O MBVGA Color Plus Systern §4.199
100 MB VGA Color Plus Svstem $:34.699
100 MB Super VGA Color System $4,799

(S0 600)

Prices retlect | MBot RAM. 150 and
322 MB contiguiations also available.

*Performance Enhancements (Systems 325,

310, 316 und 220): within the first megabyte

of memany, 384 KB of memaory is reserved for

1se by the system w enhance performane e.

4 MB comfiqunations cvailuble on all svstems.
Call forr prricing.

THE DELL SYSTEM"
16 MH: 3865X!

316

ExpandaHe, attordable access to 386
architecture.
STANDARD FEATURES:

» Intel 80386SX microprocessor ninning
at 16 MH:.

» Choice of 1NMB, 2 MB, or 4 MB
of RAM* expandable to 16 MB (8 MB
on the svstem board).

« [uge mode mrerleaved memory
arclirecrure.

* VOA systems include a high pertorm-
ance 16-bit video adapter.

» LIM 4.0 support ot memory over 1 MB.

= Sucket ter 16 MH: Intel 80387SX
math coprocessor.

+5.25" 1.2 MBor 3.5" 1.44 MB diskette
Jrl\ T

« Integrated high performance hard disk
drive intertace and diskette controller
on system board. (ESDI hased systems
mclude a hard disk controller.)

* Enhancad 101-key keyboard.

* | paralleland 2 serial ports.

* 200-watt power supply.

8 indusiry standard expansion slots
( 7 available).

**Lease foras loweas $98month.
Exteruded Service Plan pricing starts ut $2 34,

$OMB TTL Monochrome System  $2,699
40 MB VGA Color Plus Svstem $3,199
100 MB VGA Color Plus System 33,799
100 MB Super VGA Color System $3,899

(BOOX600)
Prices retlecr 1 MB ot RAM. 150 and

322 MR configurations also available

All prices and speciticatnions are subjecet to change without norice. Dell cannot be responsible tor errors in eypography < r photographs,
haved on a 36-month open-end lease. tLeasing arranged by [ easing Group, Inc. [n Canada, contigurations and prices will vary. Microsote, MS,
MS-DOS and XENIX are regseered reademarks owned by Mecasott Corp. [ntel s a registered trademark; 386 and 386SX ure trademarks ot

Inte’ Corporation, UNIX s a registered trademark of AT&T. Dell UNIX System V is hased on INTERACTIVE Systetms Corporarion’s 386/1x.™
Simities trademarks of entities other than Dell Compurer Corporanon.
wilbincur addional travel charge. €1989 DELL COMPLTER CORPORAT] IO'\J ALLRIGHTS RESERVED.

THE DELL SYSTEM"325 25 MHz 386.

When you need a truly high-performance 386 computer, this is it.

THE DELL SYSTEM" 220
20 MH: 286,

[t faster than many 386 computers.
But selling tor much less. The toorpring
is small, 1oo

STANDARDFEATURES

+ 80286 microprocessor running at
20 MH:

+Choice ot TMB, 2 MB, or 4 MB
of RAM* eapandable to 16 MB (8 MB
on system board)

« Page mode interleaved memory
architecrure.

» LIM 4.0 support for memory over | MB.

« Inteprated diskette and VGA video
controller on system board.

* Sacket tor Intel 80287 math coprocessor.

*One 3.57 1 44 MB diskette drive.

« Integrated high perforniance hard disk
mtertace on system board

* Enhanced 101-key kevboard.

* | parallel and 2 serial ports (integrated
on system board).

» 3 tull-sized 16-but AT expansion slots
watlable

**Lease for asline ax $1094momth.
Exteruled Service Plan pricing starts wt $26-4.

40 MB VGA Monochrome System $2,999
40 MB VGA Color Plus System $3,29
100 MB VOA Monochrome System $3,599
100 MB VGA Color Plus Svstem— $3,899

Prices retlect 1 MB ot RAM. External
5.25" 1.2 MB diskette drive available.

THE NEW DELL SYSTEM " 210
12.5 MH: 286.

The price says this s an entrv-level system.
The performance savs it's a lot more

STANDARD FEATURES:

» Intel 80286 microprocessor running
at 12,5 MH:.

* 312 KB, 640KB, 17 1 MB, or 2 MB
ot RAM expandable to 16 MB (using
6 MB on system board)

» Socket for Intel 80287 math
“,\Il"r\ WML

»3.25" 1.2 MBor 3.5 144 MB diskette
drive

* [nregrated diskette and high pertorm-
ance 16-hit VGA video controller on
ystem board

* LIM 4.0 support for memory over | MB,

* Pagre mode interteaved memory
architecture.

» Integrated high performance hard disk
mntertace on system board.

* Enhanced 10!-key keyboard

« | parallel and 2 senial ports.

» 3 full-sized 16-bit AT expansion slots
available

**Lease for as lowe as $64mumth.
Extended Service Plan preicing starts ut $190.

2C MB VGA Monochrome System $1,699

20 MB VGA Color Plus System S1L9%
40 MB VGA Monochrome System 1,899
4C MB VGA Color Plus System $2.199

Prices reflect 512 KB of RAM.

640 KB versions of the above systems
are avatlable tor an addimonal $80.

100 MB configurations also available

Service provided by Xeroa €

Tivments

urporation. Sezvice 1 remuote locatons

STANDARD FEATURES:

* Intel 80386 microprocessor inning at 25 MH:.

* Choice of | MB, 2 MB or 4 MB of RAM*
expandable to 16 MB (using a dedicated high-
speed 32-bit memory slot).

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

¢ Page mode interleaved memory architecture.

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

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

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

* Dual diskette and hard drive controller.

* Enhanced 101-key keyhoard.

¢ | parallel and 2 serial ports.

* 200-watt power supply.

* 8 industry standard expansion slots (6 available).

#*Lease for as low as $199/month.
/5 Extended Service Plan pricing starts at $370.

40 MB VGA Monachrome System $5,499
100 MB VGA Color Plus System $6,299
100 MB Super VGA Color System (800x 600) $6,399
150 MB Super VOA Color System (800x600) $6,899
Prices reflect | MB of RAM. 322 MB configura-

tions also available.

All systems are photographed with optionat extas

LV ADZODP:F;; 11EJ§_:]
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l top-of-the-line

Dell System 325 is
a flagship worth
putting out in front

of the fleet.”
Febriwary 14, 1939




_ — — S S S — —

Technically speaking, the Dell THE FlRST PERSONAL to its logical extreme.
System’ 325 is the most advanced COMPUTER THAT’'S For example, it runs cither
386 computer we've ever built. " REALLY PERSONAL. MS-DOS! MS2OS/2, orourown |

And, according to PC Magazine, Ot the more than 150,000 Dell UNIN System V) Which is

e —

its one of the most advanced 350 personal computers we've sold compatible with AT&T s System |
computers they've ever tested. | todate, cach one has been |V lntertace Detinition. And the |

In benchmark atter individually contigured to tit world of XENINapplications. ‘
benchmark, the 25 MH:z Dell the needs of its owner. | It speed is of the essence, we |

| System 325 ran ¢ircles around | The System 325 takes that idea | can include an optional Inrel |

THE DELL 386 SYSTEM 325
HAS A 25 MHz CLOCK RATE,
CACHE MEMORY CONTROLLER,
IDE OR ESDI HARD DISK DRIVE,
PAGE MODE INTERLEAVED MEMORY,
AND 100% COMPATIBILITY WITH
MS-DOS,0S/2 AND UNIX SYSTEM V.

80327 or WEITEK 3167

math coprocessor. And |

d t.icld of 386—}’21\&11

‘ system . A field thae
included the
Compay 386/25.

| A show of prowess

since nothing about this
svstem is lightweishe, the |
standard mass STOTage 1y |
A 100 MB hard disk drive.

Orwe can configure it |
with a 40, 150 0r 322 MRB

that carned the System
325 PC Magazing's
Editors Choice award.
It wasa eoal we set tor hard drive.
[ ourselves trom the very As you might expect,
beginning. Andan the output is just as
[ ohjective anyone with a mtense. You can choose |
penchant tor power and between VOA mono-
pertormance can 1 chrome with

dappreciate.




paper-white screen, VGA Color
Plus, or Super VGA for high
resolution colors displayed on a
larger screen.

Even though the 325 gives
you all this performance, it still
leaves you six open slots for
whatever else you might want
to add.

And once you've told
us what you want, we'll
make sure what you want
works — by burning-in the
entire system unit.

COMPUTER
RETAILERS ARE
NO KNOWS.

There are some good
reasons computer retailers
won't know much abour
the System 325.

First, with all the new and
increasingly sophisticated
systems they have to keep up
with on a daily basis, you
can hardly expect them to
know everything.

Second, because Dell sells
direct.

Which means you now have
the unique opportunity to talk
directly with the people who
make them. And ask things like,
“What is page mode interleaved
memory?” or, “How much SIMM
RAM should T add?”

In other words, the kinds of
details that are important to
people who make computers and
people who use them.

So dealing dircct not only
can save you up to the35%
mark-up, but 100% of the
frustration.

WE COME WHEN
WE'RE CALLED.
One of the things that very
clearly sets Dell systems apart
trom other computers is not

just how they're sold but how
they're supported.

Overkill was one description
used in a recent PC Week arricle.

Perhaps. 1

But then, we think you'll
agree, when something goes
wrong, you want as much help
as possible, right?

MAYBE YOU ]
SHOULDN'TBUY |
ONE AFTER ALL.

No matter how many reasons

we give you to buy a Dell system, |
sometimes it makes more sense |
to lease one instead.

Whether you need a single
computer, or an entire office

BEST OF ALL,
YOUWON'T HAVETO
EXPLAINTO A

COMPUTER RETAILER
WHAT ALL
THAT MEANS.

Which is why every Dell
system comes with a toll-free
technical support line and self-
diagmostic software. We're able to
solve 90% of all problems right ‘
over the phone. The other 10%
receive next-day, deskside service.
Thanks to our new alliance with
Xerox Corporation. l

And you get all this help for
a full year— whenever you need
it—at no extra charge?

As you've probably guessed,
one of the things that drives us
most is customer satisfaction.

So wed like to give you the
ultimate guarantee:

Try a System 325 in your office
tor a month. Run your toughest
applications. Put it through its
paces, at your pace. If you're not
completely satisfied, send it back
anytime within 30 days. And we'll
refund your money.

No questions asked.

full, there is a leasing plan for
your business that is just like
100% financing.

And just as we can custom
configure your computers, we can
see to it you get a custom designed
lease plan to fit your exact business
needs.” A fact that has not gone
unnoticed. Especially by the
Fortune 500. Over half of whom
now own or lease Dell systems.

And just as we welcome
their business, we welcome your
business, too.

Just call us, toll-free. And don't
be afraid to ask us the tough
questions.

That's the part we like best.

DELL

COMPUTER
CORPORATION

TOORDER, CALI

800-426-5150

IN CANADA, CALL 800-387-5752
IN GERMANY, CALL 06103/701100
IN THE ULK..CALL 0RQ0 414535

Circle 91 on Reader Service Card




POWEls?. The-most advanced
What else would you expect

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

INFO WORLD, July 1989,

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

PC WEEK, July 1989,

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

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

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

ALRM130 ALR M150, M350 IBM M70-A21
Desktop M650 Floor-Standing  Power Platform™
CPU 25 MHz i486 25 MHz i486 25 MHz i486
Bus MCA MCA MCA
External 128 KB cache 128 KB cache None
Coche Read and Write-Back  Reard and Write-Back
Video 640x480 640%480 640x480
Opt.on 1024x768 1024x768 None
board
1/0Slots | 6 expansion siots & exoarsion slots 3 expansion slots
Storage  [4-3 1/2° 1-full height 3-3 1/2" drives.
Expansion 2-1/2"-height
2.3 1/2" drives
Disk 130 MB-260 MB 150 MB-650 MB 110 MB
Capacity
Starting ot

Price $9.990 511.490 $12.990
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California Anza-Borrego
Desert State Park
(Cannonball-shaped sandstone,
These concretions are

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

1486 system in the world.

from the leader in 386 technology

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

R S
e
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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.

T

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:
0635-521 844 FAX: 0 635-521 844
For our Singapore:
(65) 258-1286 FAX: (65) 258-1285

ALR and Advanced Logic Reseasch, Inc. are registered trademarks. PowerCache 4 is a registered trademark of Advanced Log:c Research. Inc. IBM and PC, PS/2, Micro Channe! are regisicred
of N

Business o Intel, 386 and i486 are of Intel Corp

Circle 16 on Reader Service Card (DEALERS: 17)
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PRODUCTS IN PERSPECTIVE

49 What’s New
81 Short Takes

Studio/1, Electronic Arts’
decolorized version of Studio/8
DeScribe Word Publisher,
an 0S/2 word processor from
Lennane Advanced Products
SuperGluell, Solutions
International’s Macintosh
utility

Ami Professional, Samna
combines word processing
and desktop publishing
POSTcard, an add-in card
from Award Software that
monitors your PC

FIRST IMPRESSIONS
90 Not Quite As Simple As 1-2-3
by Andrew Reinhardt
Release 3.0 of Lotus 1-2-3 has
many new features and functions,
but these improvements come
with a price in performance.

EBVIL
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REVIEWS
148 Product Focus:
The Multiuser Solution
by Howard Eglowstein
and Stanford Diehl
Multiuser operating systems have
mainframe-style connectivity.
165 ALR Revs Up MCA
by Bill Catchings
and Mark L. Van Name
The MicroFlex 7000 is the
fastest MCA clone
that we’ve tested to date.

- E—
COVER STORY
The 486s Are Here!
by Paul Lavin

and Michael E. Nadeau
page 95

173 Long Live the Low End

by Roger C. Alford

AST’s 8-MHz Bravo/286 has
both a small footprint

and a small price.

177 Datato Go

by Don Crabb

Sysgen's removable hard
disk platter works on both

Britain’s Apricot the Mac and the PC.

is the first to
announce a complete
80486-based system.

183

Mastering the PCX Format
by Bert Tyler

PCX Toolkit from Genus
lets you add PCX features

to your graphics program.

Computing at Chaos Manor:
‘ The World on CD-ROMs
' by Jerry Pournelle
Jerry also looks at WORM
drives and uninterruptible
‘ power supplies.
117 The Unix /bin:
Unix on Personal
Computers: Why and How
. by David Fiedler
There are some good
reasons to install Unix
on a personal computer.

123 Down to Business:
. On the Road Again
by Wayne Rash Jr.
Who says portables have
’ limited capabilities?

EXPERT ADVICE

127 Macinations:
Disaster Recovery

by Don Crabb

Don’s hard disk drive goes
down, and getting back

to work takes some doing.
131 OS/2 Notebook:

Talking to OS/2 Developers
by Mark J. Minasi

Views on OS/2 from Dave
Nanian, Doug Hamilton,

and Martin Heller.

143 NetWorks:

The Mailman Cometh

by Mark L. Van Name

and Bill Catchings

Like traditional mail, E-mail
involves the delivery, storage,

and security of messages.
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189

197

202

A HyperCard for the PC

by Bob Stepno
Brightbill-Roberts’s HyperPAD
brings Mac-like programming
to DOS.

Arriba: The Painless PIM
by Lamont Wood

Good Software’s personal
information manager is easy
to use.

Reviewer’s Notebook

A compilation of brief reviews
and updates to previously
published evaluations.
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244 Introduction:
Database Trends
247 A Brave New World?
by Fabian Pascal

259

267

277

291

Fundamental changes are
now occurring in database
management. Where are
we headed?

Serving Up Data

by Mark L. Van Name

and Bill Catchings

Database servers provide
centralized data management
while preserving the individual
user’s independence.

Sharing the Wealth
by Ralph Davis

Give your applications
a global reach with

a distributed DBMS.

A Family of Models

by Joseph Dawson

Are the days of the relational
database numbered?

The Data File
A guide to personal computer
database systems.

212
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by Jonathan Schmidt

221
The Glue for Internetworking
by William Stallings

227
LAN-Aware DOS Programs
by Barry Nance

235
Building Heterogeneeus Networks
by L. Bretr Glass

A Bus Tour/296
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296 A Bus Tour

by George White

EISA, ISA, MCA,

NuBus. . . here’s what you need
to know about what bus your
next machine wilf use and why.

305 Graphics Formats

by Gerald L. Graef

A universal image format
is much needed, but will
it ever come about?

315 The Unix Shell

by Greg Comeau

More than just a collection
of commands, the Unix shell
is often used to

build applications.
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begins after page 80
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by L. Brett Glass

Major innovations in small
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the laptop’s utility.
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color palettes.
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es give you

uages dont. Leverage.

In an industry that evolves practically over-
night, it’'s tough to stay ahead of the crowd.

You need tools that not only give you an
edge day-to-day, but open up endless possibilities.

Tools that can only come from Microsoft.
o Combine Microsoft® C and Macro Assem-
Y bler and you've got enough power to create pro-
grams for MS-DOS; Windows and 0S/2 systems.

What's more, you can do it all in record time
because our renowned CodeView” Debugger,
Linker, Microsoft Editor, and MAKE utility work
ingeniously and seamlessly p——

8 togeﬂ-ler. Micnsoft CS1

A In other words, you've
« got the leverage of the most
inventive and comprehensive

tools around.

When you develop un-
der OS/2 systems, you've got " :
options no one else can touch. ”
Like multi-tasking. Andblast- { '
ing through the 640K barrier. """

In addition, Microsoft |t
C and Macro Assembler can
accommodate more third
B?:rty add-ons than any other

professional languages.

Maybe that’s why the
most popular applications on the market today
were developed tErough the unique power of our
C and Assembler: Lotus® 1-2-3° WordPerfect® 5.0.
Microsoft Excel. And Aldus® PageMaker.®

So drop by your nearest Microsoft dealer
soon. And start turning out the most airtight, fine-
tuned code ever to touch a disk.

After all, you've got the leverage.

Making it all make sense;

Customers in the U.S, call (800) 426-9400. In Canada, call (416) 673 7638, Outside North America, call (206)
882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, MS-DOS and the Microsoft
k)goammgiMedﬂHdenwismdMangilaﬂmhemisaﬂadmwdekﬂuﬂ&xunm



BVTE

SETTING THE STANDARDS

15

YEARS

BYTE enters

its fifteenth year
of publication—
and you're

the reason why

he following note was printed at
the bottom of the first table of
contents in the first issue of
BYTE, back in September
1975: “From inception to press in seven
weeks—surely a magazine creation
record. Guinness please take notice.”

Of course, what really mattered
wasn’t BYTE’s speedy birth, but the
rocket-like start of the microcomputer
industry itself and the rapid emergence of
a group of technically advanced, sophis-
ticated microcomputer users. These peo-
ple got the personal computer industry
started, and the same sort of people drive
the industry today. But you know that:
You're part of that group.

You, along with millions of other ad-
vanced microcomputer users, have also
shaped and driven BYTE for the last 15
years and have made it possible for
BYTE to reach this computer publishing
milestone. It’s a happy anniversary for
us, and we want to make it rewarding for
you, too.

You’ll see the fifteenth anniversary
logo (above) on at least one specially
commissioned article in each of the next
12 issues. These articles will offer valu-
able commentary on how the microcom-
puter industry has gotten where it is,
what the major issues are today, and
what’s in store for the future. One exam-
ple: Because this year is also the twenty-
fifth anniversary of BASIC and the fif-
teenth anniversary of the original
Microsoft BASIC written by Bill Gates,
we’ve commissioned Bill to write an ar-
ticle on the state of BASIC today.

8 BYTE * SEPTEMBER 1989

EDITORIAL B Fred Langa

A BILLION BITS

OF BYTE

Readers Then and Now

Anniversaries are also a time to take
stock. Over the years, the magazine has
changed in some dramatic ways, evolv-
ing along with reader interests and with
the changes in the industry. For exam-
ple, “Photographic Notes on Wire Wrap-
ping” was popular when it ran in 1976,
but it would be pretty silly today.

Other things haven’t changed at all.
For example, like the original BYTE
readers, today’s readers are among the
most knowledgeable, demanding, and
eclectically minded microcomputer
users there are. Like the readers 15 years
ago, they still insist on making their own
decisions. They demand objective, au-
thoritative, and unbiased information on
the entire spectrum of today’s products
and technologies—not just on one brand,
or one architecture, or one operating sys-
tem. That’s why BYTE has been a plat-
form-independent magazine since its
inception.

BYTE readers won’t accept superfi-
cial reporting. That’s why we devote 25
to 50 pages a month to the In Depth sec-
tion in order to provide you with enor-
mous detail on an important topic. That’s
also why we rewrote our benchmarks
from the ground up to make them the
most complete and comprehensive avail-
able.

BYTE readers demand definitive
product information. BYTE invented the
microcomputer review and the head-to-
head comparative review (one of each ap-
peared in the very first issue of BYTE).
Our benchmarks can be traced back to
BYTE’s third issue. And a de facto
microcomputer lab—the industry’s
first—followed soon thereafter. Today,
with upgrades to the LAN Lab and an ex-
pansion of the review staff, our product
coverage is second to none.

Our readers insist on timely coverage
of important new product announce-
ments. That’s why BYTE was first with
coverage of the IBM PC and the Mac—
long before there were any PC or Mac

magazines. And that’s why, just in this
last year, we’ve been the first magazine
to bring you news of the NeXT cube, the
Mac SE/30, the first 33-MHz 80386s,
Sun’s PC-priced workstations, and this
month’s cover machine—the world’s
first 80486-based microcomputer.

Our readers are hungry for informa-
tion on new technologies. That’s why we
track important developments from
womb to tomb, through their complete
life cycle. Breaking technology news ap-
pears in BYTEweek, on BIX, and in the
Microbytes section of each issue. The
What’s New, Short Takes, and First Im-
pression sections follow technologies as
they emerge from R&D departments and
come to market. Meaty R&D informa-
tion also appears in feature articles and
in the In Depth section.

BYTE readers want to *‘push the enve-
lope™ and extend the usefulness of their
computers into new, innovative, and
practical areas. BYTE brought you that
kind of coverage as far back as 1979,
when we published “A Small Business
Accounting System,” the first solution-
oriented microcomputing article.

BYTE readers demand information on
the entire world of microcomputing, not
just what happens in one place. That’s
why BYTE covers important microcom-
puter developments in the Far East, Eu-
rope, and North America.

Fifteen Years and Counting
With this issue, BY TE enters its fifteenth
year of publication—the only general-
circulation computer magazine ever to
reach this milestone. The text alone of all
those BYTEs adds up to some 150 mega-
bytes—well over a billion bits. We’re
deeply honored that you’ve chosen to
read BYTE, and we pledge to continue to
do our best to meet your high stan-

dards—for the next billion bits, as well.

Guinness, please take notice.
—Fred Langa
Editor in Chief
(BIX name “flanga”)
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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.
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100% autorouting.

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

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

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

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

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

tJUse fewer vias and layers than
comparably priced autorouters.

UFor use on your IBM PC, XT.

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

Why pay more for a 100%
autorouter?

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

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

n “"N ° llfl

Wintek Corporation

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

(800) 742-6809

®

Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone (11) 289-7193 /.Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450




OUT-STANDING

- “ ES !
_ lhe Company
&feway 2000 has consistently led the
of competitors in this highly com-
veTield. We have the most aggres-
pricing in the industry, the most
aggressive support policies, and lead
the pack in quality. So shop around,
then call Gateway 2000 to discover just

how far ahead of the competition we
really are.
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Th roducts

YourGateway 2000 computer system
will arrive thoroughly tested and ready
to run. All of our top quality systems
come standard with our own Crystal-
scan 860 monitor and a 16 bit VGA card
that is expandable to 512K. We have a
variety of options available to suit any-
one’s needs. So call Gateway 2000,
and we’ll custom configure a system

t for you.

;
20 Mhz 286 VGA

802€6-20 Processor

2 Megs RAM

1.2 Meg 54" Drive

1.44 Meg 3.5" Drive

40 Meg 28ms Drive

16 Bit VGA Board

14" VGA COLOR Monitor
1 Parallel’2 Serial Ports
101 Key Keyboard

MS DCS 3.3 or 4.01

$2495.00

S Vg 2
. 286-168Processor
Megs RAM

AN
1.44 Meg 3.5" Drive
40 Meg 28ms Drive
16 Bit VGA Board
14" VGA COLCR Monitor
1 Parallel/2 Seral Ports
101 Key,Keyboard
MS DOS 3.3 or 4.01

$2295.00

- ¢ 122 Meg 5" Drive
1.44 Meg 3.5" Drive
40 Meg 28ms Drive

{ 1698 \/GA Board
’ 14" VGA COLOR Monitor
1 Parallel/2 Serial Ports

101 Key Keyboard
MS DOS 3.3 or 4.01

$2395.00

.

!
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1
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DisTINCTION

Due to the Volatility in the DRAM Market all prices subject to change.
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IN THEIR FIELD

pomputer sys-

g year warranty and

0 dav qimey back guarantee. If a

foblem does arise, you will promptly

é h( tion over the phone or via

i ess at our expense. In ad-

dition tb lis, we offer lifetime toll-free

support, even after the warranty ex-

pires. So call Gateway 2000 for the best
overall value on the market today.

"4

.
20 Mhz 386 VGA 25 Mhz 386 VGA 33 Mhz 386 VGA
1 Meg RAM 4 Megs RAM™ = 64K Cache RAM
1.2 Meg 5%4" Drive 1.2 Meg 5%" Drive \ 4 Megs RAM
1.44 Meg 3.5" Drive . 1.44 Meg 3.5" Drive 1.2 Meg 54" Drive
8C Meg 28ms Drive - “SC Meg 16.5 ms ESDI Drive 1.44 Meg 3.5" Drive
1€ Bit VGA Board “€ Bit VGA Bcard 150 Meg 16.5 ms ESD! Drive
14" VGA COLOR Monitor kaOR Monitor 16 Bit VGA Board
1 Parallel/2 Serial Ports all erial Ports 14" VGA COLOR Monitor
101 Key Keyboard - 1C1 Key Keybozrd™ 1 Parallel/2 Serial Ports
MS DOS 3.3 or 4.01 MS DOS 3.3 cr 4.01 “ 101 Key Keyboard

2 . i 54495. MS DOS 8.8 il -
g}pggragd?too ? Megs $50C) (?54}( Cgagheo gjd $500) $5995.00

|

Gateway 2000 (@ Gﬁ?&fhi

PO. Box 2000 S |
Sgt. Bluff, IA 51054

800-779-2000
712-943-2000

i | - 4
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= “Microsoft was No. 1, but they hate been unseated by Borland.” PC Week, May 8, 1989

PC WEEK POLL: SOFTWARE DEBUGGERS
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Turbo Debugger 1.0
(Borland
Intemationat)

;| 8

Codeview 2.2
(Microsoft Corp.)

“Borland’s Debugger outshines Microsoft's Codeview,” pC Week, Mav 15, 1989

Its two winners in one.

Turbo C; the core of Turbo C Call (800) 345-2888* and we'll
Professional, was the outright winner in ~ send you both PC Week polls and tech-
PC Week’s Poll of Corporate Satisfaction  nical specifications on Turbo C and

on C compilers. Overall, Borland won Turbo Debugger.
with 81. Microsoft® placed second.

Turbo Debugger,” also included in Turbo C TURBO C ﬁ
Turbo C Professional, was the outright Professional PROFESSIONAL
winner in EVERY category in PC Week’s includes both
Poll Of Corporate Satisfaction on Turbo C 2.0 and ez
Debuggers. And, once again, we topped Turbo —
the score with 84, overall. Microsoft Assembler & ;
came In second-best, 11 points behind. Debugger. . ...

Get Borland’s Turbo C

Professional and get the best of both
worlds: our top-rated C compiler and our B 0 RLAND
top-rated Debugger.

Code. MC26 *From Canada, Call (108) 848 1391. Repn Iedlrom PC Week, May 8. 1989; PC Week, May 15, 1989. Copvright © 1989 Ziff Communications Company. Turbo C. Turbo Debugger, and
ode. Turbo Assembler are reg i ks of Borland I 1. Copyright © 1989 Borland International, Inc. All rights reserved.  BI 1328
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Getting a network off the ground is easy
with AIX. Because AIX, IBM’s enriched version
of the UNIX" operating system, brings a whole
new standard of performance, documentation
and security to the open systems environment.

In fact, AIX has improved

Your plans to connect uw s INX s
in so many ways, the Open

up all your SYStemS Software Foundation

5 R recently chose
will fly a lot easier with ALX. Axesiser
operating system.

AIX gives you a very high degree of
flexibility. AIX lets you create a transparent net-
work between platforms from a broad range of
vendors—from SUN® to DEC® to AT&I'® and HP?

It also lets you link up a broad range of IBM
systems—from the PS/2° to the RT," all the way
up to the System/370"

All for one, and one for all. AIX can inte-
grate a network so effectively, you'd swear it was a
single system.

Distributed Services on the RT lets
everyone in the network share files, programs
and devices. And to optimize your PS/2 and

System/370 investment, AIX’s Transparent
Computing Facility lets you shift power from
one processor to another, as the need arises.

And since AIX allows you to merge DOS

and UNIX functions, you protect your soft-
ware investment, too.

AIX’s ease of use also sets a new
standard. AIX is well documented, easy to
learn and provides connectivity through
multiple communications protocols.

So if you want to raise the quality of your
networking, connect with your IBM marketing
representative or IBM Business Partner today
about AIX. The one system that connects the
flexibility of open standards with all the classic
strengths of IBM.

For more information, call 1 800 IBM-2468,
ext. 148. AIX from IBM. Making your business
together.

1BM, PS/2 ana System/370 are ml‘:red lr'ademarks andRTisa i of Machines C 0' Dgl:(alts IBMS
rks of ital Ed

Executive whichisa of
graph Company. DEC 15 areg) 53

. ines
Ci ion. SUN of Sun Y Inc HP is a registered trademark of

ATAT and UNIX are registered ti
Hewlett Packard Company, ©1989 IBM Corp



Creative License.

I you've ever tried to combine
windows, menus, forms, and text
entry to create an effective user
interface, you know how challenging
it can be.

Perhaps you’ve turned to a third-
party library for help. Only to run into
restrictions, limitations, and dead ends.
So you had to compromise your design.
Or ‘modify the library source code. Or
start over.

Which is precisely why we designed
Vermont Views™, the new generation
of Windows for Data®, the best-selling
C library for user interfaces.

Vermont Views offers unbridled, un-
restricted creative license.

The Human Interface Of
Your Dreams

Vermont Views offers an unparal-
leled set of interface building blocks that
you can combine in unlimited ways:

B Menus can be created in any style
you choose, made scrollable vertically
and horizontally, and nested to any level.
Features include n-th character selection,
checkmarks, and unavailable items.

B Data entry forms can be bigger
than their display windows, have scroll-
able regions for the entry of variable lines
of items, lists of choices for data entry,
context sensitive help, and special
decimal, date, time, and toggle fields.

B A mini word processor can be at-
tached to a field window in a form or

used as a pop-up note taker.

You’re In Charge

Because you can write and attach
functions to the beginning and end of
menus, forms, fields, and to keys, you're
always in control.

Use these control functions to call up
subsidiary forms and menus, change
field values and the active field, exit or
abort a form, do almost any task you can
imagine.

All interactive capabilities of Ver-
mont Views use a unique system of ac-
cessible keytables, so you can easily
change or disable key assignments - even
add to the functions provided for menus,
forms, text entry, and windows.

One For All

Vermont Views is available for DOS,
0S/2, UNIX, XENIX, and VMS. Main-
tain the same user interface on all of these
operating systems with the same source
code.

Vermont Views provides internation-
al portability as well, with full support
for IBM international characters, flexible
date and time formats, and changeable
decimal and thousands separators.

Novice Or Expert

Despite its depth and flexibility, Ver-
mont Views is easy to learn and use. Each
major facility is covered in a single, self-

contained section of the manual, so you
only need to learn capabilities as you use
them.

To help you become an expert in no
time, we include a free copy of the Nor-
ton Guides™ Engine and our own com-
prehensive Pop-Up Reference™. You'll
have immediate, on-line access to func-
tion names, reference pages, structures
and tables.

No-Time-Limit Guarantee

We’ve only touched on a fraction of
what makes Vermont Views special. The
only way to know it is to use it.

Try Vermont Views on your hardest
problems.

For as long as you want. At no risk.

If not fully satisfied, return for a full
refund. Anytime.

To Order Today
Call 1-800-848-1248
Call to order Vermont Views today.
And we’ll send your “creative license”
right away.
Prices: DOS $395; with Source $790.
UNIX, XENIX, VMS, OS/2 please call.

Vermont
Creative

Software
Pinnacle Meadows. Richford. VT 05476

800-848-1248, 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT



MICROBYTES

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

Mac-Like Interface Brings Another Look to Unix

U nix users who don’t like the new
user interfaces from the Open
Software Foundation (OSF/Motif) or
AT&T-backed Unix International
(Open Look) will have another choice.
A small company called Visix
Software (Arlington, VA) is develop-
ing a graphical user environment for
Unix systems that’s similar to the
Macintosh Finder. Looking Glass,
which will run on any Unix machines
that support the X Window System,
will provide graphical means for
managing directories and files, as well
as desktop icon panels, an application
launcher, environment control utilities,
an on-line help system, and other
typical end-user control functions.
Looking Glass’s big selling point
will be the way it performs and its
efficient use of memory, said Visix
chairman and CEO Jay Wettlaufer.
The Looking Glass interface uses
only about 800K bytes of memory, a
small amount in the Unix world. A
comparable interface based on the
Motif interface would use at least twice
the memory, Wettlaufer said. He
claimed the low memory requirements
will make Looking Glass attractive for
X Window terminals, which do not
support paged memory and therefore
must use memory more efficiently.

While Motif and Open Look
provide specifications and toolkits for
developing a consistent user interface,
Looking Glass already is a complete,
ready-to-use, end-user interface. So
far, no one has released interfaces or
applications that conform to Motif or
Open Look, although Sun was
expected to offer an end-user interface
for Open Look this summer.

Applications developers won’t
have to modify their programs to run
under Looking Glass as long as they
conform to the X Window standard
and use X Window primitives for the
screen imaging model, Wettlaufer
said. Visix will also offer a version that
supports Adobe’s Display PostScript.

Visix demonstrated an alpha
version of Looking Glass, running on
a DECstation 3100, at the recent
Xhibition conference in San Jose,
California. A beta version was
scheduled to start shipping to test sites
in July, with final software scheduled
for late this month. Looking Glass will
sell for $595. If Looking Glass indeed
runs on all X Window-based systems
and requires no modifications to the
host’s applications, it could be a way to
getaslick, graphical user interface
without waiting for applications tooled
to run under Motif or Open Look.

\
First Wave of 4-megabit Memory Chips Arriving,

But at What Cost to Users?

T he first wave of denser dynamic
memory chips is here. IBM,
proving that it pays to make your own
chips, announced in late July a
memory upgrade for PS/2 Model 70s
and 80s that uses the new 4-megabit
DRAMs. Mostother major chip
makers are either offering samples of
their 4-megabit DRAMs or gearing up
for full-tilt production. Hitachi
America says it already has the 4-
megabit chips in volume. Toshiba,
which fabricated its first 4-megabit
memories last November, expects to
be making them at the rate of 1 million
per month by next March. IBM has
three facilities in various stages of 4-

megabit DRAM production. Fujitsu,
Motorola, NEC, Mitsubishi, Oki
Electric, Sanyo, Sharp, and U.S.
Memories, the new co-op/company
formed to produce memory chips in
the U.S., all expect to be cranking out
the denser memories within the next
year or so.

Bigger and faster memory chips
are coming, but it’s not yet clear what
price patterns the new DRAMs will
follow in the next year. Except for
IBM with its new memory upgrade—
$1795 for the 2-megabyte card, $3495
for the 4-megabyte card—none of the
companies are yet talking specific

continued

NANOBYTES
After months of rumors to the

contrary, the U.S. Department of
Transportation announced officially
that it will not impose a ban that
would keep passengers from taking
laptop computers and other elec- '
tronic equipment aboard commer-
cial aircraft. Although DOT }
officials have considered such a

ban, a spokesperson for the
department said that there would be ’
no significant changes regarding

the use or transport of electronic
equipment on domestic flights. The |
Federal Aviation Administration,
however, is directing much tighter
screening of such equipment on
overseas flights by U.S. airlines, 1
particularly in the Middle East and
Europe, an FAA spokesperson told
Microbytes. The screening will be r

the tightest on flights coming into
the U.S. Earlier this year, an FAA
official said a ban on laptops and
other devices “is an option we must
consider.”” Traveling computer }
users were in general aghast at the
very idea.

Toshiba Computer Systems
(Irvine, CA) cut prices on nine of
its laptop computers. The cuts
ranged from $200 on the low-end
models to more than $2000 on the
upper-edge 80386-based models.
The TI200H, for example, has
dropped from $3499 to $2799; the
T5200 went down from $9499 to
$7699. The company also lowered
the price of its 2-megabyte memory
module for the T5200 series, from
$1399 to $999. Toshiba claims that
it has 22 percent of the U.S. market |
for portable computers.

Top three lessons Lotus CEO Jim
Manzi said he learned during the
saga of 1-2-3 release 3.0: One: |
“Don’t announce new products pre-
maturely.” Two: “Keep customers
informed™ if you don’t announce |
products publicly. Three: ‘It’s a \
whole new world out there from a
[software] development stand- '
’ point.” J‘

SEPTEMBER 1989 * BYTE 17



MICROBYTES

NANOBYTES

Future display: Sharp Microelec-
tronics (Mahwah, NJ) has devel-
oped a new film supertwist (FST)
display that incorporates an |
organic retardation film and a
single layer of supertwisted liquid
crystal into a thinner, lighter
display than is possible with con-
ventional double supertwist
approaches, the company says. The
FST technology is also better at
transmitting light, Sharp says, and
can be used in reflective or trans-
missive LCD panels. “We expect
our new film-compensated
supertwist technology to become
the standard display on equipment
whose space requirements are
extremely limited,” said Steve
Sedaker, display products market-
ing manager for Sharp.

‘ Digital Research (Monterey, CA) |
reports that it has licensed 2

million copies of its DR DOS
operating system. DR DOS can run
all MS-DOS applications but offers |
extensions such as hard disk
partitions of up to 512 megabytes,
password protection for all files

and subdirectories, and a help

system built behind each utility.

DR DOS, which DRI sells to
computer manufacturers, can be
squeezed into and executed from
ROM. The latest computer makers

to adopt the ROMable operating
system are both from Taipei,

Taiwan: Autocomputer, Ltd. for its
VIP series, and Sun Moon Star Co.

‘ for its SMS line.

