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THE DELL SYSTEM®* 325
25 MH: 386.
When you need a truly high-performance

386 computer, this s it

STANDARD FEATURES:

« Inted 80386 microprocessor ninning 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 <lor)

* Advanced Ineel 82385 Cache Memory
Controller with 32 KB of hugh speed static
RAM ciche.

* Page mode interleaved memory architecture.

* VOA systemis include a hagh performance
16-bit video adaprer.

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

*5.25" L.2MBor 3.5" .44 MB diskerte drive.

* Dual dikette and hard drive contraller

* Enhanced 101-key kevboard.

« | parallel and 2 senal ports

« 200-watt power supply

* 8 industrv standard expansion shots (6
waikible).

BLease for as lowe as 3196 /month.

Extended Service Plan pricing suerts a $370.
40 MBNVGA Monochrome System £5,399
100 MB VGA Color Phis Svseem
100 MB Super VGA Color System
(SOONOO0Y
150 MB Saper VGA Color System
(BOOXON) 26,099
Prices hsted retlect | MBofRAM. 322 MB

hard drive contigurations alw available

36,209

36, 399

*Performance Enhancements (Systems 325,

310, 316 and 220): within the first megabyte

of memory, 384 KB of memory is reserved for

use by the svstem to enhance performance.

4 MB configurations wvailable
on all systems. Call for

pricing.

THE DELL SYSTEM® 316
16 MH:z 3868X.™
Expandable, attordable access to 386
archuirectare.
STANDARD FEATURES:
* Intel BO386SX microprocessor running at
16 MH:z.

*Choice of I MB, 2 MB or 4 MBof RAM*
expandable to 16 MB (8 MB on the wstem
board).

* Page mode interleaved memory architecture

* VGA swstems include a bugh performance
16-bit video adapter.

« LIM 4.0 support for memory over 1 MB.

* Socket for 16 MH:z Intel 80387SX math
COPRICEINIT.

*5.25" 1.2ZMBor 3.5” 144 MB diskette drive.

* Integrated high performance hard disk drive
incerface and diskette controller on system
board. (ESDI based systems include a hard
Jisk controller.)

«Enhanced 100-key keyboard.

* Lparallel and 2 erial ports.

* 200-wate power supply.

« 8 industry standard expansion sloes (7
avatlable).

**Leust for as low as $98 /month.
Extended Service Plun prricing starts at $234.

4OMBTTL Monochrome System— $2,699
40 MB VGA Color Plus System $3,199
100 MB VGA Color Phus System—— $3,799
100 MB Super VGA Color Sysrem

(800x60C) $3.899

Prices hsted reflece | MB of RAM. 150
and 322 hard drive MB configurations alw
avinlable.

THE DELL SYSTEM?* 220
20 MH: 286.
Ir'sfaster than many 386 computers, and has
asmaller footprine.
STANDARD FEATURES:
= 80286 microprocessor running at 20 MH:.

* Choice of I MB, 2 MB or 4 MB of RAM*
expandable to 16 MB (8 MB on wystem

)ﬂr\l)
* Pagre mode interleaved memory archirecrure.
* LIM 4.0 support for memory over | MB.

« Integrated diskette and VGA video con-
troller on system board.

* Socket for [ntel 80287 math coprocessor.
*One 3.5" 1.44 MB diskette drive.

« Integrated high performance hard disk
mterface on swstem board.

* Enhanced 101-key keyboard.

« 1 paratlel and 2 serial ports (integrated on
system baard).

* 3 full-sized 16-hit AT expansion slots
wailable.

**Lease for as low as $109 /momth.
Extended Service Plan pricing starts ar $264.

40 MB VGA Monochrome System $2,999
40 MB VGA Color Plus System $3.299
100 MB VGA Monochrome System $3,599
100 MB VOA Color Plus System —— $3,899

Prices listed reflect 1 MB of RAM. External
5.25" 1.2 MB diskette drive available.

DISCLAIMER: All systems are photo-
graphed with optional extras.

THE NEW DELL SYSTEM* 210
12.5 MHz 286.
The price says this is an entry-level system.
The pertormance says it a lor more.
STANDARD FEATURES:
* Intel 80286 microprocessor running at
12.5 MH:.

* Choice of 512 KB, 640 KBtt, 1 MBor
2 MBOf RAM expandable to 16 MB
{6 MB on system board).

* Page mode interleaved memory architecrure.
+ LIM 4.0 support tor memory over | MB.

* Integrated diskette and high performance 16-
bit VGA video controller on system board.

* Socket for Intel 80287 math coprocessor.
*3.25" .2 MBor 3.5" 1.44 MBdiskette drive.

* Integrated high pertormance hard disk inter-
face on system board.

* Enhinced 101-key keyboard.
* 1 parallel and 2 serial ports.

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

**Leuse for as low as $64 /month.
- Extended Service Plan pricing starts at $190.

20 MB VGA Monochrome System $1,699
20 MB VGA Color Plus System $1.999
40 MB VGA Monochrome System $1,899
40 MB VGA Color Plus System $2,199
Prices listed reflect 512 KB of RAM.

++ 640 KB versions of the above systems are
available for an additional $80.

100 MB hard drive contigurations also
available.

All prices and specifications are subject to change without notice. Dell cannot be responsible for errons in type sgraphy or photography.
**Payments based on a 36-month open-end lease. *Leasing arranged by Leasing Group, Inc. In Canada, configurations and prices will vary.
DELL SYSTEM s a registered trademark of Dell Computer Corporation. Microsoft, MS, MS-DOS and XENIX are registered trademarks owried by
Microsuft Corp. Intel is a registered trademark:; 386 and 386SX are trademarks of Intel Corporation. UNIX is a registered rrademark of AT&T,

Dell UNIX SystemV is bissed on INTERACTIVE Systems Corporation's 386/ix.™ *Signi

ties trademarks of entities other than Dell Computer

Comporation. - Service provided by Nerox Comporation. Service in remote lucations will incur additional travel charges. ©1989 Dell Computer

Corporation. All rights reserved.

Prices isted retlect I MB ot RAM. 150 and 322 MBhard drive configurations alsoavaulable.

THE DELL SYSTEM* 310 20 MH: 386.

The best combmation of pertormance and value avalable moes class.

STANDARD FEATURES:

* Intel 80386 microprocessor running at 20 MHz,
* Choice of 1MB, 2MB or 4 MB of RAM* expandable to 16 MB (uang a dedicated
high-speed 32-bit memory ko).
= Advanced Intel 82385 Cache Memony Controller with 32 KB of hugth speed static
RAM cache.
* Page mode miterleaved memory architecture.
* VOA wstems include o high pertormance 16-bit video adapeer.
* Socket for 20 MH: Intel 80387 or 20 MH:z WEITEK 3167 muth coprocessor.
©3.25" L2 MBor 3.5" L44 MB disketre drive,
« Puaal diskerte and hard drive controller.
* Enhanced 101-kev kevbourd.
* | parallel and 2 senal ports
* 200-watt power supply.
« 8 mdusery standard expansion slots (6 avanlable)
**Lease for as lwe as $131 menth.
Extended Service Plan pricing starts at $251.

HOMB TTL Monochrome Svatem
FOMBVGA Color Plus System

IO MBNVGA Color Plus Syatem

1A MB Super VGA Color System (500x000)

33,59
34099
$4.099
54599

OM

CUSTH
LEASING PLANS

AVAILABLE.

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
asingle computer, or an entire office full, leasing
is just like 100% financing. So you don't tie up
working capital. Or credit lines. Of course, there
can also be tax advantages as well.

And just as we can custom configure your
computers, we €an see to it you get a custom
designed lease plan to fit the exact needs of
your business.”

It's just another example of why over half
the Fortune 500 companies now own or lease
Dell systems.

And why you may decide that from now on,
the only place you'll go to buy a computer
is the phone on your desk.




SO HOW COME
YOU NEVER CALL?
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“You will have
to look far and wide
to find a better
price-performance
package for the
power user that is
luriing inside you.”
November 29, 1988
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OUR SYSTEM 310
IS FASTER

THAN A BAT
OUT OF HELL.
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If you've been looking at 386~
based computers, you obviously
tecl the need for speed.

Something the Dell System
310 delivers in spades.

In fact, the System 310 has
more speed than even the most
seasoned 386-users have come
to expect. Case in point, PC Labs
benchmark tests. The System
310 consistently outpertormed
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the Compag” 386/20e. Not to
mention the IBM PS/2" Model
70-121. Leading one reviewer to

comment, “It’s fast enough to

burn the sand oft a desert tloor.”
For us, however, fast enough

is not enough. By utilizing an

Intel” 82385 Cache Memory

Controller, page mode RAM and

interleaved memory, the 310

not only delivers the atoremen-

tioned speed, but enough horse-
power to do everything from
CADICAM to megaspreadsheets
to databases the size of the
Manhattan Yellow Pages.

It even has the umph to
work as a network file server.

TELL US
WHAT TO
DO NEXT.

As much as the System 310
has to offer, it doesn’t even
begin to reach its full potential
until after we've heard
your input.

For it’s only in this way that
we're able to custom configure
every 310 system. To give users
exactly what they need. No
more. No less.

Do you do a lot of spread-
sheets? There’s an optional Intel
80387 or WEITEK 3167 math
coprocessor available.

Storage! You can have a 40 MB
hard disk drive. Or choose a 100,
150, or 322 MB hard drive.

The System 310 comes
standard with 1 MB of RAM. Want
more? We can configure up to 8
MB on the system board.

Still not enough? We can
add anorher 8 MB by installing a
high-speed memory expansion
board. You can even run your
System 310 as either a MS-DOS;
MS®20S/2 or UNIX®system.

The same holds true for
monitors. You can choose between
VGA Monochrome with paper-
white screen, VGA Color Plus, or
Super VGA for high resolution
colors on a larger screen.

The point here is that when
you order a System 310, you not
only get a 386-based system that’s
incredibly fast, powerful and
versatile, but incredibly personal
as well.




YOU CAN'T GET
MORE DIRECT
THAN THIS.

To asophisticated com-
puter uscr, there’s nothing
worse than having to buy
from a retailer who knows
little more than you do.

In fact, in a recent poll,
92% say they'd like to skip
the middleman and deal
with the manufacturer.

Because, after all,
computer retailers are in the
retail business first. And in
the computer business second.
So expecting expert advice
on computers is asking a lot.

Getting after-the-sale service
isn't always easy either.

But when you buy from us, you
never set foot in a computer store.
Instead, you deal direct. You
talk with a computer expert who

can offer sound advice. Some-
one who can help you configure
a system that not only meets
your needs, but meets them for
up to 35% less than you'd pay

a retailer.

WE COME WHEN
WE’RE CALLED.

One of the things that very
clearly sets Dell systems apart
from other computers is not just
how they're sold but how they’re
supported.

Overkill was one descrip-
tion used in a recent PC Week
article.

That'’s because every Dell
system comes with self-diag-
nostic software and a toll-tree
technical support line. We solve
90% of all problems right over
the phone.

The other 10% receive next-
day, deskside service. Thanks
to our new alliance with Xerox

AND YOU
DON’'T HAVE TO

GO THERE

Corporation.

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

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

So we'd like to give you the
ultimate guarantee: Try a System
310 in your office for 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.

COMPUTER
CORPORATION

TOORDER.CALL

800-426-5150
INCANADAL CALL 8003875752
INGERMANY, CALL 06103 101N
IN THEUK. CALLOSXY 414535

Circle 79 on Reader Service Card

[ AD copE No. 11EBM
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How To Support Your Customers

You can provide software updates, answer tech-
nical questions, and offer reams of product information
to anyone with a modem. 24 hours a day, 7 days a week,
unattended.

All you need is a PC, XT, AT, or 386-compatible,
and a Galacticomm multi-user hardware/software
package. And some phone lines.

Our multi-user Bulletin Board System software,
called The Major BBS™ supports your customers in
several ways:

¢ Public Posting Areas . . . . technical dialogue,

Our multi-modem PC cards are available in several
bulletins, Q&A listings

configurations: 2 to 8 modems per card at 2400 baud, or

e PrivateE-Mail ......... for one-on-one 2 to 16 modems per card at 1200 baud. These are true
customer support single-slot cards with the modems built right in — no
» Teleconferencing.. . . . . . . online “seminars” and additional serial ports, power supplies, or external

real-time interaction boxes of any kind are required.

¢ File Upload/Download . . distribute updates, P.R.
info, “app notes”

The Major BBS can support up to 64 users simul-
taneously, although most of our customers operate
small 4- to 16-user systems. The C source code is also
® Questionnaires . ....... for market research, available, so that you can modify the system to suit

order forms, etc. your specific requirements.

For $59, we'll send you an introductory
copy of The Major BBS, suitable for
use with your standard COM1 and/or
COM2 modems. This is a fully func- O $67.30 for C.O.D.

tional version for up to 2 simultaneous [ $65.15 for credit card:

i_Yes! Send me a copy of (Florida orders add $3.54 tax. Overseasjl
| |
| |
users (3 if you count the SysOp). You | Commrny Owisa Omc O amex __/ |
| |

THE MA I OR BBS! orders add U.S. $25 for shipping.)
' [J $59.00 check enclosed

can upgrade later to a fully supported s
4, 8, 16, 32, or 64-user version for only | e

3300 per doubling (plus modem hard-

ware of course!). A O -
Galacticomm, Inc. 4101 S.W. 47 Ave. N o) oo ot
Suite 101, Fort Lauderdale, FL 33314 Voice: (305) 583-5990

Circle 113 on Reader Service Card (DEALERS: 114)
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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.

Combine Microsoft® C and Macro Assem-
bler and you've got enmégh power to create pro-
grams for MS-DOS; Windows and OS/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 s
together.

In other words, you've
got the leverage of the most
mventive 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 |
C and Macro Assembler can
accommodate more third
Barty add-ons than any other

C professional languages.

Maybe that’s why the
most popular apt{_)&ic):ations on the market today
were developed through 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.

Microsolt C 51

Making it all make sense:

Customers in the U.S,, call (800) 426-9400. In Canada, call (416) 6737638, Outside North America, call (206)
882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, MS-DOS and the Microsoft
logo are regi d trad ks and Making it all make sense is a trademark of Microsoft Corporation.
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GPIB

Ate you using a DOS-based personal computer for control-
ling instrumentation? Do you want the best available soft-
ware (ools for acquiring and analyzing data using standard
DOS programming languages? If your answer to these
questions is ves, LabWindows” is just the solution you’re
looking tor. The unique L.abWindows function panel inter-
face lets you interactively control your instrumentation
hardware and collect data. as well as automatically generate
Microsoft” C or QuickBASIC program code for your appli-
cation.