The Computer and Business

Equipment Manufacturers Asso-

ciation (Washington, DC) wants
’ the federal government to thwart
computer viruses. In a letter to the
Senate Subcommittee on Technol-
ogy and the Law, CBEMA said
Congress should aim antivirus
statutes at the “criminal behavior™
itself rather than at the equipment
or techniques used to perpetrate a
virus; train law enforcement
officials in the ways of computer
crime; establish a partnership with
companies in the computer
industry to develop safeguards;
and, above all, make research into
viruses a top priority, with the
National Institute of Standards and
Technology leading the offensive.
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prices. Toshiba says 4-megabit
DRAMs will achieve “price-per-bit
parity” with I-megabitchips sometime
in mid-1990. What Toshiba means by
parity is that 4-megabit parts will cost
“between five and six times the 1-
megabit DRAM price.” (As a point of
reference, 1-megabit chips now cost
less than three times what 256K-bit
chips do on the retail market.) Toshiba
bases its projection on its experience
with I-megabit DRAM chips.

In dollars, many current guesstima-
tors say that the 4-megabit chips will
cost about $100 each in big volumes.
Some observers are forecasting that
the prices will then drop until the mem-
ory/price curve is more in line with
the current situation. At today’s prices,
$100 per chip will make the 4-megabit
DRAMs considerably more expensive
than 1-megabit DRAMs (which are
currently selling for about $17 each),
even when you consider that it takes
four of the less roomy chips to make

up one of the 4-megabit devices. If
such prices sustain, it would also mean
that memory costs would add at least
$1000 to the price of a 4-megabyte
80386-based microcomputer to run
0S/2 or Unix. If you want a machine
equipped with 8 megabytes of RAM,
which is sort of what Microsoft had in
mind when it first started sketching
out OS/2 (in the days when memory
was cheaper), you might have to pay
$3000 or more for the memory.
Although the 4-megabit chips will
eventually be fairly common, there is
still a great deal of life left in 1-megabit
chips, which continue to drop in price
and rise in speed. The technology of
l-megabit chips got a boost this
summer, when IBM reported that it
has produced what could be the fastest
DRAM to ever come off an assembly
line. IBM said that the new chip has an
access time of only 22 nanoseconds,
meaning that it can fetch a bit of infor-
mation in 22 billionths of a second.

OOP Tools Designed to Make Interface Building
Like Writing a Letter with a Word Processor

elta Logic (Monterey, CA) has

designed a set of new object-
oriented development tools that could
someday show up in the ROM of
hand-held computers. The Entryway
development software will provide
tools for creating user interfaces
compatible with IBM’s Systems
Application Architecture (SAA). Delta
Logic, started by former programmers
at Digital Research, is a division of
Poget Computer, which is supposed to
start shipping its new hand-held
microcomputer this year.

The basic concept behind Entry-
way is to “move the application
development process more toward the
process of building a letter in a word
processor,” according to John Hiles,
the founder of Delta Logic and now a
vice president at Poget. Entryway
operates very much like a word
processor, except that it has a set of
tools for defining on the screen user-
interface objects, such as buttons,
forms, and menus. With Entryway, you
can construct the text of the applica-
tion and the objects in the same way
that you would write a plain text docu-
ment. Text can become *‘live’”” by
attaching an object to a word or
phrase, so that when the user clicks on
the expression, some action is per-
formed (e.g., opening a database or

presenting a data entry field).

The Entryway system is designed
for integrating microcomputers into
larger office applications without
requiring a professional programmer.
Basically, if you can write macros in
WordPerfect or Lotus 1-2-3, you can
probably learn Entryway quite easily.
It provides an intuitive way to build
interfaces and “‘front ends” for less
technical users.

The core of the Entryway system is
a script language of more than 200
statements that are similar to the syntax
of the macro language of WordPer-
fect 5.0. In addition to the script
language, Entryway has 12 built-in
objects, including a calendar and a
timer, a table and index system, a script
recorder, and tools for generating
forms and menus. Entryway also
supports the concept of hypertext,
allowing words on the screen to be
associated with other text documents
(e.g., a programmer could develop
context-sensitive help screens
wherein the user clicks on the key-
word, which then opens the appropri-
ate help screen). The system also
comes with a set of debugging tools
and facilities for connecting to
network drivers so that Entryway
interfaces can be used with distributed

continued



The fastest way to see what you think.

Introducing the MultiSync’ Graphics Engine™ Board. Now when an idea pops into your head it
_ won’t take long to pop up on screen. Because NEC'’s MultiSync Graphics Engine Board is the first
graphics board specifically designed to increase productivity in Windows, CAD/CAM and desktop publishing applications. For
instance, in Windows 386, you’ll see up to three times more information as much as four times faster. And with our graphics
board, Presentation Manager applications run up to five times faster. What’s more, the MultiSyne Graphics Engine Board is
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So whether you’re a
power user, professional designer or publisher, you can see your ideas on screen in world-class time. For technical details and
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255. The

MultiSync Graphics Engine Board. When you’ve got tons of thoughts racing through your mind, it’s the fastest route from

head to screen.
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is 8 regii of NEC Home Electronics (USA) Ine. Graphies Engine is
a trademark of NEC Home Electronies (USA) Ine. NEC is a reguured trademark of NEC Cor-
poration. Windows and Windows 386 are regi trademarks of Mi Corp. Pr i
Manager is a registered trademark of the International Business Machines Corponuon
© 1989 NEC Home Electronics (USA) Inc.
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CSR 286/20 SL

After years of fi

Introducing the
best built, best backed
286- and 386-based systems.

Since 1983, CSR has been a leading microcomputer maintenance provider.
We repair all major brands - 1IBM! Compag' and the best-known
peripherals - for the largest dealer networks and third-party service
companies nationwide. So when we decided to build our own 286- and
386-based systems we knew how to make them even better.

With CSR, you can put your confidence in a company that has it all - the
service, support, performance and 1BM compatibility you expect - but at
prices that will surprise you.

The industry’s best 2 YEAR warranty.

Fer the first full year we provide complete on-site service on all parts and
labor. During the second year we'll repair or replace any parts that fail.
This revolutionary warranty demonstrates the high degree of confidence
we have in the quality and reliability of our computers.

Plus, when you call our toll-free Technical Support Hetline you'll be
connected to a highly-skilled Customer Engineer (CE). Your CE will
either fix the problem over the phone or dispatch a Service Engineer
to your site - within 24 hours of your call - for prompt, professional
problem resolution.

And what’s best about this CSR-exclusive is that everything is included
in the price of your computer!

High performance, not a high price.

CSR delivers high performance in every machine we make. Our 286/20
uses an Intel’ based 80286 chip that runs at a blazing 20 MHz and
outperforms most 386-based machines.

we built

And unlike some of our competitors, we don’t imbed the VGA or disk
controllers on the mother board - that can just lock you out of future
innovations. Instead, we provide a high-speed VGA controller which
supports all VGA modes. And a totally 1BM-compatible disk controller
which features the latest in track-buffer technology to boost drive
performance by an amazing 30% to 50%.

Compatible with reality.

You've invested a lot in software. That’s reality. So we designed eur machines
1o be 100% compatible with all your MS-DOS® and 08/2® software.

And we know you have software on both 3 1/2” and 5 1/4" media.
That’s why all CSR computers have both size drives - even the low profile,
small footprint 286/20 SL. It’s a convenience we've added without adding
to the price.

Plos you'll find our high resolution high contrast VGA monitors and
“clickable” keyboard to be consistent with your definition of how a
computer should look and feel.

Compatible with your budget.

You may have computing needs that are incompatible with what other
computer companies would like you to spend. Tell us the details of your
needs. Then tell us your budget. And we'll build you a system that’s
compatible with both.

So if you want a better built, better backed computer system, compare
warranties. Compare specifications. Then pick up the phone and call
us at 800-366-1277. We'lf deliver what you need at prices that will
surprise you.

Full leasing options available. Rates begin as low as $60/me.
We accept MasterCard, VISA and certified checks.

1The brands or product names d are ks or regi |
holders. MS-DOS and 0S/2 are registered trademarks of Microsoft Corporation.

Made in the USA.
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CSR 286/14 SL

® 80286 Inte! based microprocessor running at
14 Mliz.

© | MB RAM expandable to 16 MB (8 MB on the
system board).*

© Page mode interleave memory architecture.

* High speed VGA controller.

© Dual Diskette/Hard Disk Controller.

® 5.25" 1.2 MBor3.5" 1.44 MB diskette drive,

© Enhanced 10! tactile “click” keyboard with
copy holder and dust cover.

© Socket for Inte! 80287 or Weitek math
COProcessor.

© 1 parallel, 1 serial port and a Microsoft
compatible bus mouse port.

¢ 8 industry standard expansion slots. **

® Power reset switch.

* Security keylock.

® AMI bios.

* Real time clock with battery backup

® MS-DOS and MS-08/2 compatible.

Popular Options

1 MB to0 16 MB of high speed memory.
80287 math coprocessor.

Stim line case with one 5.25" and two 3.5”
drive bays accessible.

MITE “Upto B MBin SLcase ** § exparsion slois in SL case

CSR 286/20

80286 Intel based microprocessor running at
20 MHz.

© 1 MB RAM expandable to 16 MB (8 MB on the
system board).*

© Page mode interieave memary architecture.

® High speed ¥GA controller

© Track buffered high speed dual diskette/hard
disk controller.

® 525" 1.2 MBor3.5" 1.44 MB diskette dnive.

* Enhanced 101 tactile “click™* keyboard with
copy holder and dust cover.

® Socket for Intel 80287 or Weitek math
COProcessor.

® 1 parallel, 1 serial port and a Microsoft
compatible bus mouse port.

® 8 industry standard expansion slots. **

® 3 speed selectable 8 MHz, 16 MHz or 20 MHz
speed

¢ Power reset switch.

® Sccurity keylock.

® AMI bios.

® Real time clock with battery backup.

* MS-DOS and MS-0S/2 compatible.

Popular Options

2 MB to 16 MB of high speed memory.

20 MHz math coprocessor.

Slim line case with one 5.25" and two 3.5”

CSR 386/20

© intel B0386 Microprocessor running at
20 MHz.

© 1 MB RAM expandable to 16 MB on the
s¥stem board.

© Page mude interlesve memory architecture.

 Socket for 20 MHz Intel or Weitek math
COPOCESSOr.

® 3257 1.2 MBor 3.5” 1.44 MB dirkette drive.

® Track buffered high speed disketre/hard disk
controfer.

* Enthanced 101 tacule “click” keyboard with
copy hulder and dust cover.

© tigh speed 16 bit YGA controller.

© 1 paraliel. 1 serial port and a Microsoft
tompatible bus mouse port.

© 200 wast power supply.

® & indusiry standand expansion siots.

® Power reset switch.

® Secunty keylock.

* aMl hias.

® Beal time clock with batterv backup.

© MS-DOS and MS-ON2 compatibic.

Popular Options

2 MB 10 16 MB expansion memory options.
25 MHz Inted coprocessor chip,

Internal ar external tape backup.

CSR 386/25¢

® Intel 80386 Microprocessor running at
25 MHz.

® | MB RAM expandable to 16 MB on the
system board.

© Advanced Austek Cache memory controller
with 32K of high speed static RAM Cache

© Page mode interleave memory architecture

* Socket for 25 MHz Intel or Weiteh math
COPTOCESSO.

®5.25" 1.2 MBor3.5” 1.44 MB diskette drive

* Track buffered high speed diskette/hard disk
controller.

® Enhanced 101 wctile “click”” keyboard with
copy holder and dust cover.

* High speed 16 bit VGA controller.

© 1 paraliel, ! serial port and a Microsolt
compatzbie bus mouse port.

© 200 watt power supply.

8 industry standard expansion slots

® Power reset switch.

* Security keylock.

© Award bios.

® Real time clock with bateery backup

© MS-DOS and MS-0S/2 compatible.

Popular Options
2 MB to 16 MB expansion memory options.
25 Mliz Intel coprocessor chip.

S 28612 Monors Adapiers A iy . SR CSR 3800 vy V4 Color Internal or extermal tape bckup.
Hard [nsk Drves | Monochenme | VoA Moo | VGA Golor MOTE *Upto 8 MBinSLcase ** § expamion siots in SL. cise flard Disk Dones | IMB RAM sMBRAM | IMBRAM  3MB RAM

P | 3169|5200 52,399 Ok D A o] G [ s [93.099 |54,099(33,3%9] $4.399

= . Menitors / Adapters
e | SLBY9 32299 (52,599 S.fm'.ﬁﬁn‘tf $1.999 $2.19 oku 2 s 133,199 | 54,199 (83,4991 $4.499 bt O nusxﬁwﬁ;m mnn\f\:ml‘muu
NMENS | 51,999 |52.399 52,699 W 52599 $2.799 WU S 153,699 {54,699 (84.009] 85,009 OB 154,299 185,790/ 55,199) $6.199
O | 82,599 |52.899(83.299 swbnws | 82,799 52,999 o ¥ 134,199 £5.199 | 34,499 $5.499 BN [85.299 [$6,200] $5.699] $6.60
POMET | $3.009 | $3.299 (53,699 PR 83,499 53,799 184209 [ 85.799(55.00D" 86,099 SIABIB (55 609 | 56,690 $6.009( $7.099
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To order,
please call

800-366-1277
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| Intel’s Programmable Memory
Operation (Folsom, CA) has devel-
oped a 4-megabit EPROM, incor-
porating 4 million memory cells in
a chip measuring just three-eighths
of an inch on each side. Since de-
veloping the first EPROM in 1971,
Intel has increased density of the
chips by 2000 times, a company
official said.

Rochester Institute of Technol-
ogy (Rochester, NY) has estab-
lished a center for the study of
electronic visual design, geared
toward graphics and industrial
designers who use digital systems
to do such things as animation, de-
veloping videodisks and interactive
media, and other areas of endeavor.

The newest still-video camera
from Sony (Park Ridge, NJ) uses
two charge-coupled devices to
handle information about an
image’s appearance. Sony says the
new ProMavica MVC-5000 is the
first camera of its kind to have one
chip for chrominance data (color
hues and levels of color saturation)
and another one for luminance
(related to contrast and definition).
Images scanned by the electronic
camera are saved in analog form on
2-inch floppy disks. Before you can
manipulate the images digitally,
you have to send them to a special
Sony workstation. Prices for the
ProMavica start at $6495, which
doesn’t include a lens.

Tiara Computer Systems (Moun-
tain View, CA) says its new LAN
analyzer and diagnostics package,
currently called “*Network Inspec-
tor,” will provide *60 percent of the
functionality of the Sniffer [from
Network General] for a fraction of
the cost.”” The Network Inspector is
expected to be available soon for
around $1000. It will have sophisti-
cated functions such as cable break
detection, single- and multinode
addressing tests, and dynamic
performance measurement (such as
network loading measurement)
with graphics. More unusual
features include jabbering node
detection and a software implemen-
tation of a time domain reflectome-
ter, used to locate cable breaks, a
LTiara official said.
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applications on a network.

The Entryway software costs $795
for a full development system and
$250 for a run-time version that you
supply with a completed end-user
application.

Poget plans to provide Entryway in
ROM on its hand-held computers, with
the intention of building interfaces

between Poget portables and home-
office networks or database servers,
Hiles said. Part of the company’s
strategy is to build software tools into
the ROM of its portable computers,
which could thus increase the per-
formance and decrease the storage
requirements of these small computing
machines.

Can COBOL Be the Catalyst for 0S/2?

ould COBOL help make OS/2 a

big hit? That might sound a bit
unlikely, but remember that there are
probably more applications written in
COBOL than in any other language.
And now MicroFocus, an English
company that carved its niche with a
mainframe-compatible COBOL that
runs on microcomputers under MS-
DOS or 0S/2, has designed a version
of its COBOL/2 compiler that will
include extensions for developing
Presentation Manager (PM) applica-
tions in COBOL; those applications
will comply with IBM’s Systems Appli-
cation Architecture. The PM exten-
sions will let COBOL programmers
embed the commands necessary to call
the OS/2 Resource Compiler routines
from the Presentation Manager
Toolkit (e.g. , routines for defining
icons, and maximizing and minimiz-
ing windows).

With its PM extensions, MicroFo-
cus claims to be the first firm to offer
a programming language other than C
that can write applications under OS/2
using the PM graphical user interface.
This means that mainframe COBOL
programmers will be able to write PM
applications running on microcompu-
ters, providing a graphical interface to

mainframe COBOL applications.
Micro/Focus COBOL/2 can also call
C and assembly language routines.
According to one of the developers of
COBOL/2, Raymond Obin, “COBOL
can do everything you can do in C and
assembler.”

MicroFocus COBOL/2 comes with
aprogrammer’s toolkit that will allow
use of dynamic segment swapping and
dynamic linking, techniques that
Borland recently claimed as break-
throughs with its VROOMM technol-
ogy (see the August Microbytes, page
17). The COBOL/2 implementation of
dynamic segment swapping allows
applications that are 50 percent larger
than available memory to execute with
“negligible degradation,” Obin said.
The toolkit also allows COBOL appli-
cations to use extended memory when
running under DOS.

The base COBOL/2 compiler is
$900. The toolkit, which also includes
an editor and run-time utilities, costs an
additional $900. A complete work-
bench with an advanced source-level
debugger, menu system routines, and
mainframe programming tools costs an
additional $1800. Current COBOL/2
users will receive the upgrade free as
part of their maintenance agreement.

—

OSF Seeking Shrink-Wrapped Unix Software

T he key to the success of Unix and
the Open Software Foundation’s
Motif graphical user interface will be
determined by the number of shrink-
wrapped software programs that will
run on all versions of Unix, said OSF
president and CEO David Tory. In an
interview with Microbytes Daily after
his keynote speech at Xhibition "89
recently, Tory was deliberately vague
about when we can expect programs
running under Motif. He said that
“many developers are working on
applications as we speak,” but he

declined to give any numbers or an
estimate as to when these products
will be on the market. OSF, headquar-
tered in Cambridge, MA, has so far
issued 73 licenses for Motif, but
company officials refuse to speculate
on how many of those licenses will
translate into Motif-compliant
software packages.

Two current OSF Requests for
Technology are crucial to the success
of Motif and to the success of Unix in
the 1990s, Tory said. One RFT is for

continued



Now any dBASE user
can do statistical analysis.

| dBASE STATS

The Power of Statistical Analysis for
dBASE Il PLUS and dBASE V'L

SPSS lne.

menu to guide you through the program. ItS easy because you
use the same familiar keystrokes you use in the dBASE [V™
Control Center

Use as a stand-alone product,
or access from within dBASE software.

dBASE STATS reads/writes dBASE IIl PLUS™ and dBASE IV
files ( dbf files) directly up to 254 fields and a virtually unlimited
nurmber of records. Uses CHARTMASTER® to create graphs. Or
outputs files in formats compatible with DRAW APPLAUSE™
Symphony and Lotus 1-2-3.

See your dealer or call 1-800-234-TATE, Ext. 908
(1-800-234-8283).

Or simply return the order form below. Call now, for the
power to make your dBASE data more meaningful and persuasive.

Introducing dBASE STATS™ :_YFS, TATE PUBLISHING! jl
for your personal computer. || Sedme——ops o AT 3995 I
dBASE® software makes your data organized and | o Szf' - |
accessible. But now you can take your dBASE data a step further, | o |
using it in more meaningful ways to make your business more I tame—— S — I
successful. With dBASE STATS, you can forecast sales revenue, | m”" — |
analyze customers’ purchasing habits, determine trends, and ay e
much more. | o B ) |
Two industry standards: I i !
dBASE software and SPSS/PC+ I s T I
Based on SPSS/PC+ software, the PC standard for statisti- | Sippng 431 |
STy Caanalyss, dBASE STATS provides al the ! e |
Q> analytical tools you need to summarize, L] - I
= /\ forecast and make sound business deci- | iV Dltseod  LJaneionfopes |
. : Cad #: - _ Exp. Date: S
] sions with your dBASE data. It offers you a I e ]
7 é useful set of basic and advanced statistical | *Plase add appropriate sals tax andallow 3-4 weeks for elivery. [
£s1 > procedures, including frequency tables, cor- B TATE Bt Wiy T (TS, |
mlaﬁon and iOﬂS. : - — Ext. 908. Call between the hours of 72.m.-6 p.m. M-F Pacific Time.

, A1 TEGESS I PUBLISHING Ornal s form it i A Dvsonof o e |
dBASE STATS is easy. | \;\‘ _\,\‘ ll [\ ,‘j , \I ‘:,‘, 20001 Hamilton Avenue, Torrance, CA 905021319 |

dBASE STATS contains help screens, a glossary, and a [T T I e o e o i

Trademarks/Owners: The Ashton-Tate logo, Ashton-Tate and dBASE are registered trademarks of Ashton-Tate Corporation. dBASE 1Y, dBASE I1l PLUS, 2nd DRAW APPLAUSE are trademarks of Ashton-Tate Corporation. CHART-MASTER is a registered trademark
of Ashton-Tate Corporation and is used under licer:se from Chartmasters. Inc. Chartmasters is a registered trademark of Chartmasters, Inc. € 1989 Ashton-Tate Corporation. All rights reserved. Specifications and prices subject to change without notice.
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Finally. An input device hased on your input

The new SummaSketch Il
tablets have been created with
one thing in mind — you, the

people who use fablets every day.

You told us what you wanted in
the ultimate tablet, and we put it
all into SummaSketch II.

We kept all the features that
have made SummiaSketch the
industry standard — features
that have led to more Summa-
Sketch tablets being used today
than any other brand.

M'lhe industry standard.

ducm '

(g

You soid you wanted a com-
plete plug and play package,
not a basic tablet with a list of
optional extras. So we're giving
you the works — both in PC and
Macintosh® SE and Il versions. A
12" by 12" or 18" by 12" active
area fablef; your choice of a four-
button cursor and two-button
stylus or 16-button cursor;
utilifies diskette and more. The
PC version includes interface
cables for the IBM® PC, PS/2,
AT and compatibles, while the
Macintosh version has a unique
Apple® Desktop Bus interface
device to connect the tablet to
the computer.

MA complete plug and play
package.

IBM Compatible inquiries circle 276; MAC ingquiries circle 277, and
dealer inquiries circle 278 on Reader Service Card.

Sketch 11

When asked about the one
key benefit you look for in decid-
ing on an input device, your
answer was productivity. And
SummaSketch |1 delivers.

Unlike a mouse, our stylus
gives you o more notural
“pen-to-paper” feel for free-
hand drawing. Our 4- ond
16-button cursors can be pro-
grammed to move you quickly
through the most sophisticated
software. For the PC market,
we offer o free tablet template
(US and Canada only) thet puts
hundreds of software commands
inview . . . and at your finger
fips. No need fo memorize com-
mands or scroll through two or
three screen menus to use the
functions you want.

MPush-bumm produdmty



No tablet offers more soft-
ware compatibility than Summa-
Sketch. Our tablets work with
over 250 PC programs and all
Macintosh SE and Il software
written under the Apple Software
Developers guidelines.

Since we are the standard,
most competitive tablets offer
software compatibility by emu-
lating Summagraphics tablets
(just look it up in their manuals).
In fact, in a recent article com-
paring IBM PC version tablets, all
nine competitive tablet manufac-
turers emulated Summagraphics
in order fo provide software
compoatibility.

But thats not all. Our PC
version utility disketfe also
includes diagnostic fest and reset
software, an Autodesk® Device
Interface™ driver, Universal
Mouse Emulator™ and a
Microsoft® Windows driver.

|?rl'he most software
compatibility.

When it comes to digitizing,
the one deciding factor every
tablet buyer wants (and every
tablet manufacturer touts) is
accuracy. SummaSketch Il tab-
lets have an accuracy measure-
ment of % 0.015 inches. This
figure is based on the average
accuracy found over the entire
SummaSketch Il surface — not
just a “sweet spot” found in the
center of the tablet. And both the
4- and 16-button cursors come
with an easy-to-view cross-hair
sight for precise tracing.

SummaSketch Il tablets also
come with high proximity so you
con trace from documents up to
/2" thick. And selectable resolu-
fion of up to 1,016 lines per inch
(or twice the degree of resolu-
fion needed for most graphics
applications).

Mﬂigh accuracy and control.

Add up all the benefits, then
add in convenience features such
as a power/proximity light, on-off
switch, wedge shape design for
easy use, lightweight construc-
tion for portability — and it’s easy
o see why SummaSketch has
been, and will confinue fo be, the
best selling tablet in the world.

Whatever the application —
CAD/CAM/CAE, business or
design graphics, animation,
cartography, cost estimating and
more — SummaSketch is the
overwhelming choice of today’s
computer professionals. Simply
stated, you can’t go wiong or be
“second-guessed” when you
choose SummaSketch, which is
why more people make that
buying decisien than any other.

M]’he choice of

professionals.

The deciding question — price.
Would you pay more to get a
tablet that has everything in the
box, that gives you the most
software compatibility, a choice
of cursors and includes added
productivity fools?

That's the one decision you
don’t have to make, because
SummaSketch Il tablets come
with everything you need, all ot
an affordable price. And that
makes our new SummaSketch 1
tablets the easiest buying deci-
sion you have to make.

Why not find out more about
SummaSketch |1 today? For
literature and the name of a local
dealer call 1-800-888-2028,
Ext. 304. For technical informa-
fion call 203-881-5400.

M Price/performance leader.

S.  Surmagraphics.

Every decision should be this easy.™

© 1989 Summagraphics Corporation All rights reserved
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A Bay Area company is readying a
| new sound and music board for
IBM PCs and compatibles that will l

provide stereo sound, voice synthe-
sis, voice digitization, and even a
MIDI port, all for less than $200.
Brown-Wagh Publishing (Los
Gatos, CA) already makes a $100
board called the Game Blaster that
can output stereo sound and is ‘
supported by popular games from
Sierra On-Line and others. The new
Killer Kard will output stereo \
music and digitized sounds such as
animal calls, voices, and special
effects. It will also digitize sounds |
or speech input through a micro-
phone, using direct memory access
| for speed and a proprietary com-
| pression algorithm to conserve
RAM. The card has a host of
interfaces, including a speaker
connection (with a built-in ampli- |
| fier powerful enough to drive room
speakers), a microphone jack with
' amplifier, an analog joystick '
connector, and a MIDI interface for |
keyboards or instruments. The
Killer Kard should be available in
October.

A new adapter from Ten X
Technology (Austin, TX) is
designed to let most WORM drives
connect to computers through a
SCSI port. The Ten X OCU adapter
makes the WORM drive appear to
be a normal read/write device; this 1
makes the WORM drive much

easier to install and use.

Thomson-CSF, the gigantic Paris-
based producer of military electron-
ics equipment, said it will “‘stan-
dardize” its defense products on
Motorola’s 88000 RISC processor.
Motorola also granted Thomson the
rights to manufacture a militarized
version of the 88100 CPU, the
88200 memory management unit,
and future components in the
88000 series. Motorola says that
more than 50 companies are
designing products based on the
88000. One of the latest computer
designers to announce a computer
built upon Motorola’s RISC chip
was Bolt Beranek and Newman’s
| Advanced Computers subsidiary,
which has developed a machine
using more than five hundred
| 88000 processors. |

— e
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an Architecture Neutral Distribution
Format, which would allow software
developers to write a single version of
their Unix program that, theoretically,
would run on most of the 200-plus
existing versions of Unix. The other
RFT is for a method of standardizing
distributed processing—an interface
between application programs and
network protocols, device drivers,
and kernel code.

A few technical details of Motif
have yet to be ironed out, Tory said,
including a final decision on which
imaging model to use; the imaging
model handles the way in which fonts
and graphics are put on the screen.
Motif currently uses a component of
MIT’s X Window, but it’s not clear
what the finished Motif will use. Tory
called Display PostScript “‘excellent
technology” but admitted that Adobe’s
refusal to hand over its source code to
OSF has made Display PostScript
somewhat less appealing.

An official of AT&T-backed Unix
International, which is developing its
own Unix user interface called Open
Look, said recently that AT&T would
support development of a common
application programmer interface for
both Open Look and Motif. Such an

API would theoretically make it easier
for developers to write applications
that would work in both environments.
The OSF can’t get behind this idea,
however. Donal O’Shea, OSF vice
president of operations, dismissed the
proposed API as an attempt to
“confuse the issue.”” He said Motif
“clearly is the winner in this race.”
When asked why developers should
write programs for OSF/1, the OSF's
forthcoming version of Unix, when
AT&T’s System V is a composite of
earlier versions, Tory said that OSF
will be providing a “‘nonproprietary
solution.”

Motif consists of components from
several leading companies in the
computer industry. DEC provides the
library of graphical tools and presenta-
tion description language; Hewlett-
Packard provides the window man-
ager; and Microsoft, which is not an
OSF member, gives it all the “‘look
and feel” of Presentation Manager.

OSF officially offered Motif to
“the industry at large” in July and
planned to release the “‘fine-tuned”
version 1.0 in late August, a company
official said. Cost of a binary license
now ranges from $40 down to $10,
depending on the number of copies.

Group to Start Testing 88000-Based Software

he 88open Consortium has

established a technical center (in
San Jose, CA) devoted to developing
binary compatibility standards for the
Motorola 88000 RISC processor. The
basic set of compatibility tests will be
ready this month, said 88open official
Roger Cady.

The 88open Consortium began
operating last November; original
sponsors include Sanyo/Icon, Motor-
ola, Data General, NCR, Opus
Systems, and Dolphin Server (a
subsidiary of Norsk Data). As part of
its “software initiative,” the collective
is hoping to attract developers to write
programs for the 88000 RISC plat-
form. Ryan McFarland, Quadratron
Systems, Accler8 Technology,
Statware, UniPress, and Olympus
Software are among the companies
that have said that they will develop
88000-compatible applications.

To back up its promises of binary
compatibility, 88open recently
demonstrated a series of public
domain Unix applications running on
four different 88000 platforms: Data

General’s Aviion, Opus Systems’
Opus 8000 board for the PC AT, a
Motorola VME-based 88000 system,
and the Sanyo/Icon 88000 machine.
Each system was equipped with a
QIC-format tape drive, and it was
possible to swap the applications
between the systems. The 88open
compatibility standard defines a data
format for floppy disks and QIC tape.
Notably, the demonstration
involved only simple text-based
applications and no graphics pro-
grams. While 88open’s plan for “‘plug
and play” software applications looks
promising, the big question is whether
all the vendors can agree on graphics
standards. The same problem applies
to OSF’s goal for shrink-wrapped
software. While both 88open and OSF
have specified X1l as the windowing
standard, it is unclear what imaging
model will be standard (the imaging
model defines the text fonts, icons,
and other graphical images that appear
within the window). For example,
DEC, which is a major OSF player, is

continued
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THE SOLUTION TO THAT
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“When Fosberry said a PS/2 with Micro Channel
would let him juggle ten things at once
and still have time to break for lunch, he meant it.”

Howre you going to do .it?

These days, no matter what size your company, you've got to be able
to keep a lot of balls in the air to stay competitive.

The Genius Of Micro Channel. Which is why IBM
developed the Personal System/2® with Micro Channel” Micro Channel
can suiyport multiple operating microprocessors. So you can, for
example, separately manage peripherals, while freeing up the main pro-
cessor to crunch numbers. A bus master can even be sending a fax
while another manages traffic on a network, all with greater reliability.

Naturally, every PS/2® with Micro Channel runs DOS and 0S/2%
So with 0S/2 Presentation Manager; you can do multiple tasks concur-

IBM, Personal Sy /2 and PS/2 are regi and 0S/2.F Manager and Micro Channel are of il ines Corporation. © 1989 IBM Corp.




rently, all with an easy-to-use graphical interface. What’s more,
with Micro Channel, there are no DIP switches to set, for
simpler, more reliable installation. You can find and reset cards
anywhere in the network—right from your desk!

The Solution Is IBM. So, to manage lots of informa-
tion, jobs, hardware and software, invest in the PS/2 with
Micro Channel. Contact your IBM Authorized Dealer
or IBM marketing representative. For a dealer near you,
call 1 800 IBM-2468, ext. 142. You'll learn
there’ almost nothing you can’t do if you PS/2 it!
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Roland (Los Angeles), famous for
its electronic music instruments, 1
has a new device that one company

| representative said is “‘really a 3-D

| plotter.” Actually, the CAMM-3 is
a computer-controlled miniature |
machining tool. You can use
AutoCAD to design something in
three dimensions, then attach the
CAMM-3 to your computer’s
parallel or serial port, and clamp a
block of plastic, wax, wood, alumi-
num, or brass in place, and the
CAMM-3 will carve out your
design. At $14,500 it’s a little more
expensive than the average PC
plotter, though.

Autodesk (Sausalito, CA) has
given *“‘technology demonstra-
tions™ of a work-in-progress at the
Autodesk Research Lab. “Cyber-
space’ uses a head-mounted
display with separate LCD screens
for each eye, a head-tracking
device that changes the display
with head movement, and a
Dataglove for reaching into the
display. It's not a product yet, but
Autodesk insists that this is where
CAD is going. The company also
announced new versions of
AutoCAD: One uses the Phar Lap
386 DOS extender and is supposed
to be available by the end of the ‘
year and cost $3000; another is
AutoCAD 0OS8/2, which will run
under Presentation Manager and is
slated to be available in the fall.

| GUIS are the equivalent of
“hanging a big rock over the head
of character-based DOS,” said ‘
Bobby Orbach of 47th Street
Computers, one of the nation’s
largest dealers, at a recent panel
discussion. He called DOS exten-
ders “life extenders,” and said that
from a dealer point of view,
*“Macintosh and DOS are the only
stable operating systems.”

It was a comparison that almost
every citizen in New England could
understand. Lotus CEO Jim Manzi
told company shareholders that
during the long, fabled time
between 1-2-3 release 3.0's an-
nouncement and actual shipping
dates, the company had become \

““the moral equivalent of the

Boston Red Sox.”
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using Display PostScript as its
imaging model. Other OSF members
are currently either undecided on an
imaging model or using the limited
font set that comes with X Window.
Until a standard imaging model
exists, it will be impossible to simply
run applications out of the box on a
variety of systems. Application
developers will have to write separate
versions of programs for separate

imaging models. That’s exactly what
Frame Technology has done with its
FrameMaker desktop publishing
program. The company has written
separate versions for Display Post-
Script systems, Sun’s X11/NeWS
system, and the X Window-based
imaging model from MIT. An engi-
neer at Frame said that most of the
porting time between systems involves
converting the imaging model.

User Group to Vendors: Try a Little Friendliness

S ome companies are better than
others at working with the very
people who provide them with their
revenue—the users. According to
members of the Intergalactic Users
Group, those companies are Apple
Computer, Acius, Borland Interna-
tional, Intel, and Microsoft. At the
second Intergalactic Users Group
Officers Conference in New York City
recently, representatives from nearly
100 of the country’s most active
computer users groups awarded
certificates of appreciation to those
five companies for their efforts in
working with users groups.

As for other companies in the
computer industry, too many of them

still need to be educated about the
value of users groups, said Jerry
Schneider, executive director of the
Association of PC Users Groups.
“They have this stereotype that we
are a bunch of teenagers making
copies of software,” he said.
Schneider said that one study
noted that more than 60 percent of
future computer hardware and
software sales will be to individuals
and companies with fewer than 50
employees, rather than to the Fortune
500 firms that many computer compa-
nies seemingly envision as their
customers. ‘“Users groups provide the
way to reach that 60 percent of future
customers,” Schneider said.

Microsoft Joins SQL Tool with Excel

icrosoft is now offering a Win-

dows-based Structured Query
Language query tool as a component
of the DOS version of the Excel
spreadsheet program. The Q + E (for
Query and Edit) system works only
with dBASE database files(DBF files).

Q+E, developed by Pioneer Soft-

ware (Raleigh, NC), appears as a
series of additional menu choices in
Excel’s Data menu selection. Adding
Q+Eto Excel involves a simple setup
procedure when you install the
spreadsheet program. Q+Eisalsoa
stand-alone product that runs under
Microsoft Windows and can exchange
data with any Windows application.

The Q+E facility allows you to
graphically query and perform
relational operations on DBF-type
files and bring the data into an Excel
spreadsheet. For example, you could
open multiple files in multiple
windows and simply click on the
columns needed in a relational join.
Using Microsoft’s Dynamic Data
Exchange feature in Windows, links
between Excel and the database
accessed by Q +E are maintained, so
the Excel spreadsheet is updated if
you make changes to the database.

Programmers can also use Q+E to
embed SQL query commands into
Excel spreadsheet cells.

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.



Without Teamwork’
on your PS/2,
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your development teams will
never shift into high gear.

Now you can speed up the performance of your
entire work group with a true multi - processing develop-
ment environment for OS/2, Teamwork is the first CASE
toolset to support OS/2 software developers. So if you've
been driving DOS-based CASE tools and you're ready
for workstation power, get ready to fasten your seatbelt.

The intuitive graphic user interface and the
advanced multi -window, multi-tasking capabilities of
Teamwork immediately improve individual and team
productivity. Each developer creates, edits, and inspects
multiple design views simultaneously with simple point
and dlick operations. Teamwork fully integrates graphics
and data for structured analysis, data modeling, real-time
analysis, and structured design models. Rigorous support
of standard methods, complete syntactical checking and
balancing assure system quality.

Teamwork's own configuration management and
project status help manage and control even your largest
projects. Projects can be partitioned to allow parallel
development by multiple analysts and designers. The
project manager controls the process by the baseline,
merge, and reconcile features of Teamwork.

If you're just getting started with CASE tools,
Teamwork /PCSA is a DOS-based structured analysis
tool that can also run on your PS/2. As your projects
grow, Teamwork /PCSA gives you an easy migration path
since it is fully compatible with Teamwork for OS/2.

Thousands of developers with applications
ranging from financial to avionics already rely on the
power of Teamwork. In fact, Teamwork is the world's
leading workstation-based CASE toolset.

Cadre's hotline support, maintenance services,
excellent documentation, and effective educational
offerings make sure you get started right on the right
track. That's all a part of Teamwork.

Call (401) 351-CASE

If you're ready to shift into high gear, then you're
ready for Teamwork. Anything less, just won't meet
your standards.

Cadre Technologies Inc.
CADRE 222 Richmond 81
Providence, RI 02903

Teomwork is o registered trademark of Cadre Technologies Inc. P$/2 ond OS/2 ore trad ks of Internationol Business Machines.
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4 Good Reasons to Join

1. The Finest Books. Of the hundreds of books submitted to us each
year, only the very finest are selected and offered. Moreover, our books are
always of equal quality to publishers’ editions, never economy editions.

2. Big Savings. In addition to getting 3 books for only $1.00 each when
you join, you keep saving substantially, up to 30% and occasionally even
more. (For example, your total savings as a trial member—including this
introductory offer—can easily be over 50%. That's like getting every other
book free!)

3. Bonus Books. Also, you will immediately become eligible to
participate in our Bonus Book Plan, with savings of 65% off the
publishers’ prices.

4. Convenient Service. At 3-4 week intervals (16 times per year), you
will receive the Library of Computer and Information Sciences News,
describing the Main Selection and Alternate Selections, together with a
dated reply card. If you want the Main Selection, do nothing, and it will be
sent to you automatically. If you prefer another selection, or no book at
all, simply indicate your choice on the card and return it by the date
specified. You will have at least 10 days to decide. If, because of late mail
delivery of the News, you should receive a book you do not want, we
guarantee return postage.

If reply card is missing, please write to The Library of Computer and
Information Sciences, Dept. 7-FG3, 900 Chester Avenue, Delran, NJ
08075, for membership information and an application. Byte 9/89
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How To Write
Bug-free Code

Jerry Pournelle says, “It has
already saved me several hours, and
I haven’t had it a week. Highly rec-
ommended.” (Chaos Manor, BYTE,
March 1989)

“Deep bugs”, the kind that show up
after you deliver the program, are usually
the result of logic flaws. Such bugs in-
clude redundancies, contradictions, unique
conditions without specified actions, etc.

Logic Gem, a proven programmer’s
tool, helps you avoid these bugs in three

ways:

¢ Catches errors before
you code the program. Saves
hours of debugging time.

¢ Automatically generates flawless
code for the “guts” of your
program... in C, BASIC, Pascal,
FORTRAN, and dBASE.

¢ Automatically produces written
documentation of your logic,
which insures good communica-
tions between designer and coder.
(And helps remind you of the
logic from one work session to
the next.)

Logic Gem works with whatever com-
piler you are using. The only change:
with Legic Gem you catch and correct the
logic bugs before you write the program.

Avoid hours and days of needless de-
bugging time. Call 1-800-722-7853 now
for details about Logic Gem. Or put
Logic Gem to work for you immedi-
ately: Order a copy (it costs only $99)
and use it for 90 days at ourrisk. Youcan
return it for any reason within 90 days for
a complete refund.

702 .Wuhmgtong"lg% #174
Marina del Rey, CA 90292

1-213-821-8122 FAX

Download demo
(213)453-7705 « 3/12/24.8.N.1

LETTERS

and Ask BYTE

Suggestion Box: Mac OS

“The Mac Interface: Showing Its Age”
by Don Crabb (Macintosh Special Edi-
tion, June) made some very good points,
particularly that the lack of genuine
multitasking on the Macintosh should be
an embarrassment to Apple Computer.

While I believe that some of Crabb’s
suggested ‘“‘improvements” would be
frivolous rather than functional, multi-
tasking and a command-line interface for
those who want to use it should be high
on Apple’s list of priorities. On the other
hand, I’m not going to hold my breath
waiting for these capabilities.

I use a Mac II at my office, but when I
decided to buy a new machine to use at
home, I selected the Amiga 2000 pre-
cisely because it offered both of those
utilitarian features. Perhaps Crabb
should try an Amiga.

On the matter of Apple’s “look and
feel” legal claims, I must take issue with
the views expressed in Crabb’s article.
The Macintosh user interface did not
originate at Apple Computer, and Apple
should not be permitted to make any
claims against other “similar” products
based on that supposition. Xerox was the
originator of the windowed mouse-and-
icon environment. No doubt the original
designers of that system are amused by
the pretensions of Apple’s lawyers.

It is a serious defect of our legal system
that it permits patent and copyright
claims to be awarded based on the “earli-
est filing date” rather than the actual
date of creation. I hope Apple’s spurious
claim will be struck down eventually by
some sensible judge who believes in the

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.

spirit of the law rather than merely the
words on the page.

Gary Lee Phillips

Chicago, IL

Ackerman Function Revisited

AIf P. Steinbach (Letters, April) elegant-
ly solved Christopher Greaves’s chal-
lenge to show the value of Acker-
man(5,5). Unfortunately, Steinbach’s
generalization about operations is
wrong. He showed that the Ackerman
function is a variation on x op,. y, where
op, is addition, op, is multiplication, op;
is exponentiation, and op, is the next step
above exponents. In other words,

x0psy = (xx) 0 x). . .x] y repetitions
of x

and
X0psy = (((X‘)‘)z)] y repetitions of x.

Some interesting observations arise for
operations above addition (for m an inte-
ger,m>1):

X Opm 1=x
1 opmx=1
2 op.2=4
X OPm 2=X OPm-1X

I take exception to the general equation
X OPm Y = X 0Py (X OPm(y—1)),

which has the effect of collecting paren-
theses of an expansion to the right. This
is true for op, and op;, because the ex-
pansions are commutative. Close inspec-
tion of the concepts of “operation” and
“number” leads to the conclusion that
these expansions of parentheses (i.e.,
order of operation) must collect to the
left. This leads to a different general
equation for higher operations (m > 1):

X OPm Y = [x Opm (¥y— 1)]OPm-1 x.

Jeremy Broner
Palo Alto, CA

continued



WHEN YOU NEED YOUR DESK FOR
MORE THAN JUST A COMPUTER...

Introducing E Ree?'s LANstation I.

The LANSstation |, a 286 diskless workstation Emerald provides the best warranty
felivers lightning fast performance, an ultra- program in the industry. 48-hour repair
small footprint, dazzling EGA video display, and or replace, guaranteed—at no charge!
sompatibility with any network card or operating

system at an affordable price. For more information on the

) latest in diskless workstation

:merald has incorporated the latest technologies  technology contact your

n every feature to eliminate the typical space, Emerald Computers

10ise, heat and security problems that plague marketing representative

tandard PCs on a network. at (800) 321-5711.

Jesign experts agree . . .

.. that the LANstation | is the finest example in

unctional ergonomic design. International Design $2,195.

Nagazine said ‘‘products like yours express the Suggested List for 12 MHz 266
3ading edge of contemporary design.”

EMERALD COMPUTERS, INC. COMMMERCIAL PRODUCTS GROUP
7324 SW Durham Road Portland, Oregon 97224

(800) 321-5711  (503) 620-6094 FAX: (503) 639-7932
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Optimizing Compilers

The past few years have seen a lot of ac-
tivity in the development of optimizing
compilers. Unfortunately, most of these
compilers are doing the wrong optimi-
zations.

Compilers should optimize those
things over which the programmer has
no control, not trivialities that can easily
be expressed in the source language. Ex-
amples of such useless optimization in-
clude common subexpression elimina-
tion, loop invariant removal, and loop
unrolling. There is no point in develop-
ing a program to recognize situations
that could benefit from these techniques
because they are all common sense—any
programmer other than a complete nov-
ice should automatically write code that
cannot be optimized by such basic me-
chanical analysis.

There are many useful optimizations
that should be performed that cannot eas-
ily be accomplished by simple local
source code rearrangement. These in-
clude in-line expansion of functions
called only once and reorganization of
program routines so that functions that
often call each other are closer together,

so shorter call instructions can be used.
Optimization shouldn’t compensate
for sloppy programming. Optimizing
compilers should try to generate the best
possible code for a program the way it
was written and not try to analyze wheth-
er the program could have been written
more efficiently. There’s no sense in de-
veloping huge, complex programs to do

what can already be done simply.

James Hague
Richardson, TX

Amiga Graphics Set Right

I am writing in regard to ““Variationson a
Screen” by Phillip Robinson (Graphics
Supplement, April).

I was offended that the IBM PC and
Mac screen shots were both of profes-
sional applications, while the Amiga
screen shown was that of a game. There
are many professional applications on the
Amiga for desktop publishing, two-
dimensional and three-dimensional ren-
dering and animation, word processing,
spreadsheets, video titling, synthesizer
programming and control, terminal em-
ulation, image processing, and so forth.
Why not show the interfaces of one of

these if you couldn’t use Amiga artwork?

By the way, why didn’t you mention
what system produced the ray trace on
the cover of the supplement? Could it
have been an Amiga?

I also take issue with the statement that
“Because these chips [the Amiga’s cus-
tom graphics, data movement, and audio
processors] can handle video informa-
tion while the main CPU is working on
other tasks, the Amiga has a degree of
‘multitasking’—the ability to handle
more than one job at a time.” The custom
chips give the Amiga a degree of parallel
multiprocessing. Multitasking is an attri-
bute of an operating system, not of hard-
ware. Of course, the Amiga’s operating
system has more than a “‘degree” of
multitasking, with both large- and small-
grain multitasking, priorities, inter-
rupts, message passing, and shared pro-
gram libraries.

Robinson’s categorization of the possi-
ble Amiga display resolutions is incor-
rect. The resolutions mentioned are the
nonoverscanned resolutions; for each of
320 by 200 pixels, 320 by 400 pixels,
640 by 200 pixels, and 640 by 400 pixels,

continued

This Should Go On Your Desk
for The Same HBHSIIIIS 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

/‘%v
~.~

74
/o
o.,.:n,

data messages
unattended or
while you run
applications.

But best of all, from vour 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, fnc
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Now there’s a battery-powered 286
with the one feature youve been waiting for.

That little package youve been
expecting from us has just arrived.

The new Toshiba T1600. The
fastest battery-powered portable
computer weve ever made.

It packs a powerful 12MHz 286
microprocessor. One full megabyte
of RAM that’s expandable to 5MB.
Plus a fast 20MB hard disk.

Equally impressive is its 144MB
3V inch diskette drive, detachable,
backlit EGA-compatible display
and two expansion slots for access
to an internal modem, LANs, main-
frames and much more.

But at a total weight of under
12 pounds, the T1600 is bound to
spend alot of time outside the office.
Which is why we added some other
important features.

Like AutoResume, which lets
yourestart your work wherever you
finished. And space for two remov-
able, rechargeable battery packsno
larger than the palm of your hand.

All of which makes one thing
about the T1600unmistakably clear.

It was definitely worth the wait.

T1600: Battery-powered 80C286/12MHz, 20MB hard disk at
27msec, 144MB 3" diskette drive, IMB RAM expandable to
5MB, detachable backlit EGA-compatible LCD, remove-
able rechargeable battery pack, coprocessor socket, 7 sian-
dard interfaces, 2 expansion slots for general purpose options.
For information call 1.800-457.7777. Toshiba PCs are backed
by the Exceptional Care Program (enrollment required).

In Touch with Tomorrow

TOSHIBA

Toshiba America Information Systemns, Inc., Computer Systems Division
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there are corresponding overscan resolu-
tions, nominally 352 by 262 pixels, 352
by 524 pixels, 704 by 262 pixels, and 704
by 524 pixels. These overscan resolu-
tions are another good reason to use the
Amiga in video work, because overscan
is required to properly fill a video
screen. Note that the Hold and Modify
(HAM) mode can be used in any low-res-
olution mode. Note also that all these
resolutions can be displayed simulta-
neously, through the use of multiple,

slidable intuition screens.

The statement that video RAM is sep-
arate from system RAM is not correct—
at least not if Robinson is speaking of
what is known on most systems as a
frame buffer, the area of RAM reserved
for the displayed images. In the case of
the Amiga, the bit maps for graphics
must be located in the lower 512K bytes
(1 megabyte in newer machines) of sys-
tem memory, as must audio waveforms,
disk I/0 buffers, and any other data to be

LOAD CURVES

LOAD

1] " %

* X-Y, Semi-log, Log/Log, Polar Plots
¢ Curve Fitting * Data Smoothing
* Full control of Labels & Scale

Engineers and Scientists
Found Plotting Behind
Businessmen’s Backs!

~ with

2nd Order Curve Fits:
0y=.5- 26+ 0BL
] y=M-J7n.m2
o y=21-104 + 1B I

B S S N S S

100% LOTUS Compatible JRH4I3IHER

Still trying to get engineering & scientific graphs from spreadsheets
or bu;};\lesgs prggramé? If so, gou need TEC?I"’&

industry standard technical graphing & plotting software for
engineers & scientists. Directly reads data from Lotus 1-2-3 work-
sheets, other spreadsheets, & most data acquisition hardware &
software. GUARANTEED easy-to-use or your money back!

According to PC MAGAZINE, “TECH*GRAPH*PAD
is fast, easy-to-use, and produces good-looking output.”

TECH*
GRAPH*
PAD..

Plotting and
— graphing software
for engineers and

RAPH*PAD, the

CALL for FREE Demo Disk

(617) 290-5900

Dealer Inquiries Invited;
International dealers fax (617) 890-1340

¢ Independent X-Y Axes ; Dual Y Axes
* Error Bars * Greek Letters * Symbols
» Laser Printer, Plotter, Printer Output
« IBM PC/XT/AT, PS/2, Apollo, DEC

compatible . . .
> binary engineering

400 Fifth Ave. » Waltham, MA 02154  Tel: (617) 290-5900 e Fax: (617) 890-1340
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accessed by the custom chips. There is
no limitation on what else can be kept in
this lower area of memory—programs,
data stacks, and so forth are perfectly
acceptable. In fact, while it cannot multi-
task more than a couple of large Amiga
applications (or five to eight smaller
ones), a 512K-byte Amiga is perfectly
capable of running programs and dis-
playing graphics simultaneously.

The statement that the custom chip can
manipulate five bit planes is misleading.
The Amiga hardware reference manual
does not mention such a limitation. In
fact, HAM-mode images use six bit
planes, and they’re easily manipulated
using a blitter and the Copper.

The statement that the next release of
Denise will incorporate a 64-color screen
mode is misleading. Except for the earli-
er Amiga 1000s, almost all Amigas can
already use extra halfbrite mode. An-
other statement, that the Amiga’s small-
er market share has led to a smaller li-
brary of programs, is also misleading.
Both the Mac and the IBM PC have been
around for more years than Amiga. Re-
member, more than 1 million Amigas
have been shipped. This is a number to
reckon with, and it will continue to grow.

Also, despite Robinson’s statements to
the contrary, the Amiga comes with
more standard simultaneously display-
able colors than the Mac II (4096 as op-
posed t0 256). And for less than a third of
the price of a Mac 11, that doesn’t seem a
bad buy. But even if the Amiga had fewer
colors, it seems contradictory to say in
one sentence that “The Amiga has also
fallen behind the Mac II in the sheer
number of colors that can be displayed on
the screen—and so is less competitive as
a design and industrial or business
graphics tool,” and then in the very next
sentence to say, “The Amiga’s real
strength is shown in pure graphics tasks
such as games, animation, and video
work.” After all, what requires more re-
alistic rendering capability—CAD and
business graphics, or video painting and
animation? It should be obvious that
Robinson is indulging in some wishful
thinking in this case.

Mark Cashman
Windsor, CT

Software Despotism
Like Ezra Shapiro (*‘Software Despo-
tism: Truth and Fiction,” May), I have
felt the pressure to conform to computer
software that I didn’t like simply because
the boss wanted everyone to standardize.
Of course, the software of choice is what
the boss wanted to use, not what any of
continued



Faster computers sooner. . .

from FORTRON.

Concord Pt Dutoibutom-1988

onotemxy

TTETITYYIOITY

NetSet™ 286 186
— e e Desktop 286 or 386
12, 16. 20 MHz NetSet™ 325, 333 DeskTop or Power 12, I%. 20 MHz

As fast as products are designed, that's about how fast you can get them from Fortron.
In early 1987 we were one of the first to ship an Intel 386™ based personal computer.

Now we're ready to dazzle you with speed again: the NetSet™ 325 and NetSet™ 333 per-
sonal computers, based on Intel 386™ 25 MHz and 33 MHz microprocessors. Designed for
optimum performance of CAD/CAM, UNIX, XENIX, and network
server applications. O Please have a sales

Like all our other personal computers, these come with one full | ePresentative call me.
year of service, free, at your site (USA). We're that sure of the | O Please send me more
reliability. And because we manufacture the computers ourselves, |  "fermation.
right here in California, you know exactly who to call with any
technical questions: and if they do need service, we can fix them
fast. Speed, service, and savings. That's Fortron.

m most interested in
[0 286-based systems
0 386-based systems

la
A.
B.
. la

a
End User

m
a
o)
a

BASIC SYSTEM PRICES START AT 5

NetSet 286-12 386-16 386-20 Plus NetSet 386-325 NetSet 386-333 C. O Corporate Purchaser
41950 2400 3290 D. O DPIMIS.
"2MB IMB IMB .
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the rest of us liked.

I work in a U.S. government labora-
tory, and most of our computer work is
word processing, which we do periodi-
cally. For some years now, my personal
favorite has been Microsoft Word, espe-
cially because of its excellent editing
control via the mouse. But my supervisor
demands that we all write with WordPer-
fect, whether we know how to use it or
not. I’m not smart enough to remember
both sets of commands at the same time,
so I decided to switch to WordPerfect to
make it easier on myself.

It really hurt a few weeks ago when I
tried to go back to Microsoft Word and
found that I couldn’t remember the codes
anymore. By then, I'd learned about ex-
porting foreign file formats, but I fig-
ured, why bother? To add insult to inju-
ry, we are now doing collaborative work
with another laboratory that uses Micro-
soft Word exclusively. After final editing
is complete, I convert the finished files
into Microsoft Word for the other labora-
tory.

Michael D. Kawalek
Corvallis, OR

| ﬂ’\:t’ ASK BYTE

Failing Memory

In November of 1988 I upgraded from an
Atari 800 to a 10-/12-MHz AT with
512K bytes of memory. I bought the ma-
chine from American Semiconductor of
Tampa, Florida. The clock wouldn’t
hold the time and date, so I returned the
system and received in exchange an 8-/
12-MHz baby AT board with only 1
megabyte of memory available on the
motherboard. (The original machine
could accept up to 4 megabytes on the
motherboard.)

After four more motherboard replace-
ments—due to various failures—the
company told me that I had to take back
the baby AT board, like it or not. The
person I contacted also told me that it’s
cheaper and better to get a memory card.

I have read that memory on the
motherboard is faster. Also, I can’t af-
ford to lose an expansion slot.

I would appreciate your opinion on this
situation.

Tony D. Kyritsis
Ft. Lauderdale, FL

Motherboard memory is generally faster.
If the memory chips have low enough ac-
cess times, the CPU can access them at
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up to the CPU clock rate, rather than the
(usually slower) bus speed. Card-based
memory could be as fast, or faster, if the
motherboard memory requires a few wait
states or the bus speed is cranked beyond
the standard 8 MHz.

If the machine inserts wait states,
don’t expect 12-MHz performance. If the
bus runs faster than 8 MHz, expect com-
patibility problems with I/O cards built
for the standard AT bus.

Perhaps most important, you have the
right to get what you ordered. If your
original order explicitly requested the
machine with a 4-megabyte memory ca-
pacity, a vendor can’t force you to accept
another product.—S. A.

Protection, Please
I have a compact-size Seagate ST-225
hard disk drive on my AT clone. I would
like to install a write-protect switch or at
least devise foolproof write protection in
software. Is there any way to do this?
Louis Robichaud
Montreal, Quebec, Canada

The hard disk drive you refer to is con-
nected to the standard AT disk controller
through two cables. One is a 34-pin con-
trol bus that normally has connectors for
two drives. The other is a smaller cable
that passes raw data to or from the disk
controller. The 34-pin cable handles all
the command and status communications
between the disk and the controller; it’s
the cable I'll focus on.

Pin 6 is a signal called —WRITE
GATE, which goes from the controller to
the drive and tells the drive when to en-
able writing. Normally high, the signal
goes low whenever the controller wants to
write data to the drive. Pin 12 is
—WRITE FAULT, which goes low only
when the drive cannot perform the write
operation and needs to inform that con-
troller that a catastrophic failure has oc-
curred. One way to write-protect a drive
is to prevent the —WRITE GATE from
getting through to the disk and simulta-
neously fool the controller into thinking
that the write operation has failed.

You'll want to find a spare disk cable,
a double-pole, double-throw toggle
switch, and a good hobby knife. Identify
lines 6 and 12 in the larger 34-pin cable.
Carefully split along the sides of the two
lines about an inch or so somewhere be-
tween the controller side and the first
drive connector. Having isolated the two
lines, cut them in half, separating the
drive side from the controller side. Con-
nect the switch as shown in figure 1. If
you choose to mount the switch on the
back of your microcomputer, use some

From XT/AT
controller card

To hard
disk drive

From pm 6 —_ To p|n 6

< 1 opot
™ | | | toggle switch

From pin 12 —

To pin 12

Figure 1: Switch-wiring diagram for
write-protecting a hard disk drive.

longer wire as necessary, but keep the
cable lengths to a minimum.

Turn off the computer and exchange
your modified cable for the one in the ma-
chine. Try copying files with the switch in
each position. The write-protected mode
will cause a “‘general failure” message
during writes because of feedback from
the —WRITE GATE to the —WRITE
FAULT.—H. E.

Breaking the 32-megabyte Barrier
I have an 80286 PC clone with a 40-
megabyte hard disk drive, 640K bytes of
RAM, cache memory, and VDisk. What
would be a good interim solution for
breaking the 640K-byte RAM and 32-
megabyte disk barriers until OS/3 (or
whatever they’ll call the 80386 version of
08/2) is available? When OS/3 shows
up, I’ll probably buy an 80386 machine.
Kenneth L. Dunn
Olmsted Falls, OH

I've heard this question numerous times
(see “Breaking the Barrier” in the May
Ask BYTE), and the answer always de-
pends on what you're doing with your
microcomputer.

If you need DOS, the surest way to
break the 32-megabyte disk barrier is
with DOS 4.0 (see “PC-DOS: Pulling
Out the Stops,”’ June BYTE). But if
you're not tied to DOS, you can solve
both memory and disk restrictions by in-
stalling Unix on your machine. The San-
ta Cruz Operation (400 Encinal St., P.O.
Box 1900, Santa Cruz, CA 95061, (800)
626-8649) markets an 80286 Xenix. Go-
ing with Unix would allow you to upgrade
to an 80386 without switching to a new
operating system.—R. G.

More Fax
In the past two years, optical character
recognition (OCR) boards have gone
down in price and up in efficiency. But
one thing that hasn’t changed much is the
price of the necessary scanner.
Most fax machines have a fine mode,
continued



Breakthrough $899 Offer—Now You Can Drive CD-ROM

For a limited time Compact Disk Products (CDP) is NEC CD-ROM rives ¢ &

packaging the state-of-the-art NEC CD-ROM drive EQM C’Ig :}""a” 5“‘:3?1 IOTJCU again T‘}JEC % ‘“/6 Wé/l{,[

with Microsoft's most popular CD-ROM software: P ; U o :lid;rf;_au;s[:; 6 4Iinh;f?crlsjs(:l‘fjcr “% (7:» OJ‘ 0"’ >

Package A—For $399, includes Microsoft Bookshelf, ‘ ﬂ::\:; ;:fnit } r\g&djﬁ\?l:l(luti:‘dfu” % 0'4’0 0,;
acoupon to purchase both Microsoft Stat audio CD hardware (accessible with vCD-Play OOA470¢€¢‘
Pack and Microsoft Small Business operacs with Mo comen 498 mesce oy T
Consultant for only $30 cach, a FREE copy Microsoft kit required). »~r

of CD-Play Demo and FREE Federal Micmsoft Bookshelf (rerail $295): An indispensable

Express delivery* collection of writers' references for word processor users. This is the
. . q most popular CD-ROM title published. You get instant access to: The
Package B—For $1189 also :ndf’dts Microsoft NEC World Almanac, Chicago Manual of Stvle, Bartlett's Familiar
Programmer’s Library Quotations, Roget’s I1: Electronic Thesaurus, American Heritage

Dictionary, Business Information Sources, The US. Zip Code

Directory, Houghton Mifflin Spell Checker and Usage Alert and
YOU SAVE OVER $750! more! All Microsott CD-ROM's are RAM resident and include powerful
cut and paste teatures for popular word processing packages.
CTRTE Micmsoft Stat Pack (retail $125): Now you have easy
access to the abundance of statistics published by the Federal
BUY CD-ROM now! CDP sells over T v R—— Government—census data, business statistics, agricultural
200 quality CD-ROM titles for libraries, : ) ) survevs and much more, plus Microsoft Excel and Lotus
’ Wi g et - . 1-2-3 spreadshect files for all tables. A must for marketers
schools, legal and medical professionals, 7 ]

programmers, and many others. Over
25 new titles are being published cach
month. With IBM, NEC, and HP
announcing new CD-ROM based PC’s
or Mini's, a CD-ROM drive is becom-
ing as necessary as a floppy drive.

“I believe more than ever that CD-
ROM products will be a major force in
the expansion of the information
industrv.”” Bill Gates.

M icrosoft Small Business Consultant (retail $149):
The most popular publications of the Small Business
Administration and Deloitie, Haskins and Sells on running
a small business. Answer tax, accounting, legal,
personal, and financing questions in an
instant. A gold mine for businessmen,
accountants, and consultants.

Microsoft Bookshelf

icrosoft Programmers Library
(retail $395): All thecriticsare raving . a
masterpiece of simplicity and function.” PC
World, Mav '89. A complete librarv (over
20,000 pages) of the latest releases of
Microsoft’s Technical Reference
Manuals covering OS/2, Windows
MS-DOS, C, MASM, etc. with 8
megabytes of source code.

Also includes FREE
CD ROM

CDP is the largest specialized supplier
of CD-ROM productsin the U.S. Since 1987, CDP has supplied you with prompt
service and expert advice. .. at the best prices. CDP is committed to CD-ROM
and it shows. Our Unconditional Guarantee is unmatched. Our free Federal

Express delivery isan industry first. Call now and tomorrow you will be driving stfi'\:,‘;or;k}%
oy R L

these power CD-ROM products. Circle 62 on Reader Service Card Proﬁ:zﬁa?ﬁ}:
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UNCONDITIONAL GUARANTEE
1) IfFOR ANY REASON vou are unhappy with your purchase you may return it within -
30 days for a FULL REFUND.

' During the 90-day NEC warranty period CDP will ship replacement drives overnight.

ORDER NOW! 800-MEGABY Te (634-2298)

(Order line open M-S, 9AM-9PN EST)

Fax Orders 212-737-8289 ¢ Inquiries/Free tech. Support 212-737-8400
DEALER INQUIRIES WELCOME

FREE CD-ROM: Mail in your order coupon and receive the CD-ROM Source Disk
FREE. Includes demos of many popular CD-ROM products and retails for $89.

*Federal Express deliverv free for phone/fax orders within continental US. only.

Compact Disk Products, [nc.
123 East 85th Street, New York, New York 10028
(212) 737-8400
[ Please send me a free CDP Encyclopedia of CD ROM Products
OCorporate / personal check money order enclosed

Charge my (circle one) American Express ~ Optima VISA
MasterCard Diner’s Club

Please send the package I've checked below.

[J Package “A™-Complete NEC CD-ROM drive kit (internal or stand-alone)
plus Bookshelf and CD-Play Demo (includes a coupon to purchase both Stat
Pack/Small Business Consultant for $50 each) for onlv $899!

)
O Package **B"~Complete NEC CD-ROM drive kit (internal or stand-alone) plus ‘

Acct. # exp. date

Signature

Name

Company
Address

Bookshelf, CD-Play Demo and Programmer's Library (includes a coupon to purchase
both Stat Pack/Small Business Constltant for $50 each) for only $1199!
Please send the following drive configuration with my order:

[J Stand-alone NEC CDR-77; Sclect J PC/XT/AT 386

or [J Microchannel ‘ L ¢

{J Internal NEC CDR-80(PC/XT/AT 386 Only)

City State: Zip
-

Phone
rices inalude Federal Express shipping and handling
revdents add 8 25% sales tax

& | ' - ]
rlc Radio History -
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People are talking ahout us.

“Lahey F77L is definitely for the programmer's market, with features for the casual
and professional user...EDITOR’S CHOICE” PC Magazine

“It is a fantastic product.” PC Australia

“This is a very good implementation of FORTRAN, better than the one I use on my
minicomputer system.” /EEE Software

“It should be the last FORTRAN compiler you will need to buy...” Your Computer
“Lahey F77L was by far the easiest compiler to use...” Programmer’s Journal

“Compilation speed is Lahey FORTRAN's most remarkable feature; it is unbelievably
fast...Realistically, Lahey FORTRAN is the most efficient and productive FORTRAN
development tool for the DOS environment...” BYTE, Nov. ‘87, p.187—David W. Burleigh

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

NOW!! A high speed stand alone copier
for 5V4 and 3%z inch diskettes
duplicates virtually any format

When your requirements call Top quality copying The modular design of the
for unattended, high speed du- Victory Duplicators actually V3200 and Victory's overnight
plication of virtually any 5V or improve the quality of copies shipment of replacement parts
3% inch diskette, Victory's during duplication. The V3200 let's you service the system at
Stand-Alone V3200 Duplicator validates the integrity of each your location, avoiding costly
is what you need. The reliable, master disk and verifies copies offsite repair and downtime.
desk-top design is ideal for bit for bit to ensure quality. Victory stands behind the
both office and industrial use. The system automatically V3200 with a four month
sorts copied disks into an ac- warranty.
The V3200 features: cept or reject output canister.
. gimpl;e‘a %?sh-&ullo‘;r 03eral}ilon o -
« Switchable 3% and 5V inc o-it-yourself service
copy drives Victory systems have built-in Call (800) 421.'010:?' .
« Support for most formats in- diagnostics to test and main- And ask about Victory's family
cluding [BM, Apple, Amiga, tain the system. A preventive of affordable Autoloaders.
and Atari maintenance indicator alerts
+» Copy speed up to 250 you at regular intervals to
disks/hour check drive alignment and

* Production statistics display
» Exceptional copy quality
- - a8 .

» Batch Processing multiple clean drive heads using utili-
jobs with different formats ties included with the system. V

VICTORY
ENTERPRISES

Technology. Inc.

Victory Plaza

1011 E. 532 Street

Austin, TX 78751-1728

(512) 450-0801

In Europe call BFI: Paris (33-1) 45330137,
Frankfun (49-6074) 27051, Milan (39-2)
33100535, England (44-6) 2288246.
Loadplan-London (44-1) 2007733,
Loadplan-Australia (61-3) 525 4088

CALL ABOUT A VIDEO TAPE DEMONSTRATION
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which has good enough resolution for
OCR. It seems to me that a fax interface
could be incorporated on the OCR board.
The board would give the fax machine
the signal to begin transmitting, make
the A/D conversion, and calculate the
scan rate and linear conversion to use the
fax signal. I see quite a market for such a
board. What are the problems?

Robert R. Stevens

Phuket, Thailand

I believe you're describing the fax-ma-
chine-on-a-board technology, which has
progressed rapidly in the past year. Prod-
ucts of this type can now be had for about
$400 or so. It would be a simple matter to
have the fax call up the microcomputer
with the fax board and transmit the digi-
tized document to the microcomputer.
What's missing then is the software to
feed the received fax to the OCR board. A
few hundred dollars will get you the nec-
essary file-conversion software and
drivers. Contact the manufacturer of the
OCR board you'd like to use.

With scanners now down to $1000, it
might be easier just to buy an inexpensive
scanner. If you 've just spent thousands on
a good OCR board, you'll have to spend
$400 or more for a fax card and a few
hundred more on software.

Another approach to your problem is to
turn to the class of fax machines that in-
corporate storage and serial connections
for computers. They were made specifi-
cally to work in the way that you've de-
scribed. You connect the output of the fax
machine directly to your computer. When
you feed in the document, the fax acts like
a scanner, sending the digitized docu-
ment to the microcomputer. Fax manage-
ment software can send this to an OCR
board or software product, convert itto a
graphic for desktop publishing, and so
on. Fax machines with this capability are
available from Canon and other manu-
facturers. There is commercially avail-
able software that does all the necessary
routing and conversions. FaxMate from
Bright Ideas (87A Ocean St., South Port-
land, ME 04106, (207) 767-6031) per-
forms all these functions, as well as using
the fax as a modem and a printer.

—H. E.

Model 100 Goes to School
Some years ago I purchased a Tandy 100
laptop. Now I want to use it as an elec-
tronic notebook for college. How do I
dump my files from it to my IBM clone (a
12-MHz 80286 machine)?
Arthur L. Peasall
APO, NY

continued
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You have fine taste in computers—the
Model 100’s light weight and good bat-
tery life make it an excellent choice for
taking notes (I own a Model 100 myself).

The Model 100 has a standard RS-
232C serial port that supports all the ex-
pected speeds up to 19.2 kilobits per sec-
ond. To connect it to an AT clone, you'll
need a cable that looks like what I've
shown in figure 2.

Find some telecommunications soft-
ware for your AT that can handle ASCII
file transfers with XON/XOFF handshak-
ing. Almost anything will do. Connect the
cable and set the AT to full-duplex, 2400
bps, no parity, 8 data bits, and 1 stop bit.
From the Model 100 main menu, move
the cursor to TELCOM and press Return.
Press F3 for STAT(us). For 2400 bps, the
status setting is 68NIE. Press F4 for
TERM. Type a few characters on the
Model 100; you should see them appear
on the AT. Test the setup on the AT, too.

When you're ready to transfer a file
from the Model 100 to the AT, start the
software on the AT side “‘receiving” or
“downloading” an ASCII file. On the
Model 100, press F3 (Up). Enter the file-
name and press Return. After the file is

Model 100 end AT end
DB-25 male DB-9 female
Pin 2 Pin 2
Pin 3 Pin 3
Pin 7 Pin 5

Figure 2: Diagram for a PC
AT-to-Model 100 cable.

transferred, stop the AT'’s receive opera-
tion. The file you receive on the AT will
still be formatted for the Model 100.
Paragraphs are represented as one long
line with a carriage return at the end. De-
pending on your word processor, you may
need software to convert the carriage re-
turn character to a carriage return/line-
feed pair.

To send a file to the Model 100, set the
AT to “send” or “‘upload” a file. If pos-
sible, make sure that the AT strips off
linefeed characters. Press F2 (Down) on

the Model 100 to start the transfer. Enter
a filename and press Return, and then
start the receiving process on the AT. You
may want to try other transmission speeds;
check your Model 100’s documentation
Jor changing the data transfer rates.

A less-technical means of saving files
on the AT is a product called Disk+ from
Personal Computer Support Group (4540
Beltway Dr., Dallas, TX 75244, (214)
404-4008). Disk+ is a ROM chip that fits
in the Model 100 and a disk that you load
on your AT. You connect the cabling be-
tween the computers and run both soft-
ware packages. You simply position the
cursor over the file you want to transfer,
and Disk+ automatically sets the data
transfer rates and transfers the file.
You'll still need to do some simple file
conversions to use the file in your AT’s
word processor. Personal Computer Sup-
port Group will even sell you the cable if
you don’t want to make it yourself.

By the way, if the keyboard noise both-
ers your fellow classmates, gently pry off
the keytops and place small orthodontic
rubber bands around the keyswitch posts.
This cuts down on the noise.—H. E.

continued
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you design and
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Ized reports using

64 combinations of
fonts, sizes, colors,

and styles.

1 of Self-Expression. It’s so simple,
it's brilliant. Imagine having the power of a Word Processor,
Spreadsheet, Database. and Communications —all in one
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SmartWarell is the
newest product in
the line of informa-
tion Management

© Copyright 1984-1988. Informix Soltware, Inc. SmartWare is @ registered trademark of Informis Saftware [ns

Informix.

information, and creating the perfect business document. Suddenly,
new ideas start coming to mind. You're thinking, this is the edge

I need to succeed. I'm not going
to look like everyone else any- INFORM'X

more. I'm going to look smarter.  nFoRMATION HANAGEMENT SOFTVARE

For your upgrade information or free demo disk, and the name of your nearest authorized
SmartWare dealer, call 1-800-331-1763, ext 1000. (In Canada call 1-416-566-7024.)
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What’s in a Word?

I am interested in the structure of .EXE
program files. By reading explanations
about the .EXE header layout in various
books on DOS, I have come to under-
stand all but one item, the word check-
sum at byte offsets 12-13 hexadecimal. I
have experimented with it by plugging in
a variety of arbitrary values in a couple of
.EXE-format programs, but the pro-
grams have always loaded and run with
no problems.

How is this value calculated, and how
is it used when the program is loaded and
running?

Ronald Rowley
Laurel, MD

The item you describe is the one’s com-
plement checksum of all the words in the
.EXE file. This item is calculated by
LINK (as LINK is creating the .EXE
file), such that if you add together all the
words of the .EXE file, the result (ignor-

The average business person wastes
510 7* hours each week on the tele-
phone. That's over 9 weeks a year of
wasted time and profits. That's why you
need Watson.

What Is Watson?

It's the $199 hardware and software
system that turns your PC and tele-
phone into an intelligent communica-
tions system that outperforms voice
messaging systems costing thousands
of dollars more.

Why Watson?

Because Watson invented the cate-
gory of PC voice mail. Because PC
Magazine selected Watson Version 1
as "Editor's Choice for Product of the
Year in 1984." Because Watson Version
6.23 is a Hayes compatible modem
(1200 or 2400 BPS) that runs com-
pletely in the background without inter-
fering with other computing functions.
Because Watson comes with a 60-
day free support program. Because
Watson has over 30,000 satisfied
users. And because over 45% of

our sales come from user referrals!

All This For Just $199.

With basic Watson you'll get a single or
multiple user system that answers the
phone; forwards messages to any
phone, even pagers; provides private
and public voice mailboxes; gives you
a personal calendar and programma-
ble alarms plus a dictation system with
full featured voice editing. You'll get
auto dialing, remote access operation
and message retrieval. Plus a sortable
phone book based on a Rolodex™

file card structure in which you can
enter free form notes and do key word
searches. Andit's all yours for just $199.

Here's the PG Voice Mail system that can
increase your productivity by over 8 weeks.

*George Walther, Phone Powér (New York: Berkley Books, 1986)

Call on the power of
‘ n hts o n®

from NaturalM

Watson—Voice Information
System (VIS)” Option.

An English-like command language
that allows you to customize voice mes-
sages, control message sequences
with touch tones for both inbound and
outbound response applications.

Hear All About it.

To decide which Watson is right for
you, call our Demo Hotline. You'll hear
an actual demonstration and discover
all the ways Watson can work for you.

Call Our Demo Hotline Now.
1-800-6-WATSON, EXT. 242. In MA
1-508-651-2186 EXT. 242. Or to order
Watson directly, call 1-800-533-6120
EXT. 242 (in MA 1-508-655-6066
EXT. 242).

MasterCard, VISA, and American
Express accepted.

30 Day Money-Back Guarantee.
Try Watson for 30 ]
days. If you aren't
completely satisfied,
return it for a full
refund.

FREE Copy Of
Phone Power
Just For
Listening

To Our Demo.
We'll send you a free G
copy of Phone Power, if you call

before 10/31/89 and ask for extension
242. No order necessary. Over 200
pages of practical techniques for small
business owners and company execu-
tives, Make your telephone and your
time more profitable.

icroqmm NrS
8 Ene Drive, Natick, MA 01760-1313 .
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ing carries) is hexadecimal FFFF. The
idea was that when you went to execute
an .EXE file, DOS would calculate the
file’s checksum and refuse to run the pro-
gram if the result was anyrhing other than
FFFF (indicating a possible corrupt file).
To date, I haven't found a version of MS-
DOS that pays heed to the checksum. It
appears that you haven't, either.—R. G.