With LabWindows you can control GPIB, RS-232, or VXI
instruments, or plug-in data acquisition cards for PS/2 and
PC-AT computers. For standalone instrument users, the
LabWindows instrument library has over 50 ready-to-use
instrument drivers so you can program your instrument
using intuitive instrument-specific function panels, without
knowing the instrument inside-out.

Because acquiring data is only one element of your applica-
tion, LabWindows has a complete set of QuickBASIC and C
compatible libraries for data analysis, presentation, and
storage. Manipulate arrays, create a histogram, or use the
optional Advanced Analysis Library to perform operations
such as Fast Fourier Transforms. digital filtering, and curve

" NATIONAL
INSTRUMENTS

The Software is the Instrument ™
12109 Technology Blvd.

Austin, Texas 78727-6204

(512) 794-0100

fitting. Give your programs a big performance boost using the
specially optimized LabWindows analysis routines for comput-
ers with an 80387 numeric coprocessor. For your data presen-
tation and storage needs, use the LabWindows Graphics Library
to create multiplot graphs, bar charts, or scatter plots, and use the
Data Formatting Library for data logging and file operations.

If you’re looking for the right tools to take maximum advantage
of your DOS computer using QuickBASIC or C for data acqui-
sition and analysis, there is only one solution...LabWindows.
Call National Instruments at (800) IEEE-488 to speak with a
sales or applications engineer about how LabWindows can help
you.

Ask for a FREE Catalog

NATIONAL INSTRUMENTS OF JAPAN (03) 788-1922 -

NATIONAL INSTRUMENTS OF FRANCE (1) 486 53370 «

NATIONAL INSTRUMENTS UNITED KINGDOM (06) 355-23545 *

ARGENTINA (1) 46-5776 - AUSTRALIA (2) 736-2888 - BELGIUM (2) 466-8199 - CANADA
(416) 890-2010, (613) 596-9300, (514) 747-7878, (403) 295-0822, (604) 988-2195 + CHILE (2) 225
3689 + DENMARK (2) 251-122 * FINLAND (0) 372 144 - GREECE (1) 361-1283 -+ HONG
KONG (2) 0426-2707 + IRELAND (846) 661414, (3) 427-2282 « ISRAEL (3) 324 298 - ITALY
(2) 984-91071-2-3 + KOREA (2) 776-5340 - MEXICOX 5) 660-4323 - THE NETHERLANDS (7)
099-6360 - NEW ZEALAND (9) 444-2645 - NORWAY (2) 53-1250 - PORTUGAL (1) 545-313 «
SINGAPORE (65) 3364713 - SOUTH AFRICA (011) 787-0473 * SPAIN (1) 455-8112 -
SWEDEN (8) 792-1100 - SWITZERLAND (6) 552-8949 - TAIWANTHE REPUBLIC OF
CHINA (02) 703-6280 - THAILAND (2) 234-9330 - WEST GERMANY (89) 80-7081
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New 80486-based
systems from Cheetah
and ALR prove that
high-performance
hardware doesn’t have
to cost a fortune

everal months ago, I crossed my

fingers for luck and wrote, “We

may see the 80486 market split in

two radically different direc-
tions: killer systems with killer prices for
departmental computing needs, and rela-
tively inexpensive fast systems for per-
sonal desktop use.”

In this industry, one of the safest
things that you can do is to predict high
prices. But fortunately for me (I don’t
like the taste of crow), Cheetah and ALR
delivered on the low-price prediction.
Their machines could trigger a major re-
shuffling of prices across all Intel-archi-
tecture machines.

Cheetah’s new 25-MHz 80486 tower
system is based on the motherboard it
showed last spring (see the June and Au-
gust editorials). The entry-level version
of the few system comes with 4 mega-
bytes of RAM, a 60-megabyte hard disk
drive, a VGA controller, a monochrome
VGA monitor, and a 1.2-megabyte 5%-
inch floppy disk drive. For this, you pay
just $4995.

ALR’s PowerFlex is based on its at-
tractive $1495 12-MHz 80286 system
that comes standard with a 40-megabyte
hard disk drive and 1 megabyte of RAM.
With the addition of a $2995 plug-in
module, it becomes a $4500 80486-
based system, albeit one with a 16-bit
data bus; sort of an 80486SX.

Stunning Price and Performance
In absolute terms, $4500 or $5000 is still
a fair chunk of change. But in terms of
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MORE BANG FOR
YOUR BUCKS

relative pricing, or better still, price/
performance, these systems represent a
stunning advance.

Maybe “stunning” sounds like hyper-
bole. After all, there are no “real”
80486 machines yet: Every system we’ve
seen so far is built around a prototype
motherboard carrying a prototype (“A”
Step) CPU chip.

But from the early benchmarks, we’re
confident that the production-model
Cheetah 80486 systems will outpace
many, and maybe all, of the current crop
of 33-MHz 80386-based systems. For
example, the Everex Step 386/33—a very
nice machine—turns in CPU, FPU, and
video benchmark indexes of 6.84, 15.48,
and 4.26, respectively (where an 8-MHz
AT equals 1). The preproduction 25-
MHz Cheetah already yields 6.52,
21.49, and 5.57, respectively.

At its introductory price, the Chee-
tah’s cost is only about half that of the
next-least-expensive 80486-based box.
I’d call that “stunning.”

The ALR system, with its AT-bus bot-
tleneck, isn’t nearly as fast as the Chee-
tah, or any 80486 with a full-width data
path: Its preliminary CPU, FPU, and
video benchmark indexes are 4.18,
21.85, and 3.80, respectively.

But the ALR system also isn’t nearly
as costly as most other 80486-based sys-
tems: The ALR system is simply the
world’s least-expensive 80486, period.
For some non-I/O-intensive software, we
expect that the PowerFlex 486 will easily
keep up with machines costing two and
even three times as much. “Stunning?”
You bet.

EISA on the Way

BYTE’s November issue will have a
complete First Impression and prelimi-
nary benchmarks of the Cheetah and
ALR 80486 systems.

We’re also planning coverage of three
other 80486-based machines, including
what will be the first announced EISA-
bus machine. (Yes, a brand-new bus and

a brand-new chip in the same machine.)
The story is currently under a strict em-
bargo, so we can’t release the name of
the manufacturer yet; but Il bet that you
will be surprised when you see just who
itis.

In any case, the appearance of a rela-
tive “low end” in 80486 machines is a
welcome development. Cheetah and
ALR have done us all a favor.

For one thing, the aggressive prices
announced by Cheetah and ALR place
immediate pressure on the high-priced
80486 vendors. To justify the extra
costs, 80486 vendors will have to be sure
they’ve added meaningful extra value
beyond the pizzazz of simply having an
80486 chip inside.

Aggressive low pricing may even ad-
vance the date when 80486 price wars
break out.

Big Ripples

And the ripple effects will be profound.
Consider that an 80486 chip, with its on-
board FPU and cache, outperforms and
currently costs less than a 33-MHz
80386 with separate FPU and cache
chips. Very simply, for the 80386 chip to
survive, 80386 machines will have to
drop to a price point well below that of
similarly equipped 80486 systems. With
Cheetah and ALR already drawing the
lower boundaries of 80486 pricing, ven-
dors of fast 80386 systems now have a
clear target to beat.

There will always be a place for de-
partmental “killer” systems that only a
corporate budget can afford. But these
first low-cost 80486 machines may help
lower all 80x86 system prices back down
toward the range where personal comput-
ing can become personally affordable
again.

Systems like these two from Cheetah
and ALR may be just what the doctor
ordered.

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



INSTANT MAINFRAME. JUST ADD SGO.

Not too long ago, a few dozen people sharing the same pro-
grams, resources, and information on a single computer at
the same time meant only one thing—a mainframe.

Powerful, big, expensive, and proprietary.
More recently, the same people could be found doing exactly the

same things—simultaneously sharing programs, resources, and
information—on a minicomputer

A'lot cheaper, a lot smaller, yet powerful enough to do the same
jobs. And just as proprietary.

hen along came the latest generation of personal computers.

And now, the same people are more and more likely to be
found doing exactly the same things—simultaneously sharing
programs, resources, and information—on a PC.

And not a whole officeful of PCs networked together, either, but
a single PC powering the whole office at once.

A lot cheaper, a Jot smaller, yet still easily powerful enough to do
the same jobs. Built to non-proprietary, open system standards
that allow complete freedom of choice in hardware and software.

And running the industry-choice multiuser, multitasking UNIX®
System V platform that gives millions of 286- and 386-based PC
users mainframe power every business day.

The UNIX System standard for PCs—SCO.™

UNIX is & registered trademark of ATAT. mmdh&hhpmm:hdﬁ:&mmomhclbmﬂuﬂﬂﬂmw
mdnmwos/z icro Channel are tradermaris of international Business (hwmlllsunw
trademark msimrwsu- Indﬂnarkdldlm'l‘lt

Olmms-numowmm Inc., 400 Encinal Stweet, P.0. Box 1900, Sants Cruz, California 9506!

The Sants Cruz 12d., Croxley Cenue, Hatters Lane, Watford WD1 8YN, thKm*“(ﬂ)WSllG)“, FAX: +44 (0)923 81778L
TELEX: 917372 somoms

Today, SCO UNIX System solutions are installed on more than
one in ten of all leading 386 computers in operation worldwide.

Running thousands of off-the-shelf XENIX® and UNIX System-based
applications on powerful standard business systems supporting 32
or even more workstations—at an unbelievably low cost per user.
And with such blazing performance that individual users believe
they have the whole system to themselves.

Running electronic mail across the office—or around the world—
in seconds.

Running multiuser PC communications to minis and mainframes
through TCP/IP and SNA networks.

nd doing some things that no mainframe—or even DOS- or

0S/2™based PC—ever thought about, such as running multiple
DOS applications. Or networking DOS, 0S/2, XENIX and UNIX
Systems together. Or running UNIX System versions and workalikes
of popular DOS applications such as Microsoft® Word, 1-2-3°, and
dBASE 1l PLUS®

Or even letting users integrate full-featured multiuser productivity
packages of thesr choice under a standard, friendly menu interface.

Today's personal computer isn't just a “PC anymore, and you can
unleash its incredible mainframe-plus power for yourself—today.

Just add SCO.

The SCO family of UNIX System software solutions is available for all 80286-
and 80386-based industry-standard and Micro Channel™ computers.

SCO il

THE SANTA CRUZ OPERATION

Circle 233 on Reader Service Card



We develop products on the premise that

P341SL: Wide rarriage (up to 270CPL), 216/72
cps, advanced paper handling, 4 part forms

TI000: 6.4 Ibs, 4.77MHz 80C88, 512KB RAM expandable
to L2MB MS-DOS tn. ROM, 720KB 33" diskette drive.
Built-in RGB, parallel serial and external drive ports.

’ e RERE T TI200FB: 9.8 pounds, 9.54MHz 80C86, IMB
; =~ RAM.2 720KB 3% floppy drives, removable/
o rechargeable battery pack.

Page Laserl2: 12 ppm, up to 3 paper bins, 750 sheet
capability, Toshiba/Qume, Diablo, IBM & HP enudations.

e

ExpressWriter 301: 4 bs, letter-quality 24-dot print head, 60 cps,
Toshiba/Qume and Epson LQ emulations. 5 resident fonts.

P351SX: 360/120 cps, 24-pin

. . . letter quality, cotor option,

T3100¢: 12MHz 80286, internal [BM slot, 75100: 16MHz 80386 microprocessor, 40 or I00MB hard disk, 2MB Toshiba/Qume and IBM
20MB hard disk, gas plasma display, IMB RAM RAM expandable to 4MB. 14,6 lbs. Built-in EGA display with high emulations standard, Epson

expands to 5SMB, 144MB 3% diskelte drive resolution gas plasma screen. & Diablo emidations optional



great minds dont think alike.

T1600; 116 lbs, Battery-powered 12MHz 286, 20MB hard
disk, 144MB floppy. IMB RAM expands to SMB. backlit

Aedle i oL e Ch i s T5200: 20MHz 80386 processor, 2 internal IBM compatible

expansion slots, 40 or I00MB hard disk, VGA display with
external VGA momitor port, 2MB RAM expandable to 8MB.

i
i
i
¥

Numeric Keypad: T3200: 12MHz 286,
full function, 15 or 2 IBM compatible
17 keys, for many of slots. 40MB hard
our portable PCs. disk, 144MB flopp;
IMBRAM expands
to 4MB, EGA screen.

Carrying cases:

avaslable in leather or fabric, make
our portable PCs even more portable. =
ExpressWriter 311: 24-ptn dot matrix, 180 cps draft/60 cps letter
quality, 3 resident emulations (Toshiba/Qume, Epson LQ, IBM
— Proprinter), 16K buffer, 5 resident fonts blus card slots, 11 Ibs.
—— == %
N e

TI200HB: 108 lbs, 9.54MHz 80C36, 20MB PI2ISL/SLC (color): 216172 cps, 24-pin letter quality, up to 360x360 DP! graphics,
hard disk, IMB RAM, includes 384KB LIM- Toshiba/Qume and IBM emulations standard, Epson and Diablo emulations
EMS. Removable/rechargeable battery pack. aptional, 32KB print buffer, front panel controls, advanced paper handling.

People have their own quirky  of truly portable PCs anywhere.  of each of our individual users.

ways of doing things. Some think And a line of printers that Because the fact is, at Toshiba,
fast. Some slow. Some are deliber-  includes everything fromahigh  we have an incredibly diverse and
ate. Some intuitive. Some work volume laser to a four-pound, letter-  sophisticated customer base.
from 9 to 5. Others never stop. quality, battery-operated portable. And from what we've been able

That’s precisely why we offer All of which can be easily to determine they have only one
so many different products. networked. But all of which arede-  thing in common.

Including the widest range signed to meet the specific needs They're all different.

In Touch with Tomorrow
Toshiba America Information Syst Inc., Computer Sy Division
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We've got the guts,
you get the glory.

Whether you're building systems
or simply upgrading existing hard-
ware, you can bet your reputation
on DTK.

We offer clearly superior 80386,
80286 and 8088-based Bare Bone™
systems with FCC, UL, CSA and
TUV certification. Plus motherboards
and fully compatible add-on cards.
All built to deliver the performance
and reliability today’s sophisticated
computer users demand.

More Guis. Choose from a
— dozen Bare Bone systems designed
“'! to fit every need—and every desk.
Including a 33MHz 386 file server
with cache memory. Or select from
an extensive line of motherboards
(our XT and AT compatible models
are widely regarded as industry
standards).

Want LAN adapters? Or VGA,
I/0, or disk controller cards? Maybe
- you need to gain an extra slot or two
with multiple function cards. DTK
can provide the solutions.

At prices you'll really like.