Multiple Monitors
I have an XT clone, a monochrome moni-
tor, and a TV monitor. I also have an
IBM monochrome card, a color graphics
card, and a Hercules-compatible graph-
ics card. Right now, I have the mono-
chrome card and the color graphics card
in the machine. I can output text on the
monochrome monitor, but not graphics.
I'd like to do graphics on the mono-

chrome monitor and play games on the
TV monitor. I plan to replace the mono-
chrome card with the Hercules graphics
card, but a friend said that this would
break my motherboard (two graphics
cards can’t be placed in the same mother-
board). Can I output graphics to the
monochrome card and play games on the
color monitor?

Daniel Fu

Austin, TX

It is possible to combine Hercules and
CGA graphics adapters in the same ma-
chine, but there are a few qualifications.
First, you need an IBM CGA card or
clone with composite output. This will let
you connect your CGA card to the TV for
the price of an RF modulator. Second,
you’ll need to configure your Hercules
clone to run in half mode, so that it will
be able to share the display segment with
the CGA card. Most applications written
for the Hercules graphics card require
full mode, so you may have trouble with
off-the-shelf software. One last caution:
The composite output from the CGA card
may be suitable for games only.—S. A.

FIX

In a June What’s New item (“HyperPad
Goes DOS”) and a July Short Take
(“Desktop Manager with Hypertext
Power’") on HyperPAD from Brightbill-
Roberts, we mistakenly referred to Hy-
perPAD’s scripting language as Hyper-
Script. The actual name of the scripting
language is PADtalk. HyperScript is a
registered trademark for the program-
ming language used in WingZ by Infor-
mix Software. @



CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Unix Multitasking
Dear Jerry,

Your latest endeavors in Unix have
caught my attention. I work in MS-DOS,
the Mac operating system, and Unix, and
I prefer Unix more each day. I'm afraid
that your statement about Unix not doing
multitasking is 100 percent wrong. The
real problem is that the non-network vet-
sion of Q&A Write was not designed to
work in a true multitasking environment.
It was designed to work in a single-user
environment, and when it finds another
copy of itself running, it assumes that
you are trying to violate your copyright.

DESQview gets around this not by ac-
tively multitasking but by using an auto-
mated fast context-switching scheme.
It’s probably just a simple round-robin
system without dynamic load balancing
or any other optimization. Since you just
have a context switch and only one active
process at a time, Q&A cannot tell that it
has been loaded more than once.

In Unix, multiple processes know who
their user is, but Q&A isn’t aware that
the user of one process is the user of the
other process, because it doesn’t bother
to check. You see, Unix processes are
not special cases for certain situations;
they are generalized and carry enough
information to allow them to identify
themselves, their owner, their environ-
ment, and more.

I applaud your looking into Unix, and
I think that since we now have microcom-
puters powerful enough to support Unix
properly, we will see more powerful ap-
plications. With you pointing to trouble
spots in Unix, we may see a new level of
refinement and performance for users.
With the interprocess communication
and networking abilities of Unix, we
should see the visions of Mitch Kapor
materialize. The types of things he wants
to do may be impossible on an MS-DOS,
CP/M, or Macintosh operating-system
machine.

Tony Dean
Douglasville, GA

Clearly you know more about Unix than I
do, but my point was then and is now that

Unix remains a guru-friendly system that
requires wizardry to get and keep it run-
ning. If you have access to a wizard, it’s
probably wonderful.

I keep hearing about new Unix-based
systems that won’t have that problem. So
far, I haven’t had a chance to run one.

Steve Jobs once said that no one in his
right mind would use Unix as the operat-
ing system for a new computer. He has
clearly changed his mind. Perhaps new
versions of Unix will change mine.

—lJerry

Under-the-Desktop Keyboard
Dear Jerry,

The usual low-budget recourse to lack
of work space is to get a flush door and
set it across a couple of sawhorses or
small bookcases (and in cases of absolute
necessity, cinder blocks), but usually
either the keyboard or the table is at the
wrong height. Enter the keyboard draw-
er, but, as you once remarked, these are
not made long enough (or perhaps deep
enough) for a mouse beside the key-
board.

My solution to this problem (actually,
I needed space for a digitizing tablet
rather than a mouse, but the principle is
the same) was to buy a pair of keyboard
drawer slides. These are full-extension
slides like those on file drawers, but they
have hanging brackets to screw onto the
bottom of a table. They provide a drop of
about 3 inches, which gives you a key-
board height of 26 inches or more under a
standard 29-inch table. All you need then
is a piece of % -inch plywood—whatever
size you want—and you’re home free.
My slides are made by Knape & Vogt
(Model #8100). The 14-inch size (the
smallest) is about right for a keyboard,
and a pair costs $12.05. I hope this helps.

continued

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

Puzzled over
which Pascal
compiler is best
for you?

solution:

BLAL
Ry

%‘-
Our tools support both

QuickPascal and Turbo Pascal.
POWER TOOLS PLUS/5.0 $149

Full teatured function library
© Features context sensitive help screens
& window oriented pick lists @ multiple-line edit
fields with tullr configurable edit keys
@ moving bar pull-down menus and windows
@ in-memory sort routines @ EMS support
¢ TSRs and ISRs @ and much more!

ASYNCH PLUS $129

Asynchronous communication manager
@ Features speeds to 19.2K baud
@ XON/XOFF protocol @ support for up to 4
comm ports @ hardware handshaking
¢ XModem file transfer & 1/0 buffers up to 64K
¢ and much more!

POWER SCREEN

Screen 1/0 manager
@ Features screen painter @ virtual screens
¢ data validation & context sensitive help
@ unlimited screens @ definable keys
@ and much more!

Fast, flexible and affordable!

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

FREE with these products!
Source code, complete sample programs, a
comprehenswe reference manual with extensive
examples, the Norton Guides Instant Access
Program, and a comprehensive online database.
Supports QuickPascal and Turbo Pascal!
All of these products support Turbo Pascal 4.0,
5.0, and 5.5 and Quickpascal 1.0.

Put Blaise tools to the test!

If atany time during the first 30 days you are not
completely satistied with their speed and
flexibility, we’ll refund your money.

Call (800) 333-8087 today!

FAX: (415) 540-1938

BLAISE COMPUTING INC.

2560 Ninth Mreet. Suite 316 Berkeles. (A 94710 1415) $40-5441

Turbo Pascal is a registered trademark of Borland International.
QuickPascal is a registered trademark of Microsoft Corporation.
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On another subject, I have recently
converted most of my computing opera-
tions from CP/M (and HDOS) to MS-
DOS, and I miss some of the nice touches
that I used to be able to write into the
programs I used. So I’m looking for a
disassembler that will let me do some
customizing—particularly on dedicated
application programs like AutoYACHT,
which I use to fair up the lines of new de-
signs. I have seen a program called The
Sourcer reviewed with pretty favorable
comments. Do you have any experience
with it? Or do you know another, prefer-
ably reasonably priced, program?

Michael Porter
Chebeague Island, ME

That’s a great idea. My present computer
table is large enough and has a mouse
platform, but the whole thing is 48 inches
wide, which is larger than 1 like.

I'm contemplating rearranging the of-
fice—were doing a CAD plan first, using
Generic CAD (although we have Auto-
CAD, which is superb, I thought I'd try it
with something more affordable for read-
ers). 1 should have thought there would
be hardware 10 let you do that, but some-
how the idea hadn’t sunk in. Thanks.

I've heard reasonable things about The
Sourcer, but I have not used it. I fear 1
haven’t disassembled a program for at
least five years. Sigh. There’s no better
way to really learn what’s going on.

—Jerry

Not Seeing Red
Dear Jerry,

I have a Zenith FTM display, model
ZCM-1490, and I have experienced in-
termittent problems with the red gun.
When I come to work in the morning and
turn on my computer, there’s about a 50
percent chance of no red for 15 minutes
or so until the monitor warms up. I veri-

fied that the problem was in the monitor
by putting a second monitor (a multisync
type) on my desk and swapping the video
cables (I have rewired the cable on my
FTM to be the same 9-pin connector as
the multisync). Lately, the red has also
disappeared a few times in the after-
noon. Unfortunately, intermittent prob-
lems don’t tend to show up when you
bring the item in for service, so I have re-
signed myself to occasionally lacking red
until the problem worsens.

That’s not the only problem I’ve had.
When I got my first FTM, I showed it to
some people in the office a couple of
times. Then, after the accumulated “on”
time was about 20 minutes, it got really
bright and out of focus for a little while,
and then it went blank. A trustworthy co-
worker suggested the high-voltage sec-
tion as the culprit. The local Heath/
Zenith dealers swapped it for free with
the one they had, which is the one that is
now having the red problem. I'm lucky
that those first 20 minutes of demos were
done on a PS/2 VGA before I rewired the
cable.

Despite these problems, I am en-
thralled with the image quality of the
FTM. I am using it with the Pepper SGT
board from Number Nine Computer
Corp. While this board may be a bit pric-
ey for most people ($1995), devoted pro-
grammers may find it worthwhile. It
contains two graphics coprocessors; the
Intel 82786 provides hardware window-
ing support and ‘‘canned’ graphics
functions, and the TI 34010 provides
programmable graphics functions. This
is the only display board I know of that
provides this absolutely essential combi-
nation of functions. Hardware window-
ing means that different regions on the
screen have their own pointers to bit
maps, so independent smooth scrolling
of each region can be accomplished by

changing pointers rather than movin
huge amounts of data. Programmabl
graphics functions are needed because
is impossible for the chip designers t
think of all the graphics algorithms th:
you will need.

There is not much off-the-shelf sofi
ware that can really take advantage ¢
this board, other than AutoCAD an
Lotus 1-2-3 with customized drivers.
suspect that Windows and Presentatio
Manager currently treat the screen as on
big bit map rather than allow the grapt
ics driver to maintain separate bit map
for each window; if this is true, I hop
things will evolve.

The connector on the Pepper SG'
board is a DE9 (common 9-pin) type. A
the time I purchased the Zenith FTM,
wanted to make an adapter but could nc
find a female DE1S5 connector (15 pins i
the space of 9) to mate with its vide
cable. Therefore, I cut off the FTM’s fac
tory DEI1S and replaced it with a DAl
(normal 15-pin) and then used an adapte
cable to get down to 9 pins. However
now Radio Shack sells male and femal
DE1S5 connectors.

Kevin C. Scol
Rochester, N

Like you, I've had problems with th
FTM, but the darned thing is so glori
ous—glare-free, under horrible lightin,
conditions—that it doesn’t matter. It'
wonderful.

It’s also the only American-mad
monitor on the market, to the best of m
knowledge.

Thanks for the tip. I've had a horribl
problem finding proper cables. Now
adays I call the folks at Candy Cable ¢
San Diego and let them worry about mak
ing the darned things up. They do it fo
not a lot more than I could do it mysel)
and theirs are much neater.—Jerry ®

Subscription Problems?

If you have a problem with your BYTE subscription, write us with
the details. We'll do our best to set it right. But we must have the
name, address, and zip of the subscription (new and old address,
if it's a change of address). If the problem involves a payment, be
sure to include copies of the credit card statement, or front and
back of cancelled checks. Include a “business hours”
phone number if possible.

Subscriber Service, P.O. Box 555, Hightstown, NJ] 08520

We want to help!

EBVIE
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WHAT'S NEwW

HARDWARI

e SN ST EMS

A 20-megabyte
Laptop That Won'’t
Weigh You Down

ven when configured
with its rechargeable bat-
tery and an optional Prairie-
Tek 2'%-inch hard disk drive,
the GRiDLite XL (extra
light) weighs only 9% pounds.

One reason it’s so light is
the compact hard disk drive.
Another reason is the smaller
and lighter battery afforded by
the low power consumption
of the PrairieTek drive and the
LCD. Battery power lasts 3
to 4 hours.

The GRiDLite XL is based
on an 8-MHz 80C86 CMOS
CPU. A standard configura-
tion includes 128K bytes of
RAM (upgradable to 1 mega-
byte), a 1.44-megabyte 3'%-
inch floppy disk drive, and
video (CGA, 9-pin), serial,
and parallel ports. Options
include the 20-megabyte hard
disk drive (which replaces
the floppy disk drive), an 8087
math coprocessor, and a
2400-bps internal modem.
Price: $1950; with 20-mega-
byte drive, $3125.

Contact: GRiD Systems
Corp., 47211 Lakeview Bivd.,
P.O. Box 5003, Fremont, CA
94537, (415) 656-4700.
Inquiry 1115.

Dynabook
Introduces Modular
Notebook

A notebook-size computer
called the Dynabook 286
has a modular design.

There's a processor/keyboard/
disk unit, a display unit, an
optional battery, and an op-
tional *“docking station™ for
quick attachment to printers or

The GRiDLite XL. with a 20-megabyte drive, weighs 9% pounds.

other peripherals.

The processor unit is based
around a 16-MHz Harris
80C286 (with an optional
12-MHz 80287 math copro-
cessor). It includes 1 megabyte
of one-wait-state, 100-ns
RAM (expandable to 4 mega-
bytes) and a full-size key-
board. A 1.44-megabyte 3'4-
inch floppy disk drive is
standard, and built-in 20-
megabyte or 40-megabyte
hard disk drives can be
ordered.

The detachable blue-tinted
display, only ¥%,-inch thick,
uses electroluminescent
backlit supertwist LCD tech-
nology and measures 11
inches diagonally.

For power. the Dynabook
286 uses either an unusual dry
lead acid battery. which has
the same dimensions as the
computer and is only %-inch
thick, or a lightweight but
bulky AC power adapter.
The 2- to 4-hour battery does

not need to be “deep
charged”; instead, it can be
topped off like a gas tank. It
also weighs 5 pounds, bringing
the full weight for a mobile
version of the Dynabook to
more than 14 pounds (not in-
cluding the hard disk drive).
The company says the AC
adapter includes built-in surge
suppression.

The 2-pound docking sta-
tion snaps onto the back of
the computer with two big
latches. On the back are a par-
allel port, two serial ports,
and ports for an external key-
board, mouse, VGA monitor,
and AT expansion bus.

Price: $4695; with 20-mega-
byte hard disk drive, $5195;
battery, $249; docking sta-
tion, $299.

Contact: Dynabook Tech-
nologies, 6150 Stoneridge
Mall Rd., Suite 225,
Pleasanton, CA 94566, (415)
847-0660.

Inquiry 1116.

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 microbyies. hw conferences.

From VCRs to
Computers, Emerson
Reaches Out

merson Radio charged
into the personal com-
puter business this month
with three low-end, low-priced
systems that offer something
new.

For example, Emerson
commissioned Microsoft for
MS-DOS 3.3 in ROM. You
can also order DOS on disks,
but the company says it plans
to upgrade all DOS-in-ROM
models with talking capabili-
ties sometime later this year.
Spoken DOS, a company
spokesperson said, will be pos-
sible with video-compression
software technology licensed
from UVC.

The company's first ma-
chine, the 8000EC, is a small-
footprint 10-MHz 8088. It
features a pop-up training and
menu program designed to
guide beginners through bun-
dled word processor, spread-
sheet, home accounting, and
financial management pack-
ages. It’s expandable, too,
with four open 8-bit slots.

A new 16-MHz 80286 sys-
tem and a 16-MHz 80386SX
system feature SynOptics
sound chips. For music synthe-
sis within a range of eight oc-
taves, models 8286EC and
8386EC feature 12 amplitude
controllers, six mixers, six fre-
quency generators, and two
noise generators.

All systems include DOS,
keyboards, and monitors.
Price: 8000EC, under $600;
8286EC, under $900;
8386EC, under $1000.
Contact: Emerson Computer
Corp., 5500 East Slauson
Ave., Commerce, CA 90040,
(213) 722-9800.

Inquiry 1114.

continued
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WHAT’S NEW

A 16-inch NuBus
Monitor for Tall
Applications

he TX SE/30 16-inch

color monitor for the Mac
SE/30 features the standard
1024-pixel width, but the
display is slightly taller than
normal, at 808 pixels. Resolu-
tion is 76 dpi, the refresh rate
is 72 Hz, and dot pitch is
0.31 mm.

The included NuBus video
controller features a 32-bit
data path and a full megabyte
of dedicated video memory,
enough to easily display up to
256 colors. It operates at either
1 or 8 bits per pixel. Software
included with the monitor lets
you adjust brightness and
contrast, and it also automati-
cally dims the display to a
preset level.

Outside dimensions are 19
by 19 by 21 inches, and it
weighs 86 pounds.

Price: $4495.

Contact: E-Machines, Inc.,
9305 Southwest Gemini Dr.,
Beaverton, OR 97005, (503)
646-6699.

Inquiry 1120.

Tape Backup
Runs off Floppy Disk
Drive Controller

he Excel 40AT and Ex-

cel I1 40fi are 40-mega-
byte cartridge-based tape
backup systems that operate
of f your computer’s floppy
disk drive controller.

Both the 40AT, for AT-
based systems, and the II 40fi,
for most PS/2-based systems,
fit in the open half-height
floppy disk drive slot and
back up data onto DC 2000
minicartridges. Data backup
speed is rated at up to 3.8
megabytes per minute. Both
subsystems use the QIC-40
recording format.

The subsystems also fea-
ture background formatting,
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E-Machines’ high-resolution NuBus monitor.

which lets you run applica-
tions during tape formatting,
and 100-inch-per-second fast
forward, seek. and rewind.
Price: 40AT, $499; II 40fi,
$549.

Contact: Everex Systems,
Inc., 48431 Milmont Dr.,
Fremont, CA 94538, (415)
498-1111.

Inquiry 1119.

Output Technology
Speeds Up
Dot Matrix

utput Technology’s

Model 2132 printer is an
affordable alternative to to-
day’s laser printers, if blister-
ing speed is of utmost
importance.

High-speed draft mode is
rated at 350 lines per minute,
the company says, based on
impact tri-matrix technology.
You get three 9-wire print
heads and four print modes:
high-speed draft, draft, cor-

respondence quality, and near-

letter quality (two-pass
printing).

The following printer emu-
lations are included: Epson
FX-286e, IBM Proprinter
XL, and Printronix P6000.

The buffer size is 8K or 512
bytes, user-selectable. And you
can get the 2132 to print in
several additional print styles,
like bold and superscript.

The 2132 weighs 70
pounds and measures 27 by 11
by 20 inches. Paper handling
for forms and fault detection
are included. Options include
twin-axial and coaxial inter-
face cards for networking.
Price: $3995.

Contact: Output Technology
Corp., East 9922 Montgom-
ery, Spokane, WA 99206,
(509) 926-3855.

Inquiry 1121.

Experience
the Resolution

y increasing video am-
plifier bandwidth and
scan frequencies, and by
using a custom controller,
Flanders Research has pro-
duced a 3300- by 2560-pixel
monochrome monitor that's
priced about the same as its
1024- by 768-pixel brethren.
Designed for high-preci-
sion CAD, desktop publishing,
and other demanding applica-
tions, it’s of the 300-dpi non-
interlaced variety with a
landscape display.
Both the 15- and the 19-

inch monitors have a video am-
plifier bandwidth of 750

MHz and a horizontal scan fre-
quency of 210 kHz, the com-
pany claims. That compares to
standard video amplifier
bandwidths on other high-reso-
lution monitors of 100 or 150
MHz. Standard horizontal
scan frequencies for VGA
monitors are 31.5 kHz and are
35.5 kHz for monitors adher-
ing to the 8514/A specifi-
cations.

The high resolution is also
the result of a new CRT con-
cept, which involves mount-
ing a high-precision electron
gun to a glass bulb, Flanders
says. Hughes Aircraft also
contributed a new paper-
white phosphor that’s opti-
mized to produce a flicker-
free display. In cooperation
with Discom, Flanders devel-
oped a yoke capable of han-
dling more than 15 A of
deflection current at the
horizontal scan frequency
of 210 kHz.

The custom controller will
emulate EGA, which also
makes it compatible with
Hercules, Flanders says. But
there won’t be initial support
for VGA or 8514/A standards.

You’ll need to purchase
your operating system (DOS)
and your graphics environ-
ment (Microsoft Windows or
GEM Ventura) separately;
Flanders’ first video control-
lers fit inside the monitor.

OEMs are developing pro-
prietary controllers for both
the IBM PC and Macintosh
markets, the company says.
Flanders also plans to release
a SCSI-based controller and
DOS-based software in
October.

Price: $3490; 19-inch,
$4490; controller, $3000 to
$3500; total 19-inch system,
under $7000.

Contact: Flanders Research,
Inc., 88 Bartley Sq., Suite
C-6, Flanders, NJ 07836,
(201) 584-0116.

Inquiry 1118.

continued



After centuries of practice,
mankind perfects engineering

calculations:

Announcing MathCAD 2.5:
The Dawn of a New Age.

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

Perhaps the Century of Speed, or
the Era of Ease. But whatever the
name, this is the age of MathCAD 2.5,
the only math package that looks
and works the wav vou think.
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MathCAD 2.5 includes 3-D plotting, HPGL sketch
onport, and PostSeript outpur.

MathCAD is far and away the
bcst-sclling math package in the
world. Because it lets you perform
engineering and scientific caleula-
tions in a way that’s faster, morc
natural and less error-prone than
the way vou’re doing them now—
whether you're using a scratchpad,
calculator, spreadshect or program
that vou wrote vourself.

And now we’ve made the best
cven better. MathCAD 2.5 1s a dra-
matically improved version that in-
cludes three-dimensional plotting,
cnhanced numerical analvsis, and
the ability to import HPGL files
from most popular CAD programs,
including AutoCAD* And now vou
can print on PostScript® compatible
printers.

And like betore, MathCAD’s live

document intertace™ lets vou enter
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MathCAD.
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cquations anywhere on the screen,
add text to support your work, and
graph the results. Then print vour
analysis in presentation-quality
documents.

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

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

& for vou. In fact, it’s used by over

50,'()()() enginecrs and scientists,

;‘H including clectrical, industrial, and

¢ mechanical engineers, physicists,

biologists, and cconomists.
But don’t take our word
tor it; just ask the experts.
PC Magazine recently
described MathCAD as

“‘cverything vou have ever

e, March 14,
drecamed of in a mathemat- | 1989 issue.
1cal toolbox.” Best of '88

Best of *87
And for Macintosh® =

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

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

*If you purchased MathCAD 2.0 between
5/1/89 and 6/16/89, you can et 1 FREE
uprade to version 2.5 (otherwise, the ip-
snade cost is $99.00 until June 30, 1989;
afterwards, the cost will be $149.00) .

MathCAD

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

|
g

Available for IBM® compatiblcs and Macintosh computers.  TMand @ signify manutacturer’s trademark or manutacturer’s registered trademark respectively PE

Circle 175 on Reader Service Card



WHAT'S NEW

MFLOPS at RISC

he PL1250 32-bit Float-

ing-Point Array Processor
from Eighteen Eight Labora-
tories will give you 12.5 mil-
lion floating-point operations
per second, 50 percent more
than the company’s previous
version.

The PL1250 also comes
with software that will manage
up to eight PL processors in a
single system, which provides
a capacity of 100 MFLOPS,
Eighteen Eight claims.

Key to the board’s perfor-
mance is a 16-bit RISC proces-
sor. It has 21 16-bit registers
and completes nearly all in-
structions in a single 160-ns
cycle time. And because
DRAM memory can’t sup-
port the memory-access rates
required by the RISC chip,
each board has 60K bytes of
on-board static memory.

To best use the board’s
parallel-processing capabili-
ties, Eighteen Eight includes
support software in the basic
package. You write a FOR-
TRAN, C, or Pascal control
program that calls funda-
mental library routines sup-
plied by the PL processor.

The library comprises 473
routines that perform logical
and arithmetic operations on
arrays, vectors, and matrices
in PL memory. Typical con-
trol programs first transfer
data to PL memory, make
calls to operate on the data in
PL memory, and finally
transfer results to the host sys-
tem for display or storage.

You can run the PL1250 on
XTs, ATs, and compatibles
through an 8-bit bus slot.
Price: $2695.

Contact: Eighteen Eight
Laboratories, 771 Gage Dr.,
San Diego, CA 92106, (619)
224-2158.

Inquiry 1129.
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The PL1250 can provide one 100 MFLOPS for every XT.

Voice Processing
Takes Two Steps

I n separate developments,
two companies recently in-
troduced speaker-indepen-
dent speech-recognition sys-
tems for personal computers.
Voice Processing contributed
an intelligent board that
doesn’t need to be taught and
lets your AT hear better, even
over noisy telephone lines.
Meanwhile, Scott Instru-
ments introduced a low-priced

traditional system (i.e., it
needs to be taught) that can
theoretically recognize 160
different words.

oice Processing’s VPC

1000 is a board for your
IBM PC AT that works with
your telephone to recognize up
to 13 spoken words. And un-
like most voice-recognition sys-
tems, the VPC 1000 doesn’t
need hours of programming
with live voice samples.

It works even if the words

are spoken without pause over
noisy telecommunications

Audio F/X Creates Sound Effects

he Audio F/X is an 8-bit
audio board for your
| XT or AT that inexpensively
combines music, MIDI, and
digital recording and play-
back.
‘ Using special software
drivers, you can create
sound effects such as ocean
waves, jet engines, foot-
steps, and almost anything
‘ imaginable, Forte claims.
Or you can create music in
’ stereo and teach the funda-
mentals of music theory, in-
| cluding pitch differentia-
tion, note recognition, and
attack, decay, sustain, and
release.
! You can play up to six
“ voices simultaneously and
support digital recording
| and playback at sampling

rates greater than 40 kHz.
On-board amplifiers let you
cable directly to stereo
speakers.

Included with the board
are three software packages.
Sonata is a music software
editor that helps you create
and edit musical scores using
as many as six independent
instruments.

Sound Editor is a digital
editor for direct manipula-
tion of sound waveforms.
Syncom is an interpretive
language that lets you ex-
periment directly with
sound effects.

Price: $299.

Contact: Forte. 72 Karen-
lee Dr., Rochester, NY
14618, (716) 427-8595.
Inquiry 1126.

lines. Voice Processing claims
that the VPC 1000 can recog-
nize “‘all American English di-
alects by adult speakers.”

The board comes with an
80386, 1 megabyte of memory.
the TMS320C25 signal pro-
cessor chip, and speech-recog-
nition software. It installs in
a single slot and has a standard
RJ-11C connector.

It recognizes “yes,” *no,”
and the words for the first 10
digits in our decimal system.
including “oh” and “‘zero.”
Price: $5500.

Contact: Voice Processing
Corp., One Main St., Cam-
bridge, MA 02142, (617)
494-0100.

Inquiry 1123.

he need for sophisticated

voice-recognition systems
in both training and tele-
phone applications spawned
Scott’s SIR Model 20 voice-
recognition board.

It’s a full-length 16-bit
card with a TMS320C25 run-
ning at 40 MHz, an applica-
tion-development software
package, a microphone head-
set, and a reference manual.

Recognition speed is rated
at 95 ms if it’s loaded with a
40-word vocabulary. A
64,000-word vocabulary (ir-
cluding samples from all the
dialects it needs to recognize)
can be accessed in 120 ns,
according to Scott.

There is, however, quite a
long and steep learning curve
to use this board. The com-
pany says it will take one per-
son about two weeks to orga-
nize voice samples from 50
people. If organized cor-
rectly and with enough differ-
ent types of samples, the ac-
curacy rate can approach 95
percent, the company says.
Price: $2495; board only,
$1495.

Contact: Scott Instruments
Corp., 1111 Willow Springs
Dr., Denton, TX 76205,
(817) 387-9514.

Inquiry 1124,

continued



If You Want To Talk
Fast DBMS
all 1-800-db RAIMA
And Start Screaming

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

db_VISTA IIl is
written for C
Programmers.

Source code available. The
interactive database utilities and
outstanding documentation make
db_VISTA III easy to learn. All
applications are portable to VMS,
UNIX, O8/2, MS-DOS, even
Macintosh. No royalties.

db_VISTA IIl is Fast. Using
benchmarks originated at PC Tech
Journal Laboratories, db_VISTA
11l measured 3 ro 12 times faster
than the average relational
database! Call us and we’ll send
you the results.

Relational and Network
Model Technology for
Programming Flexibility.
etrieve a record fast using the
relational keyed access method

n 3245 146th Place S.E.. B 3
19 Germany: 07127/5244 Swili
Denmark: (2)887249  Singapore: 468 3588

AN

db_VISTA 11l

Database Development System

I'A 3.1 IhLl\
\m le and Multi-Use:

v DBMS:

\nn wmatic re

I{u. lh| & File lnxlu._

MS. ULTRIX. UNIX

NIX. MSDX( ;\

\ l RCE « Hl)l \\ Al \IHI
VR()\ AL S: (Aby

Other environments ire call Tor complete list

db_VISTATIl

Database Development System

S8 Jex: 6503018237 MCIUW  FAX: (206)747-1991
o (16092628 Benelux: 31(02159)45 814 Sweden: (013)124780 ltaly: 045/584711 Norway: 47 244 88 55
Mexie: (R3) 573594  Central America: (506) 28 07 64

" Japun: (034737432 Taiwan: (02)511 3277

and all related records can be
immediately available using the
network model. You decide how
to combine these for best
application performance.

SQL Support with
RO SOL-based db_QUERY,
BB ib, VISTA III's rela-
tional query and report writer.

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

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

Call 1-800-db.J
(That's 1-800-327-24

MA

=

RAIMA

CORPORATION

Texas: 1214¥231-3131

BY99

International Distributors:

Caribbean: (309} 834 4069 Colombia: ﬂlmsm:mulmml Chile<56-2 6964308 = braguay: 92 1937 Brazil: (0192) 529770 1959



f : malltalk/V.®
Designed to blow the

doors off the hybrid languages

of the programming world.

Smalltalk/V does prototyp-
ing the same way Shelby
prototyped the Cobra. ..
using a blend of technical

expertise and seat-of-the-

“Anyone can build a prototype by the

by the seat of your pants.”

pantssavvy that’s startlingly sophis-
ticated. First you doodle, design,
dream. Then you explore the pos-

sibilities and begin to assemble the

prototype. You test. You tinker. You
change. And you keep on changing
and test-driving and refining until

the protatype is just the way it was

meant to be. With no
High .
Pure Object Oriented compromises. . . of
Programming
Smalltalk/V any kind. But the
T most remarkable
g
i Hybrid thing is this proto-
i Ié"’“’l WL oljezes type is not just a pro-
E +4+
§ totype. It runs, it
Traditional races, it performs like
C . .
the real application.
Eaw High Because it is the real
Exploratory Capabilities
application. And you

— CARROLL SHELBY
Creator of the legendary
Shelby Cobra

achieve this feat without once hav-
ing to go through the old “crash
and burn” kind of programming so
common with languages born in
the age of mainframes.
COMPLEXITY CONTROL FOR
THE 1990s AND BEYOND.

The concept behind an object-ori-
ented programming system is rela-
tively simple. You build more
complex objects out of simpler
ones. Much as you can build com-
plicated designs with a Lego set.
With Smalltalk/V a programmer

can write a piece of code and then




book. But you create a legend

THE “AM I READY FOR
SMALLTALK/V” CHECKLIST

U

Does a lot of your work involve

prototyping/exploratory program-
ming?

Are many of your problems difficult
to define?

Are external factors constantly
changing?

Do you like to make changes from
insights gathered along the way?

Do you feel torn between efficiency
and conceptual clarity?

Are you developing for Multi-
Finder or Presentadon Manager?

Are you tired of needless crashing?

Are team projects Fetting harder to
manage and complete on time?

O 00O o o o o o

Has your creativity been intimi-
dated by the rigorous demands of
the process?

= With Smalitaik/V Smalltalk/V you can
o your mouse becomes a
b bot programming write a fugue without
i tool for either your
B Mac or your PC. having to build the
5 You'll find that

Smalltalk/V is souped piano."

up with lots of other

high performance fea-  3pg1 LOOK WHAT

tures, too. The Class
Hierarchy Browser,
Inspector, Debugger,

THE WORLD 1S
COMING TO.

Class Browser, « .
Method Browserand 1 N€ software of the

“alkback window .
are all standard future, OOP promises
equipment.

reuse it again and again. The “in-
heritance” factor lets you create,
enhance and refine your applica-
tions without constantly having to
re-invent the wheel. Or, as one

programmer put it, “With

not only to boost pro-
grammer productivity but also put
powerful computing capabilities in
the hands of non-techies.”

—Business Week

Smalltalk/V

“Traditional computer languages
and interfaces with their structure
and detail, have appealed to those
of us who are left-brained (more
logical and analytical). On the
other hand, object-oriented lan-
guages and interfaces, with their
emphasis on perception and the
whole picture, invite those of us
who are right-
brained (more artistic
and intuitive) to join
the computer revolu-
tion as well.”
—Byte
“Object-oriented programming is
the key to the next great transition
in personal computing.”

—NY Times

—
AT °THESE PRICES I'T'S
CERTAINLY NOT MONEY
THAT'S HOLDING YOU BACK.

Smalltalk/V $99.95
(DOS 512K RAM)

Smalltalk/V 286 199.95
(286 or 386 1.5 MB RAM)
Smalltalk/V Mac 199.95
(Plus, SF, 11 1.5 MB RAM)

L ,
Smalltalk/V. A product of Digitalk
Inc., 9841 Airport Blvd., Los Angeles,
CA 90045. For information or to find
a dealer near you call:
1-800-922-8255
1-213-645-1082
CompuServe 71361,1636

MuloFinder is a trademark of Apple Computer.

Smallealk/V’ is a registered trademark of Digitalk Inc.
Prices subject to change without notice.
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WHAT’S NEW

An UnMouse
for Unhappy Mouse
Users

T ouché, which is being
promoted as the Un-
Mouse, is a small touch tablet
designed to replace the mouse
on Macintosh and IBM-com-
patible systems (through the
Apple Desktop Bus and serial
ports, respectively).

The new tablet uses a
small, clear glass surface (3 by
4% inches). The entire tablet
is smaller than a paperback
book, which lets you place it
conveniently near the system
keyboard, where it takes up
less space than a conventional
mouse pad.

Despite its small size, the
Toucheé tablet features a fairly
high resolution (1024 by
1024 pixels). With it, you can
quickly move the cursor
across the screen, draw lines in
a graphics program, or select
options from a menu. For ex-
ample, if you touch the top
left corner of the touch tablet,
the cursor will quickly
emerge in the top left corner
of your screen. You press a
little harder to emulate the
mouse-click.

At the flip of a switch,
Touché can also execute macro
commands. Because the tab-
let surface is made of clear
glass, you can slide a key-
board template under the tablet
and use it as an extended key-
pad, with as many as 70 keys.

Touché was designed in
the Macintosh environment to

W ith Arresdust—a
three-part system that
includes an intake filter, a
keyboard cover, and a disk
drive filter—there’s no need
to vacuum dust out of your
PC, according to Arresdust
Computer Products.

Each polyester foam filter

Touche, a touch tablet with a clear glass surface, provides
absolute cursor control and mouse emulation.

take advantage of Macro-
Maker, the mouse-movement
recording function of the
Macintosh operating system,
MicroTouch says. In con-
junction with MacroMaker, for
example, you can store a
series of touches from Touché
that activates a sequence of
mouse-clicks triggering spe-
cific computer functions. Be-
cause of its high resolution and
tracing function, Touché can
also use MacroMaker to in-
stantly recall your trace of an
outline of a map of the U.S.,
for example.

Despite the lack of a sim-
ple MacroMaker equivalent,
Touché is also available in an
IBM-compatible version.

Both versions include a
5-V, 6- by 6- by 1-inch
power supply that mounts on
the back of your monitor, six

Arresdust Filters Your PC

is %¢-inch thick, is static-re-
sistant, and has adhesive on
one side that sticks, peels
off, and sticks again and
again. Arresdust recom-
mends you change the filters
every six months.

The only thing Arresdust
doesn’t cover is a bigger fan

template pads for user-pro-
grammable functions in dif-
ferent applications, and a con-
ductive stylus for drawing
and tracing capabilities.
Touché uses the same ana-
log capacitive technology
found in MicroTouch’s clear
glass touchscreen monitors
(which recently became
available in snap-on versions
for XTs, ATs, and Macin-

toshes). Electrodes on the sides

of Touché place a linear volt-
age field across the screen so
that the controller measures
the position of a capacitive
coupling from a finger or a
conductive stylus.

Price: $235.

Contact: MicroTouch Sys-
tems, Inc., 55 Jonspin Rd.,
Wilmington, MA 01887
(508) 694-9900.

Inquiry 1130.

to pull air through the filter,
and wattage to power the big-
ger fan.

Price: $14.95.

Contact: Arresdust Com-
puter Products, 31 Black
Horse Pike, Folsom, NJ
08094, (609) 561-4776.
Inquiry 1132.
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Project Your
Computer Screen
Image

K odak’s Datashow 480
projects images from
IBM- and Macintosh-compat-
ible personal computers
through bottom-lit overhead
projectors.

The 14- by 14- by 3-inch
unit sits atop the projector
(where you previously placed
the transparencies), and a sep-
arate cord plugs into your
video port. The 10-foot cord
includes a video port of its
own for monitor connection,
about 1 foot from the com-
puter end of the Datashow
cord. Each Datashow 480
weighs 7 pounds and ships
with a 2-pound power
transformer.

Whether your video card
is color or black and white, the
projection pad translates the
CGA, EGA, VGA, MCGA,
MDA, or Hercules signal
into black-and-white images
with eight shades of gray and
resolution of up to 640 by
480 pixels.

With built-in microproces-
sors, the projection pad auto-
matically recognizes and
locks onto 14 different video
signals.

You can also manipulate
signals that aren’t quite stan-
dard, whether by fault of the
nearly compatible IBM clone
or the nearly compatible
graphics card, Kodak claims.
Memory on the pad allows
you to save this fine-tuning for
future use, for up to three ad-
ditional video signals.

Price: $1895; cable, $129.
Contact: Eastman Kodak
Co., 343 State St., Rochester,
NY 14650, (800) 445-6325,
ext. 883.

Inquiry 1131.

continued



Okay.

You'e using dBASE.
You'e trying to develop
a payroll application for
the entire company, and
you've just hit the wall.
So the first thing you do
is try a few workarounds,
then some more. And
ignore the fact that you
don't have any decent
back-up and recovery,
data integrity, database
security or multi-user
concurrency.

No big deal. Its only
the fate of the company,
your closest friends, and
their children.

dBASE* was the computing environment
of the 80%. Back before businesses became
dependent on LANs and muiti-user
applications.

ORACLE is the computing environment
for the 90%. From the very beginning,
Professional ORACLE® was designed for
multi-user workgroup applications. Its SQL
architecture is built in (not tacked on like
dBASE) and includes all the fourth-genera-
tion development tools you need to develop
applications that run on over 80 different
platforms. And every major operating
system, even 05/2."

It’s so reliable, in fact, that over 47 of the
Fortune 50 rely on Professional ORACLE.

You can have Professional ORACLE for
$1,299. Or the Trial Version for $199.

And if, after 30 days, you're not happy
with it, return it for a full refund.

Call 1-800-ORACLE 1, Ext. 4956 to order.
And enter the computing environment of
the 90s.

M ORACLE

' Compatibility - Portability - Connectability

If it’s that important, develop with ORACLE on the PC. Call 1-800-ORACLE 1, Ext. 4956.




WHAT'S NEW

Fax Boards Double
as Modems

he ComFax is an inex-

pensive add-in that com-
bines Group II (international)
and III fax functions with
9600-bps modem functions.
The EconoFax is an inexpen-
sive 4800-bps send-only fax
with V.22bis modem compati-
bility. Both boards fit XT-
and AT-compatible slots.

The ComFax uses the less
expensive V.29 “facsimile
modem " standard as defined
by the CCITT, instead of the
V.32 modem standard used
most often for 9600-bps
modem communication. The
V.29 standard has traditionally
been used in fax machines
because most interaction is
one-way—they're either
sending or receiving. For two-
way communications at the
V.29 standard, interaction is
slowed to between 250 and
500 ms for one keystroke to
make the transfer.

CompuCom uses a *fast-
train” mode inherent in the
V.29 specification, which
limits this interaction time to
253 ms. That’s a time seg-
ment that shouldn’t greatly af-
fect BBS communications,
for example, the company
claims. However, matching
ComPFaxes on both ends of the
transmission are necessary.

Both products feature sup-
port for common graphics for-
mats in addition to Compu-
Com’s proprietary noise and
data-error reduction algo-
rithm, called Dynamic Imped-
ance Stabilization. The Com-
Fax also features scanner
support, mouse support, de-
ferred send and broadcast,
and automatic reentry.

Price: EconoFax, $199;
ComPFax, $299.

Contact: CompuCom Corp.,
1275 Palamos Ave., Sunny-
vale, CA 94089, (408)
732-4500.

Inquiry 1142.
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CompuCom’'s economy fax/modem boards, EconoFax and

ComPFax.

a telephone function for auto-
First OfficeVision matic dialing.

Price: $750.
Component Is Contact: IBM Corp.; check
for PCs your local telephone book’s

he personal computer
version of OfficeVision,
OfficeVision/2, is IBM’s
first networked office automa-
tion application.

OfficeVision/2 is an OS/2
integrated desktop application
that runs in a client/server
environment. It looks and acts
like (and talks to) similar ap-
plications that will be available
from IBM for minicomputers
and mainframes, all in accor-
dance with IBM’s company-
wide software strategy called
Systems Application
Architecture.

OfficeVision/2 will run
only under IBM's OS/2 Ex-
tended Edition 1.2. A re-
questor workstation requires
7 megabytes of memory. A
server workstation requires
10 megabytes.

Features include E-mail
(to and from PS/2s on the same
LAN, other IBM LANs, or
larger IBM computers); an ad-
dress book (with both private
and public Rolodexes and links
to other functions, such as E-
mail); a correspondence pro-
cessor, which is a word pro-
cessor for writing letters; and

white pages or call (800)
426-2468.
Inquiry 1136.

Serial AlX
Communications
for the Distance

he PSCC Cluster Con-

troller is a Micro Channel
add-in card that supports up
to 64 users at distances of up
to 2550 feet.

Device drivers are avail-
able for several multiuser oper-
ating environments, includ-
ing SCO Xenix, Unix System
V, IBM’s AIX, Interactive
386/ix, Concurrent DOS, PC-
MOS, and others.

Each Cluster Controller in-
cludes an 8-MHz NEC V50
microprocessor, 64K bytes of
PROM, 256K bytes of RAM,
and, most important, a syn-
chronous modem. The modem
can support up to four C16
cluster boxes, which support
up to 16 users each.

Price: Cluster Controller,
$1295; C16 cluster box,
$1195.

Contact: Computone Prod-
ucts, 1100 Northmeadow
Pkwy., Suite 150, Roswell,
GA 30076, (404) 475-2725.
Inquiry 1143.

LANalyzer Aims
for Rings

Token Ring version of

Excelan’s LANalyzer
Network Troubleshooter
(previously available only for
Ethernet networks) has many
of the same features.

It’s designed to monitor
Token Ring network activity,
troubleshoot problems, and
debug protocol and application
software. The Token Ring kit
includes LAN-analysis soft-
ware and an add-in board
with an Intel 80286 CPU and 2
megabytes of RAM.

LANalyzer is also avail-
able on a portable computer,
the NEC PowerMate SX,
which features an 803865X
chip, a VGA graphics dis-
play, and a 25-ms, 40-mega-
byte hard disk drive.

With the Token Ring
LANalyzer, system adminis-
trators can check rotation
time to monitor performance
and count ring recoveries to
spot potential problems. For
planning Token Ring changes
and additions, LANalyzer can
simultaneously send and re-
ceive, Excelan says. This
allows the user to simulta-
neously generate a load and
monitor its impact.

Buffering packets allow
LANalyzer’s intelligent con-
trollers to bypass the speed
limitations of the AT bus,
which will be important
when addressing the emerging
16-Mbps Token Ring net-
works, Excelan said.

Price: $9980; with Power-
Mate SX, $19,995.

Contact: Excelan, Inc., 2180
Fortune Dr., San Jose, CA
95131, (800) 392-3526 or
(408) 434-2300.

Inquiry 1139.

continued



that lets you control all
PCs on your network

Close-Up/LAN brings you a level of control
never before possible. It connects PCs on your
network giving you the versatility to instantly
share screens and keyboards. With one PC, or
simultaneously with all PCs up and down your
network. Close-Up/LAN lets people work
together.

Helping people

You're sitting at your PC on the 3rd floor
working on a spreadsheet budget. Suddenly, a
message appears on your screen: “Bob requests
help”. You press a hot key, and like magic you
are looking at Bob's screen. Without moving an
inch you see that Bob is working on the
company database. A dialog window appears
and Bob explains his problem. Since your
keyboard is active you instantly solve the
problem, on Bob’s computer.

With another hot key you decide to look in
on Sue’s computer screen. She’s new and you
need to keep an eye on her work. You see that
she is working on a letter using a word-
processor. You monitor her for awhile without
interfering with her work. In fact, Sue doesn't
even know you're there!

Hot key again and off you go on your rounds
of the company. Viewing one screen after
another, helping some, watching others. All from
the comfort of your chair. Finished, vou hot key
back to your spreadsheet and carry on with
your budget. Amazed, you think that support has
never been this easy before.

Workgroup Conferencing

As a workgroup problem solving tool, Close-
Up/LAN is unsurpassed! Close-Up/LAN lets
everyone in your workgroup work as a team.
Your associates can chat in a conference, all
linked together on screen, no matter how distant
the locations. Bring up a spreadsheet, for
example, and show your sales projections for all
to see. With live keyboards and an instant screen

Introducing
Close-Up/LAN the remote

to screen connection, associates
can adjust your figures
(optionally at your
discretion) for what-if
scenarios.

On-Network Meetings?
Close-Up/LAN lets you conference
your people over a single network,
over bridged networks, or between
networks thousands of miles apart.

Only one program lets you have your
meetings on your network, Close-Up/LAN.

Distributed Processing

Close-Up/LAN distributes valuable LAN
resources to all PCs on your network.

No matter where your PC is located you can
access resources such as high speed processors
(386's), CD ROM's, plotters, Irma type
connections to mainframes, and modem
equipped PCs that are connected to your LAN.

It's simple to think of ways to save money
with Close-Up/LAN. Attach an inexpensive PC
with a2 modem to your network. Instantly you
have a shared communications server. Everyone
on the LAN has access to that PC and modem, to
run communication programs, terminal
emulators. etc. Saving on modem and phone
line costs.

Access is only a keystroke away. While
working at your word processor, you decide to
run a CPU intensive job on a 386 computer
located somewhere on your network. Hot key to
the 3806 and control it as if it were your own.
Close-Up/LAN connects your keyboard and
screen to the 380. Start your CPU intensive job
(like re-indexing a database). Then. hot key
back to your wordprocessor. Toggle back, and
you can view the 380.

Think of it. You can give everyone on your
network the power of all peripherals at a
fraction of the cost.

Circle 214 on Reader Service Card
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Training & Teaching

Close-Up/LAN lets your students watch on
their PCs while you solve problems on your PC.
Ideal for corporate and university classrooms.
You can then reverse the process. Students work
at their own pace while you. at the touch of a
key, hop from screen to screen, monitoring their
work.

There is only one program that fulfills the
promise of your LAN’s connectivity. Bringing
people and PCs together . . . Close-Up/LAN.

Close-Lp LAN

Call: 805/964-6767

Norton-Lambert

P.O. Box 4085, Santa Barbara, CA 93140 USA
Telex 709170




WE'LL MATCH NATIONALLY ADVERTISED PRICES.

LIST OURS

386 PRODUCTS
386 ASM/LINK

3B86MAX

386MAX PROFESSIONAL
C Network 386 Compiler
Janus/Ada Pharlap 386 Ed Pak
Lahey F77L-EM/32

NDP C-386

NDP FORTRAN-386
Paradox/386

VM/386

ADA

Meridian:
AdaVantage Developer's Kit
AdaVantage PC Proi. Dev. Kit
AdaGraduate
AdaStudent
AdaTutor

Janus/Ada C Pak

Janus/Ada Ed Pak

ASSEMBLY LANGUAGE
Advantage Disassembler

Ircra

MS Macro Assembler

MS QuickC w/ Quick Assembler
OPTASM

SOURCER w/ BIOS source
Turbo Assembler/Debugger
Vsible Computer: 80286

BASIC LANGUAGE
dmLiB

Facelt

GraphPak Professional
M5 BASIC/6.0

ProBas

ProScreen

QuickBASIC

QuickPak Professional
QuickWindows Advanced
True BASIC

Turbo Basic

C COMPILERS

C Network Compiler

Lattice C 6.0

Mucrosoft C

MS uickC w/ Quick Assembler

Turbo C Professional
Zortech C

C++
Guidelines C++
Me+
Zortech C++

w/ source
Zartech C++ Tools
Zortech C++ Video

C CODE GENERATORS
Logic Gem

Matrix Layout

PRO-C

245

1095
1780
495

50
150
129
395

295
495
150
250
100

CALL

198
150
675

409

66
115
799
559

LIST OURS
C LIBRARIES/UTILITIES
C ASYNCH MANAGER 175 129
C TOOLS PLUS/5.0 129 99
C Utility Library 199 139

odan 395 359
Essential Communications CALL CALL
Greenleaf Business Mathlib 395 279
Greenleaf Comm. Library 299 209
Greenleaf Functions 229 165
Greenleaf SuperFunctions 299 209
Lattice Comm. Library 250 189
Multi-C 249 229
PCYACC 395 359
PC-lint 139 105
PforCe 395 CALL
Power Search 149 109
TimeSlicer 295 279

wi/ source code 1000 899
Turbo C TOOLS/2.0 149 109
viLIB 99 89
WKS Library 195 189
Zip 295 265
C SCREENS/WINDOWS
C-Worthy w/ forms and source 495 439
Greenleaf DataWindows 395 279
Greenleaf MakeForm 125 95
HALO Window Toolkit 595 399
HI-SCREEN XL 149 129
HI-SCREEN XL Prof. Series 325 275
JAM 595 529
JAM/DBI 395 339
JYACC FORMAKER 395 339
Panel Plus 495 395
Vermont Views 395

wi/ source code 790 CALL
VitaminC 3.2 225 165

VCScreen 149 125
COBOL LANGUAGE
Micro Focus:

COBOLW/2 w/ Toolset 1800 1499

COBOW/2 Toolset 900 749

Personal COBOL 149 129
MS COBOL 900 629
Realia COBOL 995 849

w/ RealMENU 1145 979
SCREENIO 400 375
XDB-COBOL (Realia) 595 549
XDB-DB2 Workbench 1500 1399
DATABASE DEVEI.OPMENT
Clarion 589
Clear + 200 175
Clipper 695 439
Codebase IV 295 265
dBASE IV 795 489
dBFast/DOS 99 90
dGE 195 179
Flipper 195 169
FoxBASE+ 395 249
FoxBASE+/386 595 399
Genifer 395 259
Magic PC 299 249
Paradox 3.0 725 509
QuickSilver 599 369

LIST OURS

R&R 150
R:Base for DOS 725
SilverComm Library 189
Tom Rettig’s Library 100
Ut Programmer 2 595
DEBUGGERS
386 DEBUG 195
Periscope I/0K 545
Periscope Il 10 MHz 1395
Periscope [V/16 MHz 1995
Periscope IV/25 MHz 2595
Sherlock 195
Softprobe 11/TX 395
DOCUMENTATION
Autof low-C 299
C/Analyst 150
Clear + (C) 200
C:Lines/C:Tree 80
EasyFlow 150
FLOW CHARTING I+ 229
PolyDoc 199
Source Print 99
Tree Diagrammer 99
DOS SHELLS
Magellan 195
Norton Commander 89
Viewlink 150
EDITORS
BRIEF 195
w/ dBRIEF 275
Epsilon 195
KEDIT 150
MKS VI 149
Multi-Edit 9
Norton Editor 75
NROFF/PC 99
PC/EDT+ 295
Pi Editor 149
SLICK Editor 195
SPF/PC 245
VEDIT PLUS 185
FILE MANAGEMENT
Btrieve 245
Btrieve for DOS 3.1 Networks 595
CBTREE 195
C-ISAM 225
c-tree 395
d-tree 495
r-tree 295
c-tree/r-tree 650
dBC Il 250
dBC (Il PLUS 500
db_FILE Bundle 295
Essential B-Tree 99
w/ source 198
FABS Plus 195
Informix Products CALL
Netware SQL 595
pBase 149
Turbo Programmer/C 549
XDB-C 595
XQL 795
Xtrieve PLUS 595
FORTRAN LANGUAGE
GRAFLIB 175
Grafmatic 135
Grafmatic/Plotmatic 240
Lahey F77L 595
Lahey F77L-EM/32 895

Lahey Personal FORTRAN 77 95

MS FORTRAN 450
PLOTHI 175
PLOTHP 175
Plotmatic 135
Printmatic 135
RM/FORTRAN 595
SPINDRIFT Library 149
TEKMAR Graphics Library 195
WATFOR FORTRAN 375
GRAPHICS LIBRARIES

Baby Driver 250
Essential Graphics 299
GraphiC 395
GSS Graphics Devel. Toolkit 595
HALO 395
HALO for MS Developers 595
PCX Effects 99
PCX Programmer’s Toolkit 125
PCX Text 99
Turbo Geometry Library 150
XVT 595

LANGUAGE DEVELOPERS
LALR 9

MKS LEX & YACC 249
PCYACC 395
LINKERS/LIBRARIANS

LINK & LOCATE ++ 395
OPTLLIB 49
OPTLINK 125
Plink86plus 495
PolyLibrarian It 149
.RTLink 195

LIST OURS
MODULA-2
LOGITECH Modula-2:
Compiler Pack 99 75
Development System 249 199
Solid B+ Toolkit 100 90
TopSpeed Modula-2:
Compiler Kit 100 89
DOS 3-Pack 200 159
TechKit 60 57
VviD 60 57
OBJECT-ORIENTED
PROGRAMMING
ACTOR 495 429
Laniuage Extension | 99 95
150 135
C talk/Windows 450 379
SmalltalkV 100 85
Communications 50 45
EGA/VGA Color Extension 50 45
Goodies #1, #2 or #3 50 45
Smalltalk/V Mac 200 169
Smalltalk/V 286 200 169
OPERATING SYSTEMS/
CONTROL PROGRAMS
Concurrent DOS 386 (3 users) 395 335
10-User System 495 419
DESQuiew 386 (w/ QEMM) 190 169
QEMM 386 60 5%
MS Windows/386 195 136
PC-MOS 386 (single user) 195 179
5 Users 595 539
VM/386 245 209
VM/386 Multi-user 895 759
VM/386 NetPak 150 129
Vmos/3 99 9%
PASCAL LANGUAGE
B-tree Filer 125 9
DATABOSS 399 359
MS Pascal 300 209
Pascal ASYNCH MANAGER 175 129
POWER SCREEN 129 9%
Professional Pascal 595 549
QuickPASCAL 99 69
Turbo Analyst 99 79
TurboMAGIC 199 179
Turbo Pascal 5.0 150 105
Turbo Pascal 5.0 Professional 250 175
Turbo-Plus 5.0 150 129
Turbo Power Tools Plus 149 109
Turbo Professional 5.0 125 %
PROFILERS
Codesifter 119 85
Inside! 125 109
Pfinish 395 CALL
Turbo Analyst 5.0 99 79
PROTOTYPING
Dan Bricklin’s Demo Program Il 195 179
Instant Replay Il 150 135
Proteus 149 125
Show Partner F/X 350 319
Soft Demo 69 59
NEW RELEASES
ADA STUDENT R ]
lﬁcMa language. Includes
ler and an interactive source
Ievel allowing complete
control over am execution in
high level terms.
List: $50 Ours: $45
BABY DRIVE!
A linkable ﬁmcﬂon library, from
uhaca Street Software, for the
ics application
allows access to over 175 dot
matnx. ink-jet, and laser printers,
Print screen, or in-memory bit-
: ;maggt Supports C, Pascal,
-2,
List: $250 Ours: $225
POWER SEARCH
A library of € functions by Blaise
o seﬂch for charactler
lam amo% of data. Critical
operations in text editors, database
accesses and file searches can be
tuned for maximum speed with
Power Search.
List: $149 Ours: $109




0S/2 TOOLS -
LAHEY
We're stocking mrything the OS/2 ]| Lahey F771 595 529 VM/386
Programmer needs, "’8 Lahey F77L-EM/16 695 649 "VM/386 should be considered mandatory software as important as MS-
Lahey F77L-EM/32 895 795 DOS." ... Computer Language 10/88
Lahey/Al 05/386 195 179 @
Bried ;95 (‘Au. L:h:y Persor(;ll ORI a5 ke VM/386, PC Magazine Technical Excellence
Brrieve 595 459 o TYOO"(“ 19 105 Award Winner, lets you create "virtual machines,"
Greenleaf DataWindows 395 309 each running its own MS-DOS application so
HALO 695 489 MEDIA CYBERNETICS you save valuable time while maximizing the
MKS Toolkit 495 439 gk{(‘;\l() n ;3‘5) ;‘7’; performance of your 386 PC. Time consuming
MS OS/2 Present. Mge. Toolkit 500 349 AT i — 595 419 tasks like compiling code and running bulletin
MS OS/2 Present, Mgr. Softset 150 105 HALO for OS/2 pe 695 489 boards no longer tie up your PC,
;‘amlox 082 e {;; f;: HALO for two languages 545 389 because they run simultaneously.
Vitamin C 345 279 HALO Programmer's Workbook 80 59 VM/JBQ offer§ the highest level
HALO Window Toolkit 419 359 ” of datatgggﬁgmy aqdbslx)fgware -
compatibility available in a multi-
MICROSOFT tasking operating environment.
LIST OURS mg ?’\SK/"'O .2;23 ;g Order your copy today!
IUJIIRL'!'TIES s 35 MSCOBOL 900 629 Special Price: $209
BACK ITUS 129 120 MS Excel 495 299
- . MS FORTRAN 450 299
Copy I PC 40 35 smhleo
Copy Il PC Option Board 159 139 mg m(;fjr: /;?::]rhslt:ml 150 105 LAHEY F77L FORTMN
Disk Technician Advanced 190 159 - [dsy("/\[)- 175 125 VERSION 4.0
P"“", Technician Plus '},g 'g’ w/ Paintbrush & Mouse Menus 150 105 Lahey's award winning F77L compiler just got better! The 4.0 release
F::\Ss!'TBACK Pl 156 ls: w/ Paintbrush & Windows 200 139 includes a new programming environment with an editor, profiler, linker,
HELP ME ue g9 gg MSOY2Present Mgr. Tookit 500 349 and make utility. F77L is the only real-mode FORTRAN compiler that has
o . MS ($/2 Softset 150 105 Weitek support and 32-bit 80386 code generation. F77L 4.0 also includes
hTest:hFormat 0 80 £
h MS Pascal 300 209 videa graphics, DO WHILE and END DO statements, and additional VAX
MACE GOLD 149 129 K g . 8
MACE Utifitics 99 g5 MS QU!CkB_AS')C 4.5 (;’ 69 and IBM VS functiors. For porting
Sl 199 Ftey mg :)u!rk:’Azs':‘AL 9:: :; mainirame code or for development,
Norton Utilities 100 65 2 S):Jn“ 195 BGEE F77L has the features professionals need.
Norton Utilities Advanced 150 105 o . Full ANSI 77 debugger, fast compilation,
MS Windows 99 69
g : g E a 2
Pathminder 7065 s Windows/386 195 136 Microsoft and Borland C interfaces,
:Z(C/;u""’dlf)k)l . ;7;8 ;3 MS Windows Development Kit 500 349 U"k.*'?“‘ble d-agnostics, and P"l’“l‘" Computer Systems Im
v ()l:)TO s Deluxe b0 55 MSWord50 150 285 mainframe features.
Vieature Deluxe 120 109 MORTICE KERN SYSTEMS Special Price: $529
Viools 50 47  MKS Awk 99 a5
XENOCOPY-PC 80 70 MKS Lex and Yacc 249 209
SO 1o s Lex w0 we | HALO WINDOW TOOLKIT
MKS Make for (0%/2 249 219 The tirst graphical interface tool for the DOS environment. This versatife
ngs(l?N CONTROL SYS. 89 139 MKSRCS o 189 159 tool allows software developers to concentrate on development of the
X MKS SoftQuad Publishing Sys. 495 469 application's function rather than on development of the interface itself.
PVCS (Corporate) 395 359 \uc Toolkit 199 169 b
e e 149135 MKS Toolkit for 0572 495 439 y * Object-oriented design lets you copy
Seid| Version Manager 300 269 v/ ¢
8 100 6p MKsVi i 149 129 windows and place them in any size or
TLIB 5 Station LAN 00 259 MK(S);//IEﬁL“L( 872 199 175 :(;:iqtr.«:nyrvheée Onéhf Scft:;:ewghout
N dditional code or data overhea
OTHER LANGUAGES Birieve Single-User 245 185 ¢ Includes all HALQO functions
Tl |SP.87 Interpreter 00 213 Buricve for DOS 3.1 Networks 595 459 * Practical time-saver for Microsoft €
i Se ;’}“’ )50 295  Birieve for 0572 595 459 Programmers
ORI < Brieve for XENIX 595 459 ¢ Provides a source code compatible
Personal Rexx 150 129 P
8 C Network Compiler 695 559 development path to target both DOS
XENIX/UNIX S'OFTWARE e E‘r;lxworé ’:8[() ?om;f)lle[)()s ‘2)3: ;;; rMEDIA and 05/2 operating environments
APOGEE Prof. Developers Kit 2000 etWare C Interface for N R R
Aspen Korn Shell e 145 109 NetWare MHS 100 79 CYBERNETICS Special Price: $359
Basmark QuickBASIC (386) 695 629 NetWare MHS Interface Guide 145 129
db_FILE CAL CAIL NeWareRPC 250 e C NETWORK COMPILER
g:))sli)l(()n f;g g: :f:w;:: 5 )(L or¢ 595 459 Novell's C Network Compiler gives you a direct ‘
Informix Produc ts CALL CALL NetWare System Calls for DOS 195 159 programming link into NetWare: the leading network
Interactive 386X 1095 989 XQl 795 599 operating system with lh(; world's largest installed
1AM (386) 1950 1785  Xtrieve PLUS 595 459 base of network aoplication users. This complete
Micro Focus COBOL/2 (386) 3500 2995  Xtrieve PLUS for OS/2 595 459 development kit includes a powerful ANSI C optimizing
Microport Sys. V/386 (comp.) 899 759 compiler, the Exp-ess C Compiler, an enhanced text
Microport Sys. V/AT (comp.) 649 549 editor, a C graphics library, a high performance linker, \
MKS Trilogy 119 105 a windowing debugger, and other utilities plus the
NDP C or FORTRAN 795 749 whole library of NetWare application programming NOVELL
PANEL PLUS 795 675 PROGRAMMFR’S POLICIES interfaces, including the Btrieve record manager. :
SCO 386 XENIX Sys. V (comp.) 1495 1195 2 Special Price: $559
SCO XENIX System V comp.) 1295 999 phone Orders peci e
Terminal Control 995 879 Hours 9 AM-7 PM EST. We accept
BORLAND MasterCard, Visa, American Express.
;’31‘1'82913';? ;(2)(5) m Include $4.00 pelr "t?m for sh;)ppmg I NY- 919.332.45.48 F 914 332 4021
ideRick Flus and handling. All shipments by UPS n ; -332-4° . - -
Sprint /e 20 a3 sround. Rush service available. Customer Service: 914-332-0869 ax: h
Jurbo Assembler/Debugger 130 (1% Mail Orders International Orders: 914-332-4548  Call or Write for
Turbo € 2.0 150 105 POs by mail or fax are welcome. Telex: 510-601-7602 Latest Free Catalog!
Turbo C 2.0 Professional 250 175 Please include phone number.
Turbo Pascal 5.0 150 105 . .
Turbo Pascal 5.0 Professional 250 175 International Serv'(.:e ith orde
Turbo Prolog 150 105 Phone number required with order.
Turbo Prolog Toolbox 100 69 Callor fax for additional
information.

GREENLEAF
Greenleai Bus. MathLib, DOS 395 279 Dealers and Corporate Accounts

Greenleaf Comm. Library 299 209 Call for information.

Greenleaf DataWindows, DOS 395 279 Unbeatable Prices

Greenleaf Functions 229 165 ' : .
e R 125 93 We'll match nationally advertised

209 Prices. (Subject to same terms and

Greenleaf SuperFunctions 299 e

et e 559 475 conditions.)

1IGC Return Policy

VM/386 245 209 30-day no-hassle return policy. Some

VM/386 Multi-User 895 759 manufacturer’s products cannot be A Division of Voyager Software Corp ™
VM/386 NetPak 150 129 returned once disk seals are broken. 55 South Broadway, Tarrytown, NY 10591
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WHAT’S NEW

Apple Branches
Out to Token Ring
and Ethernet

t the core of Apple

Computer’s “Phase 2"
connectivity blitz are three
products that allow communi-
cation between LocalTalk,
Ethernet, and Token Ring
LANSs using new AppleTalk
protocols and industry-stan-
dard cabling.

The TokenTalk NB (Nu-
Bus) Card is a Token Ring-
compatible (IEEE 802.5)
card with the Texas Instru-
ments 4-Mbps chip set for use
with IBM’s wiring scheme;
thus, it supports shielded and
unshielded twisted-pair ca-
bling. It includes a TokenTalk
software driver to support
the new AppleTalk protocols
and to provide a file transfer
utility that will give the Mac
IT access to IBM PC LAN
program Server Message Block
(SMB) file servers.

The EtherTalk NB card is
an Ethernet-compatible (802.3)
Macintosh card for plug-and-
play 10-Mbps communications
over thin coaxial cabling. As
with most Ethernet cards, you
need to purchase separate
transceivers if your installation
involves thick coaxial or un-
shielded twisted-pair cabling.
An Ethernet software driver
ships with this card.

The AppleTalk Internet
Router, a software bridge, ties
it all together into a transpar-
ent network that can be theo-
retically larger than is realis-
tically possible. EtherTalk for
A/UX and Mac X.25 up-
grades are scheduled to ship
before year’s end.

Price: AppleTalk Internet
Router, $399; TokenTalk NB
Card, driver, and SMB,
$1250; EtherTalk NB Card,
$699.
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Contact: Apple Computer,
Inc., 20525 Mariani Ave.,
Cupertino, CA 95014, (408)
996-1010.

Inquiry 113S.

DCA’s 10Net Goes
Beyond Tempest

he first of four upgrades

to take DCA’s peer-to-
peer Ethernet network be-
yond Tempest specifications
allows any node to encrypt
data on its individual disk sub-
systems. The end result, DCA
says, will be the 10Net Secure
LAN, a hardware-based data
security and Data Encryption
Standard encryption system
for microcomputers.

The first phase provides
“single-keyed” encryption and
provides that the information
is encrypted as it is written to
the PC’s hard disk drive and
also as it is transmitted over
the network. It features pro-
tection against browsing in pri-
vate files, modifying and re-
moving information and data,
duplicating software, and un-
authorized use of applications.
Price: $1595.

Contact: Digital Communi-
cations Associates, Inc., 7887
Washington Village Dr.,
Dayton, OH 45459, (513)
433-2238.

Inquiry 1137.

Network Inspector
Makes Hardware
Installation Easier

he Network Inspector is

a LAN analyzer and diag-
nostics software package.
It provides network operat-
ing-system drivers and aids in-
stallation with a color graph-
ics help screen before it
performs simple node diag-
nostics. It’s compatible with
Ethernet, Token Ring, and
ARCnet.

It includes such things as

CONNEC

VYUY

cable break detection, single-
node and multinode address-
ing tests, and dynamic perfor-
mance measurement (such as
network loading measurement)
with graphics. One unusual
feature is a software imple-
mentation of a time domain
reflectometer.

Price: $1000.

Contact: Tiara Computer
Systems, Inc., 2700 Garcia
Ave., Mountain View, CA
94043, (415) 965-1700.
Inquiry 1140.

Careful, Big Brother
Is Watching

lose-Up/LAN is a TSR

program that carries the
benefits of “workgroup com-
puting” to all the workstations
on your LAN.

It’s topology-independent,
Norton-Lambert claims, and
will work with either Net-
BIOS or IPX protocols.

Close-Up/LAN lets a sin-
gle-host workstation connect to
and remotely control any
other single workstation on the
LAN. (Optional versions
transcend some bridges.)
There’s a “chat window” for
two-way communications. Ba-
sically, Close-Up/LAN lets
any number of workstations si-
multaneously work together
on individual applications.

Close-Up/LAN also has a
monitoring feature that allows
a manager to *“watch™ what
any workstation on the LAN is
doing, without the operator’s
knowledge.

Price: Two-user, $395;
eight-user, $795; 16-user,
$995; 32-user, $1495; 64-
user, $1995.

Contact: Norton-Lambert
Corp., P.O. Box 4085, Santa
Barbara, CA 93140, (805)
964-6767.

Inquiry 1138.

GlobalView Lets
You Configure
Remote Modems

lobalView is a PC-

based network manage-
ment system, similar to prod-
ucts found in LANSs but
applicable to modems and,
therefore, wide-area networks.
It provides much of the same
functionality previously avail-
able only by leasing lines
from the telephone companies.

What you see is Microsoft
Windows-based network man-
agement software and an
equipment rack for as many as
512 GlobalView-compatible
modems. Initially, Global-
View software lets you re-
motely monitor and configure
Universal Data Systems’
V.22bis dial-up modems
anywhere in the United
States. Support for other
modems is planned.

From your control station,
you can determine if a particu-
lar modem is on-line, off-
line, busy, ringing, dialing, in
test mode, or under testing.
You can also reconfigure re-
mote modems for data rate
and communications protocol,
and you can run remote diag-
nostics. Of course, your results
can be printed and manipu-
lated for statistical analyses.

A user-friendly system
map lets you examine your net-
work configuration and orga-
nize it by address or by type of
device. Universal Data Sys-
tems recommends an 80286
with a 20-megabyte hard disk
drive, EGA graphics, and a
mouse. The rack-mounted
modem uses either an RS-422
or RS-232C interface.

Price: $6000.

Contact: Universal Data
Systems, 5000 Bradford Dr.,
Huntsville, AL 35805, (205)
721-8000.

Inquiry 1141.

continued
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WHAT’'S NEW

SuperCard:
HyperCard
with a Kick

ilicon Beach’s Super-

Card lets you create cus-
tom applications that are sim-
ilar to HyperCard’s but
conform to the Macintosh
user interface. Unlike Hyper-
Card, which limits you to one
image in a window that you
can’t modify, SuperCard lets
you create applications with re-
sizable windows and dialog
boxes, multiple documents
open simultaneously, and
custom menus.

Because SuperCard uses a
scripting language called
SuperTalk, a superset of
HyperTalk, you can open Hy-
perCard stacks, HyperTalk
scripts, XCMDs, and XFCNs
and convert them to Super-
Card projects. Once you’ve
created a project, you can
save it as a stand-alone applica-
tion that doesn’t need Super-
Card to run.

SuperCard fields can con-
tain mixed fonts and sizes. The
program can import and ex-
port TIFF, PICT, PICS-format
animations, and MacPaint
files. SuperCard also supports
sound and video and 256-
color Paint and Draw graphics.
SuperCard requires | mega-
byte on a Mac Plus or higher to
run in black and white, and 2
megabytes on a Mac Il or
higher to run in color.

Price: $199.

Contact: Silicon Beach Soft-
ware, 9770 Carroll Center
Rd., Suite J, San Diego, CA
92126, (619) 695-6956.
Inquiry 1148.

Build
Your Own GUIs

he HALO Window

Toolkit is based on Media
Cybernetics’ HALO and of-
fers a set of windowing subrou-
tines that help you design
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Create multimedia presentations with SuperCard by mixing

animation, sound, and video.

graphical user interfaces.

The Toolkit consists of a
Window Manager and a Win-
dow Library. The Manager
controls interactions between
you and the windows, such as
sizing, placing, and saving
functions. The Library con-
tains windowing tools, such as
command bars, radio but-
tons, and icons.

The Toolkit has an object-
oriented design, so you treat
windows as objects, which
enables you to copy and place
them in any size or color
anywhere on the screen with-
out additional source code.

The memory manager has
a look-ahead feature that auto-
matically uses extended, ex-
panded, or disk-cached virtual
memory to maintain an
image, so you don’t have to
keep a copy of the image to
be redrawn after the interface
removes a window.

Media Cybernetics reports
that the HALO Window Tool-
kit runs under DOS and
0S8/2. All you need is the ap-
propriate Microsoft C HALO
(for DOS or for OS/2) to run in
either environment.

Price: $595.

Contact: Media Cybernetics,
Inc., 8484 Georgia Ave.,
Silver Spring, MD 20910,
(301) 495-3305.

Inquiry 1146.

Get to the Bottom
of Your C

fter spending all your

time putting the finishing
touches on a C program, the
last thing you want to do is
document the code. Clear +
for C is a program that will do
it for you.

Clear+ for C reads your C
source code and automatically
generates a system tree chart,
function flowchart, formatted
source listing, function cross-

references, and prototype files.

The tree chart represents the
hierarchical relationship be-
tween all functions in the
system and shows structure of
up to eight levels. The flow-
chart shows the logical struc-
ture and control flow of the
program’s statements.

The program uses a
WYSIWYG approach. It also
offers automatic paging,
allows for background printing
and portrait and landscape
page orientation, and offers a
variety of graphics options.

Clear + for C runs on the
IBM PC with DOS 2.0 or
higher, 512K bytes of RAM,
and Hercules, CGA, EGA, or
VGA graphics.

Price: $199.95.

Contact: Clear Software,
Inc., 637 Washington St.,
Suite 105, Brookline, MA
02146, (617) 232-4720.
Inquiry 1145.

Object-Oriented C
Programming
on the Mac

ymantec developed

Think C 4.0, a program-
ming environment for the
Macintosh, so that C program-
mers can get the benefits of
object-oriented programming
without having to learn a new
language, such as C++ or
Smalltalk.

Think C’s object syntax is
based on a subset of C++, and
its object extensions are built
on structures that any C pro-
grammer already knows.

With Think C’s enhanced
code resource support, you can
write cdevs (control panel de-
vices) and multisegmented
code resources. The program
includes an object-oriented
shell that provides the basic
code necessary to create a
cdev, and a cdev Runner is
included for debugging. The
Runner provides a shell that
lets you fake the system into
thinking you have installed
the cdev.

Think C 4.0 includes a
full source-level debugger and
a class library. Because the
library implements the stan-
dard Mac user interface, in-
cluding floating windows and
tear-off menus, you don’t
have to waste time reinventing
the wheel by re-creating
common code. Symantec also
rewrote the Think C libraries
to conform to the ANSI
standard.

Think C’s in-line assem-
bler, which lets you use assem-
bly language within your
source files, supports the in-
structions and addressing
modes of the 68020 and 68881
COprocCessor.

Price: $249.

Contact: Symantec Corp.,
135 South Rd., Bedford, MA
01730 (617) 275-4800.
Inquiry 1147.

continued



SEND AWAY FOR
YOUR VERY OWN
COMPUTER STORE.

When you buy a
computer, about 35%
of your money goes to
the store.

But we'd much rather
see your money go to
somebody who deserves
it a lot more.

You.

So we give you a
completely different
kind of computer store.

The Dell Computer
Store.

Instead of a crowded,
high-overhead show-
room, you get our brand

We're THERE WHEN You CaLL

SUMMER 193809
DELL
COMPUTER SYSTIMS
ror
PRODVCTIVITIY & FERFORMANCE

DELL

But there’s a lot more to it

Xerox Corporation.
If you read our ad in the
front of this magazine,
it will tell you a lot
more about the systems
we offer. And the service
we put behind them.
So if you'd like a much
more intelligent way to
buy a personal computer,
have a look at our ad. Or
call us at 800-426-5150.
Or send us the card on
this page.

And we'll send the
best computer store
you've ever scen.

than saving money. We offer One you don't have to
you the most complete service set foot in.
and 286 systems, printers, and support in the industry. I~ T 0 1
peripherals, software, and Including a 30-day money- D j L L
accessories. back guarantee. A toll-free COMPUTER
] . . . CORPORATION
And since you buy direct technical support hotline. =
N ¢ . S NI K . LA TOORDER, CALL US.
from the manufacturer, you save elf-diagnostic software. And 800-426-5150.

about 35%. next-day deskside service from ! FOR DELL IN CANADA, CALL 800-387-5752.

new 44-page catalog. Which
gives you a full line of 386"

©1989 Dell Computer Corporation. 386 is a tradermark of Intel Corporation. 3Service in remuite bocations will incur additional travel charges.
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What can a ScanMan” scan, man?
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Virtually anything. Logos or photos. Digits or
dingbats. Art or articles. A soda can. How can
you ger them into your PC? You could play cut
and paste with the copier down the hall. Or
use your own, do-it-in-a-flash, hand-held
scanner. ScanMan.

Images. Select 1, 2, 3, or 400 d.p.i, then pop
any image up to 4" x 14" into a file for your
publisking program. Or into your Windows™
clipboard. Or use PaintShow Plus™included
with your ScanMan—for editing and coloring.

Text.Our Catchword™ software converts
virtually any typeface into ASCI! files for your
word processor, desktop publisher, or spread-
sheet. It reads horizontally or vertically, scans
words or numbers from 6 to 20 point, and

matches adjacently scanned columns perfectly.

Should you buy it? Once you've got it you'll
wonder what you did without it. And it's only
$339! Backed by our Customer Satisfaction
Guarantee, and 7 Days-a- Week Support.