Better Quality. Our substantial
R & D capabilities and stringent QC
procedures mean you can depend on
us for the most reliable, highest per-
formance products available today.
And tomorrow. Our inspection con-
forms with MIL-STD-105D, and our
boards enjoy an overall reliability
rate of 98%.

So why take chances? We've got
all the guts you need at prices that
are hard to beat. Go for the glory.

Call or write DTK COMPUTER,
Inc, 15711 E. Valley Blvd., City of
Industry, CA 91744. Tel: (818) 333-
7533 Fax: (818) 333-5429 BBS: (818)

333-6548.  Chicago, IL (312) 593-3080
Edison, NJ (201) 417-0300

Houston, TX (713) 568-6688
Miami, FL (305) 477-7440
West Germany (0211) 656031
=
———

Clearly superior.

DTK is a registered trademark and Bare Bone is a trademark of Datatech Enterprises Co,, Ltd.
Intel 386 is a trademark of Intel Corporation. XT and AT are registered trademarks of 1BM Corporation.
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MEGAHERTZ
ADNESS

BYTE editors

check out 15 of the world’s
fastest PCs

or the last couple of months, BYTE has received
a steady stream of press releases touting the vir-
F tues of the latest “world’s fastest PC.” Since
Intel began shipping its 33-MHz version of the
80386 CPU, PC makers have hustled to get it
into their systems in the hope that a magazine like BYTE will
award them that title. We would like to oblige, but the task is
more complicated than it first appears.

BYTE received 14 33-MHz PCs and the new Unix-based
Altos 80386 system (see the text box “Altos 386 Series 1000:
For Unix Only” on page 30). We benchmarked them all. We
can tell you which one had the fastest CPU (the Everex Step
386/33) and which one had the best overall application index
(the SIA 386/33). But when you run applications that are not
CPU-intensive or change the system configuration, those rank-
ings become less meaningful.

A fast CPU will always be a fast CPU, but it won’t make your
hard disk drive access data any faster. For a better application
index score, all you have to do is install a good disk-caching
controller with lots of memory—expensive, but the results are
impressive.

The “world’s fastest PC” is the one that lets you finish your
work in the least amount of time. Since this is what the BYTE
application index measures, the SIA 386/33 has the most right
to the claim. But then, no other PC in this group had a 4.5-
megabyte hard disk cache, which dramatically improves per-
formance for disk-intensive applications. When reading the de-
scriptions of each machine, remember that every PC here, even
the SIA 386/33, could have received better application index
scores by using faster 1/O interfaces, increasing the size and
speed of the CPU and disk caches, or using faster hard disk
drives. It’s just a matter of how much money you want to spend.

Speaking of Money

We have compiled several tables so you can more easily com-
pare the systems. Tables 1 and 2 list the features of each sys-
tem’s base model. The configuration and model designations

for the units we received may vary from the entries in the
tables. Some systems start at a very low price but offer little
more than a keyboard, a case, a motherboard and memory, and
a floppy disk drive. Two, the Dyna Cache 386 and the Tangent
333, don’t have standard models at all; the companies custom-
configure each unit to the buyer’s specifications.

Higher-priced units offer more in the way of hardware, and
they often carry a well-known brand name. You pay a premium
for a computer from a company with an established reputation
that can presumably provide greater system reliability and bet-
ter customer support. But buying from a lesser-known com-
pany can save you several thousand dollars—an important fac-
tor for those with a limited budget.

Keep in mind, too, that the prices we give in this roundup are
the manufacturers’ retail prices. Retailers, value-added resell-
ers (VARs), and mail-order houses may have lower prices.

We’ve omitted some obvious categories from tables 1 and 2
because all vendors offer the same type of feature. For in-
stance, all systems come with a 1.2-megabyte 5 '%-inch floppy
disk drive standard (a few will swap it for a 1.44-megabyte 3'2-
inch floppy disk drive if you wish), and all systems accept
either an Intel 80387 or a Weitek 3167 math coprocessor. Each
system allows you to change the CPU speed setting, and all the
systems will run OS/2 or a variety of Unix given sufficient
RAM and hard disk capacity.

Table 3 and figure 1 give the BYTE benchmark indexes.
When looking at the rankings, it’s important to maintain per-
spective. Even the slowest 33-MHz PC is over 20 times faster
than an IBM PC AT on the application index. In fact, it’s about
20 percent faster than the fastest machine that IBM currently
offers. Speed is wonderful, but other factors, such as expand-
ability, construction quality, and price, are just as important.

Wonderful, Yes; But Who Needs It?

Buying a barn-burning 33-MHz PC for everyday office grunt

work is silly; relatively simple tasks such as word processing
continued
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Table 1: Main system features, price, and warranty. Price variations are due mainly to differences in what'’s offered
in the standard configuration. Note that most vendors use third-party motherboards: variations in performance among
systems using the same motherboard are possible by using faster 1/0 controllers and devices, larger and faster caches,
and faster memory.

Computer Price Motherboard RAM ROM  Power Warranty
maker BIOS supply
Standard Access Max. RAM cache
memory time RAM

ALR FlexCache 33/386 Model 150 $9990 ALR 2Mb 60ns 16Mb 128K;25ns Phoenix 200W 1 year
AST Premium 386/33 Model 115V $8495 AST 2Mb 80ns 36Mb 32K;25ns AST 220W 1 year
Blackship 386/33 $4195  Micronics 1Mb 80ns 16Mb 32K;25ns Phoenix 220W 1 year
Compaq Deskpro 386/33 Model 84  $10,499 Compaq 2Mb 80ns 16Mb 64K;25ns Compag 300W 1vyear
Dyna Cache 3861 $9993 AMI 4 Mb 70ns 16Mb 64K;20ns AMI 275W  1year
Everex Step 386/33 $7599 Everex 4Mb 100ns 16Mb 64K;20ns  Phoenix 200W 1 vyear
FiveStar 386 Model 333 $3395  Micronics 1Mb 80ns 16Mb 32K;25ns Award  200W 1 vyear
Matrix MDP 386-33 $5585  Micronics 4 Mb 80ns 16Mb 32K;25ns  Phoenix 275W 1 year
Micro Express ME 386-33 $5995 AMI 4 Mb 70ns 16Mb 64K;20ns AMI 220 W 15months
National MicroSystems Flash 386-33 $4999  Micronics 4 Mb 80ns 16Mb 64K;25ns  Phoenix 200W 1 year
PC Link 386/33 Model 160 $5995 Hauppauge 4Mb 80ns 64Mb 64K;20ns Award  220W 1 vyear
SIA 386/33 $6490  AMI/SIA2 4Mb 70ns 16Mb 64K;20ns AMI 350W 1 year
Tangent 3331 $6995 Mylex 4 Mb 80ns 32Mb 128K;25ns AMI 250W 1 year
Zenith 2-386/33 Model 150 $11,499 Zenith 2Mb  80/100ns 64 Mb 16K; 15ns Zenith  200W 1 year

' No standard modei; systems are built to customer's specifications. Configuration shown represents system sentto BYTE.
2 AMI customizes its 33-MHz motherboard for faster memory to SIA's specifications.

Table 2: Standard storage, video, 1/0, and expansion features, plus bundled software and FCC ratings. Hard disk storage
and controller type vary considerably, although in virtually all cases it is possible either to specify the drive and controller
type of your choice or to buy a stripped system and install your own, When considering expansion slots, keep in mind that
on most systems at least one slot is occupied by a video, memory, CPU, or controller card. Systems that integrate these
JSunctions onto the motherboard may have fewer slots, but the same or greater expansion capability. Most vendors sell the
operating system at extra cost, often offering a choice of MS-DOS or OS/2. An FCC rating of A means that the machine

is certified for use only in business environments; B is certification Jor home or residential use.

Computer Hard disk drive Case
type!
Controller Hard disk Access Capacity Hardware Max. #
type maker time cache? bays
ALR FlexCache 33/386 Model 150 ESDI Maxtoror CDC 17 ms 150 Mb No 5 T
AST Premium 386/33 Model 115V AT Imprimis 16 ms 110 Mb Yes S D
Blackship 386/33 AT Seagate 28 ms 40Mb No 5 D
Compagq Deskpro 386/33 Model 84 AT Conner 25ms 84 Mb No 5 D
Dyna Cache 3864 ESDI Micropolis 18 ms 147 Mb No 6 T
Everex Step 386/33 AT Option — — No 5 D
FiveStar 386 Model 333 Option Option — — Option 5 D
Matrix MDP 386-33 AT Option — — No 58 T
Micro Express ME 386-33 ESDI Option — — Yes 5 D
National MicroSystems Flash 386-33 ESDI Option — — Yes 5 D
PC Link 386/33 Model 160 ESDI Micropolis 17 ms 159 Mb No 5 D
SIA 386/33 Option Option — — Option 10 T
Tangent 3334 ESDI CcDC 18 ms 100 Mb No 10 T
Zenith Z-386/33 Model 150 ESDI MiniScribe 18 ms 150 Mb No 4 D

' D=desktop; T=tower.

2a=MS-D0S 3.3; b=MS-DOS 4.xx; c=system setup software; d=disk-caching utility; e=system utilities; f= Microsoft Windows.
3 Game port.

* No standard model; systems are built to customer's specifications. Configuration shown represents system sent to BYTE.

5 Two bays accept only 3%2-inch devices.
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perform only slightly faster at 33 MHz than they do at 12 MHz.
Place a 33-MHz machine in front of an engineer, financial ana-
lyst, or software developer, though, and you’ve made a friend.
Fill a 33-MHz PC with a few hundred megabytes of hard disk
storage and the right networking hardware, and you have a
powerful file server for a LAN or multiuser environment.
Combine a 33-MHz machine with a laser printer and imaging
hardware, and you get a fast workstation suitable for desktop
publishing.

With a 33-MHz PC, you can expect to shave 20 percent to 30
percent off the CPU processing time of a 25-MHz PC. The
longer your application takes to process, the greater the benefit.
Switching to a faster processor might save you seconds, min-
utes, or even hours. For some tasks, even the most expensive
33-MHz PC could pay for itself in the time it saves.

ALR FlexCache 33/386

Advanced Logic Research’s 33-MHz entry sports a unique
tower design. Remove the side panel and you see a large swing-
arm on which the hard disk drive is mounted. The advantage is
twofold: The arm’s full-height hinge and an accompanying
brace on the other side add much-needed rigidity to the ALR’s
otherwise flimsy case, and swinging out the hard disk drive
provides easy access to the rest of the FlexCache 33/386’s
internals.

The brace, however, is a pain to reinstall. Although held in -

continued
Video Expansion slots Ports Software FCC
included?  rating
Graphics Monitor

board 8-bit 16-bit 32-bit Parallel Serial Mouse
16-bit VGA Option 1 7 0 2 1 0 acd A
16-bit VGA Option 1 3 3 1 2 0 ac,de B
Monochrome Monochrome 2 5 1 2 2 03 ce B
VGA Option 1 6 1 1 2 1 de B
16-bit VGA VGA 1 6 1 2 1 03 e A
Option Option 2 6 0 1 1 0 a,c.de B
Option Option 2 5 1 1 2 o] — A
Option Option 2 5 1 1 2 03 g A
Option Option 1 6 1 1 2 0 ae B
Option Option 2 5 1 1 2 0 e B
16-bit VGA Option 1 6 1 1 1 0 aorbce A
Option Option 1 6 1 1 1 0 c.e A
16-bit VGA VGA 1 4 2 1 2 03 a A
VGA Option 0 3 4 1 2 0 aed/f B
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Introducing a PS/2 joystick adapter
as reliable as a Sidewinder
at pointblank range.

] N

The GPA-1000™ from
Qua Tech. It supports the
IBM®Micro Channel™ for PS/2™
Models 50, 60, 70, and 80. And it's
compatible with the IBM Game Control
Adapter™ for the PC-XT® and AT®

The GPA-1000 handles two joysticks
or four paddles.

Also for the PS/2 Micro Channel from
Qua Tech: the SP-1000 Parallel Port Adapter :
and the SP-1050 Serial/ Parallel Port Adapter. Both offer multiple
address and interrupt options.

And the DS-1000 Dual Serial Adapter. For users who are looking
for terminal communication flexibility.
Take aim at the PS/2 market, with Qua Tech.

For order info, cali:

1-800-553-1170

IBM. Micro Channel, PS/2. PC-XT. AT, and Game Control Adapter are
trademarks or registered trademarks of IBM Corporation

GPA-1000 is a trademark of Qua Tech, Inc

&J QuA TECH

QUA TECH, INC.
478 E Exchange Street
Akron OH 44304

HARD DRIVE
REPAIR

We will repair your hard drive at a
fraction of the cost of replacing it. Fast
turn-around.

® Specializing in recovering your
lost data.
® Sell new and rebuilt drives,
low prices!!
® Purchase used, excess, and
defective drives.
Call for details!!!

H&W micro, inc.

528-C Forest Parkway
Forest Park, GA 30050
404-366-1600

We bring High-Technology
Down to Earth
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Table 3: (a) The BYTE low-level benchmark indexes,
sorted from highest to lowest CPU rating. Of these
numbers, the disk 1/0 index had the greatest influence
on the cumulative application indexes.

Computer CPU FPU Diskl/O Video
Everex Step 386/33 6.84 1548 245 4.26
ALR FlexCache 33/386 6.74 1566 260 283
SIA 386/33 6.27 1497 899 3.27

Compaq Deskpro 386/33 6.09 1550 2.90 4.53
National MicroSystems 6.06 1507 6.48 2.01

Flash 386-33
Blackship 386/33 6.03 13.71 237 3.61
Matrix MDP 386-33 575 1507 1.93 5.73
FiveStar 386 Model 333 574 1575 7.4 2.22
Tangent 333 573 1483 228 1.79
Dyna Cache 386 567 1486 256 3.85

Micro Express ME 386-33 566 15.06 7.02 2.97
PC Link 386/33 Model 160 5.10 14.87 2.83 2.1
AST Premium 386/33 480 1421 232 3.89
Zenith Z-386/33 479 1510 296 5.05

place by only two screws, the housings for the mass storage de-
vices fit into notches on the brace’s backside. The edges of
those housings are fitted with plastic strips that immediately
fall off when you remove the brace. Replacing them can get te-
dious if you frequently tinker inside the machine.

But this is a minor annoyance, especially in light of the Flex-
Cache 33/386’s superb performance in the BYTE benchmark
tests. With a 6.74 CPU index, it is the second-fastest PC we’ve
ever tested, CPU-wise, after the Everex Step 386/33. Its cumu-
lative application index of 24.02 is a respectable one, especially
considering that it doesn’t have a hardware disk cache. ALR has
historically taken performance seriously, and the FlexCache
33/386 certainly reflects that attitude.

ALR designed most of the electronics inside the FlexCache
33/386, the only exceptions being the ESDI disk controller
(Adaptec or Western Digital), the 200-watt power supply, and
the drives themselves. The motherboard was free of engineer-
ing wire changes.