For information, cati: 800-231-7717

In California: P

800-552-8885 ER e - |
e T In Europe: ++41 e
= St e 21-869-96-56
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“For IBM PC and compatibles; includes Paintshow Plus. List price for the IBM
Micro-Channel versicn 1s $399. Catchword is an optional extra for $199
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WHAT’S NEW

SINESS

WealthBuilder
Helps You Plan
Your Future

U nlike other financial
programs designed to
help manage your current fi-
nances and investments,
WealthBuilder can help you
plan your finances through re-
tirement. You can use the
program to balance your bud-
get, but its expert-system
techniques can also suggest
specific investment strategies
designed to meet your present
and future financial
objectives.

WealthBuilder’s propri-
etary user interface looks like
Windows and acts something
like hypertext. Through color-
ful graphics and fill-in-the-
blank menus, you are guided
through inputting a personal
financial profile and setting fi-
nancial objectives, taking
into account your tolerance for
risk. You can tweak the strat-
egies through what-if
scenarios.

WealthBuilder includes
600 pages of context-sensitive
tutorials, a dictionary of fi-
nancial terms, and a guide to
mutual funds, available
through screen buttons. The
package can examine your
current financial situation,
flagging expenditures that
are out of line and advising
ways to cut taxes and debt.

WealthBuilder can accept
data from Andrew Tobias’s
Managing Your Money and
Intuit’s Quicken. It runs on the
IBM PC with 512K bytes of
RAM, DOS 2.0 or higher, and
a hard disk drive. The pro-
gram’s developers report that a
Macintosh version is in the
works.

Price: $249.95.

Contact: Reality Technol-
ogies, 3624 Market St., Phila-
delphia, PA 19104, (215)
387-6055.

Inquiry 1152.
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WealthBuilder can help you with the business of life, especially
in reaching financial objectives.

New Reflex Not Just
Knee-Jerk Reaction

eflex 2.0, an entry-level

flat-file database man-
agement program, is Borland
International’s first program
to support dynamic segment
swapping. Borland says its pro-
gramming technology,
called VROOMM (for virtual
real-time object-oriented
memory manager) allows ap-
plications with more features
and data capacity, but within
640K bytes of RAM.

Borland reports that Re-
flex 2.0 is a complete rewrite
from the previous version
(1.14). In addition to including
VROOMM, which the com-
pany plans to incorporate into
all its products over the next
five years, Reflex 2.0 lets you
view data in six different
ways and print directly from
within a file (previously, you
had to run a separate pro-
gram). It also supports data-
bases of up to 32 megabytes.
You can open five windows
simultaneously, each with a
different view, and enter text
in memo fields of up to 8000
characters.

Reflex 2.0’s capabilities

include Form View, which dis-
plays one record at a time;

List View, for displaying data
in a spreadsheet-like grid;
Graph View; Crosstab View,
for comparing and summa-
rizing data; Report and Labels
View, for reports and mail-
ing labels; and Mail Merge
View, which werks as a text
processor. All views are hot-
linked—a change you make

in one is reflected in the
others.

Reflex 2.0 works on the
IBM PC with 512K bytes of
RAM and a hard disk drive.
Price: $249.95.

Contact: Borland Interna-
tional, Inc., 1800 Green Hills
Rd., P.O. Box 660001,

Scotts Valley, CA 95066, (408)
438-8400.

Inquiry 1150.

Sales Commission
Tracker

rgonaut’s Sales Com-

mission Tracker lets you
track your income and sales
activity, including sales order
status and distributor point-
of-sale transaction status, With
the program, you can enter
sales orders, invoices, distribu-
tor transactions, and com-
mission data.

You can print reports that

show total commissions for
each order, commissions due

on shipment, commissions
paid to date, and the differ-
ence between commissions due
and paid. You can display de-
linquent commission payments
and the number of days late.
The program, written in
FoxBASE, lets you sort reports
by nine parameters. Sales
Commission Tracker is a
stand-alone program and re-
quires an IBM PC with a hard
disk drive, 512K bytes of
RAM, and DOS 2.0 or higher.
Argonaut is distributing it as
a shareware program.
Price: $45.
Contact: Argonaut Systems,
15466 Los Gatos Blvd., Suite
109-314, Los Gatos, CA
95030, (408) 867-5029.
Inquiry 1149.

1-2-3 Release 3.0
Add-in Solves
What-If in Reverse

rontline Systems intro-

duced what it calls the
first add-in for Lotus 1-2-3
release 3.0. What-If Analyst
automatically determines the
what-if value on your spread-
sheet. You specify a desired
result value (e.g., net profit)
and a what-if variable. The
program then automatically
determines the what-if value
that yields the desired result,
solving the what-if problem
in reverse.

A single What-If Analyst
package includes the add-in
versions for Lotus 1-2-3 re-
lease 2.01, 2.2, and 3.0, and
for Symphony. The program
requires 35K bytes of RAM on
release 2.01 and 2.2, 45K
bytes on Symphony, and be-
tween 15K and 55K bytes on
release 3.0.

Price: $49.95.

Contact: Frontline Systems
140 University Ave., Suite
100, Palo Alto, CA 94301
(415) 327-7297.

Inquiry 1153.

continued



The OS for over-achievers’

QNX programmers have a decided advantage.

You see, people who use QNX enjoy the
freedom that comes only with a flexible,
modular 0S. They appreciate the elegance
of 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 PC in 1982: over 80,000 systems
installed in 47 countries world-wide, in all
kinds of applications — from making cars
to selling books to handling online credit
card transactions.

One reviewer dubbed QNX “The multi-
everything 08.” Now, you might expect

multiuser and multitasking, but realtime?
And integrated networking? And true
distributed processing? Best of afl, 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 magnitude
faster than a typical UNIX system. Inte-
grated networking means you won'’t
need yet another layer of software to set up
aLAN, and you can use any mix of
Intel-based micros — from vintage '81 Pcs
to PS/2s.

Distributed processing with QNX

sounds t00 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.

Besides the satisfaction that QNX developers
get from using a fast, powerful, and flexible
0s, did we mention that they also enjoy
[ree technical support?

If you're wondering why you don'’t already
know all about this great 0s, 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
evervthing you need to know to become an
over-achiever yourself.

Circle 242 on Reader Service Card

For more information or a free demo disk,
please phone (613) 591-0931.

Quantum Software Systems Lid., 175 Terrence Matthews Crescent, Kanata, Ontario, Canada K2M 1W8
muawmummmm,mmmmunﬂm'zu-wmuwmmmm.

©1989 Duantum Software Sysems Lid



Microstat-1l Now With Graphics
Interface and New Multivariate Module

Now you can use YOUR

favorite graphics package
with Microstat-Ii.

Just some of the packages covered
include 3-D Perspective Jr.,
Harvard Graphics, Microsoft’s
Chart, Grapher, and others.

Microstat-II also includes new
procedures for:

» Canonical Correlation
Factor Analysis

MANOVA

Discriminant Analysis
Principal Components
Analysis

* Cluster Analysis

¢ Covariance Analysis

While Release 1.0
was good:

“... one of the fastest IBM PC
statistical packages we have

tested. .. using Microstat-II is
a breeze.”

Infoworld

“Installation of Microstat-II is
simple... The user interface is
clean... a pleasant package to

use.- PC Magazine

Microstat-II Release
2.0 is even better!

For a limited time, you can
purchase Microstat-II Release

2.0 for $395.00. Microstat-II
requires an IBM PC, XT, AT,

Microstat—1i

Cotrelation Matrix

3-D Perspective Jr.

Microstal-11
Powar Use

Harvard Graphics

Grapher

PS2 or compatible with 512K memory or more with either
a hard disk or two floppy drives. For more information,
contact your local computer dealer or call:

Ecosoft, Inc.
6413 N. College Ave.
Indianapolis, IN 46220
Orders: 1-800-952-0472
Info: 1-317-255-6476
FAX: 1-317-251-4604

———— " 'a

3-D Perspective Jr., Harvard Graphics, Grapher, Microsoft's Chart and IBM arc all registered or unregistered

ks of the

Software Inc., Microsoft Inc., IBM Inc.
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WHAT’S NEW

SCILENCLE AND

NGINELI

RING

i 2,.,;

With Architrion 11, you can study the effects of interior lighting.

Two Architectural
Programs
for the Mac

rchitrion I1, a design,

drafting, and presentation
program, lets you study the
effects of light and color on
your projects. You can define
the colors of a building and its
components and specify the
light source’s position and in-
tensity to simulate shading
and shadowing from interior
lights or the sun.

With Architrion II, you
can easily coordinate planes,
sections, and elevations of a
building so that you include a
change in the three-dimen-
sional database in its two-
dimensional drawings. Ac-
cording to Gimeor, you can
create and modify a building
in section view and position
and adjust openings in eleva-
tion while making real-time
updates to the database.

Architrion IT works on the
Mac SE or higher with a mini-
mum of 2 megabytes and a
hard disk drive. A version that
takes advantage of a math co-
processor is available.

Price: $2495.

Contact: Gimeor, Inc., 420
10th St. SE, Washington, DC
20003, (202) 546-8775.
Inquiry 115S.

M acBravo! Facilities is a
program for the Mac that
lets facilities managers and
industrial engineers plan,

manage, and document the
interior of plants and offices.
The program uses indepen-
dent overlays with references
between them so that changes
made in the facility are auto-
matically updated for every-
one. It also allows several peo-
ple to work simultaneously
using a common database.
MacBravo! Facilities in-
cludes a DBMS that lets you as-
sociate information with
graphical representations of
the facility. You can, for ex-
ample, click on a symbol that
represents a piece of machin-
ery and get information on its
initial service date, when it is
scheduled next for mainte-
nance, or how much it costs.
If you are drawing the top
view of a wall, you can tell
Facilities the height of the
wall, and it can create a three-
dimensional image from your
two-dimensional drawing.
Facilities works on the
Mac IT or higher with 8 mega-
bytes of memory and at least
a 40-megabyte hard disk drive.
It includes a library of about
1000 mechanical and architec-
tural components.
Price: $4900; PlanPrint
components, $495; IGES (Ini-
tial Graphics Exchange Stan-
dard), $495.
Contact: Schlumberger
Technologies, CAD/CAM Di-
vision, 4251 Plymouth Rd.,
P.O. Box 986, Ann Arbor, MI
48106, (313) 995-6000.
Inquiry 1156.

continued



Intelligent Database Tools are Here!

Is your Database an Asset or just a File?

As your database grows, its potential value increases. Your challenge is to keep it error-
free, understand it, and use it to make effective decisions. These are the tools you need:

&, DATABASE _ @ Maintain data quality and data integrity. Keep your

Up ERVIS o database error-free. Database/Supervisor analyzes your

databases and identifies suspicious data items, and

patterns which are out of the ordinary. It automatically detects errors which violate

statistical or logical integrity constraints. If your database is being corrupted,
Database/Supervisor will show you where.

[X ]L The Machine Learning piscover hidden patterns and unexpected relationships

s v s e ~ inyour large database. IXL analyzes your database and

generates easy-to-read rules using artificial intelligence

and statistical techniques. While Database/Supervisor detects errors, IXL produces rules

and decision-making insight. The solutions you are looking for may already be in your
database, waiting to be discovered.

Don’t deny yourself inexact, but potentially valuable,
NEURAL/ OUERY answers to your database queries. Close matches are

more valuable than no response. IXL and Neural/
Query are perfect partners. IXL generates rules which can be exported. However,
Neural/Query analyzes your large database, builds a network of partial matches, and pro-
vides the closest matching answer to your database queries. Use the full informational
content of your database.

lh enf,C R The highest-level, easiest-to-use intelligent database en-
Jnte gcomp|lER vironment today. Build dialogs automatically, link them

with rules, frames and hypertext in minutes.
Develop your intelligent application quickly and efficiently, then run it on multiple
operating systems. The built-in relational database combines expert system logic with
SQL-based object oriented queries. Accomplish in hours what would otherwise

take weeks.
Experts love our software:

The Intelligence/Compiler is a powerful state of the
art system for real-world applications. Its intelligent
editing and debugging facilities are a bonus. Al/Expert
Magazine, February 1988.

' iml-'\l.l.l
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Considering the variety of features that the In-
telligence/Compiler provides, it is hard to believe that
you can get better value for your money. PC/Al
Magazine, June 1989.

Our leadership in this field Having used IXL on a large database of geological test
of technology is unsurpassed. data, we were surprised by the many relationships it
Ask for our books Intelligent  found. This has greatly helped us to interpret our Oil
Databases and Expert Systems Company database. Mr. James Brown, Oil

Jor Experts by K. Parsaye, et al., Industry Consultant, July 1989.
published by John Wiley.

2l . 4t

Will your database errors live forever?

Alone in a universe of data? Let IXL be your guide.

Are you sure you have no listing for the Vite House.

YCS, I want to win with your easy-to-use intelligent database tools.

[J Send me your complete collection of intelligent database tools for $1,490.

[ Send me the three components: for $990.

[J Send me the single component: ____ for $490.

Computer system: [J IBM/PC ] PS/2 C! Macintosh Also available on VMS, Unix and OS2

Name [J Check enclosed, Charge to: [ Visa ) MC [ AMX

Company: Card No: Expiration

dress:

Alctoes Intelligence\\/are

——— Telephone:

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

Overseas Air $50. California residents please add 6.5% sales tax

The Next Level in Computing

9800 S. Sepulveda Blvd

Los Angeles. CA 90045-5228
Telephone: (213) 417-8896
Telefax: (213) 417-8897

Circle 140 on Reader Service Card



Comput

Right Now. Guaranteed!*

Yes, we can ship your new ZEOS® '286 or '386
today! We've built up an extra supply of the hottest
selling computers in America. The celebrated
ZEOS 286-12 and PC Magazines Editors Choice—
the ultra fast ZEOS 386-20.

Take your pick now for immediate delivery.
These are both complete, genuine ZEOS Zero-Wait
state systems. Both include an ultra-fast Seagate
hard drive and all the other goodies. And they’re
ready to ship. Right Now.

Here's how it works. We have these extra systems
pre-built and ready to ship. They include both High
Resolution Monochrome and VGA systems. While
supplies last, we will ship either of these systems to
you the day you order subject to these conditions:

1. Your order must be received by 1PM Central Time.

2. Credit Cards are subject to credit card authorization.

3. Orders must be for our standard 286-12MHz
system or 386-20MHz system, either mono-
chrome or VGA. Any other systems or upgrades
are custom built and will take slightly longer.

*Our Guarantee to You:

If we fail to ship your system under the conditions
outlined, we will ship it af our expense as soon as it
is ready. All systems are fully burned in and tested.
Each system includes our 30 day Money Back
Guarantee and One Full Year Limited Warranty.
Plus 24 Hour a day Toll Free technical support and
Express Parts Replacement are included too!

This offer is good only as long as these pre-built

Complete ZEOS 12MHz 286 = Fast 32MB Seagate 138R
: sve! Hard Drive with auto-park,
with 32MB Hard Drive! 1.2MB Floppy Drive,
= Ultra high speed Hard/Floppy
Only $1,395 controller. 1:1 interleave, 800
For VGA color add $595 KB/sec transfer rate.
s Genuine Hercules® ( Yes,
FREE Shareware Disks Too! Hercules!) Brand graphics
25 Software Programs Included cand. Hggh-Re:sAmberDisplay
Every system will include 25 with Tilt/Swivel Base.
ready to run Shareware programs s ZEOS Enhanced 101 Key
on free disks. Included are Keyboard with our Pleasant
programsfor Word Pmcess;ng Tactile/Click Feel.
Spread Sheets, Educational,  Sertal and Parallel Printer
Financial, Business, Games and Ports.
more. With Shareware you can ® Clock/Calendar with Battery
try the programs first before you Backup.
register them with the author. » 6.16 and 28 bit expansion slots
s 1
LSO s = 80287 support, up to 12 MHz.
Standard Features Include: ® Heavy Duty Case Complete
with Security Lock and LED
» 80286-12 CPU, 6/12MHz Performance Comparisons using PC Lobs Benchmark Series indicators.
Dual Speed keyboard/hard- Release 4: 80286 P
ware selectable. Reset and instruction  Pojt Conventionai
Turbo buttons right up front. Wix " Colvlation _ Memory Order Now Toll Free
& Zero-Wait State DRAM, 512K ZEOS 286/12 Desktop 478 18.84 072 - -
expandable to 4MB on the 1BM PC AT (8MHz) 8.96 35,60 1.32 800 42 3 5891
mother board (16MB System BMPS/2 Modal 5 770 - a8 1
Total). EMS Capabilityonboard. | —oiattesel S0 IR it 8

All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT are trademarks of IBM Corporation



ers/Yow!

systems remain in stock; please give us a call to
verify availability. This offer does not apply to other
ZEOS systems or custom configurations.

Immediate shipment s only part of the story.

ZEQOS builds Rock Solid computers. That’s why we
offer you our 30 Day Money Back Guarantee, Toll Free

technical support and Full One Year Limited Warranty.
Compare that to the others. Then compare performance.

Performance is what ZEOS is all about. If you're
buying a computer you may as well buy the fastest.
The ZEOS 286-12 is the fastest inits class. It features
true Zero-Wait state operation with speeds close to
many 386 systems!

Or select the ZEOS 386-20. The Editors of PC
Magazinedid. In fact, they said “Out of 104 machines

from 58 companies. . . for overall excellence in both
the 16- and 20MHz categories, we selected ZEOS
International’s 386-16 and 386-20” And ZEOS '386
systems have racked up three PC Magazine Editor’s
Choice awards so far this year!

PC Resource Magazine put it this way “ZEOS
... provides quality comparable with the IBM or
Compagq and does so for about 70% of the cost”
Personal Computing simply says “The best value
we've come across so far”

We couldn't have said it better ourselves.

And these are the machines that we have
ready to ship to you »ight now. Rock solid block
buster ZEOS machines with quality and perform-
ance that is, in a word, Guaranteed. Order now by
calling 800-432-5891.

Complete ZEOS 20MHz "386
with 80MB 28ms SCSI Drive!

Only $2,995

For VGA color add $595

Standard Features
Include:

® Genuine 32-bit
Intel 80386-
20MHz CPU.
s High speed
Zero-Wait
64K SRAM
CACHE.
s IMB of
Zero-Wait DRAM Expandable
to 16 M B system total.
= Fast 80MB, 28ms SCSI
Seagate Hard Drive, 1.2MB
Floppy Drive.

Performance Comparisons using PC Labs Benchmark Series

» ]01 Key ZEOS Tactile/Click
keyboard,

® High speed Serial and
Farallel Ports.

® 1.32, 5-16 and 2-8 bit slots.

a 80387 math co-processor
support.

® ZEOS 5-bay case with security
lock and LED indicators.

Order Now Toll Free

800-423-5891

FAX Orders Dial: 612-633-1325

In Minnesota Call: 612-633-4591
MasterCard, VISA, ZCard and COD
Open 24 Hours a day!

ZEOS International, Ltd.

530 5th Avenue, N.W,

St. Paul, MN 55112 USA

: Release 4:
» Ultra high speed Hard/Floppy 80386 Hoating o .
nstruction int nventional
SCSI controller. Mix Calculation  Memory "
. ®
. Genzz_ne Hrfircll-;l’ei, g’azd he ZEOS 386/20 Desktop 287 10.40 039
grapnics card. High-Res Amber o
, 5 0 . 1BM PS/2 Model 7 1 24 61
Display with Tilt/Swivel Base. /3 Wadel Y02 e L L
Compaq Deskpro 386/20e 291 10.54 040
Deskpro is a trad k of Compagq C: Corporation. Corporate leasing plans are available. ZEOS is a publicly traded company; MPLS/St. Paul Local OTC. © 1989 ZEOS Intemnational, Ltd.
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Circle 186 on Reader Service Card

Protects

whll'e yo

* Remains in Place while you use your computer.

* Avolds Costly Repairs. Protects delicate electronics
from dust, spills, smoke, ashes, staples.

* Soft, Flexible, retains normal keyboard feel.

* Washable, Durable High-Tech Polymer lasts years.

* Hundreds of Models. SafeSkin is availabie for most
PCs, laptops, workstations and clone keyboards.

¢ Office * Home * Factory * Classroom * Laboratory

List Price $29.95. Please call or write for free color
brochure. Dealer inquiries encouraged.

SafeSkini

KEYBOARD PROTECTOR

Merritt Computer Products, Inc. 5565 Red Bird Center Drive
Suite 150, Dallas, Texas 75234/(214) 339-0753  FAX (214) 339-1313
In Canada call 1-800-663-1061

REAL-TIME
MULTI-TASKING
KERNEL

for protected mode 80386

B No royalties @ Intertask messages
m C language support 8 Message exchanges
m Preemptive scheduler ® Dynamic operations
® Time slicing available — task create/delete
m Configuration Builder — task priorities
| List Manager — memory allocation
| 20 us task switch 8 Event Manager

at 16 MH: (no waits) 8 Semaphore Manager

Source Code Included

KADAK Products Ltd.

206 - 1847 W. Broadway
Vancouver, B.C., Canada
VéeJ 1Y5

Also available fos B0B6. 80236, ‘k Telephone: (604) 734-2796
‘ sosa. zeo. 68000 IF Fay (604) 734-8114

Manual only $75 US
AMX 386 $3995 US

{shipping/handling extra}
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WHAT'S NEW

8 CE NICEE

AND

I NGINEERING

Math for the Masses

M athCAD 2.5 is based

on MathSoft’s live docu-
ment interface, which lets

you use the computer as if it
were a notebook, defining
variables and entering text
anywhere on the screen.

MathCAD formats equa-
tions in standard math notation
and automatically calculates
the results. As you make
changes to the original equa-
tion, MathCAD automatically
recalculates. The program
generates each plot as soon as
you specify the variables.
According to MathSoft, Math-
CAD is capable of handling
complex arithmetic, fast Fou-
rier transforms, integrals,
derivatives, Bessel functions,
matrices, simultaneous lin-
ear and nonlinear equation
solving, and statistics.

Unit conversion is another
given with MathCAD. You
specify what units you want
the answers in, and that’s what
the program returns, accord-
ing to MathSoft.

MathCAD also produces
documents of any length and
width. It offers cut, paste,
and copy features, along with
automatic word wrap.

One enhancement in ver-
sion 2.5 is the ability to graph
three-dimensional surface
plots and manipulate their ro-
tation viewpoint. Also added
to the new version is HPGL
sketch import capability,
support for PostScript, sorting
ability, multiple region cut
and paste, and pop-up menus.

To run MathCAD 2.5, you
need an IBM PC with DOS 2.0
or higher and 512K bytes of
RAM. A math coprocessor is
recommended.

Price: $495.
Contact: MathSoft, Inc.,
One Kendall Square, Cam-

bridge, MA 02139, (617)
577-1017.
Inquiry 1158.

Structural Analysis
Under Windows

F inesse/f is the first in a
series of structural analy-
sis and design programs from
Cube Systems that run under
Windows. Finesse/f solves
two- and three-dimensional
trusses and frames. In three-
dimensional mode, when view-
ing a complex structure such
as a bridge, you get a sensation
of depth better than that pro-
duced by hidden line removal.

The system is written in
optimized C, performs band-
width minimization, and uses
a math coprocessor and avail-
able EMS memory to reduce
analysis time. With the Data
Editor, you can build a mate-
rials database and define
structural geometry, loads.
and other data. Other data-
bases are available for steel,
timber, general shapes, and
materials in Imperial, Cana-
dian, and German metric
formats.

You can view the structure
in normal 2-D and deformed
2-D mode at the same time to
see the effects of an applied
force. Finesse/f (the fstands
for wire-frame cases) can han-
dle shear corrections for deep
beams and shear walls, partial
and full member releases,
wide support corrections. vari-
able and nonprismatic cross-
section definitions, and in-
clined supports.

Finesse/f requires an IBM
PC AT or higher with 640K
bytes of RAM and Windows
2.0 or higher.

Price: $995; four databases,
$245.

Contact: Cube Systems Con-
sulting Services, Inc.. 77
Metcalfe St., Suite 310,
Ottawa, Ontario, Canada K1P
5L6, (613) 236-7067.
Inquiry 1157.

continued



Whats even more amazing

isits letter quality:
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In Touch with Tomorrow

TOSHIBA

Toshiba America Information Systems, Inc., Computer Systems Division
Circle 295 on Reader Service Card (DEALERS: 296)

It may seem like a small thing.
But it's nothing less than the first
letter-quality, battery-powered,
portable printer ever.

We call it the ExpressWriter
301. And you won't find a more
convenient letter-quality printer
anywhere. Especially if any-
where is precisely the place you
needtouseit.

The ExpressWriter301 is the
perfect traveling companion to
what is already the world's wid-
est line of truly portable PCs. It
operates on reuseable, recharge-
able batteries and AC power. It’s
small enough to fit into the aver-
age briefcase. And it uses 24-dot
technology to produce remark-
ably high resolution type. But
most amazing of all, it weighs
just four pounds.

Which means that now, any-
where you can take a portable
PC, you can also print out a letter-
quality hard copy.

And, to us, that's a big thing.

ExpressWriter301: 4 lbs, ACand baﬂc?xpowemd. letter-
qualj?r 24-dot print head, 60cps draft, Toshiba/Qume
and Epson LQ emulations, 5 resident fonts, exceptional
reliability, parallel interface.
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SeeYourData

Mapinfo software can find, display and analyze your data
geographically. See your prospects, customers, facilities
—anything in your database. Find addresses by street,
ZIP code, city, etc. (We can even supply the maps.)

Any paint or region on the map can have a complete
record of data behind it. See your actual dBASE data in a
window to view, edit, and print. Draw your own
boundaries. Add titles and legends for high quality
presentations.

Perform analyses on your data to sum, average, or count
your database records by location. Color sales territories
by volume of orders, ZIP codes by numbers of leads,
countries by your demographic data

From street-level to worldwide, Mapinfo

can merge your databases with maps. Play

visual “what if" with your data. See

patterns, trends, and opportunities you

never knew existed. If you need to map

;our data, Mapinfo can do it for as little as
750.

Mapinfo now includes a map of the world and the U.S
with all ZIP code locations. Runs on I1BM PCs or com-
patibles with 640K memory, a hard disk drive, and
graphics, and comes network-ready.

Maplinio Corp.

Changing The Way The World
Looks At Information™

200 Broadway, Troy NY 12180
To order, call 1-518-274-8673
or 1-800-FASTMAP Toll free.

Mapinto 15 a trademark of Mapinto Corp. dBASE 1 a trademark of Ashton-Tate
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WHAT'S NEW

A D

AND GRAPHICS

ClearView lets you add true icons to the Windows desktop.

Customize and
Enhance the
Windows Desktop

icrosoft’s Windows,

while providing a consis-
tent graphical user interface,
isn’t without its limitations.
Two products, from Wang
and hDC Computer, can make
Windows easier to customize
and manage.

ang developed Clear-
View for Windows users

who want to improve the
graphics and functionality of
the Windows desktop. Clear-
View's Window Organizer lets
you customize the placement
and size of the windows in
which you run your applica-
tions so it’s easier to find them.
You can arrange open win-
dows in an overlapping stack or
move them into an aligned
grid for viewing and access.

With ClearView, you can
tell Windows which programs
to load automatically and cus-
tomize your desktop so a partic-
ular layout automatically ap-
pears when you activate the
Windows environment.

ClearView replaces file-
names with a menu system that
lets you access Windows and
non-Windows applications from
the same menu. A List feature

of ClearView automates the
opening, sizing, moving, and
closing of windows.
ClearView works on the
IBM PC AT or higher with
Microsoft Windows 2.0 or
higher, 512K bytes of RAM,
and a hard disk drive.
Price: $79.
Contact: Wang Laboratories,
Inc., One Industrial Ave.,
Lowell, MA 01851, (508)
459-5000.
Inquiry 1164.

indows Manager from

hDC Computer lets you
install and manage desktop
utilities for Windows. The pro-
gram ships with seven util-
ities, and hDC says that more
are on the way.

You can install Windows
Manager in two ways: as a tear-
off menu that you place
anywhere on the screen or as a
pull-down menu that becomes
part of the Windows menu bar.

The System Enhancer util-
ity’s Run command lets you
run any application from
within any Windows program.
Arrange lets you organize
open windows by overlapping
or tiling them, and the utility
can also close all open Win-
dows applications and exit
‘Windows from any application.

The Work Sets utility lets
you create sets of programs
and files that you work with

continued



GETPROECISONTP CIR FEET

The “creature” shown above doesn't
depict a futuristic lunar landing. This
is a polar landing of a sophisticated
weather monitoring device.

from an aircraft, it unfolds in minutes
and begins transmitting vital environ-
mental data.

This Self-Erecting Weather Station,
sponsored by the National Science
Foundation, was developed by Polar
Reseach Lab. Avocet’s AVSIM™
simulator was used on the project.
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AVSIM Full-Screen Display

Stay On Schedule

Using a simulator, you can avoid com-
plications and delays caused by debug-
ging code on unstable target hardware.
AVSIM allows you to begin the debug
cycle even before the hardware is
available.

Keep The Project On Your Desk

Work within your familiar MS-DOS
environment. With AVSIM you can
check the hardware and operating
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AVOCET

SYSTEMS, INC.

system interfaces, all on your PC. You
don't have to rely on outside staff and
equipment. At only $379, AVSIMisa
fraction of the cost of additional
hardware.

Avocet offers a complete line of
embedded-system tools including
AVOCET C™ compilers, AVMAC™
macro assemblers, AVPROM™ pro-
grammers, and AVSIM™ simulators.

Call Avocet today. Discover how we
can help you get your next project on
its feet, too.

AVSIM supports:

Intel 8051, 8048, 8085

Motorola 68HC11, 6805, 6800, 6809
Zilog 780

Hitachi HD64180, 6301

T1 TMS32010, TMS32020
Rockwell 6502

© 1989 Avocet Systems, Inc. All Rights Reserved

The Source For Quality Embedded-System Tools

Avocet Systems, Inc., 120 Union St., P.O. Box 490, Rockport, ME 04856 / In Maine, or outside U.S., call (207) 236-9055 / TLX: 467210 Avocet Cl / FAX: (207) 236-6713
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GET SUPERSOFT’s
SceRviceE DIAGNOSTICS

All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the mostcomprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.

NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBM ROM BIOS. It works evenin circumstances when the
Service Diagnostics diskette cannot be loaded.

NEW: 386 diagnostics for hybrids and PS/2s!

For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics Il for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headaches in fixing their computers, even non-IBM equipment.
All CPUs & Numeric Co-processors All Color Graphics & Monochrome
System Expansion & Extended Memory Monitors
Floppy. Fixed & Non-standard Disk Drives  Parallel & Serial Ports
Standard & Non-standard Printers Mono, CGA, Hercules & EGA
System Board: DMA, Timers, Interrupt, Adapters

Real-time Clock & CMQS config. RAM  AllKeyboards & the 8042 Controller

Jointhe ranks of XEROX, NCR, CDC, SONY, PRIME, ... who have
bundled SuperSoft's diagnostics with their microcomputers at no risk
because of our 30 day money back guarantee.

Service Diagnostics for PC, PC/XT, and compatibles only. ... ......... $169
Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives). ... ... $ 50
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial). .$ 30
Service Diagnostics for AT and compatiblesonly. . ................... $169
Alignment Diskette for AT and compatibles (96 tpi drives)............. $ 50
Wrap-around Plug for AT (serial). ............................... .$15
ROM POST for PC, PC/XT and compatibles only. . .................. $245
ROM POST for AT and compatibles only. .. ........................ $245

Service Diagnostics: The KIT (includes all of the above—save $502).$495
Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify). . . $195
Diagnostics Il is the solution to the service problems of users of all

CP/M-80, CP/M-86 and MS-DOS computers. . .. ................... $125
ROM POST for PS/2 and compatibles only. . ....................... $245
Alignment Diskette for PS/2 and compatibles (35 inch). .. ............ $ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

FIRST IN SOFTWARE TECHNOLOGY PO. Box 611328, San Jose, CA 95161-1328 (408) 745-0234 Telex 270385

SUPERSOFT 15 a reg of SuperSoft, Inc.; CDC of Control Data Corp.; IBM PC, AT & XT of
International Business Machines Corp . MS-DOS of MicroSoft Corp.; NEC of NEC Intormation Systems. Inc.
PRIME of PRIME INC ., Sony of Sony Corp.
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WHAT'S NEW

SOFTWARE

e OTHER

and launch with one command.
You can also use it to save the
current state of any session
when you quit.

Other utilities include
Alarm Clock; Auto Save;
Desktop, which lets you cus-
tomize your start-up screen,
customize your background,
and add a screen saver; Font
Viewer; and Memory View-
er, which displays a graph in
pie chart form that shows
how you're using conventional
and expanded memory.

Windows Manager re-
quires less than 10K bytes of
RAM per utility and about
10K bytes for the manager it-
seif. It works on the IBM PC
AT or higher with Windows
2.0 or higher.

Price: $79.95.

Contact: hDC Computer
Corp., 15379 Northeast 90th
St., Redmond, WA 98052,
(206) 885-5550.

Inquiry 1165.

Software Brings
PostScript to the Fax

ammaLink’s Gamma-
Script lets you create pre-

sentation-quality faxes with
any application that uses the
PostScript page-description
language. Using an interpreter
that GammalLink licensed
from QMS, the program takes
your PostScript application’s
output and translates it into a
fax format file with output
comparable to that of a 200-dpi
PostScript printer.

GammaScript is available
in two versions: GammaScript
Plus is compatible with all 35
typefaces of the Apple Laser-
Writer NT; a less expensive
package offers 13 typefaces.
The program will work with
GammalLink’s line of PC-to-
fax boards.

GammaScript works on
the IBM PC AT or higher with
a PC-to-fax board, 1 mega-
byte of RAM, and 4 megabytes
of free memory on your hard
disk drive.

Price: GammaScript, $145;
GammaScript Plus, $440.
Contact: GammalLink, 2452
Embarcadero Way, Palo Alto,
CA 94303, (415) 856-7421.
Inquiry 1161.

A Step up
from Deluxe

he PC Tools DOS util-

ities package upgrade of-
fers file viewers, LAN sup-
port, and a new application
launch capability.

With version 5.5, you no
longer need to know exactly
where information is stored
on your hard disk. Find and
Locate functions let you
identify and select files that
match your search criteria.
New file viewers let you view
files in dBASE, Lotus 1-2-3,
ASCII, and hexadecimal for-
mats. The application launch
capability links the selected
data file with its associated ap-
plication, and the program auto-
matically loads them both.

LAN support added to ver-
sion 5.5 lets you load the PC
Tools DOS shell, desktop
manager, and hard disk backup
programs onto a Novell or
IBM Token Ring network
server. For security, the
DOS shell will display only di-
rectories that the user is al-
lowed to read, or you can run
the PC Tools programs from
a write-protected directory.

PC Backup, PC Tools De-
luxe’s hard disk backup pro-
gram, includes new reporting
capabilities, new verification
and formatting options, and
an automated installation
procedure.

PC Tools Deluxe version
5.5 runs on the IBM PC with
at least 512K bytes of RAM.
Price: $129.

Contact: Central Point Soft-
ware, Inc., 15220 Northwest
Greenbrier Pkwy., Suite
200, Beaverton, OR 97006,
(503) 690-8090.

Inquiry 1160.



WE WILL TRY TO BEAT ANY PRICE ON ANYTHING FROM AMYWHER
A TRULY PROFESSIONAL STAFF WITH A COMMITMENT TO SERVICE !!

comearer: % THE AWESOME AT X sranD nEwil

QUADRANT — 80286

2"
299
Cal
Lo
Monutor
DOS 3.1/3 2/3 1401
Paratiel Card
AT-Par Senal Card

XT-TURBO COMPUTER SYSTEM

SYSTEM WITH
svsteminciuoes: 26 K INSTALLED 8088-2 Processor

 1-Half Height, 360K, 5% Drive INSTALL _D « Dual Speed — 4.77Mgnz and BMghz
— TURBO e 8 slots » 8087 Socket ® 150 Watt Power Supply  Deluxe Keybpard

® Full Size Case for 4.'2Ht. Drives @ | Yeir Parts and Labor Warranty on Base Unit
Hard Dr o]

{Har ves 90 Days) c ool

SYSTEM OPTIONS: Hi Res with Calor Carc
Card .

ADOD 8 2nd 360K 5% Drve . 8 79
VS INCLUDE CONTROLLERS

SUPER INEXPENSIVE!!
SUPER VALUE!!!

MEMORY !!!

IMPOSSIBLE
PRICE:

Par/Sec’Ch/Game Card .
DOS34 ... ¢
DOS 3.2 with Basic
Upvldalo5|2K
Systems

*x HARD DRIVE DEAL *

SEAGATE ST-238 1 79

Quantity Pricing
Available!

30MB . 14Ht « 5%4" Drive « RLL

REFURBISHED—BRAND NEW CONDITION—3 MONTH WARRANTY

WESTERN DIGITAL 25 ©) "5 irer

RLL Controller for XT and Seagate ST-238

Complete with Cables
MEMORY —

RUNS CGA

+ MULTIMATE +

Processing Software
Version 3.3%

. usT s’:’ﬁ—‘cosi
%uun:
ELO

W DEAERTESY

*

= coLON PRINTER

LIST $1995

499

30 DAY WARRANTY

PAPER RACK AVAILABLE-Stacks Pnnted Paper
Easy Change Cartrid Rlbbon(n - AVAILABLE ONLY $12 95
* % QUANTITY PRICING — CALL ! %

CITIZEN MSP-50

BRAND NEW! - COLOR OPTIONAL!

300 cps 50 NLQ - Narrow Carriage, 9 - Wire

Epson/IBM Compatnblllty Push or Pult Tractor 209
Zero Tear Off - Top or Bottom Feed, \‘-‘5\‘
Automatic Paper Loading - 8K Buffer

18 Month Manufacturers Warranty - Parallel Interface

__MSP-50 Optians AmaZ|ng Only Quantity Prices

3 (@ *249
Color Kit (7 colors) 559
Ser:al Interface 6 (1 *245
Fort Card sans SeatOrator 559
Black or Color Ribbons Avallabte - Calitt

12 @ %239
24 (@ *229
»*° 100 CPS — 25NLQ
‘™ with Tractor § ONLY

Parallel/Serial Interface
= 5139
Z

« BRANLC NEW ¢ HEAVY DUTY »

® WIDE CARRIAGE (132 Column)
« 200 CPS patt 110 ¢PS Correspondence. 35CPS NLQ
® Prints Black 4 Calors and 8 Coiors e BiDwectional Dot Matrix
* 9 Wire-Parallel Interface ® Tractor Included

TIOW REAR PAPER SEE|

Narrow Carriage

Quantity Pricing
6-%129

A\
?\)\a\“\“p‘“‘(‘
Nl Over 12 - CALL!!
®FULLY POPULATED ® ONLY WORKS AT 4.77MHz SPEED @ ONLY

12=$125

* *

LIST = *963

MAJOR manufacturer 14’ CGA COLOR MONITOR
‘\0 SUPER Hi- Res 640x400

é’ﬂ

Software
LIST
W
$438 e®P
90 Day Warrant

Circle 544 on Reader Service Card

P

31 Ch . Anti Glare Screen - Includes Graphic @ Unbelievable!
Memory Upgrade Kit - 90 Day Warranty
(OIETN A WU U I THE BEST CGA RESOLUTION YOU CAN BUY!!
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REGIONAL

WHAT’S NEW

[ METRO NEW YORK e NEW ENGLAND

Regional Users
Groups Win
Newsletter Awards

A t the Second Intergalac-
tic Users Group Meeting,
held in New York City, users
group officers held their first
newsletter competition. Sev-
eral users groups from the
Metro New York/New
England region won top honors
in their respective categories.
Editors from Folio:, Home
Office Computing, and the
MacStreet Journal rated the

newsletters. The winners were:

Best Coverage of Special-
Interest Groups (newsletter
over 56 pages), PC Report,
The IBM SIG of the Boston
Computer Society; and Best
Features (newsletter under 32
pages), A Byte at a Time,

Pioneer Valley PC Users
Group, Amherst,
Massachusetts.