The ALR FlexCache, in its base configuration, comes with a
150-megabyte 17-millisecond Maxtor or Control Data hard
disk drive, a 1.2-megabyte 5% -inch floppy disk drive, an ALR
16-bit VGA card, 2 megabytes of 60-nanosecond RAM (ex-
pandable to 16 megabytes), 128K bytes of 25-ns cache RAM,
room for another four half-height storage devices, and MS-
DOS 3.3. The base unit price is $9990.

The unit has eight expansion slots: one 8-bit and seven 16-bit.
Three slots are taken by the hard disk drive controller, a serial/
parallel port card, and the VGA card. Memory goes on the
motherboard in single in-line memory module (SIMM) slots for
up to 16 megabytes.

The unit BYTE received had a 380-megabyte Maxtor drive,
an Adaptec ESDI controller, 4 megabytes of RAM, an ALR
VGA II monitor, and a 33-MHz 80387 math coprocessor. This
configuration costs $14,587.

If you need a fast computer, the ALR FlexCache 33/386 is
worth your consideration. —Michael E. Nadeau

continued
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(b) The BYTE cumulative application indexes, sorted from highest to lowest. These numbers give an idea of what kind of
performance for a given application you can expect in comparison to an IBM PC AT. The rankings are quite different from
the low-level results, which measure performance at the system level.

Word Spreadsheet Database Scientific/ Compilers Cumulative*

Computer processing engineering

SIA 386/33 5.49 4.32 8.09 7.42 7.32 32.64
Micro Express ME 386-33 4.76 4.32 5.83 7.12 5.55 27.58
National MicroSystems 5.08 4.35 5.77 6.00 5.37 26.58

Flash 386-33

FiveStar 386 Model 333 4.82 4.31 5.91 5.90 5.53 26.47
Compagq Deskpro 386/33 4.28 5.01 3.00 7.86 4.46 24.61
Dyna Cache 386 5.02 4.27 2.91 7.51 4.42 24.13
ALR FlexCache 33/386 4.61 4.50 2.88 7.18 4.86 24.02
Blackship 386/33 4.69 445 2.89 7.30 444 23.77
AST Premium 386/33 4.11 422 3.01 7.23 4.11 22.69
Everex Step 386/33 443 3.93 1.96 8.05 4.25 22.62
PC Link 386/33 Model 160 5.03 4.43 2.68 5.51 4.36 22.01
Tangent 333 4.57 445 2.45 5.43 427 21.17
Zenith Z2-386/33 3.91 3.97 1.87 6.59 3.85 20.19
Matrix MDP 386-33 3.95 3.90 1.74 7.09 3.43 20.11

* Cumulative application index based on indexes at left.

BYTE BENCHMARK RESULTS

Low-level Application-level

H = SIA 386/33 T T T 3264
| | | l Micro Express ME 386-33 ] | | 27.58
I GE] Flash 386-33 LT T [ []26ss
T T Fivestarmodelzan [[[] [ [ ] 26.47
Dj:[ Compaq Deskpro 386/33 :]:D:D 24.61

[ | DynaCache386 | | || || 24.13
I T | AtRFexcachesssss [ [ [ [ ] 2402
B I| lacksnipaserss [ [ [] 2377
O 1] Astremumasess [ [ [] [] 2269
FITT 17| Everexstepassas  [[J ][ [] 2262
] PC Link 386/33 T T T 2201
B ER] Tangent 333 BEINEERK B Word processing
CPU B Zenith Z-386/33 [TT T 2019 L1 Spreadsheet

i FPU 0O Database
O Disk /0 I 1] mavixmorassas  [J][ ][] 20.11 O Scientificlengineering
E video Compilers

Figure 1: The systems that used the Distributed Processing Technology disk-caching controller took the top four spots on our
cumulative application indexes, followed by the Compaq Deskpro. Installing a hardware disk cache in any of the other 33-MHz
PCs would dramatically increase their scores, although expensively and sacrificing some hard disk capacity.
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+ SPECIAL®
1BM PS/2 MODEL 50-021

FEATURES: 1MB RAM, 80286 BASED
PROCESSOR, 10MHZ, (1) 1.44MB 3.5"
FLOPPY, 20MB FIXED DISK, VGA
ADAPTER, PS/2 101 KEY K/B,
PARALLEL & SERIAL PORT, CABLES
& MANUALS , 100% IBM PRODUCT
"REMANUFACTURED™*

INCL. 90 DAY DEPOT WARRANTY :
JUST LIKE NEW UNITS!
FREE NEW AMDEK MODEL 432 VGA

MONITOR INCL. WITH EVERY UNIT
$245.00 VALUE AT NO CHARGE!

EXSEL, INC,

VISA 1-800-624-2001 Mc
716-272-8770  FAX 716-272-8624

T thought o , & 7 , 7
wds °

" Yes, Tdid. But
’ 206 FAHRENHET]

NOW, with S.1. Plus you will never be caught in the
COLD again. S.I. Plus converts units from one system
to another (Celsius to Fahrenheit, Miles to Kilometers,
etc.) on any IBM Personal Computer or compatible. Over
70,000 different conversions can be performed in 80
classes of units. S.I. Plus can be run as a separate pro-
gram or from within most other programs. The tables
within S.I. Plus can be customized so you only see the
conversions you need.

S.I. Plus is ONLY $79.00.

ANYONE with a PC and the need to CONVERT
units should CALL GEOCOMP at (800) 822-2669
for more information and a FREE DEMO DISK.

X7 GEOCOMP Corporation

g. 66 Commonwealth Avenue, Concord, MA 01742
%ﬂ’ (508) 369-8304
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AST Premium 386/33

With “Premium” as its middle name, AST’s 33-MHz entry has
an image to live up to. The AST Premium 386/33 does this
nicely with its clean, integrated design, solid construction, and
proven components. An $8495 base price further enhances its
high-quality image.

Its performance, however, is about average compared to the
other machines tested here. AST includes a disk-caching utility
that dramatically improves disk performance, though at the
cost of extended RAM. I allocated the maximum 1 megabyte of
RAM to the disk cache, which improved the BYTE disk I/O
index score nearly sixfold. A 16K-byte RAM track buffer is
standard.

The AST-designed motherboard integrates items usually
found on separate cards: a parallel port and two serial ports,
and the AT-style floppy and hard disk drive controllers. The
system’s 32K-byte RAM cache is also integrated into four logic
chips, including memory. The AST 386/33 has seven slots in-
stead of the usual eight. Two of those slots are taken by the
optional AST VGA card and the CPU card. The five remaining
slots should meet most users’ needs, considering the devices
that are integrated on the motherboard. The unit comes with
setup software that allows you to disable these devices should
you want to install your own.

Only Zenith offers more 32-bit expansion slots than AST
(four versus three). Both machines allow for placing AT-type
cards or proprietary 32-bit memory cards in those slots.

The CPU card contains the CPU, FPU, up to 4 megabytes of
80-ns SIMM RAM, and the 80325 cache controller. Additional
memory, up to a total of 36 megabytes, requires proprietary
memory cards from AST. Conceivably, this design could per-
mit easy upgrading should, heaven help us, a faster CPU be-
come available. The rugged metal case is about 1% inches nar-
rower than those of most other desktop 33-MHz PCs we tested,
thanks to the space-efficient integrated motherboard.

continued



Until now there was only one way

tointegrate Cand AsS

While C and Assembler give you power

to burn, switching back and forth between them
can leave your brain feeling a little fried.

All that stopping. And starting. And con-
stantly retracing your steps.

Well, relax. Now there’s Microsoft®
QuickAssembler. Available with our clever
QuickC*Compiler in one location: the first inte-
grated environment for C and Assembler.

For the first time, you can save time with
an integrated editor, compiler, assembler and
debugger that let you create C programs, mixed
C and Assembler programs, or Assembler pro-
grams that stand alone.

To make sure you feel at home in your
new environment, we've designed Microsoft
Quick Advisor, a hypertext electronic manual
that coaches, coaxes and guides you on screen.

ler.

Quick Advisor gives you accessto information
on alllROM BIOS aréd MS-DOS“’clalls. Andit
even lets you cut and paste sample programs,
so you can make both Cand
Assembler subroutines part § Mt
of your routine in no time. fgwg

For more details on
the incredible integrated
power of QuickAssembler
and QuickC Compiler, call §—
(800) 426-9400.1f you own
QuickC Compiler version 2.0 already, we'll tell
you how to add on QuickAssembler quick.

And take a load off your mind.

Making it all make sense:

Customers inside the 50 United States, call (800) 426-9400. In Canada, call (416)673-7638. Qutside the U.S. and Canada call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, the
Microsoft logo, MS-DOS and QuickC are registerad tradermarks and Making it all make sense is a trademark of Microscft Corporation.
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Nine
Track
Tape...

One
Track
Mind.

If you can’t get your mind off 9
Track Tape...there’s good reason.

oy 4

It's still the number one choice in
the entire world for exchanging
information between computer
systems.

Using a 9 Track-Tape drive, you literally
turn your PC into a mainframe.

Most advanced
controller cards

We not only sell more 9 Track Tape drive
systems than anyone else. .. we're known
as problem solvers. People who develop
and nurture solutions for other people.
Give us a call today and let us solve
your next conversion problem.

GSA# GSO0K89AGS6390

I_' FLAGSTAFF

= ENGINEERING
Helping people read
a world of information
1120 Kaibab (602) 779-3341
Flagstaff, AZ 86001  FAX 602-779-5998
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Our test unit came with a 110-megabyte Rigidyne (Control
Data) 3'%-inch hard disk drive, a TEAC 1.2-megabyte floppy
disk drive, an AST VGA card and Premium Display/VGA
monitor, a 33-MHz Intel 80387 FPU, MS-DOS 3.3, and a total
of 4 megabytes of 80-ns SIMM memory. The total estimated
cost for this system (AST does not offer a math coprocessor;
33-MHz 80387s sell for about $1000) is $11,828.

I had no problems using the machine with a Microsoft Mouse
and card, and an NEC CDR-77 CD-ROM reader and its SCSI
controller. The Premium 386/33 ran Windows 2.0, Lotus 1-2-3
release 3.0, XyWrite 3.51, a finicky public domain fractal pro-
gram, and NEC’s Clip-Art 3D, a Windows-based graphics li-
brary on CD-ROM. Compatibility seems good with the AST.

The Premium 386/33’s main selling points are its high-qual-
ity design and AST’s track record as a vendor of solid, reliable
hardware. Unless you must have either the fastest or the cheap-
est 33-MHz PC, the Premium 386/33 should be among your top
choices. —Michael E. Nadeau

Blackship 386/33

Here’s a reasonably priced system that performed well. Like
several other systems that we tested, the Blackship 386/33 uses
the Micronics motherboard. It includes a RAM cache that
really speeds things up. I tried several informal tests using two
CPU-intensive programs, AutoCAD and Maplnfo. With the
cache on, which is the default mode for the system, the Black-
ship performed 27 percent to 42 percent better than with the
cache off. (All benchmark tests were run with the cache on.)
The basic system comes with a 33-MHz 80386, a Phoenix
BIOS, 1 megabyte of 32-bit RAM, a 1.2-megabyte floppy disk
drive, a disk drive controller with 1-to-1 interleave, a Seagate
40-megabyte (28-ms) hard disk drive, two serial ports, one
parallel printer port, and one game controller port. It also in-
cludes a 32K-byte RAM cache, a monochrome display adapter

continued




Announcing VGA-TV®, the first VGA card that takes
VGA right from your PC and puts it on your TV or
VCR. It’s fast. It'’s easy. It's economical. And, it will
change the way you view VGA forever:

VGA-TV lets you display broadcast quality graphics,
conduct PC training sessions, run interactive software
demos, or simply see the full impact of your work on
TV. Plus, you can videotape anything you display and
send it to one or one million viewers.

EYE-OPENING POWER

eamaeaas VGA-TV is a standard VGA card that is

(KB | 100% register and BIOS compatible. It out-
= puts a broadcast quality NTSC (or RGB)

signal of VGA images to your television, projection TV,

large screen TV, or VCR.

On your TV, which connects to your computer by a

simple RCA jack, VGA-TV gives you resolution up to

640 x 480 x 16 colors (256 colors when optional

memory is added to the board’s expansion sockets). On

a multifrequency monitor, you get resolution up to

800 x 600 X 16 colors (256 with the additional memory).

This graphiz created wita GRASP,
couriesy of Paul Mace Soft'wars.

Fully compatible with previous graphics standards,
such as EGA and CGA, VGA-TV runs on the IBM
PC/XT, PC/AT and compatibles. It can be used with a TV
alone, or together with a monitor.

IT'S YOUR SHOW NOW, BABY!

Unleash the power of your PC with VGA-TV and let the
world watch your show in style. Priced at an unbeat-
able $699.00, VGA-TV is fully backed by Willow’s three-
year warranty and toll-free technical support.

To order, or for more information, contact your dealer
or call 1-800-444-1585, Ext. 36. Mastercard and VISA
cards honored. Dealer inquiries welcomed.

Willow Peripherals, 190 Willow Ave,, Bronx, NY 10454
Phone: (212) 402-0010 or Fax: (212) 402-9603

Willow Peripherals is a division of ABV Electrarics,
Ltd. Registered and unregistered
trademuarks/owners: VGA- TV/Willow Peripherals;
GRASP/Paul Mace Software, Inc.

Computer courtesy of Hewlett-Packard, Inc.

VGA Boards That
Do More Than VGA.
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and monitor, and a Key Tronic 101 enhanced keyboard. It sells
for $4195.

The unit I tested was equipped with 4 megabytes of RAM
and a Maxtor 150-megabyte 5%-inch ESDI hard disk drive in
place of the Seagate unit. Instead of a monochrome display, it
had a Paradise VGA Plus 16 board and an NEC MultiSync 2A
monitor, and it had a total of 64K bytes of RAM cache. This
configuration costs a reasonable $7495.

I'used the Blackship as my primary work computer every day
for about six weeks. Most of the time I used the extended RAM
and a supplied driver to emulate EMS memory for a disk cache.
With the disk cache, it took my Lotus Agenda files, whose cate-
gory list and heavy disk activity had outgrown my old 80286
system, and made that program useful again. Without the disk
cache, though, I had to wait—albeit less than before—for Agen-
da to respond.

None of the other many application programs I tried failed on
the Blackship. It also ran multiple programs using DESQview
with no problem. However, the Blackship made its real worth
clear while processing numbers and VGA graphics. Two nota-
ble examples were drawing Maplnfo’s detailed maps and plot-
ting the heavens with an obscure astronomy program called
EZCosmos. Both programs do calculations and plotting that,
on a slower machine, would leave you tapping your fingers.