Winners from the Mid-
Atlantic Region included:
Best Column or Columnist
(newsletter under 32 pages),
Barry Roomberg, Cache, PC
Club of South Jersey, Cherry
Hill, New Jersey; Best
Coverage of SIGs (newsletter
32-56 pages), The Databus,
Philadelphia Computer
Society.

The meeting was spon-
sored by the New York Per-
sonal Computer Group for
BBS sysops and newsletter edi-
tors and officers.

Contact: The BCS IBM PC
User Group, 385 Elliot St.,
Newton, MA 02164, (617)
964-2547. Pioneer Valley PC
Users Group, P.O. Box H,
North Amherst, MA 01059,
(413) 545-3697. PC Club of

South Jersey, P.O. Box 427,
Cherry Hill, NJ 08003, (609)
983-1519. The Philadelphia
Area Computer Society, ¢/o
LaSalle University, P.O. Box
312, Philadelphia, PA 19141,
(215) 951-1255.

Technology
Conference
Nanobytes

he Eastern Region Gov-

ernment Technology Con-
ference rolls into Albany,
New York, on September
27-29. The conference is one
of three annual conferences
sponsored by several organi-
zations and Government Tech-
nology magazine.

Forty seminars are sched-

uled, including disaster recov-
ery, desktop publishing,

LANSs, optical storage, and
geographical information
systems.

Price: $250; $175 for gov-
ernment employees. Seminars
are included with the
admission.

Contact: Government Tech-
nology Conference, 1831 V
St., Sacramento, CA 95818,
(518) 462-1780.

essaging 89, the con-

ference for integrated
messaging products, systems,
and services, will be held on
November 6-8 at the New
York Hilton in New York City.
Price: $795; exhibitions
only, free.
Contact: Messaging ’89, In-
formation Publishing Corp.,
3721 Briar Park, Suite 100,
Houston, TX 77042, (713)
974-6637.

continued

High-performance

computer values!

(USER FRIENDLY 38625)

supply,1.2 MB f

@ Intel 80386-25 microprocessor. Runs
most popular operating programs.

e One MB of 80 nanosecond RAM ex-
pandable to 8 MB on the board.

® Five 16 bit, two 8 bit and one 32 bit ex-
pansion slots. WD 1006 1:1 Hard Disk

Controller.

*199

B ITT Nationwide

e 100% compatible.Manufactured with [ On-Site Service

top-quality comronents. 200W power
oppy, 101 keyboard.

(USER FRIENDLY 386-33)

ing.

®100% compatible.Manufactured with
top quality components.

o Mylex 386-33 motherboard. Fastest
386 available.

e Landmark speed rating 53. MIPS 7.5.

e Five 16 bit, two 8 bit and one 32 bit ex-
pansion slots.128K RAM cache.

® Call for graphics and hard disk pric-

3995

POLICY: Add 2% shlpplng and handling.

ecks require 3
weeks to clear. Use your credit card,
cashler's check or money order for fast

Personal and company ¢
delivery. We accept Visa,

.0. to (303) 444-0793.

asterCard and
Discover at no extra cost. Corporate and
overnment accounts welcome. FAX your

%m?»z’

Personal Computers and Peripherals

ORDER NOW!
(303)444-0770

2454 30th Street
Boulder, Colorado 80301
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September 13, 1988

LY "Ahead of the Pack: The
Hottest 386s"

"Built solidly, performs well... don't pass
it over when you shop for your next
power PC..."

May 30, 1989

"PC Labs tested 104 computers from 58

companies"
“Hertz Computer... reliability ard quality
are its sales tools... the machines
exemplify the company's commutment to
engineering dependable systems... they
are the ones to look at if your priorities are
dependability and reliability..."

and compatability.

- Go Ahead,

Word for word, number for number, feature for feature... and you'll find
out that a HERTZ 386/25 computer is the best buy. If you are not convinced
yet, read what others say about us and notice who certifies our performance

You will find NO MATCH!

Hertz Computer has been consistently delivering the best overall values in
Micro-Computers for the past eight years!

Build a foundation for your company's future with a Hertz Computer.

Compare!

It's a proven investment!

E HERTZ Y. i N ]
T.s'r'ulmnlm ?EZ%E??:YE“ HERTZ MONOGRAPHIC BOARD || VGA 16-bit BOARD &
nt3l 80386-. F.U. "
S B Into| 80386 8 Layer System Board 386/25 & MONO MONITOR | ’> 14" VGA MONITOR
INF lovember 14, 1988 W Intal Fast 64 KB Cache Memory
WORLD “InfoWorld looks at the CRLCEEL LR mRDDISK | ool Eore] B el eyl B
eight fastest 386 machines" ® Page Mode interleaved Memory | N | |
"The Hertz 386/25 is a rugged desktop e 40MB MFM 28ms [$4599 | $4969| §5399 || $5299 |$5569 | § 5999
computer... extra thought went into the B T Foo Drva- Uoor chooe % | 72MB MFM 28ms |$ 4879 | $5149| $5579 || §5479 |5 5749 | $ 6179
design... it passed our software and B 2 Serial and 1 Parallel Port 160MB ESDI 16ms |$5599 | $5869 | $6299 || $ 6199 |$6469 | $ 6899
hardware test suites with flying colors... & 220 - watt Power Supply 1107220 V. 330MB ESDI 17ms |$6169 | $ 6439 $ 6869 $6769 |$7039 | $7469
good value... excellent performance... B 2 Cooling Fans 660MB ESDI 16ms |$7399 | $7669| $8099 || $7999 |$8269 | $ 8699
well-trained support staff." W 101 or 84-key Keyboard —
May 1, 1989 5 - -
"The InfoWorld test center benchmarks 18 L WAL 212 684 41 41
of the fastest DOS systems in the market."
"One of the best overall values." Other areas Call: 1 '8 00 'B E 'A - U SER
Certified Certified Serviceable Worldwide N &N s A Y
File Server Multiuser Unix Server By ” : I ‘
= ®
NNOVELL. SCO N i
N 4 Computer Corporation
All names and prodats are trademarks of their respective compames ¢ Al prices, terms, and technical specs are subject to change without notice. ©1989 Henz Computer Corporation

Circle 549 on Reader Service Card
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REGIONAL

WHAT’'S NEW

he IEEE Network Man-

agement and Control
Workshop, which will focus
on real-time network monitor-
ing and control, will be held
on September 19-21 at the
Westchester Marriott Hotel
in Tarrytown, New York.
Price: IEEE members, $350;
nonmembers, $400. Tutorials:
$200 and $225.
Contact: Ted Lehrman,
CATT RH 321, Polytechnic
University, 333 Jay St.,
Brooklyn, NY 11201, (718)
260-3050.

he Interface Group says

the Northeast Computer
Show, Exposition, and Con-
ference, formerly the North-
east Computer Faire, will
take place at the Bayside Ex-
position Center in Boston on
October 12-14.
Price: $15.

M E

TRO NEW

Contact: The Interface
Group, Inc., 300 First Ave.,
Needham, MA 02194, (617)
449-6600.

I nfo '89. which is a confer-
ence for MIS and DP profes-
sionals, will be held at the
Jacob K. Javits Convention
Center in New York City

on October 10-13.

Price: $20.

Contact: Cahners Exposition
Group, 999 Summer St.,
Stamford, CT 06902, (203)
964-0000.

LSI in Computers and

Processors is the topic of
the 1989 International Con-
ference on Computer Design,
which will be held at the Hy-
att Hotel in Cambridge, Mas-
sachusetts, on October 2-4.
Price: IEEE members,
$250; nonmembers. $310;

YORK »

ENGL A

N E W

students, $65.

Contact: Professor Giovanni
DeMicheli. Conference Chair-
man, Center for Integrated
Systems, Stanford University,
Stanford. CA 94305, (415)
725-3632.

learpoint Research will

hold a two-day sympo-
sium called Policy and Pari-
ty: U.S.-Japan High Technol-
ogy Trade Policy. It will take
place on October 12-14 at the
World Trade Center in Bos-
ton. Clearpoint says the sym-
posium will be an open fo-
rum for both countries to
discuss trade policy issues.
Price: $350 before September
12; $400 after. Students,
$150.
Contact: Clearpoint Re-
search Corp.. 99 South St..
Hopkinton, MA 01748. (508)
435-2000.

NYPC Announces
Fall Slate

he New York PC User

Group recently announced
its fall schedule of speakers
and topics for its main meet-
ings: September 20. Charles
Wang, president of Computer
Associates; October 18, Rod
Canion, president of Compaq
Computer; November 15,
Games for the Holidays.

The general meetings are
held at the High School for
Graphic Communication
Arts Auditorium at 439 West
49th St. The meetings start at
6:30 p.m.. and the main pre-
sentation starts at 8 p.m. The
meetings are free.

Contact: NYPC, 40 Wall
St.. Suite 2124, New York, NY
10005, (212) 674-2632.

KX-P4450 LASER PRINTER

Faster output, ™
11 pages per minute,

large choice of fonts, two paper
cassettes, five printer emulations,
up front controls, parallel &

senal, collated copies.

Delivery & set up, maintenance
contract, site service agreement,

Panasonic

Office Automation O A

The speed and the power, new
from PANASONIC FX-1950 80386 computer

80386 CPU 20 MHz, 2 Mb of RAM,

/

KX-P1124

24 Pin Dot Matrix Printer

3 1/2 1.44 Mb floppy, built in senial
parallel, 8 siots, 101 key keyboard,

24 pin push/pull swivel mount tractor
with rear, bottom or front feed paper

loaner program. 80386 FX-1950
NOVELL NETWORK SYSTEMS
SODES'S‘%”B’;U’?A%SE':"‘:‘;ER I AUTHORIZED INSTALLS
FTW AND SUPPORT

‘ Other models available at comparable prices.

HARVARD INFO SYSTEMS

200 NEWTON ST.

WALTHAM, MA 02154

monitor optional, supports MS-DOS,
05/2 & SCO Xenix 386

CALL FOR
LOW PRICE

paths for versatile forms handiing.

KX-P1180 . ... .. $179 m
KX-P1191 ...$249
$2700
uriesicrax  urzso AR

Auto dialer (100) stations,
CCITT G3, 2, delayed & muhti
station transmission, transmits
page in 15 seconds, relay

transmission & polling, error correction mode,
white line skip, 6 gray scale, local copy.

CALL FOR A DEMONSTRATION
In Stock: Ribbons, Toner, Drums. Developer, Fax paper, efc.

SALES SERVICE SUPPORT
AUTHORIZED
1-800-346-5324

80NE-4 BYTE « SEPTEMBER 1989
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Network Your PCs
Using Standard Telephone
Connectors and Cables!

That'’s right the NET-127 PC Network board, telephone cable and standard RJ11 jacks
are all you need to be up and running. NET-127 gives you all the power you'd expect from
a high-quality low-end network, without the hassle and expense of traditional network
cabling.

* Allows Sharing of Hard Disks, Printers, Plotters, * Easy-to-use Multitasking O/S on Each Machine

Tape Back-ups, etc. * Throughput Speed of 10,000 Bytes/Second
* Supports Spreadsheets, Word Processing, * Low Memory Requirement — 4 to 32K
CAD/CAM & More * 30 Day Money-Back Guarantee
* Connect Up to 127 Stations Without Additional * No File Server Required

Accessories

U] | |
— = == == ——

T— 1 T

Improve Data Acquisition, Communication
and Control by 1000 Times or More!

HPB RS-485 SDLC communication interface,
for PC/XTIAT/80386

* Save time and money using twisted pair wiring scheme
* Cut development costs and time by at least 50%

* Cut programming development effort by 50%

* Easily connects up to 255 controllers/stations/file servers
* No complex data switches

* Real time multiuser access

* 99% CPU time available for processing controls *

* Buffered messages (512 byte / message) » 250K bps data transfer rate » RS-485 interface with SDLC protocol
* Handles up to 255 station IDs * 255 drivers, 255 receivers on the network ¢ 8K memory buffer
¢ Ethernet-like network OS with CSMA/CD/CA * Programming interface supports Assembly, C, Pascal, Basic
* 4000 ft. bus length with 2 wire twisted pair ® Communication software source code available

* Host CPU interrupts 1000 times less on a three station network: more efficient on larger network.

For Free Information CALL NOW 508-359-5144

‘m We take pride . .
— oLt TRANS-M CORP, 3 3zcksnin e
VISA customer service. ™ Medfield, MA 02052
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INDEPENDENT STORE IN NYC DEDICATED

TO IBM® PC SOFTWARE AND PERIPHERALS ONLY

STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI.
SATURDAYS: 10:00 A.M.-4:00 P.M.
Terms, Conditions and Prices May Differ In Our Store.
CORPORATE ACCOUNTS WELCOMED.

PC LINK CORP. 29 WEST 38TH STREET. 2ND FL., NEW YORK, NY 10018

caLL TOLL FREE 1-800-221-0343

Allprices lated n tris ad are effectve Sept.1-%%. N NEW YORK CALL 1-212-730-8036

FOR ORDERS ONLY 1BM s a Registered Trademark of IBM Corp. FOR ORDERS & INQUIRIES
’
MICROSOFT. This Month’s Specials---September 1st through 30th g0 Ano.
Bus or Serial Mouser 19.00 SYMANTEC. MULTISOFT. PARADOX 3.0% ......... 339.00
*When purchased with PC LINK computer. Q & AV 3.0 22900 PC-KWIK Power Pak ......... 79.00 *When purchased with PC LINK computer.
BUSINESS SOFTWARE SHOW PARTNER F/X ... .. I MICROPOLIS. 1558-15 338Mb 18Ms ESDI drive CALL
ASHTON-TATE DIGITAL. GEM DRAW PLUS .. 175, MICROPOLIS. 1335 71 Mb 26Ms drive 695.00
dBASE IV (In Store omgg ot ver e e v CALL | HEWELETT-PACKARD SOFT FONTS ... 159 MINISCRIBE. 3053 40Mb hard disk for AT  479.00
MULTIMATE ADVANTAGE Il CALL | LOTUS DEV. FREE LANCE+(Soid In Store) ~ 359.00 PLUS DEV. Passport 20 of 40MB ... ... ... CALL
BF%)%C'&(TS%BLUSNING 66.00 g(l)cgggié‘rrx. DRAW PLUS ... ... ... ... 299.00 ggﬁgﬂg. g}'g 52;0:3% \évgrb %ogt{_oue igg.gg
FORMFILLER ... ... v wcv ver er oer oo 109.00 FONT SOLUTION PACK SYSGEN. BRIDGE FILE ... ... ... ... ... 349.00
:g:fm&#\wea . 49.00 léﬁ?f’;gr?rhgs . %ES%’X %R:%GETASED 58\'88
. . IBA. " & 5 1/4' Drives
PARADOX V 2.0 459.00 | FONT EFFECTS EXPANSION BOARDS
REFLEXV 2.0 ... .. 199.00 | SOFTWARE PUBLISHING 64K 150NS RAM CHIPS ... ... ... ... ... ... CALL
SIDEKICK PLUS .. 149.00 Harvard Presentation Graphics ... ... ... 339.00 256K 150NS RAM CHIPS ... ... ... ... ... CALL
TURBO C 2.0 ... 11900 | XEROX. VENTURAVERSION 2.0 ... ... ... ALL | 'HERCULES.MONO GRAPHICS PLUS  199.00
TURBO PASCAL 5.0 119.00 | XEROX. VENTURA Professional Extension  CALL | INTEL.ABOVE BOARD PS/286512K ... 459.00
QUATTRO ... v ces v vre e eer on 15900 | Z SOFT. PC PAINTBRUSH + ... ... ... ... 99.00 | ORCHID. Prodesiner VGA Plus 512K ... 429.00
CLARION SOFT. CLARION Personal 129.00 | Z SOFT. PUBLISHER PAINTBRUSH ... ... 17900 | VIDEO 7.VEGA DELUXE ... ... ... ... 219.00
CLARION SOFT. CLARION Professional  595.00 VIDEO 7.VEGAVGA ... ... wov oo ... 295.00
CLEAR SOFT. CLEAR+ ... .. v .o ... 159.00 | UTILITIES ORKI
CONCENTRIC DATA CORE INT. CORE FAST _ ... ... ... ... ... 119.00 | NETW B?E %%TWORK 0 209.00
R & R REPORT WRITER FOR DBASE lil+ 139.00 | EXECUSYSTEMS.XTREEPRO ... ... ... 79.0 sevn it hoiloe el .
CROSSTALK COMMUNICATION FIFTH GENERATION. FAST BACK+ ... ... 129.00 ASVLAN S e KT FOR 2 PC'S 179.00
CROSSTALK MK 4 vvr oo oo e oo oo 109.00 | FUNK SOFT, SIDEWAYS3.2 ... ... ... ... 59.00 | ERSVLAN SN ok ARSI, 80
CROSSTALK XVI 3.6 " '85.00 | MICROLYTICS. GOFER ... ... ... ... ... 49.00 LA ANSION e 79
REMOTE 2 vvr o e e 7 109,00 | NORTON.UTILITIES V45 ... v ... ... 59.00 | COMPUTERS
FORMWORX FORMWORX With Fill & File 119.00 | NORTON.UTILITIES ADVANCED 4.5 99.00 | PG LINK
FOX SOFTWARE TRAVELING SOFT. LAP-LINK Il ... ... ... 139.00 386 Model 1. 16MHz, 1Mb 32 Bit RAM,
FOXBASEPLUSV 21 ... .. ... ... .. 219.00 One 1.2MB8 Drive,One serial/parallel port
FOX BASE+ MULTIUSER 379.00 | MICE 101 keyboard ... 1895.00
GREAT PLAINS ACCOUNTlNé.PKCk'AGnéS CALL LOGITECH. HIREZ MOUSE gBUS Version)  75.00 386 A:c’;dola 11 16MHz. 1Mb 32 Bit BAM, -
JAVELIN SOFT. JAVELIN ... ... ... g9.00 | LOGITECH. C7 PUBLISHERS MOUSE - 2933 | one N Drive, 4OMB 28Ms Hard Disk,
QEITROGES” L a0 | Sl WK 5 T
o i HEWLETT-PACKARD. LASERJET 11D CALL e - 2, 32 Bit RAM,
CibssBanan sy e | NEMCERIASARS USERE L AL | g L on ot i o
e s 29399 |  OUTPUT TECH. OT-850XL 850 CPS GALL | adapter, NEC Mulisynch 2A montor, . o
MECA. MANAGING YOUR MONEY'5.0 " 139.00 | TOSHIBA.BISISX ..o oo oo oo T 2;"M°Z' o wna,
m&;néglégbCARBON COPYPLUS ... ... 139.00 TOSHIBA. Express Writer 311 .. 439.00 031, kLzM% ’[:),,,'V',,o,,, széria//pa,a//,/ port 226500
WORDSTAR PROFESSIONAL REL.5.5  209.00 101 keyboard ... .. . oo o o oo 2295
MICROSOFT Al 386-20 Modsi 11, 20Mtiz, iMb 32 Bit RAM,
CHART V 3.0 vve e ee 295.00 FONT CARTRIDGES One 1.2MB Drive, 40MB 28Ms Hard Disk,
CCOMPILER " 100 1 I 309100 | (AC.DEGH) 88 e oo s oo oo oo - 10900 | Qe serialparailel port 101 Keyboard, .. 2895.00
s Vel e BF LI BT 0N WX ¥ ea 1 . 19900 e e . S e Bl e ans
118, e L T 2 .2M8 Drive, ard Disk,
EXCEL ..o viv we vee ver eev sve ere ene oo 299.00 TEMORY FOR LASERJET Il ONLY 27500 1 one i SR VGA adapler,
PROJECT ... .. .o . 349.00 | 1MB/2MB/4MB MEMORY BOARDS = ... ... CALL | NECMutisynch 24 monitor,
QUICK BASIC 79.00 | Priceton Pulishing Labs. PS-388 Accelerator, 1%’ Keyboard. .. ... ... oo .o .. 3895.00
QUICKC ... ... ... ... 79.00 A PostScript compatible controller board, for FCC CLASS 8 APPROVED.
WINDOWS ... ... ... ... 79.00 HP Laserjet serles 11, 3Mb Ram, 35 Outline 386-33 Model 115, 3IMH uter. 4Mb R
WINDOWS 386 ... .. 145.00 Bitstrearm Fonts, with Its RISC architecture, 86- el 115, 33MHz computer, am,
WORD VERSION 5.0 .. 229.00 rints 30 times faster than conventlonal One 1.2Mb Drive, 159Mb 16Ms ESDI Hard Disk
WORKS e e 109.00 ‘F,'osrscrl t printer 2295.00 64Kb Ram Cache, One serial/parallel ports
MONOGRAM. DOLLARS & SENS| 109.00 MONITOAgS P e e : 16 bit VGA adapter, 101 Keyboard, DOS.* 5995.00
NANTUCKET. CLIPPER 479.00 | 'AMDEK. 1280 MONITOR ... .. .730.00 | "FCC CLASS A APPROVED
OWL INT, GUIDE 2.0 ... ... w0 oo 159.00 AMDEK. 410A MONITOR ... ... . . 189.00 All PC LINK computers carry
QUARTERDECK, DESQ VIEW 386 ... ... 139.00 Elite Business. Design VIEW/19 (1280X1024) 1495.00 ONE YEAR Parts & Labor WARRANTY,
SBT. ACCOUNTING SOFTWARE (Sold in Store) ~ CALL PGS. MAX-12 (MON MONITO&) 189.00 MICROSOFT MS-DOS 3.3* 79.00
STSC N E C. MULTISYNC 2A VGA ... 569.00 MICROSOFT MS-DOS 4.01* .. . 89.00
APL'PLUS V7.0 ... N E C. MULTISYNC 3D VGA/EG 769.00 | *When purchased with any PC LINK Computer
ssgvavia?ggcs)uﬁ"ENAéLé'b}\" sve\r(«s\(. CPD-1304X S iTRES, Tiosior CALL ’
SOFTWARE PUBLISHING E. 700 1280X800 HI RES. Monitor 789.00 . STORE SPECIAL
Harvard Total Project Manager 111 ... ... 349.00 | MODEMS At the time you purchase any PC LINK 386 Model 111,
FIRST CHOICE 99.00 EVEREX. EVERCOM 1200 (Internal) ... ... 109.00 you can buy Hewlet-Packard Lasarjet Series I
PROFESSIONAL FILE/PLAN ea 159.00 EVEREX. EVERCOM 2400 (internal) ... ... 199.00 with toner foronly ... ... ... ... .. ... 1649.00
PROFESSIONAL WRITE ... ... oo oo oo 139.00 nﬂgg gmmmgggm g;gg ......... ;93-88 *~ Order must be placed at the same time when
A e e ot S 259.00 | LAVES. 12008+SMARTCOM Il  ors ooo o 299:00 | purchasing PC LINK 388 Model 111 computers,
THE Ul PROGRAMMER V.2 ... ... ... ... 429.00 HAYES. 2400B+SMARTCOM Il .. ... ... 499,00 | "© ®xeptions.
WORDPERFECT CORP MIGENT. 1200 POCKET MODEM ... ... 139.00 TOSHIBA
xvg;éJTPE%RNFE% 1yE t;,‘g 259.00 | wmipl PRODUCTS T1000 512KB ONE 3 1/2* DRIVE 4.77MHz _ CALL
MUSIC QUEST T1200HB tMB 20MB HD. ONE 3 1/2" DRIVE CALL
DB XL ov coe e vee vee vee eee oee one oo 119.00 MIDI Co-Processor Card 99.00 T1600 12MHz 1mb RAM One 3.5", 20mb HD CALL
QUICK SILVER DIAMOND 369.00 |  Starter System+ T 48900 | T5100 2MB RAM ONE 3 1/2", 40MB HD ... CALL
géggﬁ%‘;’;n%‘gﬁ"“g& FONTS " 259.00 |  Starter SyStem ... v ver cor v e orr o 145.00
TWELVE TONE SYSTEMS HAUPPAUGE COMPUTER WORKS,
‘B\ILTDS%SR'ETSE 34"\1!352 R(SOW in Store only). 1%\%% Cakewalk 2.0 Sequencer 89.00 Upgrade your IBM/PC or IBM/XT with HCW
S Replacement Motherboard, 16MHz, 1Mb RAM,
BRIGHTBILL-ROBERTS DISKDRIVES Zero Wait State ... ... ..« e er oo 1395.00
SHOW PARTNER ... ... «o. v vee oee ... 69.00 MICROPOLIS. 1568-15 676mb 16ms ESDI drive CALL
TERMS AND CONDITIONS

We reserve the right to repair, r

Return Authorization Number Before Returning Any Goods, Prompt attention will be

fin

lace or return to manufacturer for repair, all goods acknowledg

sulﬂect to 20% restocking charge, plus shipping charge. No Returns For Credit On Any
s any false claims made by the manufacturer. All goods are sh(i;)ped VIA U.P.S. ONLY. Shipping chargr?s are 2% of the total purchase price or $3.00, whichever is
0. jer's Check Only. Max $1500.00. Please allow 7 to 10 work-
k, or charge to your VISA OR MASTERCARD. WE DO NOT
CHANGE WITHOUT NOTICE. NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS.

greater, zlease call for shipping charges on Printers & Accessories. C
|ng days for personal or corporate checks to clear. To expedite shi%ping send money or
Add a Service Charge For Credit Card Usage. PRICES SUBJECT T

D. goods are shtifped for Cash or Ca
er or cashier's checl

ed faulty or damaged on receipt by customer. Customer Must Call For
iven to all damaged and faulty returned goods. Any goods returned for credit are
oftware. Customer must deal directly with the manufacturer If the customer
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How does FOUNTAIN 386SX
compare with a true 386?

128K Do- | Integer | Integer Sing | Prime | 802086
NOP Nothing , Add Loop | Multiply Sort and Number , Instruction
Loop Loop | | Loop | Move [ Sieve | Set
| FOUNTAIN-386SX [ 2.09 | 1.97 | 088 [ 060 120 _'+ _I.7_6__j__ 4.07
COMPAQ-386/16 2.09 1.86 099 | 060 | 1.37 | 1.87 |  4.23

PC Magazine Benchmark Tests (Time in Seconds)

FOUNTAIN 386SX
The Smart Choice.

FOUNTAIN TECHNOLOGIES INC.
12K World’s Fair Drive Somerset NJ 08873 (201) 563-4800

Circle 545 on Reader Service Card SEPTEMBER 1989 * BY TE 80NE-7



REPLACE YOUR

PCW=RLD

“Upgrade Product of the Year'

installed in minutes, the Renegade 386 motherboard
transforms any IBM or compatible PC, XT or AT info an
astoundingly powerful new computer with both old
software AND new 0S/2 releases. Available with
16/20/25/33 MHz Intel 80386 chips.

s this you?

Would you like to have extraordinary
computing speed and power? You want
number crunching ability. You need complex
CAD capabilities. Or networking. Or multi-

tasking.

And you haven’t got it. And you don’t want
to SEend a fortune to replace good equipment
with the latest industry standard.

You can turn your present system into the
latest, high-performance system that will
equal or exceed the best of the new
computers.

Renegade 386.
A new heart and brain for your
computer.

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

Simply replace
the “motherboard”
of your present
system with a
Renegade 386
motherboard.

It takes a
) , screwdriver and less
A{;llt-tasllz'w;lﬁ Lotus 1-23and  than 20 minutes,
other appitcations runnin, g
Microsof Windows/386, Renegade gives

you more than just
the latest industry standard. You can run your
old software on it. Virtually anything you use
now.

4

Thanks to the compatibility of the
Renegade 386, you can run the new generation
of DOS, 05/2, Windows/386, UNIX V,
DESQview 386, and XENIX/386 Plus. The
Renegade 386 can be configured with either a

80NE-8 BYTE * SEPTEMBER 1989

16/20/25 or 33 MHz Intel 80386 chip.

The Renegade 386 is available with an
Intel 82385 Cache controller and supports both
the Intel 387 and Weitek coprocessors to
maximize overall
system performance.

gives you a
full-featured
new computer.

Renegade 386

Faster, easier presentati
graphics with newest break-

through software releases. The Renegade
386 includes a 32 bit RAM expansion slot
allowing you to populate your system with up
to 16 megabytes of RAM.

In practical terms, that simply means
rograms like Lotus 1-2-3, AutoCAD, Aldus
f’ageMaker and Microsoft Windows will run
faster than anything you have ever seen.
So plug in your new Renegade 386
Motherﬁoard and run your programs at the

speed God intended.

$1495

30 DAY TRIAL OFFER
AND OUR
NO-RISK GUARANTEE

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

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

After 30 days, if it isn't for you, for
any reason, we'll take it back and
refund your full purchase price.

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

1-800-922-4130
Renecade

We do it all.




THE

has slashed prices
on all of our printer
and typewriter

ribbons up to 50%.

RIBBONS!

Buy direct from the manufacturer and save!!

NYLON RIBBONS

NO. DESCRIPTION PRICE EACH NO. DESCRIPTION PRICE EACH NO. DESCRIPTION PRICE EACH
100  ANADEX 9500 425 580 IDS %" BLACK 4.58 1040 IBM 6240 1.95
110 APPLE IMAGEWRITER 4 COLOR 9.25 590 IDS %" PROCESS 10.50 1050 MANNESMAN TALLY SP. 80 4.50
120 APPLE IMAGEWRITER LQ 17.00 600 MANNESMAN TALLY MT 85 5.00 1060 NAKAJIMA 3.40
130 BROTHER 1409 500 610 MANNESMAN TALLY MT 86 5.84 1070 NEC SPINWRITER 5500 3.16
140 BROTHER 1509 570 620 MANNESMAN TALLY 160 500 1080 NEC 3500 FLIP 6.00
150 BROTHER HR 15 450 630 MANNESMAN TALLY 180 542 1090 OLIVETTI ET121 4.00
160 CANON A 1200 3.70 640 NCR 2140 455 1100 QUME I 3/5 1.95
170 CENTRONICS 101 415 650 NCR 499 6.00 1110 QUME Il 2.65
180 CENTRONICS 350 9.30 660 NEC 3500 460 1120 QUME IV 3.15
190 CENTRONICS 6000 9.10 670 NEC P 2200 5.90 1130 RICOMH 1300/ 1600 3.10
200 CENTRONICS 704 495 680 NECPS 420 1140 WANG 5 2.60
210 CENTRONICS M 150 2.91 690 NEC PINWRITER P2 430 1150 XEROX 610 3.17
220 CITIZEN 120 D 495 700 NEC PINWRITER P3 5.00

230 COMMODORE MPS 801 3.50 710 NEC SPINWRITER 5500 3.75 Eg?F:)E&TI;ﬁ;ESRIBBONS AND

240 COMMODORE MPS 803 3.82 720 OKIDATA 182 4.20

250 C. ITOH 8500 310 730 OKIDATA 292 6.00 1300 ADLER 1010/5010 3.45
260 COMREX 220 7.55 740 OKIDATA 293 545 1310 BROTHER EM 200 2.50
270 DATA GENERAL LP 2 5.50 750 OKIDATA 393 19.00 1320 BROTHER AX 10-12 2.72
280 DATA PRODUCTS 8010 4.50 760 OKIDATA MICROLINE 80/82 1.35 1330 BROTHER 701 3.85
290 DATA PRODUCTS 8020 550 770 OKIDATA MICROLINE 84/94 3.34 1340 CANON AP 100 3.00
300 DATA PRODUCTS B 300 550 780 PANASONIC 1090 450 1350 DAISY WHEEL LOT SUPER DRY .60
310 DATA PRODUCTS B 1000 7.15 790 PANASONIC 1524 6.00 1360 IBM WHEELWRITER 3.30
320 DATA PRODUCTS M 200 420 800 PRINTRONIX P 300 6.00 1370 1BM WHEELWRITER LOT 2.90
330 DIABLO HT Il 325 810 QUME 3/5 3.00 1380 IBM SELECTRIC II 1.50
340 DIGITAL LA 30 3.00 820 QUME IV 4.40 1390 IBM SELECTRIC !l LOT DRY .60
350 DIGITAL LA 34 3.20 830 RADIO SHACK 3/5 4.10 1400 IBM SELECTRIC Il LOT TACKY .60
360 DIGITAL LA 120 3.85 840 RADIO SHACK 6/8 325 1410 IBM SELECTRIC Il TECH Ill 2.10
370 EPSON ERC 03 300 850 SEIKOSHA SP 1000 430 1420 IBM SELECTRIC Il CUT .80
380 EPSON LQ 800 3.80 860 STAR NX 10000 5.00 1430 (BM ACTIONWRITER 2.50
390 EPSON LQ 1000 490 870 STAR MICRONICS NB 15 6.50 1440 NAKAJIMA 2.68
400 EPSON LQ 1500 360 880 STAR MICRONICS NX 10 3.95 1450 OLIVETT! LEXICON LOT 1.00
410 EPSON LQ 2500 495 890 STAR MICRONICX NX 15 5.75 1460 OLIVETTI ET 121 2.55
420 EPSON LQ 2550 525 900 STAR MICRONICS SD 10 6.00 1470 OLIVETTI 111/115 4.00
430 EPSON LX 80 275 910 STAR MICRONICS SD 15 7.00 1480 OLIVETTI PRAXIS 2.50
440 EPSON MX 80 3.80 920 TALLY MANNESMAN 1000 3.50 1490 OLIVETTI PRAXIS LOT .90
450 EPSON MX 100 490 930 TELETYPE 43 5.85 1500 OLYMPIA ESW 3000 3.15
460 FUJITSU DMPG 9 430 940 TEXAS INSTRUMENTS 850 3.95 1510 PANASONIC RKT 40 3.00
470 HEWLETT PACKARD 2631 12.00 950 TEXAS INSTRUMENTS 860 500 1520 ROYAL ALPHA 600 2.61
480  (BM 2" HARMONICA 425 965 TOSHIBA 1350 3.20 1530 SHARP ZX 400/500 3.55
490 IBM 3% " HARMONICA 4.58 960 TOSHIBA P 321 SL 500 1540 SILVER REED EX 42/44 2.25
500 IBM 3262 6.25 970 TRITEL/DATA ROYAL 3.67 1550 SILVER REED EX 42/44 LOT .90
510 IBM 5211 480 980 WANG BEARCLAW 7.00 1560 XEROX 610 2.35
520 IBM 5242 LG. HANDBAG 3.50 1570 XEROX 610 LOT .90
530 (BM 5256 SM. HANDBAG 2.75 MULTI STRIKE R 1580 XEROX 610 LOT DOUBLE PASS 1.25
540 IBM BASEBALL BAT 14.50 1000 BROTHER HR 15 355 1590 XEROX 6010 4.80
550 IBM PROPRINTER 4.15 1010 COMMODORE 1526 4.50 1600 SHARP PA 3100 3.25
560 IBM PROPRINTER XL 495 1020 DIABLO HT Il 2.25 85,00 shipping and handling charge on all orders under $50.00.
570 IBM SILVER $ CUP 1.95 1030 1BM DISPLAYWRITER 7.00 For orders over $50.00 actual freight i1s charged.

516-767-0178 800-645-6113
FAX 516-767-0585
103 HARBOR ROAD  PORT WASHINGTON, NY 11050
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Break the 640K DOS barrier and utilize
the Advanced Features of the LIM 4.0 standard
while using only one motherboard slot!

users Wh° >

pOS
f | barﬂer June 12)
ushOUld be V u of the 40K BYTE eek

st rai ning
DESIGN PHILOSOPHY

¢ The Teletek X-Bandit was specifically designed to utilize
the advanced features of the Lotus/intel/Microsoft EMS 4.0
Specification. Further, the X-Bandit’'s Segmented Memory
Mapping capability allows the user to extend DOS size
beyond the 640K barrier. It is available in both 8 and 16 bit
versions for use in the IBM XT, AT, and compatibles.

9

MEMORY

e Segmented Memory Mapping aiiows the user to fill out
unused memory segments between 640K and 1024K. By
‘“‘claiming’ unused portions of memory in 16K increments,
the user effectively increases TPA size. LAN or custom
software modules, for example, can be loaded into these
high memory areas thus relieving the lower 640K of TPA
for other application programs.

W
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¢ Split Memory Addressing allows the user to fill out con-
ventional memory to 640K.

» Extended Memory Addressing is available for the PC/AT
version.

* 2 MB capacity in a single slot. Up to 8 MB per system.
¢ Parity checking.

SOFTWARE
¢ Easy menu-driven auto configuration software.
e Device driver includes print spooler and RAM drive.

¢ Supports muititasking with the appropriate shell-resident
software package.

SPEED

* 6/8/10 MHz speed with 0 wait states. 12 MHz speed
with 1 wait state.

WARRANTY

* One year parts and labor.

* Now includes SYSTEM SLEUTH™ from DTG, Inc.
A $149.00 value.

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600

Fax (916) 927-7684

Circle 558 on Reader Service Card (DEALERS: 559)




T TR IS e CRMMPLeT

RELATIONAL DATABASE
UNDER 100!

RDM: The Application Developer is the software of choice for 3500 DEC programmers. To introduce
our NEW MS-DOS release, we will sell the first 500 copies for only %99% each. This is the same
version - with all the same features - we sell for VAX/VMS. It has a non-procedural and results-
oriented interface for fast and easy programming. RDM is a complete toolkit for the professional
application developer.

Take advantage of this extraordinary offer for Minicomputer Software on MS-DOS.