The unit is a standard desktop design. Inside, the system lay-
out is easy to work with, and I had no trouble accessing periph-
eral cards. Neither did the system have any trouble working
with a CompuCom 8-bit 2400-bps modem card I tried. The
Blackship has five 16-bit and two 8-bit slots for add-in cards. It

also has one 32-bit slot for the 32-bit memory card, which was
installed in my unit. You can expand the memory to 16 mega-
bytes, although you’ll need to buy a daughterboard to exceed 8
megabytes.

The system comes with a one-year parts and labor warranty
that’s handled exclusively by the manufacturer, so you’ll have
to send your system back for warranty service. Though not toll-
free, the company’s customer support is courteous, fast, and
competent. When I experienced a problem that turned out to be
just an improperly seated drive controller (probably caused by
shipping), the company’s technical-support staff provided me
with solid technical advice.

Overall, the Blackship did an average job on the benchmark
tests, and better than some of the big name-brand systems. Con-
sidering its reasonable price, it’s easy to recommend this com-
puter. —Dennis Allen

Compagq Deskpro 386/33

Although the Compaq Deskpro 386/33 was not the fastest sys-
tem tested—either in raw CPU power or in the BYTE cumula-
tive application index—it did score impressive results. Thanks
to its 64K-byte cache (with 25-ns static RAM), it was the
fourth-fastest system in the BY TE CPU test. In the BY TE appli-
cation index, it was the fifth-fastest system overall and the fast-

est system that did not use a special hardware disk cache.
The standard Model 84 comes with 2 megabytes of memory.
continued

Your computer system shipped in...

2,880 minutes

Your computer system shipped in...

48 hours

Your computer system shipped in...

Rack mounted,

2 days

No matter how you say it,
that's quick!

Now the two most popular industrial
computers are being shipped in 48
hours. Complete, ready to plug in and
use. No ifs, ands or buts.

*ABOUT OUR PRICING AND DELIVERY

Rack mounted, rugged, 10 slot passive
backplane, with 12.5 MHz 80286 CPU

Model 2001 high reliability computer
. Full compatlble with AT™ hardware

ftware
. 1 MBEe RAM on CPU card

* 20 MByte hard disk

* 1.2 MByte 5.25 inch floppy drive
2 serial, 1 'parallel 1/0 port

« Controller for ﬂopry and hard disks
* EGA video control

* 101 key keyboard

rugged, 14 slot passive
backplane, with 20 MHz 80386 CPU

Model 3014 high reliability computer

* Fully compatible with AT/386 hard-
ware and software

°1 MBFe RAM on CPU card

* 40 MByte hard disk

® 1.2 MByte 5.25 inch floppy drive

® 2 serial, 1 Parallel 1/0 port

. Sontroller or floppy and hard

isks
¢ EGA video controller

These two high reliability industrial quality com- ~ ® DOS 3.3A * 101 key keyboard
puters are the most popular models we make. We * One year on-site GE service policy * DOS 3.3A
can ship them, equipped exactly as shown, fully ~ ® FCC Class "A" certified * One year on-site GE service policy

e FCC Class "A" certified

$s175ﬂ

tested and burned in, within 48 hours after accep-
tance of your order. Prices shown are for single [

unit orders, net, fo.b. Houston. Other models and ALL
options available on 4 week delivery. Quantity FOR..
pricing is available.

$4540*
S TEXAS MICROSYSTEMS ﬂ‘-{'ﬂ

R P O R AT E D |oneveanwarranTty
10618 Rockley Road e Houston, Texas 77099 ‘ GE on-site service
(713) 933-8050 available nationwide

Contorms To FCC Class
requirements

TO PLACE AN ORDER OR OBTAIN MORE INFORMATION,
CONTACT YOUR NEAREST AUTHORIZED TEXAS
MICROSYSTEMS SALES REPRESENTATIVE, OR CALL OUR
HEADQUARTERS, DIRECT:

1-800-627-8700
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ur Printer Sh

aring Unit

Does Networking!

An Integrated Solution

Take our Master Switch™, a sophisticated
sharing device, combine it with MasterNet™
networking software for PCs, and you've
got an integrated solution for printer and
plotter sharing, file transfer, electronic mai,
and a lot more. Of course you can also
share modems, minis, and mainframes or
access the network remotely. Installation
and operation is very simple.

Versatile

Or you can use the Master Switch to

link any computer or peripheral with a serial
or parallel interface. The switch accepts
over 20 commands for controlling the flow
of data. It may be operated automatically,
by command, or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simultaneous jobs. The

P.O. Box 742571

MasterLink™ utility diskette for PCs
comes with every unit and unleashes the
power of the switch with its memory-resident
access to the commands and menus.

Other Products
We have a full line of connectivity solutions.
if you just want printer sharing, we've got

,ROSE

ELECTRONICS
Give a Roce lo youn compulen

o
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it. We also have automatic switches, code-
activated switches, buffers, converters,
cables, protocol converters, multiplexers,
line drivers, and other products.

Commitment to Excellence

At Rose Electronics, we're not satisfied
until you're satisfied. That's why we have
thousands of customers around the world
including large, medium, and small
businesses, factories, stores, educational
institutions, and Federal, state, and local
governments. We back our products with
full technical support, a one-year warranty,
and a thirty-day money-back guarantee.

Call now for literature or
more information.

(800) 333-9343

® Houston, Texas 77274 e Tel (713) 933-7673 e FAX (713) 933-0044 e Telex 4948886
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WEITEK CORPORATION

TUESDAYS, THE SHIPMENT OF TIME ARRIVES EARLY.

But what if they needed more? What then?

B If time could be manufactured, youd buy it. Weitek’s Abacus 3167 math coprocessor comes close.
It can give a 386-based computer 2X to 3X its normal speed—workstation-level performance—for
less than $1,000. With high-end CAD, CAM, engineering and math applications like VersaCAD,
Anvil-5000pc, CADKEY, Mathematica and many others. You can readily install Abacus and
its 2X to 3X speed in machines from Compaq, H-P, AST, Zenith, Dell, Everex and many
more manufacturers. And two times speed equals two times as much time for you.
Call Weitek Corporation at 1-800-HOT-3167 or see your dealer. Soon.

WEITEK is a registered trademark of WEITEK CORPORATION. All other company and product names are trademarks or registered
trademarks of their respective holders. ©1969 WEITEK CORPORATION
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Intelligent
SCSI

Controllers
for NetWare,
0S/2 & DOS

¢ Novell DCB compatible

e OS/2 & DOS drivers available

¢ 286/386 ISA & PS/2 MCA versions
¢ Handles any SCSI drive

e Optical CD drive support available
e Use up to 4 boards & 32 SCSI drives
o Works with 33 MHz systems

¢ Available now.

Dealers and Distributors wanted.

PROCOMP USA, INC.
ﬂ p 6801 Engle Road
Cleveland, OH 44130
/ FAX: (216) 234-2233

Phone: (216) 234-6387
Trademarks: NetWare--Novell, Inc.; OS/2—-Microsoft Corp.;
PS/2--IBM Corp.; PROCOMP is an MT company.

DURANT
Uninterruptable
Power Supplies

You know that you need power pro-
tection, but how do you choose?
Durant’s BPS Series of Uninter-
ruptable Power Supplies (from
300 VA to 1.2 kVA) solves any possible
problem that would ever cross your
power line. The solution starts with a
% millisecond sense and switch time.
Speed is important, but we
realize that absolute safety involves
much, much more. Switching
technology is only an indication of
- what the BPS has to offer. At
TESTED AND Durant, we leave nothing to chance.
&m& You simply have too much to lose.
!"""'\Q To find out why only Durant’s
1 800 451-4813
In Illinois: (312) 647-6707

premium quality will insure your
Don’t turn on without us!

(@ usTED

security write or call toll free.

A Durant Technologies, Inc.
N 5627 W. Howard Avente
Niles, IL 60648

See us at COMDEX/FALL 89
Bally'’s Booth 1537
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For additional memory, you must use an expansion board,
which fits into a special 32-bit expansion slot. This board has
room for seven 2-megabyte memory modules (at a rather hefty
$1299 each), bringing the total memory capacity up to 16
megabytes.

The unit we received had 4 megabytes of RAM, a 33-MHz
80387 math coprocessor, a second 1.44-megabyte 5%-inch
floppy disk drive, a Compaq Advanced Graphics 1024 control-
ler, a Compaq Advanced Graphics color monitor, a Compaq
2400-bps internal modem, a 40-megabyte tape drive, MS-DOS
4.01, and OS/2 1.1. Total price for this system is $19,657.

In physical appearance, the Compaq system looks like a
standard desktop AT clone, considerably larger than the com-
pany’s other 80386 systems, such as the Deskpro 386/20e. The
standard configuration consists of a 1.2-megabyte floppy disk
drive, an 84-megabyte hard disk drive, and a VGA controller on
the motherboard. One nice touch is the inclusion of a Micro-
soft-compatible mouse connector on the back panel.

Along with the VGA controller is a VGA pass-through con-
nector. This connector appears to have the same function as the
VGA lines on IBM’s Micro Channel bus. If you purchase Com-
paq’s Advanced Graphics 1024 board (the company’s equiva-
lent to IBM’s high-resolution 8514/A controller), the VGA
pass-through connector allows the Advanced Graphics board to
display high-resolution 1024- by 768-pixel graphics as well as
standard VGA graphics.

Like many high-end systems, the Compaq has room for five
half-height storage devices. But the Compagq system has one ad-
ditional feature. On the back panel is a removable grill that
allows access to the two rear drive bays. Although Compaq
does not spell this out, this possibly could allow all five of the
drive bays to be used for removable media, such as floppy disk
drives, tape drives, optical drives, or removable magnetic
drives. This, along with the system’s password protection
scheme, indicates that the system could be used well as a file
server.

The motherboard seems clean, although I did spot two
jumpers. The two sockets that you will most probably need—
those for the 80387 and the Weitek 3167 coprocessors—are

continued



= | [0 [n

“It's a simple formula.
The more power under the
hood, the faster you go. Well,
| just found a 386 PC with a
Ferrari engine.”

Racing at 8.2 MIPS} Zenith shatters the 33MHz speed barrier with
one of the fastest Intel386™ workstations ever built.

Even after you see it, you still might not believe that any 386/33 workstation
can deliver such unprecedented speed and reliability as Zenith Data Systems’
Z-386/33. But it’s true.

Up to 30% faster than many 25MHz desktops, Zenith’s Z-386/33 even
exceeds the limits of other 33MHz systems. In fact, its super-fast processor, disk
and memory subsystems give you uncompromising performance. So you can
blaze through the most demanding scientific, engineering and manufacturing
applications at an almost unheard of 8.2 MIPS.

For those who need 25MHz power, there’s the Zenith Z-386/25. It, too, gives
you high-powered file serving, CAD/CAM/CAE, multi-tasking and multi-user
capabilities. And each lets you take advantage of thousands of industry standard
peripherals as well as such advanced operating environments as MS OS/2*
and SCO™ Xenix®

Both 32-bit powerhouse workstations also let you add hard drives and up
to 64MB of memory to keep pace with your growing needs. Plus, they come
standard with MS-DOS? And all hard
drive models even include Microsoft®

Windows/386. — J[a
So if you need a faster workstation— = . [ |

or the fastest—shift into overdrive with -yl e e A a: .

Zenith’s Z-386/25 or Z-386/33 today. at Technology Monito

For the name of your nearest Zenith Data '

Systems authorized dealer, call:
1-800-553-0350. '

- A 1 . 80 N

1;_4_!1__@! data ol

systems

THE QUALITY GOES IN BEFORE THE NAME GOES ON*

Graphics simulate Microsoft® Windows, a product and trademark of Microsoft - -
Corporation. MS-DOS, MS 0S/2, Microsoft Windows/386 and Xenix are

registered trademarks of Microsoft Corporation. SCO is a trademark of The
Santa Cruz Operation, Inc. Intel386 is a trademark of Intel Corporation.

sSource; Power Meter™ V1.5, The Database Group, Inc., Upland, CA. MIPS: Millions of Instructions Per Second. © 1989, Zenith Data Systems
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$289 SDLC/HDLC Secondary Stn. $689 Primary Link
$889 Virtual Circuit Network $889 X.25 DTE.
Management Software = ~arsexTaTwin

Why You Want It ! IBM SDLC Comm.

i adapter, PS/2 with IBM
*Save thousands on access connections, Multiprotocol adapter
traffic, superfluous development costs!
*Engineer & administer custom network architectures, PADs,
concentrators, gateways, protocol translators & analysers
*Synch-Series Il runs on IBM PC and PS/2 hardware
+*Simple applications program interface
*Synch-Series II reduces public carrier X.25 access costs
*Source code is available — call us!

What You Get!  [30-day $ back guarantee!]

*Synch-Series Il — 4 modules — separately licensed — at low cost

*SDLC/HDLC secondary/primary station API development libraries

+X.25 network interface/gateway software

*Synch-Series Il — VCNM module (X.25 DCE/DTE) allows a
backbone of LAPB stations creating a subnet interconnecting &
providing end-to-end virtual circuit services

*IBM Physical Layer — full/half duplex data rates up to 9600 bps. —
synchronous with or without modems

*Synch-Series Il provides run-time libraries, network traffic
analysis, diagnostics & administration software

*Synch-Series 11 is user friendly, providing pop-up windows for
network definitions & queries

AQUY TEK Real Time Systems Inc.

#400-1235 Bay St. Toronto. Canada. MSR 3K4 (416) 924-7699

SMARTCLOCK

Slotless Clock and Calendar
For Your Personal Computer

= Automatically updates the time

and date every time you tum on
ur computer

= Fits all IBM PS/2 computers

= Never enter the date and time
again

= Does not require a slot

. COm[%tSible with virtually all
MS-DOS computers

= Easy to install

= Fits in any 28-pin ROM socket

= Keeps track of time even when
the power is tumed off

- _ _ = Complete documentation,

SMART i . instaflation software included

A Ohvison of Wholesaie Drect i ™ 30-day money-back guarantee

------------ CUTANDMAL — — — — — — — — — — _ ]
Send check or money order to: SMARTCLOCK
V% el WHOLESALE DIRECTNC. $39 5?')0
DIRECT 152)7 A.E. 90th - Redmond, WA 98052 ]
@%$399%e.=8__
a,,a,,ﬂ"a‘b‘,,,ys D,m”-b‘w”fs Shipping & Handiing __300ea
— WA Residonts Add 8.10% Sales Tax — TOTAL ENCLOSED $
NAME PHONE ()
STREET
oy STATE »
O wisa 0O me [ PAYMENT ENCLOSED
CARD # EXP
SIGNATURE
All Orders Shipped in 24 Houwrs @
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easy to access. The design may still be in flux, however. Just
before the product was announced, the floppy disk drive con-
troller was moved from the motherboard to an expansion card.
And although Compaq says that the system’s hard disk drive
controller is on an expansion card as well, on our system it
seemed to be on the motherboard.

Compaq should be commended for a number of small de-
tails: for example, the easy way that the system cover can be
removed (via two small thumbscrews), the mouse connector on
the back panel, and a Setup program that allows you to quickly
set the system up. Some things were less than admirable, in-
cluding Compagq’s use of Torx screws inside the system.

The system comes with a one-year warranty. No on-site ser-
vice or other service contracts are available directly from
Compagq.

At a list price of $10,499 for an 84-megabyte system, the
Compagq is surely one of the more expensive systems around.
Even with a street price considerably lower, it will still be an
expensive system. But Compagq has a reputation for quality, and
this system does a lot to uphold that reputation. The high cost of
the Deskpro 386/33 should buy a substantial amount of peace of
mind. —Rich Malloy

Dyna Cache 386

Dyna Computer takes a smorgasbord approach to constructing
a 33-MHz 80386; you start with an AMI motherboard and
BIOS, and then select from a list of recommended subsystem
components. The machine I tested was a sturdy, tower-style
unit configured to provide the best performance for under
$10,000. The Dyna Cache 386 was an able performer, coming
in sixth in BYTE’s cumulative application index.

In addition to a switchable (8- or 33-MHz) 80386 and an
80387, our test machine included 4 megabytes of 70-ns DRAM
on the motherboard with room for 4 more megabytes on
SIMMs, and up to 8 additional megabytes on a 32-bit add-in

continued
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The Universal
External Network

SYSTEM TAPE BYPASS | NEW JOB COPY PAUSE
®
PLAY
RECORD 1 3
ERASE A

users can...

Share Printers ol I\WE = =

stemnizer

Share Plotters iz | S R T+ v N

via protocol

- I o — ——* converter
/

Share a Modem
Share a FAX
Exchange E-MAIL

Transfer Datafiles

Example: 17 micros (mixed brands, some on a LAN] anc a mainframe, each
equipped with a Systemizer Plus, skaring 3 printers, a plotter, and EMAIL.

Systemizing has become the connectivity standard  Corporate computing managers prefer Systemizing
at many of the world's largest corporations and over other connectivity methods because it offers:
throughout the federal government. Ten's cof thou- ® Up to 62 |0 ports, each parallel and serial capable.
sands are already in use. The new Systemizer Plus ¢ Compatibility. Mix PC's, LAN's, mainframes, laptops.
is the latest model in Applied Creative Technology's ® Easy owner installation. Low cost cabling.

line of Systemizing products, and it delivers what * 5 min. user training with no support needed after.

95% of corporate computer users want from a * Flexitility; readily accomodates growth and changes.
Local Area Network— at far less cost and com- e Powerful distributed buffering (up to 31 Megabytes)
plexity, and yet with much more versatility. * Distributed processing for high speed and reliability.

R Y e kvl CONNEXPERTS
to get a FREE demo! »_ > 8333 Douglas Ave., Suite 700

’ Dallas, Texas 75225 U.S.A.
(214) 358-4800

Copyright 1989 by apgiied Creasve Techrpogy Inc Systemaer Plus and Systemizing are trademarks of Apphed Creatve Techndlogy Inc
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For Unix Only

U nlike the other machines in this
roundup, the Altos 386 Series
1000 does not run MS-DOS except as a
guest of the Unix operating system. The
Altos does not have an AT bus, a Micro
Channel bus, or any other bus, for that
matter. It is engineered to run Unix.
The AT bus machines are not designed
to run a full 32-bit operating system; the
Altos machine is.

The 33-MHz Altos has everything
except the serial I/O on the mother-
board. The basic system comes with
eight serial ports, a tape drive, a 40-
megabyte SCSI hard disk drive, and 4
megabytes of RAM. Both the CPU data
and address buses are 32 bits wide. Per-
formance is further enhanced by a 32K-
byte memory cache. You can expand the
RAM to 24 megabytes, the hard disk
storage to 300 megabytes, and the ports
to 24, but all these upgrades require
proprietary hardware, which you must
buy from Altos.

Unlike with AT-style Unix com-
puters, the Altos’s console, as well as
any terminals, are connected to serial
ports. Typical of all the newer Altos
boxes, the machine stands on end and
slips under a desk. All ports and switch-
es are on the back. Only the floppy disk
drive and tape drive are on the front.

The Altos falls into the category of
general-purpose Unix engine. It is not
your lightweight AT-bus machine, nor
is it the heavy-duty mainframe serving

Altos 386 Series 1000:

hundreds of users. It will serve an office
or department well. When our Unix
minicomputer failed, the Altos filled in
very easily. In fact, it outperformed the
five-year-old 68020-based minicomput-
er on every function, even though you
might mistake it for a 20-inch-high dwarf
version of the 5-foot minicomputer.

The Altos ran most of the low-level
BYTE Unix benchmarks (beta version)
at 65 percent to 90 percent of the perfor-
mance of the Everex Step 386/33 run-
ning SCO 386 Xenix, but it excelled ina
few areas. It created subprocesses twice
as fast as the Everex. But the bench-
marks showed the Altos able to read,
write, and copy file segments at a phe-
nomenal 10 times the rate of the Everex.
If you plan to run database applications,
this machine is considerably better than
any other 80386 in its class.

Usually we don’t focus on operating
systems in a hardware roundup, but on
Unix machines, the quality of the oper-
ating system and compiler is as impor-
tant as the hardware. Altos Unix is a
mix of Unix System V, Berkeley Unix,
and Xenix. The entire system is de-
signed to work to the best advantage of
both the hardware and the operating sys-
tem. The disadvantage is that every-
thing is a little bit different than on any
other Unix system.

In fact, everything about the Altos is
just a little bit different. You can’t buy it
from your average computer vendor;

card. Cache memory consisted of 64K bytes of 20-ns SRAM. Everex Step 386/33

The 16-bit Quadrex VGA board with 256K bytes of shadow
RAM made the Dyna Cache one of the fastest machines in the
scientific/engineering application benchmark category. The
system came with a Mitsubishi Diamond Scan monitor.
Storage devices included a Western Digital ESDI controller
supporting 1.2- and 1.44-megabyte TEAC floppy disk drives
and a Micropolis 147-megabyte ESDI drive with an average
seek time of 18 ms. This combination proved slower than many
of the other machines in our low-level disk I/O benchmarks.
Our test system had one parallel port, one serial port, and a
game port on a Courier I/O card (which occupied two card
slots), and a second parallel port on the Quadrex card. The
backplane had eight slots; one 8-bit, six 16-bit, and one 8-/32-
bit. Four of the 16-bit slots were occupied. The system can hold
one more full-height or two half-height storage devices.
Compatibility was generally good. The machine worked
flawlessly with a variety of add-in cards and application pro-
grams. Overall, the Dyna Cache 386 is a well-designed, well-
built, and competitively priced machine. —Rob Mitchell
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you must go to an Altos value-added re-
seller or a systems house. If you need a
good Unix engine for your office and
require a generic system, the Altos
gives you a lot of performance, and you
won't have to find someone other than
your vendor to support both the hard-
ware and the operating system. But, as
with any proprietary system, you must
go totally with Altos or not at all.
—Ben Smith

For raw CPU speed, the Everex Step 386/33 is the fastest PC
we’ve ever tested. Its 6.84 CPU index narrowly beats ALR’s
33-MHz machine. On the application side, the Everex didn’t
fare quite as well; it placed tenth among the 33-MHz PCs. Add-
ing a hardware disk cache would significantly improve its
performance.

For $7599, you get an Everex-designed motherboard, 4
megabytes of 100-ns RAM (expandable to 16 megabytes), an
AT-style hard disk drive controller, a 1.2-megabyte S¥%-inch
TEAC floppy disk drive, and an adequate 200-W power supply.
Our evaluation unit came with 4 megabytes of RAM, a 160-
megabyte Control Data hard disk drive and ESDI controller, a
33-MHz 80387 math coprocessor, a Renaissance RVGA I
board, and a 14-inch multisync VGA monitor for a total price of
$10,945.

Like all Everex machines, the Step 386/33 is well engi-
neered. The motherboard is free from the wire fixes often
found on early-production PCs, and it is housed in a sturdier-
than-most stainless steel case. Everex uses a 64K-byte, 20-ns
RAM cache of its own design.

Unlike most other 33-MHz PCs, the Step 386/33 provides
only one serial and one parallel port. Its eight expansion slots
include two 8-bit and six 16-bit slots. All memory mounts on
the motherboard, eliminating the need for 32-bit memory-ex-
pansion slots. The case can accommodate up to five half-height
storage devices. A switch on the front panel allows you to set the
operating speed to 8, 16, or 33 MHz.

Though not the least expensive PC in this group, the Everex
Step 386/33 is priced reasonably, and its performance speaks
for itself. Everex is a midsize PC maker with a solid reputation;
buying its 33-MHz PC is a relatively safe choice.

—Michael E. Nadeau

FiveStar 386

FiveStar Electronics’ 386 machine comes in two main configu-
rations. The base Model 333 has 1 megabyte of RAM, an
Award BIOS, a 1.2-megabyte 5%-inch (or 1.44-megabyte 3 %-
inch) floppy disk drive, and an I/O card with serial, parallel,
and game ports. The cost is $3395.

The Model 33/D, which we tested, is built around the same
Micronics 09-00021 motherboard but comes with 4 megabytes
of RAM, a 90-megabyte Control Data ESDI hard disk drive and
controller, DOS 4.0, and an extra serial port and a clock/calen-
dar on the I/O card. The unit also has an 80387 math copro-
cessor, a FastWrite VGA card driving an NEC MultiSync
monitor, and a year’s worth of on-site service through General
Electric for a total cost of $8179.

The FiveStar’s 33-MHz chip operates at 6, 8, or 33 MHz,
selectable by software, or you can select 33- or 8-MHz speeds
using a push button/digital readout on the front panel. The 32K-
byte, zero-wait-state hardware cache uses the Intel 82385 cache
controller. As you can see from the benchmark results, the
FiveStar Model 33/D falls about in the middle of the pack on
the CPU benchmarks. It led the pack in the FPU tests, but here
the differences between systems were minor.

The Micronics motherboard provides five 16-bit AT slots
(two of which, in our system, were taken up by the disk and
video controllers), two 8-bit slots (one of ours contained the
serial/parallel/clock/calendar half-card), and a proprietary 32-
bit slot for system memory.

The hard disk is driven by the Distributed Processing Tech-
nology (DPT) SmartCache controller for ESDI drives, which

continued
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MATHPAK 87,30 Now avaitable for Turbo C & Ms €

Over 180 assembler coded
routines which are designed
to take full advantage of ..
80x87 math coprocessors. *f 2 — N
Designed for Speed oY

Up to 20 X faster than high level 7 \
tanguage! e

1 K complex FFT on a 38620
takes 0.25s; real 0.12s (2.0s &

Timings (COMPAQ 286, 12MHz)
Esscution Thoe fae 100,000 Operations

Turbo Pascal 5.6 —

1.1s on an IBM XT); dot
product (length 10,000) in 1
0.08s (0.49s on XT). 2{}
MATHPAK 87 providesyou 1l
with the fastest, most con- A
and comprehensi CopyV  ABSY NV  ZecoV  Dotbrod

set of tools available.

MATHPAK 87 v3.0 includes: 67 vector/scalar routines; 27 complex vec-
tor/scalar routines; 11 matrix utility rountines; 22 complex number
routines; LU decomposition/backsolving routines for real & complex sys-
tems; gaussian climination; matrix inversion, tridiagonal equation solver
routines; EISPACK type cigenvaluefvector routines; statistical routines;
FFTs (1-D, 2-D, complex, real, convolution,...); spectral anglysis routines
(windows: Parzen, Hamming, ..); routines for non-inear equations,
numerical integration & solution of differential equations; missing func-
tions for Modula-2 & Pascal (tan, log10, alog10, power, sinh, ...); & more.

Widely used in signal & image processing, simulation, spectral analysis, etc.

Order Today ! Users like MATHPAK 87 & take the
30-day money back guarantee time to tell us!
Precision Plus Software $129us  Available for Turbo Pascal,
1239 Sir David Drive Fortran (MS, IBM Professional or F77L),
Oakville, Ontario C (MS, Turbo or Lattice), and Modula-2

Canada L6] 6Y9
Tel: 416-829-1511
Fax: 416-829-1742

(Logitech or ITC).
Add $69us for complete source code.
Add $5 for shipping. Specify compiler.

International Dealer: SOS Software Service, GmbH, Alter Postweg 101, 8900 Augsburg,
West Germany, Tel: 0821/57 1081, Fax: 0821/57 7659.

Place while you use your computer.
stly 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 available 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.

SafeSkin|

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
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comes with 512K bytes of RAM on-board. The SmartCache’s
usefulness is attested to by the Model 33/D’s excellent perfor-
mance in the disk I/0 benchmarks.

The video card in the Model 33/D is a FastWrite VGA card
from Video Seven. This too has 512K bytes of on-board RAM.
The memory card in our unit contained 4 megabytes of system
RAM in 80-ns DRAMSs. The system can hold up to 8 megabytes
on the memory board, or up to 16 megabytes with an optional 8-
megabyte daughtercard.

Opening up the case, we found the FiveStar to be a nice,
cleanly designed machine, with room for four more mass stor-
age devices. According to its manual, the FiveStar comes with a
one-year warranty on materials and workmanship. The com-
pany maintains a toll-free number for service.

The cost of the FiveStar is about what you’d pay for a simi-
larly equipped system from many of the other vendors. If your
applications tend to be disk-intensive, the ESDI drive and
SmartCache combination might make this the system for you.

—Ken Sheldon

Matrix MDP 386-33

The MDP 386-33 features a Micronics motherboard in a tower
enclosure. It is an AT compatible with five 16-bit, two 8-bit,
and one dedicated memory slot. The speed of the I/O bus is
hardware-switch-selectable between 8.1 and 11 MHz. In its
basic configuration, the MDP 386-33 has two serial ports, a
parallel port, a game port, and a DTC 7280 hard/floppy disk
drive controller with a 1.2-megabyte floppy disk drive. It also
has 4 megabytes of DRAM and 32K bytes of static RAM
(SRAM) for the memory cache.

The interior layout makes it easy to configure and upgrade
the machine. The I/O slots, configuration DIP switches and
jumpers, 80387 socket, and sockets for added cache memory
are easily accessible. The motherboard is free of visible
jumpers. The machine I tested came with a Phoenix BIOS
ROM; an Award BIOS ROM is also available. I encountered no
hardware or software compatibility problems.

continued



“Your closet may not be this cluttered.
But how about your PC hard disk?”