FEATURES EXAMPLES INCLUDED
¢ ACTIVE DATA DICTIONARY Your RDM Distribution is complete with:
18 Data Types ¢ Hands-on Tutorial

Compound Data Structures
Element Addressable Arrays
Gateways to Native DOS Files

¢ MULTI-FILE, MULTI-SCREEN FORMS

Interactive Screen Design

Fixed, Scrolling and Browse Windows
Data Integrity Validations

Range Checking

Conditional Flow Control

* ADVANCED REPORT WRITER

Interactive Report Builder
plus Complete Logic and Format Control
Report from Multiple Files
Multi-level Sorts
30 Automatic Totalling Fields
9 Levels of Sub-Totals
Printer Control Sequences

¢ MULTI-FILE RELATIONS

Join Multiple Files in Forms,
Reports and Processes

Simultaneous Table Updates

One-To-Many and Many-To-Many

DATA MANIPULATION LANGUAGE
Syntax-Free 4GL
Open Unlimited Files
Subroutine Support
User Interaction Statements

and Display Control

PLUS ...

Custom Menu Definition

Logon and Password Security
Context-Sensitive Help

File Utilities - Merge, Purge, Extract ...
Multi-Key Indexes

AND MORE ...

Compare RDM to any of the
$500+ Databases!

Circle 552 on Reader Service Card

* “Addresses/Mail Labels” and
“Office Inventory” Applications

PORTABILITY

RDM Applications move to many environments
automatically
® VAX, LAN and XENIX Versions available

* RDM Ab%?cations Portto VAX/VMS, LAN
without change or rewrite!

and XE

ORDER NOW!

RDM for DOS...$9995

Plus $8 Shipping Fee, FOB Oregon - No Sales Tax!
Hard Disk Required

Call with your VISA or MasterCard:
TELEPHONE TOLL-FREE

(800) 362-6203

Ask for Extension 351

OR,
Send a copy of this ad with payment to:

 /
9,
.‘

Sorry...This Introductory Offer is for New RDM
Users Only!

INTERACTIVE TECHNOLOGY, INC.

460 Park Plaza West

. 10700 SW Beaverton-Hillsdale Hwy.
Beaverton, OR 97005

(503) 644-0111

RDM is a trademark of Interactive Technology, Inc.
VAX/VMS is a trademark of Digital Equipment Corp.
XENIX and MS-DOS are trademarks of MicroSoft Corp.
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THE SOLUTION TO YOUR BUSINESS!

HALSKAR OFFERS HIGH PERFORMANCE _ PERSONAL COMPUTERS AND
80386 33MHz L INDUSTRIAL CONTROL SYSTEMS

CACHE SYSTEMS
MULTI-USER CONTROLLER CARDS

80286 12MHz
LAPTOP COMPUTERS

HK-777 Multi Vedio Expnen Adaptor & Connectn Box... $1675
(4 users: each user needs Kybrd & Monitor ONLY)

HK-774P Bight-port Intelligent Srl Adap for PCMOS..... $595
80386/286/88 DESK-TOP SYSTEMS ' HK-774U Eight-port Intelligent Srl Adap (UNIX/XENIX)..$795
(8 users: each user neede Intelligent Terminal}
High-performance O-wait system board;
Floppy disk drive & hard disk drive (28ms);

1:1 interleave F/HDD controller card; / OPERATING SYSTEM SOFTWARE

102-key Keyboard, 200W power supply; A

2 Serial Ports & 1 Parallel Port; HK-606 MSDOS4.01 with GWBASIC ...... $75
Monitor & controller card are optional. HK-607 Concurrent DOS386 ..$375

Cache memory size=32K (64K optional). HK-608 PCMOS386 (5 users)

CONFIGURATION 16MHz 20MHz 25MHZ 33MHz MONITORS
80386 Basic System (M:1MB,F:1.2M,H:40M) $2095 $2295 $2745 $3245
80386 Basic System (M:4MB,F:l.2M, H:40M) $2595 $2845 $3295 $3795 HK-338 Magiceync Hi-Res VGA Monitor (820x600) $445
80386 Cache System (M:1MB,P:1.2M,H:40M) N/A $2545 $3045 $3545 HK-321 Relisys VGA Monitor (720%x480) $395
80386 cache System (M:4MB,F:1.2M,H:40M) N/A $3095 $3595 54145 HK-337 Magiceync Multisync EGA Monitor (B20x600} $485
HK-322 Relisys Multisync EGA Monitor (800x560) $485
CONFIGURATION BMHZ 10MHZ 12MHZz 16MHz 20MHZ HK-324 NEC MultisyncIIA EGA Monitor,800x560(Analog) §590
80286 Basic System (M:1MB,F:1.2M,H:20M) 5945 $1195 $1345 $1545 $1695
80286 Basic System (M:2MB,F:1.2M,H:20M) $1125 $1345 §1495 51745 $1895 HK-312 Voltron EGA Monitor, 640x350 (TTL) $349
HK-336 Magicsync Portrait Monitor (768x1024) $345
CONFIGURATION 4.77TMHZ BMHZ 10MHz HK-314 Voltron 14" Amber Monitor (720x350) $98
8088 Basic System (M:640KB,F:360K,H:None) 5445 5495 $525 HK-311 Samsung 12" Amber Monitor (720x350) $76
HK-320 Center 12" Green Monitor (720x350) $62
8088 BASED MULTI-USER TERMINAL DISPLAY CONTROLLER ADAPTORS
(with Mono Monitor, 84 Kybrd & Srl/Prl ports)
HK-120A VGA Controller Card (B800x600, 16-bit) $259
CONFIGURATION 4.77MHZ BMHZ 10MHZ HK-120 VGA Controller Card (800x600, 8-bit) $225
8088 Based Terminal (M:256KB,F:360K,H:None) $529 $549 $579 HK-119 Super EGA Controller Card (800x600) $198
8088 Based Terminal (M:64KB,F:None,H:None} $349 $359 $379 HK-118 Autoswitch EGA Controller Card (640x480) $169
HK-116 Color Graph & Mono Graph Card w/PP $68

WE SUPPLY A COMPLETE LINE OF COMPONENTS AND ACCESSORIES i Siok Scash Sanershiss Ea5d rerdobaony 354
FOR PERSONAL COMPUTERS AND INDUSTRIAL CONTROL SYSTEMS.  Siif fuiifesemiere cmenic come costiies) <333

Monochrome Graphic card w/PP (720x348)

PRINTERS
HK-6000/6200 LAPTOP COMPUTER Panasonic 1191 Dot Mtrx Printr(9-pin,110cps,80clm) $234
Panasonic 1124 Dot Mtrx Prntr(24-pin,120cps,80clm) $355
Panasonic 1524 Dot Mtrx Prntr(24-pin,120cps,132cl) $515
Panasonic 1592 Dot Mtrx Prntr(9-pin,180cps,132clm) $415
Panasonic KX-P4450 Laser Printer $1405
HP Laserjet Series-II Laser Printer ....

High-performance O-wait system board;
3.5" floppy disk drive;

20MB hard disk drive;

Built-in keyboard & Numeric keypad;
110/220VAC power supply;

serial, parallel, monitor & FDD ports;
Expansgion slots;

FLOPPY DISK DRIVES
HK-4080/5080 PORTABLE COMPUTER

BRAND 1.44M8 1.2M8 720K8 360KB
High-performance O-wait system board; ;:zét'u ggg ggg g:; g;g
Ploppy disk drive & 20MB hard disk drive; Toshiba $94 $87 $83 $75
Bui}t—in display and keyboard;
110/220VAC power supply; HARD TAPE BACKUP
Serial and parallel portse; DISK DRIVES & e
Expansion slots; BRAND-MODEL SIZE CAPACITY ACS-TIME PRICE
CONFIGURATION MEM SLT FDD __ HDD BATTRY DSP CMP PRICE :::g::ijggn g §83{m; e ggiz
80286 12MHz Plasma Laptop 640K 1 1.44M 20M  None MG/CG  $2595 Seagate-250 5. 3°HH 40MB (MFH) 65 $299
80286 12MHz CCPT LCD Laptop 1M 2 1.44M 20M 1.5 hr MG/CG/EG $3095 0
8088 10MHz LCD Laptop(Modem) 18 1  2x720K None 8 hr MG/CG  $1095 Seagate-125 3.5"HH  20MB(MFM)  40/28  $239/$275
" " Seagate-138 3.5"HH 30MB (MFM) 40/28 $285/$319
CONF IGURATION 9"EGA ___9"AMBR _ PLASMA  HR-LCD .
80386 16MHz Prtbl System (F:l.2M,M:1MB) $3275 $2350 §3225 szsgg Seagate-136R 3.5"HH  30MB(RLL)  40/28  $255/$289
80286 12MHz Prtbl System (F:1.2M,M:1MB) $2595 51675 52595 $19 _ N
8088 10MHz Prtbl System (F:360K,M:640KB) $2165  $§1275  $2265  $1495 oadater227m S el 2853: gigg;ggi;
Note: g:;::;g:g:ioén_")“: = - ;2 35 gf’ §3 Seagate-4096 5.3"PH  BOMB (MFM) 28 §579
System Board Speed: 8,10,12,16,20,25,33MHz available, please call. Seagate-4144R  5.3"FH 121MB(RLL) 28 $889
'rosh'tba-muun 3.5"HH 42/64/81(M/R/C) 25 $439
Toshiba~MK72PC  5.3"HH  73MB(MFM) 28 5599
HK-7000 INDUSTRIAL CONTROL TERMINAL " "

(with System Board, Serial Port, Opt. 1/0, 12-bit AD/DA brds) Toshiba-MK1S6FA 5.3"FH 147MB(ESDI) 23 BRI
CONPIGURATION DIG-IN DIG-OUT A-TO-D D-TO-A_OPTION PRICE CMS-DJ10 Jumbo  S5.3"HH 40/60MB Int Tape Bkup $339
8088 Remote Control Termml 32 8 8 3 None §1295
80286 Remote Control Termml 32 8 8 3 None  $1695 FLP DSK & HRD DSK DRV CONTRL CARDS

Reseller, Corporate, Government & School POs welcomed !l MODEL FUNCTION ___ BIT PRICE

HK-121 360KB FDDC 8 535

We will meet all bids at any advertising price in this magazine. e gggiﬁig:‘}fgg‘/:l A G s ggg

Complete products & prices information: MODEM Line (418) 480-4069...3....3 [2400:N 8.L.LF) HK-127 MFM HDDC (WD-GEN/DTC-5150X) 8 $69

All prices & terms subject to change without notice. g'gg 2‘;;322 gg(‘:zz’;é g:‘t:':lgg’)” g sgzg
- O

HK-227 MFM 3:1 H/FDDC (WAS, 12MHz) 16 586

HK-227A MFM 3:1 H/FDDC (WA3-16MHZ) 16 $99

1 YEAR WARRANTY m(-ggn MFM 1:1 H;PDDC (DTC~7280) 16 $139

2 HK-228  RLL 3:1 H/FDDC (DTC-5287) 16 $152

ORDER HOTLINE: 1-800-728-4348 HK-228F RLL 1:1 H/FDDC (DTC-7287) 16 $159

HK-229 Cmprs 1:1 H/FDDC (Perstor) 16 $319

Circle 546 on Reader Service Card (DEALERS: 547) O
HALSKAR SYSTEMS m

PERSONAL COMPUTER & INDUSTRIAL CONTROL SYSTEMS
45260 Industrial Drive, Fremont, CA 94538 Phone(415)490-4009 FAX (415)490-4069




Local Area N

* 30 Day Money Back Guarantee on hardware,
* All systems support PC-DOS/MS-DOS, 0S/2,

LIM/EMS 4.0, and other IBM PC/AT /Compaq 386 applicati
* MC/Visa accepted (no surcharge),
* Assistance from experienced technicians who use the hard

* 45 page user manual included * Er
* Authorized Novell Dealer

286 Model 112
Beginner's computer system
or entry level small business
workstation.

* 286 CPU, 6/12.5 MHz,
80287 coprocessor socket

* Award BIOS

* 640KB memory (expand-
able to 4 MB on the moth-
erboard)

* small footprint case 14" W
x7"Hx16"D with power,
reset, and burbo switches
up front, 3 half-height and
1 3-1/2" externally acces-
sible devices

* 5-1/4" 1.2MB floppy drive

* Western Digital chip con-
troller card supports up to 2
floppy and 2 hard drives

*20MB, 65 ms or fast 38 ms
access time, MFM ST506/
412 hard drive

* 12" amber monochrome, 14"
EGA (16/64 color) monitor,
or 14" VGA (256/256,000
color) monitor

* IBM monochrome display/
Hercules monochrome
graphics (720x348 pixels),
EGA color (640x350 pix-
els) card, or VGA color
(640x480 pixels) card

* 2 serial, 1 game, 1 parallel
ports

* Six 16-Bit, Two 8-Bit slots,
bus speed 8 MHz

* Real time clock with 10-
year life battery

* 200 watt power supply

* 101 key keyboard

*Ratings: Landmark, 12.5,
Norton SI, 12.3

20MB65ms 38ms
Mono $1,099 $1,149
EGA $1,549 $1,599
VGA $1,599 $1,649

UNIX, XENIX,

etwork Cookbook

no questions asked (sorry, but no refunds on software)
AutoCAD, Novell, Windows 286/386 (as appropriate),
ons. Fully IBM PC/AT compatible.

as are personal checks (take approx. 2 weeks), COD cashier’s check

ware and software (e.g., this ad was composed in-house)
* 72 hour burn-in on all systems * 1 year parts and service warranty

gonomic cases with front panel power, reset, turbo switches

* High performance Ethernet hardware, Novell/Lantastic software

386 Model 420

Corporate engineering work-

station, or medium business/

corporate departmental file

server

* 386 CPU, 20 MHz, 80387
or Weitek 1167 or 3167
socket

* Phoenix BIOS

*4 MB memory, 32-Bit wide
memory bus up to 16
Mbytes

* tower case 8”W x 25"H x
18" D with power, reset, and
turbo switches up front, 3
half-height externally ac-
cessible, 1 full-height and
1 3-1/2” internal devices

*5-1/4" 1.2 MB floppy drive

* Westemn Digital chip con-
troller card supports up to 2
floppy and 2 hard drives

* 6§ B 22 ms RLL 1:1
interleave ST506/412, or
142 MB 22 ms MFM ESD],
hard drive

* 12" amber monochrome, 14”
EGA (16/64 color), or 14
VGA (256/256,000 color)
monitor

*IBM monochrome display/
Hercules monochrome
graphics (720x348 pixels),
EGA color (640x350 pix-
els), or VGA color (640x480
pixels) card

* 2 serial, 1 parallel, 1 game
ports

* Five 16-Bit, Two 8-Bit slots

* Real time clock

* 200 watt power supply

* 101 key keyboard

* MS-DOS 4.01

* Logitech HiRez Bus Mouse

*Ratings: Landmark, 25.5,
Norton SI, 23.0

66MB 22ms 142MB22ms
Mono $2,649 $3,449
EGA $3,099 $3,899
VGA $3,199 $3,999

LANsystem 8142

8 simultaneous logged in user
maximum. Novell ELS 1I
based network system. Base
system includes 1 central file
server(canbe used asa work-
station in an emergency), 1
manager workstation, and 1
user workstation
FILE SERVER
* 386 Model 420 Mono with
142 MB 22 ms hard drive
but without mouse or MS-
DOS 4.01
* 16 bit Ethemet network
interface card
* Terminator/T connector
* Preinstalled Novell ELS 11
network operating system
with user access rights,
online system manager tu-
torial, login menus
* Network Boot floppy
*MS-DOS 3.3
MANAGER WORKSTA-
TION
* 286 Model 112 EGA with
20MB 38 ms hard drive
* 8 bit Ethernet Network in-
terface card
* 40 ft. cable
* Terminator/T connector
* 40MB tape backup unit
* Network Boot floppy
USER WORKSTATION
* 286 Model 112 Mono except
without hard drive and hard
drive controller
* 8 bit network interface card
* T connector
* 40 ft. cable
* Network Boot floppy

LAN8142 as above
$8,514

Addl User Workstation
$1,130

Addl Mgr Workstation
(without tape unit)

$1,835

LANsystem 220

120 simultaneous logged in

user maximum Lantastic based

network system. Base system

includes 2 workstationsdistrib-

uted file servers. Upgradable

to LANsystem 8142,

MANAGER WORKSTA-
TION

* 286 Model 112 EGA with
20MB, 38 ms hard drive

* 8 bit Ethernet network inter-
face card

* Terminator/T connector

* Network Boot floppy

*MS DOS 3.3

* Preinstalled Lantastic net-
work operating system with
user access rights, login
menus

USER WORKSTATION

* 286 Model 112 Mono with
20 MB 38 ms hard drive

* 8 bit Ethernet network inter-
face card

* Terminator/T connector

* 40 ft. cable

* Network Boot floppy

LAN220 as above
$4,357

Addl User Workstation
$1,464

Addl Mgr Workstation
(with 40 ft. cable)
$1,983

All brand and product names are
trademarks or registered
trademarks of their respective
companies. Specifications
subject to change without notice.

e e ——

L&W

MicroComputing Corp.
278 D W Hwy South
Nashua, NH 03060

\

We welcome add-ons but no substitutions pleaseon

the items in this ad.

(603) 888-8288 10am-7pm ET MonSat
FAX (603) 888-8289 24 1

Circle 553 on Reader Service Card (DEALERS: 554)



AAd4 CEI Buby 286/12MHz (0 wait)

« Baby size footprint, 1MB memory

« Hard and floppy dnve controller

« 2 senal and 1 parallel ports

« 1.2M8 tioppy drive, 101 key enhanced keyboard

« FCC class B, UL listed, base system made by DTK

« Also available in mini (shm) size w/ 4 exp siots ($999)
AAS0 CEl 286/16MHz . sLyy

« 1MB memory. expandable (

o Hard and floppy drive controller

« 1.2MB tioppy drive, 101 key enhanced keyboard

« Baby size t00tprnt w/ eight expansion siots
AAd6 CEI 386/20MHz (0 walt)

« 1MB SCRAM, takes 4MB on motherboard

« Hard and floppy drive controller

« 1 2MB tioppy drive, 101 key enhanced keyboard

« FCC class B, base system made in USA by CSS
AA16 CEI 386/33C (0 wait)

o 4M8 static column memory

« ESDI hard and fioppy drive controlier

o 32K cache, expandable 10 64K

1.2MB floppy drive, 101 key enhanced keyboard
Also available 1o 20MHz and 25MHz
«FCC A, base system made in USA by CSS

« CEl (DTK or CSS) systems have 6 months limited war-
ranty on parts and labor.
« Atter 20 days from shipping date, alt monitors & panters
anufact

rantie carred out by |
MOTHER BOARDS

A07 88 BMHz Phoenix BIOS. 1MB (OK) (VIP) . . . $84
A4 88 10MHz Phoenix BIOS 1M8 ©0K) VIP) . . . $89

Al0 286-10MHz XT Size. Award BIOS (DTK) . . .$229
Al3 Award BIOS (DTK) . . 9239
Al7 286-12MHz XT Sze, w/ P, § Pont, (DTK) . . .$279
Al1 286-10M Hz AT Size. Phoenix BIOS VIP) . . .$239
Al5 286-10MHz XT Size.Phx Bios,dMB(OK) (VIP) .$229
Al 286-12MHz XT Size Phx Bios,4MB(OK) (VIP) . $26Y9
ALY 286 12MHz AT+ Size, Phoenix BIOS (MIP) . .$279
A25 286 12MHz XT* Size. 2MB(512K). NEAT* chipse!

fits onginal IBM® XT* Chasis (CSS) . . . . . .$539

A26 286 16MHz XT* Size, 2MB(512K), NEAT" chipset
fits original IBM® XT* Chasis (CSS) . . . . . .$629
A20 286 16MHaz XT* Size NEAT* chips, BIOS (DTK) $399
A47 386 20MHz XT* Size. Award BIOS (DTK) . . 3859
A32 386 20MHz AT Size. 4MB({1MB) Using SCRAM,
Award BIOS (CSS) . . R X A
AGUD 386 25MHz AT Size. Award BIOS, 32K cache.
4MB SCRAM on 8MB 32.bit rameard (CSS) . 33899
A5 386 33MHz AT Size, Award BIOS,32K cache.
4MB SCFAM on 8MB 32.bit ramcard {CSS) . $4299

ADD-ON CARDS for XT*

BO5/24/65 Clock/Game/Printer Card . . $19/15/15
B15 EMS Card 2MB (0K) (Everex) . %69
B20 Epromwriter 4's. up 1o 512K .$129
B30 YO CardwPSGCDTK) . ... .. . $45
B40 MultiFunction 384K (0K) OF) . . . .Y
850 Multi I/O w/P.5.C.G.FODC (OTK) $55
B70 RAM Card 640K(0K) (OTK) . . ... . $28
B75/76 RS232 (1. OTK)/(4's, OF) .. ... ..820079
RSS 2nd Seriul Port Kit for 830 and B0 OTK . . $19

B8l Turbo Speed Board 286 12MHz (Everex) 3269
ADD-ON CARDS lor AT*
C02 EMS/RAM-3MB (OK) (Everex) . . . .
C03 EMS/RAM-8MB (OK) LIM 4.0 (Everex)
€08/C06 /O P, S PonwP. S, G (OTK) 5
€07 O+ MGA P.5.6.Mono w/ CGA Emulation (OF)$99
C0% O+ P.S.G Port,COMI..4 configurable (DFY) . $49
CI10 HO+ 2 Serial/t Paraliel/s Game Poris . $58
CI15 Multifunction 3MB (0K) (DF)} $19
C24/25 RS2R22S/'SOF) . . o oo v u s $75/99
€31 2nd Serial Port Kit tor C08 & C24 IOF)) . 520

HARD/FLOPPY CONTROLLERS

EOL FDC2'S ..o vinecnannnnnsnns 19
E04 FDC 2' Run 1 44M, 1.2M, 720K, 360K . . . . $49
E06 FDC 4's Run 1.44M, 1.2M, 720K, 360K
4t or 2 Int & 2 Ext.w/ Int Cable for 2drives . . $79
E07 FDC 2 Extor int. Run 1 44M, 1.2M, 720K, 360K
Can Co-exist with FODCor FHDC . . . < .« ¢ $69

E11/09 XT* HD controller (WD) WX1/XT-Gen . 369/59

EL0 XT* HDC Run §T225,251,0TC8150 . . . . 365
E22 XT* RLL HDC WD1002A-27X . « o v ot 369
E12 AT* H/FDC 2.1 MFM, WD1003v-MM2 (WD) Sy

EAl AT® H/FDC Western Digial chipset {Everex)  $89
E35 AT* HDC MFM, WD-1003V-MM1 (WD) . . . . $99
El6 AT* WFDC, XT* Helght OTC5280 . . . .$129
E18 AT®* HDC MFM.1:1 lnteriesve, WD1006V-MM1 $119
E19 AT* H/FDC MFM.1:1, WD1006V-MM2 . . . .$139
E30 AT* HDC ESO111 Interieave WD1007-WAH 5219
E31 AT® H/FDC £SD1.1:1 interleave, WD1007-WA2 $249
£23 AT* RLL H/FDC WO1003V-SR2 . . . . . - $149
E42 AT* HD SCS1 Host Adapter 8bitfor D61 . $75
E40 AT* 1D SCS1 Host Adupter 16 bit

WD1007SASS! for D60 & D61 (WD) . ....343Y

TAPE BACKUP

F10/41 Colorndo Mem Sys 40M8 InvExt . $299/399
F23B 1rwin 7458P 40MB Ext SOOKPS for AT® w: Kit$699
F29B [rwin 7655P 60MB, S0OKPS, for AT* wi Kit . $889
F331 Irwin AT+ Kt (2020 20MB)/(2040 40MB) $439/579
F34/35 Irwin Kit Ext (420X 20MB)/(445A A0MBH499/729
F24/25 Archive 60MB (FT60 Ext)/(ST600 int) $699/659

STAR ARCNET

K72/74 Plus & Plus Arcnet 8ow16bit . . $109/219

K92 Plus & Plus intelligent Arcnet . . ... $Call

K11 25 Arcnet Cubled Ohm RGE2, Coaxial . . . $25

KUR/G3 Hub Active 8'3/Passive 43, . . . $289/30
BUS ARCENT

K71/76 Plus & Plus Arcnet sowi6on . . $129/239

K(Y Bus Termin " . $8
TWISTED PAIR ARCE

K34/38 Cnet Arcaet Adapler 8biv16bit . $149/259

K70 3COM EtherLink 1l #3C503 . i
K77/73 Plus & Plus Ethernet 8 bivTW 18 bt S18Y/.

K91 Plus & Plus intelligent Ethernet $Call
K93 Plus & Plus Ethernet for PS2-MCA $Call
K9 Plus & Plus Ethernet Repeater 5 SCall
KS6 Ethernet Concentrator Twisted Pair . . . $Cull

K05 Ethernet (24 Cable/ lerminator =

COAX ACCESSORIES

K04/14 BNC T Adapter/Crimping Tool
K13/15 BNC Crim nnector for Arcnet/Eth

Xenix{DF/(AST) .

KU6/16 4 RS232 for
\Wyse-6l) with KBD

. $169/429
Ko7 469

K40 Tops Network Software lor Macinto:
10 connect to PC, Unix. & Mcintosh
K41 Tops Network Software lor DO
10 connect to PC. Unix. & Mcntosh
K42 Tops Flashcard for IBM* PC* & Compatibles
for Appletalk Network o o < o o s s s e e s s 5199
K43 Tops Netprint
enables ([BM* PC* 1o share Acietalk ointers
OTHER NETWORK
K20/21 Balun(50chms BNC)/Twinax . . .« . - $8/16
K80/50 Tuken Card Compeubie by WD/OmesCalli39%
[ en Ring (8 o V9799
FLOPPY D

DU1/02 Fujitsu 360K Foc XTHAT® (Rails:$5) . .
DO3 Fujitsu 1.2M Gaay Plate . . .« oon oo e - $87
DIMAOS Fujitsu w/ Mounting Kit 720K/1.44M8 .
DI Teac 360K (XT" black)/(AT" gray} . - . .
D12 Teac 12MB Geay Piate 5 aaoa
D13/15 Teac w/ Mounting Kit 720K/1 44MB
D17/18 Toshibu 360K (Black)/(GRAY)
119 Toshibu 1 2MB (Geay)
D20/D22 Toshiba 720K with Mounting
D21723 Toshiba 1.4M with Mounting KivNo Kit .$95/90
D332 Ext 1.44M/720K (w/ contr)i(no contr) $249/19%
035 External 1.2M/360K tor Toshiba lagtop . .$249
HARD DISK DRIVES
D42 Micropolis 1375 150MB. SCSI, 23MS, w/C 31499
D43 Micropolis 1578 330M8, SCSI. 18ms, w/C $2199
D44 Micropolis 1558 320MB ESDIw/C
D45 Maxtor 2190 150MB, 28ms. wiC . . . . . .
D46 Maxtor 4380E £50I 320MB. 20MS w/C
D47 Maxtor 4170 ESDI 157MB, 14ms w/C
D48 Maxtor 4170 SCS! 179MB, 14ms w/C .
DSU/BY CDC ESDL. 16ms. w/ C 90MB/150MB S 1049/1799
DE2 CDC-383H 320MB £501. 145ms. w/C . . $2599
DS0/51 Seagate ST225 20MB KiyDove Only $269/219
D52 Seagute ST238 w/ Contr, JIOMB.65MS. for xTe $299
DS7 Seugate ST138 w/ Mounting Kit.30MB.40ms. $329
D58 Scagute ST125 20M8.40ms.HH Drive Only L8249
DS6 Seagate ST251-1 40MB.28ms. for AT* . . . 839
Do Scagate ST277N SCSI60MB 28ms.HH
Dbl Seagate ST296N SCS1.80MB.28ms HH
DS5 Scagate STA0Y6 80MB.25ms. for AT*
D70 30MB Int 35ms.for Compaq Portabie 11286
D71 4OMB 1nt 28ms.tor Compaq Portable H1-286 .
D74 40MB Int 29ms.for Compaq 360/S & 20E .
D75 100MB Int 29ms.for Compaq 360/S & 20F . $1699
D72 SUMB Int 30ms.for Compaq Deskpro 286/386 $999

_S159

. 9579

DY Bernoulli Box 10 40MB Int. w/ Cont . . . . $1259
D95 Plus Hard Card J0MB N
DY6 Plus Passport 40MB,28ms,Removable .$639
DY? Passport PC Adapter & Base Kit L8519
D110 CD-ROM Ext,540MB.500KE Max (NEC) . $1299
[T 8 Mux (NI 229

(

VIDEO DISPLAY ADAPTERS
VO1/05 Color Graphic CGA/(CGA w/ printer poni$47/49
V20/22 Mono Graphic w/P (DTK)/(genenc) - .$52/45
V30 EGA Autoswitch 640x480,132c0l. (Everex) . . .$139
V32 EGA Autoswitch,640x480 Pasadise Chip (MIP} .
V44 VGA 16 BitParadise Chipset (Plus & Plus)

V46 VGA 16 bit (Everex)
V50 Super VGA 1024 x 768.Tseng Chipset

COMPUTER EXPERT, INC.

1501 Broadway, Suite 2605, New York. N.Y. 10036

FOR PS/2

PO4 EMS 4MB 0K (Everex)
P19/20 Ext 360K for (PS/2)/(PS/2M30-286) . $179/219
PI&/17 Ext 1.2MB for (PS/2)/(PS/2M30-286)  $199/259
PaS/46 Ext ). 44MB for (PS/2)/(PS/2M30-286) $269/29%
P50/S1 4OMB Tape Orv w/ Adapt inUExt (irwin) $599/759
P56 GUMB int Tape Drv VPEOI + VP40S (Aschive) . $1199

P57 GOMBExt Tape Drv VPSOE + VP40 (Aschive)  $1399
P23 20MB Drive Card 35ms.for M30.1 5Siots . 3429
P21 20MB Int 35ms HD for Mode! 30 (CI#S) . . .33
P27 3UMB Int 35ms HD for Model 30 (¢S} . . 3479
P22B 40MB Int 32ms HD for Model 50 (CMS) . 8599
P26 65MB Int HD for Model SO (CMS} . . . . . . 999

P35 6OMBE [nt 27ms HO for Model 502. 70 (CMS) 3999
P24 70MB Int 30ms ESDI HO tor Mod 60.80 (CMS) 3899
P28 115MB Lnt 30ms ESOI HD tor Mod 60.80 . $1359
P30 6OMB HD 23ms for Model 60 (Priam} . . . .$799
P31 130MB HD 20ms. for Model 60. 80 (Priam) 31799
P32 330MB ESDI.20ms,for Model 60.80 (Pam) . $2699

COPROCESSER & CHIPS

M11/12 80287-8-10 S .. 9219289
MOR/09/07 BOB7-3:2-1 . . . ... ... $99/139/189
MIYIS/16/17 BU3KT-16/-20/-25/-33 $339/399/499/659

M20/21 V20810 ... o $12/22
M6U/61 2764-200/27128-280 . . .. .. -« $4.75/5
M30/31/33 DRAM 64-15/12/10 . $2252.75/3.00
M32/34 4464-12/10 o ... .56.49/6.99
M39/M40/41/42 256-18/-12/-1/8 . .$4.50/5/5.50/7

M45/46 256x DRAM 810 . .. . oo v e $23/20

M78/79 1MBx1 DRAM -10/-8 for A15 & A18 $17/20
M82 1MB of 256K SIPP (4banks) . . . . . . . .32
M83/84 IMB SCRAM Set tor CSS A32/A34 $349/349

ME5/86 SCRAM 256x4 514258-10/256x1 51258-10 4019
M90/91 SIMM 256x9 for PS/2 Mod 30 -12/-10 $89/109
MY2 SIMM 1MBX9-10 tor PS/2 Mod 30-286 . . $289
MY3/70 tor PS/2 50 & 60 1MBxg/2MB kit . . -
MM 1MBx9 tor Mod 70 E61/A21
1 | MBxY for PS/2 Mod 80
MM 2MBxY tor PS/2 70 £61/A21

01 Smartone 1200 Intw/Bcom . . . .

urtone 2400 VExt . . oL L. s
25/26 Smurtone for PS/21200 Iny2400 it~ $159/219
G27/28 Smartone Toshiba Laptop 1200124001 $179/259
G0 Everex 1200 w/Bacom it . .« oo e e s . 375
GI/12 Everex 2400 w/ Bacom InVExt . . . $149/189
16 Everex 2400 Int tor PS/2 219

001 Fu 1 Evorex, 12008 Mam 3408 Fi 3349
MOUSE & DIGITIZERS
YOl Genlus Mouse GMST Serial w/Drver . < . 347
Y20 Genius Mouse GMO60OU Dr. Halo Il
Hi Res. 3500P1, 200-800 Dynamic OPI
Y25 Genius Universal Mouse GM-U2 o PS/2
2 butions, can use serial of Mouse pot . . . -
YO03/05 Logitec Mouse Serial/Bus
Y06 Logitec Hi-Res Mouse Bus . -
Y22 Genius Digitizing Tablet GT-1212A
Summagraphic Compatible, 12°x12"
Dr. Halo I, 1000 ines/inch. works with Autocad  $299
Y26 Summasketch 12x12° (Summagaphic $379

Y13 DFI4° Handy Image S 3000 + )
Portable Size wi PC Paintbrush.400DPI . . . .$199
YI2 DFI 4" Handy Image Scanner for PS/2 . 279
Y30 OCR for DF1 Handy Scanner for Y11 . . . $89
Y31 OCR DeluxeCan Read Most Magazine Text
for Y11 OFI Handy Scannel . . « o o« s s oo $299

Y21 Genius Handy Image Scanner { 4000
4 scanning. merge & overlap features . . . . . 5199

¥23 CAT Reader OCR for Genws Scannes Y21 . .$229
Y27 Genius 8° Handy Imuge Scanner .$699
Y15 Video Catcher Geabs Picture trom TV, VCR.

or Camera into Computer (DF} . . .« .« o v« $229

Y16 Datucopy Flutbed Scunner #730GS . . . .$999
Y17 Datacopy Interface Kit w/ OCR Plus tor v16$799
BAR CODE READERS
Y45 BTC Wand & Decoder Emulates Keyooaro $339
Y44 BTC Slot Reader & Decoder Emulates Kbd $389
Y43 Software for BTC Bar Code . . .. - - - $289
YS0 Techway #W-10 Bar Code Keyboard Emutator $279
Y51 Techway BW420 R$232/422 Bar Code Reader $299

Y52 Techway BW430 Portable Bar Code Reader

48K Memory of Data Storage L9549
Y56 Techway 8W435 4 Line LCD.Programmable 3659
Y53 Techwuy W40 Bar Code Onine Reader . LS4
Y54 Techway W67 EZ Barcode I Software Packat 'un

FAX & VOICE MAIL & SYNTHESIS
Q25 Smart One Fux Modem
Q21/24 Complete Faxcard 48008/96008 . $259/429
Q23/27 Bigmouth Voice Mail single/multi-lin$259/459
Q30 Hearsay Speech Synthesis & Voice Recognitor$129
Walk-In & NYC On-Site Servic

Eastside(212)725-6188

Retail Hotline: Westside(212)391-4397

TO1/02 2 Way (2CN36F,10825F)/(1CN36F.20B25F3 16/18
TO3/04/11 2 Way (3 CN36F)/(3 DB25F)/(3 DB9F20/20/20

TO5/06 2 Way Cross (4 DB25F)/(4 CN3GF) . . 835135
TIO 2 Way2.9Pn F&2:5PinF (Monior. KBD) . . 335
TOT/08 2 Way GRIVIF(3RMSF) ... ... .$30/30
P70/71 2 Way/d Way (Monitor & Kbd) for PS/2 .$35/50

TI2/13/16 4 Way (SCN36F)/(SDB25F)/(SDBIF) $35/35/35

T14 ABCD Multiserial (4DB25M 10825F) . . . $45
T1i5 4 Way (4CN36F.10825F) . . $45
T2(/2) 4 Way (5RI1IF)/{SRIES5F) . .850/50
TI#/19 W Type 21n-3 out (DB25F)/CN36F) . . .355/55

T31/33 Printer Bufler 256K Paraliel/Senal . $199/269
T40/41 4 Way Auto-Scan Swiich. Paraliel/Senal $129/149
T30/32 ¥ Way Auto-Scan Switch, Paraliel/Seral $179/199
TS0/51 Converter (Par to Ser)/iSer 1o Par . .$6Y/69

PRINTER CABLES/ADAPTERS

NOL/12/73/74 Printer 611015725 . . . . $7/12/2030
NS53/54 6' to HP Laser Printer from AT*/XT* .$15/15

NO4 6' Centronic 36P M/M Paraliel switchbox . $10

N39/37 DB25SF-CN36M/DB25M-CN36M . . . $8/8

N36/3% DRB2SF-CN36F/DB2SM-CN36F . . . 3878
SERIAL CABLES/ADAPTER

NOS/06 6 Modem Cable DB2S F-M XT/AT® . . . $717

N44/45 Serial AdapterDB25M-DBOF/DB25F-DBOM $5/5

NOO9! AdapterDB25M.DBIWDB2SF-DBOF . . . 95/5
NBU/S1 AdapterRy11-0B25/RJ11089 . . .. .. 8717
N§2/83 AdupterRyes-DB25/RI4SDBY . . . .« - - $9/9

NO2/77 DB25 M/M Senal Swichbox 6/15 . . . $7/23
N78/79 DBY M/M Senial & monitor switchbox 6/1587/23

NO3/70 DB25 M/F Serial Extension 6/15° . . . . $7/23
N71/72 DB25 M/F Senal Extension 25/50 . . S30/48
N17/L4 DBY M/F AT* Senal Extension 6/10° . . $7/10

NI6/19 2ad SP Conbector DTR) XTHAT*$777
DRIVE CABLES' ADAPTERS

NOY/13 XT HD Cable/AT H&FD Cables . . $7/10
N20/21 FDC Cable XT®/AT® ... ....... $5/5
N6& Y Twin Disk Drive Power Adapter
N66 525710 3.5" Drive Power Adapter
N55 SCS1 Flat Cable (DCSO/DCS0) - + 5
N67 External Floppy Drive Adapter for 2dives $25

Né6#§ 40 to 34 Pin Floppy Adapter for PSi2_. $50
MONITOR & KBD CABLES
N17/14 DBY M/F Monior Extension 6110 . . . $7/10
P14 6 PS/2 Monitor Ext Cable High density DBS $14
PUS/06/07/13 6 VGA Adpter Cable
for Mitsubishi/Sony/Samsung/NEC
N11/50 Monitor (Power Cord)/(Adapter}
N5 6 Monitor/PC Power Adapter Cable . . . $7
NS52 6' Monitor Power Extension Cable -
NI8/10 Keyboard Ext. Cables /10

N6Y/P12 P3/2 Kbd Cable AdspteyExtonsion 212
GENDER CHANGRS
N40/41 DBY M-M/F-¥

N42/43 DB25 M-M/F- 50 200
N48/49 Centronics 36P M-M/E-F .

. 92020120720
v

N46/47/57 DB25 NM Adupter M-M/F-F/MF 30
N95/96/97 DBY NM Adapter M-MF