Only PC LIBRARIAN creates room for new files and archives
1d ones for instant retrieval. Searching through inactive files
n your hard disk costs you time. Buying a larger disk costs
ou money. Let PC LIBRARIAN save you both.

[hree Functions In One
The new PC LIBRARIAN is the only utility combining three time-saving

NOW ONLY $69

That's $30 off the regular price. Try PC LIBRARIAN for 30 days at this
unbelievahly low introductory price. If you're not delighted with all that new
haed disk space suddenly at your disposal, simply request a full product

refund. Mail the attached coupon or call today:

inctions in one. It clears inactive files from your
ard disk. It transfers them to an altenative
rchiving medium. It creates a file catalog that

2mains on your hard drive.
the same file.

Reclaim Hard Disk Space

Why invest in a larger hard disk when PC date, extension, etc.

[BRARIAN can instantly houseclean your old v zchmwﬂfjc;g available to describre
ne? Imagine — all your outdated files suddenly ! : ‘

one. But not forgotten, because PC LIBRARIAN o O“'hﬁe %m-ﬁgifleigdﬁﬁ?;
as moved them onto floppies, cartridges, LAN ‘,fzr_&e;t rem; avail:rble on each‘
-whatever medium you prefer. 5rchiving ser:s‘ijxl))n.

At the same time, it's created an on-line catalog. | / Security available via o and
{ow you can instantly locate and retrieve any password protection. "

nactive file.

PC Librarian Features:
v/ Simple 2 minute installation procedure.
v/ Archive and catalog several versions of

v/ Sont files within directory by name,

800-892-0007

(In VA or Canada call: 703-556-0007, FAX: 703-734-3308)

DFALER & DISTRIBUTOR INQUIRIES WELCOME

Svstem Requirements: 1BM PC/XT/AT/PS2 or 100% compaltible computer;
DOS rversions 2.1 or later. and a minimum of 512 KB of internal memory.

he Essential PC Utility

No other utility on the market can match PC LIBRARIAN for archiving
rersatility. Not “backing up” which merely duplicates old files. Not
‘navigation” utilities which simply guide you through the clutter instead of
Jearing it away. Not DOS which removes files but gives you no way to
onveniently locate and retrieve them.

And not “compression” wtilities which only “squish” the files without
chiving them (of course, PC LIBRARIAN also provides you the convenience
»f compression and encryption.)

PC Librarian — the essential new archiving product that saves you hassle,
aves you time, saves you money.
\nd speaking of saving you money...

O Yes! 1 want 1 save time and money with PC Librarian! If I am not completely
satisfied 1 may tetum it within 30 days for a full refund.

Send me copies at $69.00 each, plus $5.00 postage & handling
(Va. residents add 4.5% sales tax)
PAYMENT:
O CHECK C VIsA
OMC O AMEX CARD #
EXP. SIGNATURE
Ineeda: N
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United Sokware Security
Depl ABOON, Suite 30 Address —
8133 Leeshurg Pike, City/State/Zip
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C language support
Preemptive scheduler
Time slicing available
Configuration Builder
List Manager

20 us task switch

at 16 MH:z (ro waits)

Manual only $75 US
AMX 386 $3995 US

{shipping/handling extra)

Also available for 8086, 80286
8080, Z80, 68000

MULTI-TASKING

for protected mode 80386

B [ntertask messages
B Message exchanges
B Dynamic operations

B Event Manager
8 Semaphore Manager

Source Code Included

KADAK Products Ltd.

REAL-TIME

KERNEL

— task create/delete
— task priorities
— memory allocation

206 - 1847 W. Broadway
Vancouver, B.C., Canada
V6J 1Y5

‘k Telephone: (604) 734-2796

Fax: (604) 734-8114

LIFETIME WARRANTY!

ISOBAR® FEATURES
OUR GOLD SEAL
INSURANCE POLICY...
NOT ONLY WILL WE
REPLACE AN ISOBAR
SHOULDIT FAIL, BUT IF
A SURGE DAMAGES YOUR
C.P.U., WE PAY FOR THE
REPAIRS...FOR THEIR
LIFETIME!

UL 1449 PASS
THROUGH: 330V

(3 Check here if you would like
to see a sample!

We've Got Guts!!

Compare

Open up any competitor’s model;
compare it to the ISOBAR®
photo...You can really see the
difference!

If you are using any other brand.
you're not getting full protection.
ISOBAR’: The Most Advanced Power
Line Filter to Protect Your Sensitive
Electronic Equipment...And the
ONLY surge suppressor to protect
your system from itself!

ONLY ISOBAR" GIVES YOU:

1. Unique isolated filter banks with
multiple filtering components to
safeguard against any interaction
between their C.P.U. and printer.

2. Superior RFI/EMI noise suppres-
sion and rejection.

3. Our "CASCADE DESIGN" filter
network to allow users to choose
the level of protection they need

4. Up to 21 filtering components.

500 North Orleans St.

A
o e )
[ LITE 1922

.V’ !
“THE POWER PEOPLE"

Chicago, IL 60610
312-329-1777
Fax 312-644-6505
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The one problem I found with the design of the machine in-
volves the memory slot. Either the alignment of the slot with the
mounting bracket is off or the slot is too close to the bracket,
because the memory card is bent slightly. This didn’t affect the
operation of the machine for the three weeks I used it, but the
stress that the bend creates could cause long-term problems
with the sockets for the memory chips.

To keep the bottleneck between the processor and memory as
free as possible, the system uses a 32K-byte direct map or two-
way set-associative memory cache (hardware-selectable). The
cache consists of 25-ns SRAM chips that provide zero-wait-
state performance. The cache hit rate is about 96 percent. On a
cache miss, the system accesses the 80-ns DRAMs that form
the main memory. This memory access entails two wait states.
Both the SRAM on the motherboard and the DRAM in the
memory slot run at 33 MHz.

The SRAM cache is upgradable to 64K bytes; the added 32K
bytes brings the hit rate up another percentage point. Main
memory is expandable to 8 megabytes on the memory board,
and to 16 megabytes using a daughterboard.

With a CPU index of 5.75, the Matrix MDP 386-33 finished
(albeit barely) in the top half of its class—an excellent showing
considering its price. The problem with the Matrix machine,
and the reason it brought up the rear in the application bench-
marks, is its disk subsystem. The controller uses an ST-506 in-
terface—a good ST-506, to be sure, but an ST-506 nonetheless.
Using this interface in a 33-MHz machine is nearly criminal,
as the disk and application benchmarks show. A high-powered
machine needs a fast disk interface. Matrix supplies optional
ESDI interfaces; it should make them standard.

One application area where the Matrix machine excelled is
the scientific/engineering benchmarks. The review unit came
with a high-resolution, 16-bit, PaeLIT VGA board which, in
conjunction with the machine’s very good CPU and FPU per-
formance, made the MDP 386-33 a tempting choice ($7190
with the VGA board and 72-megabyte hard disk drive) as a
CAD workstation.

Buying a Matrix MDP 386-33 won’t give you that warm,
fuzzy feeling you might get with a Compagq, but it can save you
money—even after you shell out the extra $1425 for the 145-
megabyte ESDI disk upgrade option. Don’t use it as a file server
on large networks, but do consider it for less-disk-intensive ap-
plications. —Bob Ryan

Micro Express ME 386-33

Distinguishing itself from some of the 33-MHz pack, Micro
Express provides a caching disk drive controller in the ME 386-
33 to help it avoid I/O bottlenecks. The controller, which is
included in the base system price, helped place the ME 386-33
among the top I/O performers. Depending on the hard disk
drive used, you can choose either an ESDI or an ST-506 DPT
controller, each providing 1-to-1 interleaving and 512K bytes
of on-board memory.

The BYTE benchmark tests ranked the Micro Express third
fastest in disk speed, while its CPU speed placed a modest elev-
enth. But the controller helped the ME 386-33 to perform re-
spectably in the database, scientific/engineering, and compiler
application tests. Notably, the system scored second overall in
cumulative application performance.

However, even though our evaluation unit used a 150-mega-
byte ESDI hard disk drive, the controller recognized only 133
megabytes of formatted space. The company says the controller

continued

Circle 83 on Reader Service Card —



Building quality into our computers
is not the solution to a problem,
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100,000 Rule Expert System

Create Your Own

» Powerful multi-path decision trees
« Flexible development options

» No programming needed

» Customized reports
e PC based
o $495.%

Logiclree.

CAM Software, Inc. « 750 North 200 West + Provo, Utah 84601 « (801) 373-4080

The Expert System Development Tool

A\~ ~—

ATTENTION
CAD/CAM USERS

If you're involved in Printed Circuit Board
design using a CAD system...you now have
areliable source for accurate PHOIOPLOTTING.

Printed Circuit Photoplotting

within 24 hours!

Send us your MS DOS floppy disk or @ track
Mag tape with Gerber formatted files, and
we can produce an accurate 1:1 positive
or negative using our state-of-the-art Raster
photoplotter.

FOR MORE INFORMATION...
CALL: 1-800-325-3878  We'llbe glad
1-314-343-1630 (MO) 10 guote on your

next project.

Kepro Circult Systems, Inc.
630 Axminister Drive
Fenton, Missouri 63026
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doesn’t acknowledge disk space above 1024 cylinders in DOS,
idling the remaining 17 megabytes. But Micro Express claims
that DPT has developed an extended BIOS that will plug into an
existing controller socket and allow use of the full disk space.
Micro Express plans to offer the extended BIOS as a standard
component with future ME 386-33 systems.

In other respects, the ME 386-33 sports a clean and typical
design. Its American Megatrends, Inc. (AMI) motherboard is
uncluttered and allows for eight expansion boards to be in-
stalled in one 8-bit, one 32-bit, and six 16-bit compartments.

A standard 4 megabytes of RAM comes with the machine.
Eight logic chips provide a 64K-byte 20-ns static cache. Mem-
ory can be expanded to 8 megabytes on the main board or to 16
megabytes with an expansion board. The motherboard also in-
cludes four SIMM sockets. The system accepts either an Intel
80387 or a Weitek math coprocessor chip.

A 15-month repair warranty covers parts and labor. The
company also provides a telephone service that allows custom-
ers to call technicians about machine problems. In some cases,
you can arrange to have replacement boards sent or, if neces-
sary, ship the entire computer back to the company for service.

The base ME 386-33 sells for $5995 and includes either a
1.2-megabyte 5%-inch or a 1.44-megabyte 3'%-inch floppy
disk drive, one parallel and two serial ports, and a 101-key key-
board. Our evaluation system had a 150-megabyte ESDI hard
disk drive ($1500), a VGA Plus card and an NEC MultiSync 2A
monitor ($750), an 80387 math coprocessor ($750), and two
floppy disk drives. At $9125, this system demands less than top
dollar for near-high-end performance. —Alan Joch

National MicroSystems Flash 386-33

The Flash 386-33 would make its comic-book namesake proud.
Built around a 33-MHz Micronics motherboard and a DPT
high-speed caching disk controller, the unit turned in excep-
tional benchmark times—often outrunning the bigger-name
systems. The base price for the Flash 386-33, which includes 4
megabytes of memory, a disk drive controller, a floppy disk

continued



INTRODUCING HAUPPAUGE'S 33MHz SYSTEM BOARDS.

If your computer feels slow, we know where it hertz. For a fast cure, get our
new 386 MotherBoard/33MHz We ve built in 4 Megabytes of high speed
RAM, 64K of RAM cache, and both 387 Weitek math coprocessar sockets. This
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386/ix and AT&T's UNIX System V. With its PC,AT compatible 1/0 system,
our 33MHz board accommodates the latest in disk control, graphics, and
network /0 cards.

CAD Capability. Do your AutoCAD and other CAD programs seem slow?
The 386 MotherBoard/33MHz boosts vour math and graphics applications,
and supports the high speed 387-33 and 33MHz Weitek math coprocessors.

Technical Features. The 386 MotherBoard/33MHz includes:
= 4 Megabytes of high speed 32-bit memory, expandable to &t Megabrytes
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and UNIX.
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DATA RECOVERY

Successful Dats Recovery:
October, 1987

i o‘mef
A SUCCESS!

* Emergency data recovery

* Quality disk drive repair, sales & service
* Removable hard disk drives

* Rapid turn around time

see us at COMDEX

Rotating Memory Services

1506 Dell Avenue
Campbell, CA 95008
TEL: (408) 370-3113
FAX: (408) 370-7233

10-Key & 12-Key Templates
for 50 popular PC Programs

Dac-Easy Accounting 4.0, Dac-Easy Accounting 3.0, Dac-
Easy Payroll 4.0, Dac-Easy Payroll 3.0, AutoDesk AutoCAD
Release 10, AutoDesk AutoCAD 2.0 - 9, AutoDesk
AutoSHADE, Ashton-Tate dBase [V, Ashton-Tate dBase il
Plus, /BM Display Write 4/2, Electronic Arts Advanced Fll?ht
Trainer, Electronic Arts 688, Microsoft Excel, PFS:First Cholce
3.0, PFS:First Choice 2.0, PFS:First Publisher 2.1, PFS:First
Publisher 1.0, Ashton-Tate Framework lll, Ashton-Tate
Framework ll, Digital Research GEM 1st Word Plus, Digital
ResearchGEM Write, Lotus 1-2-3 Release 3, Lotus 1-2-3 2.2,
Dac-Easy Lucid 3-D 2.0, Dac-Easy Lucid 3-D, Microsoft
Multiplan 3.0, Ashton-Tate MultiMate Advantage Il, Ashton-
Tate MultiMate Word Processor, SPC OfficeWriter 6.1, Aldus
PageMaker 3.0, BorlandParadox, SPC Professional File 2.0,
PFS Professional File 1.0, PFS:File, SPC Professional Plan
1.0, PFS:Plan, SPC Professional Write 2.1, PFS Professional
Write 2.0, PFS Professional Write 1.0, Boriand Quattro,
Borland Sprint, Lotus Symphony, Dac-Easy Word 3.0, Dac-
Easy Light 1.0, MicroSoft Word 5.0, MicroSoft Word 4.0,
MicroSoft Word 3.0, WordPerfect WordPerfect 5.1,
WordPerfectWordPerfect 5.0, WordPerfectWordPerfect 4.2,
MicroPro WordStar 5.5, MicroPro WordStar 5.0 MicroPro
WordStar 4.0, MicroPro WordStar 3.3

10-Key, 5-Color Templates - Only $2.98
12-Key, 5-Color Templates - Only $3.98

Add $1.00 Shipping & Handling per total order.
(Texas Residents, add 6% sales tax)

FuncKey Enterprises
(817) 482-6613
Route 1, Box 639G, Sanger, TX 76266
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drive, a 200-W power supply, and a keyboard, is $4999. With
the hard disk drive, VGA video system, and math coprocessor
that our review unit had, the complete system rings up at $7995.

The Micronics design puts all system memory on a daughter-
card that fits in a proprietary 32-bit slot. Total 32-bit memory
capacity, which will require a piggyback unit in addition to the
daughterboard, runs up to 16 megabytes. The unit we tested
had a daughterboard half-filled with 80-ns, 1-megabit DRAM,
bringing the system RAM to 4 megabytes. A 33-MHz Intel
82385 manages the 25-ns, 64K-byte static cache.

The CPU memory subsystem performed admirably on our
low-level benchmarks, placing the Flash 386-33 solidly along-
side Compag’s entry. CPU performance also contributed to the
Flash 386-33’s strong showing on our application tests.

Other system board features include a DIP switch-selectable
bus speed of 8.25 or 11 MHz, five 16-bit and two 8-bit slots, a
Phoenix ROM BIOS, and 80387 support. The unit can also run
a Weitek 3167 with an adapter card. Since high bus speeds
often mean compatibility problems, we ran all our benchmarks
at the default 8.25-MHz bus speed.

Disk I/0 performance was another key in the Flash 386-33s
outstanding application index. The hard disk drive unit is a 150-
megabyte Control Data ESDI drive (standard type formatting
under DOS will leave you with 127 megabytes) with a respect-
able 18-ms average access time. National MicroSystems’ stan-
dard 33-MHz configuration also includes DPT’s SmartCache
disk controller, outfitted with 512K bytes of RAM. Low-level
disk benchmarks best illustrate the dramatic effect of the
SmartCache—systems with the controller (the SIA 386/33, the
Micro Express ME 386-33, and the Flash 386-33) all had disk
/O indexes higher than 6, while noncached units typically
scored in the mid-2’s. If you plan to use the Flash 386-33 as a
file server and need really screaming disk performance, you
can add cache memory to the controller up to a ceiling of 16
megabytes.

Peripherals such as a reasonably comfortable Chicony key-
board and a Sony VGA monitor round out the Flash 386-33.
Video speed was disappointing, but the Sony monitor is easy on
the eyes and provides good contrast. —Steve Apiki

continued



SOLUTIONS

High capacity and networking solutions from 90 MB to 4 gigabytes for Compaq’,

ith CMS Enhancements, you can
put an end to costly mistakes and
corrections in meeting your computer

mass storage needs. That's because CMS
Enhancements provides the total solutions to
today's most challenging hard disk storage
problems.

Sacross

SCSI technology that can be daisy-chained for up to 4 gigabytes of
storage. 90, 180, 300, 600 MB capacities; 16-18 ms.*
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2 across

Highest speed ESDI drives for IBM PS/2 models 60 and 80. 150
and 320 MB, 14.5-16.5 ms. **

CMS' complete line of high-speed, high-
capacity disk drives are designed and manufac-
tured with the finest components and
craftsmanship- for reliable performance, time
after time. No wonder CMS Enhancements is
the leading producer of mass storage subsys-
tems in the world.

* Also compatible with Hyundai® (16 BIT), NEC® Powermate Series, Epson® Equity Series and Hewlett Packard® Vectra Series.
** Also compatible with IBM® P$/2 Model 60, AST® Premium Series. Compaq® Deskpro Series, Epson Equity Series, Hyundai and Hewlett Packard Vectra Series.

@ CMS logo is a registered trademark of CMS Enhancements, inc. All other products and brand names are registered trademarks of their respective companies.
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IBM®, AST®, Epson°®, Hyundai’, NEC® and leading compatibles.

So contact your nearest CMS
Enhancements dealer today. And let CMS
Enhancements fill in the blanks of your com-
puter system- with storage solutions you won't
need to pencil in.

For the name and telephone number of
your local CMS Enhancements dealer, call us at
714-259-9555.

Tacross

Highest quality internal SCSI drive series available. 90, 180, 300,
and 600 MB capacities; 16-18 ms.*
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Getting a network off the ground is easy
with AIX” Because AIX, IBM’ enriched version
of the UNIX® operating system, brings a whole
new standard of performance, documentation
and security to the open systems environment.
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our plans t0 conNNECt upon other UNIX systems

in so many ways, the Open
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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&T® and HP?
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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
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and devices. And to optimize your PS/2 and

System/370 investment, AIX’s Transparent
Computing Facility lets you shift power from
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And since AIX allows you to merge DOS

and UNIX functions, you protect your soft-
ware Investment, too.
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about AIX. The one system that connects the
flexibility of open standards with all the classic
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Advanced Logic Compaq Computer Corp. Matrix Digital Products, Inc.  Systems Integration
Research, Inc. P.O. Box 692000 1811 North Keystone St. Associates
9401 Jeronimo Houston, TX 77269 Burbank, CA 91504 222 East Pearson, Suite 502
Irvine, CA 92718 (713) 370-0670 (800) 227-5723 Chicago, IL 60611
(714) 581-6770 Inquiry 1164. (818) 566-8567 (312) 440-1275.
Inquiry 1160. Inquiry 1168. Inquiry 1172.

Dyna Computer, Inc.
Altos Computer Systems 3081 North First St. Micro Express Tangent Computer, Inc.
2641 Orchard Pkwy. San Jose, CA 95134 2114 South Grand Ave. 303 Beach Rd.
San Jose, CA 95134 (408) 943-0100 Santa Ana, CA 92705 Burlingame, CA 94010
(408) 432-6200 Inquiry 1165. (800) 642-7621 (415) 342-9388
Inquiry 1161. Inquiry 1169. Inquiry 1173.

Everex Systems, Inc.
AST Research, Inc. 48431 Milmont Dr. National MicroSystems Zenith Data Systems
2121 Alton Ave. Fremont, CA 94538 2833 Peterson Place 1000 Milwaukee Ave.
Irvine, CA 92714 (415) 498-1111 Norcross, GA 30071 Glenview, IL 60025
(714) 863-1333 Inquiry 1166. (404) 446-0520 (800) 553-0331
Inquiry 1162. Inquiry 1170. Inquiry 1174.

FiveStar Electronics, Inc.
Blackship Computer 2100 North Greenville Ave. PC Link Corp.
Systems, Inc. Richardson, TX 75081 29 West 38th St.
4031 Clipper Court (800) 752-5555 New York, NY 10018
Fremont, CA 94538 Inquiry 1167. (800) 221-0343
(415) 770-9300 (212) 730-8036
Inquiry 1163. Inquiry 1171.

i
PC Link 386/33 laser printer using Micrografx Designer 2.0; accessed BIX,

I doubt that any of the other 33-MHz machines got the same
strenuous workout as the PC Link 386/33. As soon as it arrived,
I set it up in the BYTE Lab. Immediately, the hard disk drive
and the open card slots began to fill up. In addition to the stan-
dard BYTE application benchmarks, the PC Link transferred
megabytes of data using Lap-Link and a Bernoulli Box; ran at
least three versions of Windows; tested a new 400-dot-per-inch
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Prodigy, and BYTE’s editorial LAN; ran DESQview 386, Nor-
ton Utilities 4.05, and Scanning Gallery with an HP ScanJet;
and negotiated the numerous small chores expected of all our
lab computers. The PC Link was up to the task. It ran every-
thing from PageMaker 3.0 to a new desktop publishing soft-
ware package currently in beta testing. The only hitch was an
annoying mechanical problem with the 3%-inch floppy disk
drive.

PC Link Corp. sells the 33-MHz system in two basic flavors.
Both models are based on the Hauppauge 386 Motherboard/33
and come with 4 megabytes of RAM, a 101-key Enhanced key-
board, a 220-W power supply, one parallel and one serial port,
a 1.2-megabyte floppy disk drive, and a 16-bit Trident VGA
board. Only the disk drive type distinguishes the configura-
tions: The Model 160 ($5995) supports a 159-megabyte, 17-ms
ESDI Micropolis hard disk drive, and the Model 330 ($6995)
packs a 330-megabyte, 18-ms ESDI Micropolis drive.

Our evaluation unit was the Model 160 with the following
options: a 1.44-megabyte 3 %-inch floppy disk drive, a 33-MHz
80387 math coprocessor, a Video Seven 16-bit VGA adapter,
and an NEC MultiSync 3D monitor, for a total of $7818.

Three of the system’s expansion slots are occupied, leaving
four 16-bit slots free. An eighth expansion slot supports a dedi-
cated 32-bit memory bus. A monitor is not included with any
model.

The Intel CPU can access up to 64 megabytes of 32-bit mem-
ory. The motherboard comes stuffed with 4 megabytes of 80-ns
RAM; further memory upgrades require a card for the dedi-
cated 32-bit memory slot. The PC Link optimizes memory ac-
cess with a 64K-byte 20-ns cache and four banks of interleaved
DRAM. Extended memory conforms to EMS 4.0 specifica-
tions. The motherboard also supports either an 80387-33 or a
Weitek 3167-33 math coprocessor.

continued



Most good work has an edge to it.

And good work turns into a
sharp, 300-dpi, colorful, awe-
inspiring PostScript-compatible
business weapon on the Tektronix
Phaser CP Color Printer.

The Phaser CP works with a
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MEGAHERTZ MADNESS

The PC Link did not excel on the BYTE benchmarks, but it
performed credibly for an inexpensive, no-frills system. Many
of the systems reviewed here boost their performance with ex-
pensive disk controllers and on-board caches. The PC Link, on
the other hand, offers only a disk-cache utility on the bundled
disk. A software cache is not as efficient as a hardware one, and
it also consumes valuable RAM. The decision to forego an on-
board cache may stunt the benchmark results, but such choices
also keep a rein on the system’s price. PC Link has done a good
Job balancing the price/performance equation. Nothing spec-
tacular, perhaps, but a solid machine at a reasonable price.

—Stanford Diehl

SIA 386/33

After the BYTE Lab tested Systems Integration Associates’
386/33, we realized how hard-disk caching can influence sys-
tem performance. With an optional 4.5 megabytes of disk-
cache memory, the SIA 386/33 achieved the BYTE Lab’s rat-
ing as one of the fastest PCs on the market.

A caching controller from DPT is one key; it allows the SIA
386/33 to read and write to the controller cache while the con-
troller card simultaneously accesses the disk. Because of the
DPT controller, the SIA 386/33 blasted its nearest 33-MHz
competitor by 18 percent on the cumulative application index.
And the disk caching can be expanded to 12 megabytes.

CAD redraws were, at most, a nuisance for this machine.
Word processing disk-access applications were even less taxing.

To keep main (motherboard) memory from slowing down
the processor, all SIA 33-MHz systems include a 64K-byte, di-
rect-mapped, 20-ns SRAM cache. SIA claims zero-wait-state
operation and an 81 percent hit rate for the write-through
cache, operated by a discrete logic controller. In a direct-
mapped design, each memory access involves comparing a tag
(which specifies blocks within the cache) with part of the re-
quested address. The system uses faster 15-ns SRAM to store
the frequently used cache tag. Up to 16 megabytes of main
memory can be cached; accessing any memory installed be-
yond this limit will slow the system considerably.

The SIA 386/33 ships with 4 megabytes of 70-ns DRAM.
Four bands for DIP memory are available on the motherboard,
along with four SIMM slots. DIP sockets are compatible with
both 256K-byte and 1-megabyte DRAM chips. SIA says that
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both SIMM and DIP sockets are compatible with the 4-mega-
byte versions of each package.

With 1-megabyte parts, you can get up to 8 megabytes on the
motherboard; when 4-megabyte components are released, the
board will take not 32, but 16 megabytes—a system board limit
imposed by the AMI BIOS.

The 10-bay tower is well designed, with cabling connections
up top where they’re protected by a slide-off cover. The cover
has handholds for moving the 75-pound behemoth. Loosen two
screws, slide the cover off, and you have easy access to install
drives and cards in the swing-mounted side cover.

You can easily distinguish the 10-bay system from the others
from the loud roar of the two thermostatically controlled cool-
ing fans that drag filtered air past the 350-W power supply. The
standard configuration ($6490) has a PS/2-style keyboard, 4
megabytes of RAM, one serial port, and one parallel port. It
does not have any hard disk drives or a caching controller.

The machine I reviewed had a second 1.2-megabyte floppy
disk drive, an 80387 math coprocessor, an extra serial port, a
16-bit VGA card and VGA color monitor, two 16.5-ms, 680-
megabyte hard disk drives with an accompanying DPT caching
controller, a 125-megabyte tape drive, and a DPT mirroring
kit. The total cost for this system is a whopping $26,365.

As configured, this machine is designed for heavy-duty file
server applications for large LANs. The mirroring kit works
with the two hard disk drives, mirroring the information from
one onto another for backup. Besides transparently writing on a
second hard disk drive, the SmartCache mirroring kit automat-
ically patches bad sectors with good data from the mirrored
drive. Like the mirroring, which is handled transparently by
the controller, patching sectors is transparent. —Roger Adams

Tangent 333

My first impression of the Tangent 333 was that you could live
in this box. The huge tower measures almost 2 feet deep, just as
high, and 9 inches wide; there’s enough space inside for 10
half-height mass storage devices.

Even though the unit I tested had two floppy disk drives and a
100-megabyte hard disk drive (all ESDI), and I/O boards that
included a Video Seven FastWrite VGA card, a multiport 1/0
card (with two serial, one parallel, and one game port), plus the
controller board for the disk drives, the insides looked empty
and lonely. Like Dyna, Tangent builds its systems to each cus-
tomer’s specifications; it offers no standard models. The price
of the system I used was $6995.

This is a system you won’t easily outgrow. The power supply
is a large two-fan cube mounted in the bottom of the case. Regu-
lated by a temperature sensing circuit, both fans blow air up
and across a Mylex motherboard mounted so that the I/O
boards are installed with their backsides pointing up.

This means that you attach monitor cables, keyboard cables,
and whatnot across the top. But don’t worry about spilling cof-
fee into your RS-232C connector—a special cowling covers the
top of the machine, protecting its insides like a chimney hat.

The power supply in the model I tested was rated at 250 W
continuous, but if you’re certain to be loading your machine
up, Tangent sells models with supplies rated at 360 W.

The motherboard appears to be capable of handling anything
you can throw at it. It accepts either a 33-MHz 80387—which
was in the system I tested—or a Weitek 3167 coprocessor. The
peripheral board slot arrangement is geared to versatility: four
16-bit slots, an 8-bit slot, and two Intel AT/32-bit slots. If your
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Why is the world's smartest mouse under $100?
NC e

You're looking at the only mouse in
the world with on-the-fly ballistic
drivers, adjustable resolution (50 to
over 15,000d.p.i.), 35 free mouse
menus, a super-lightweight self-
cleaning ball, and a 1,000 mile road
test (really).

It’s also the world’s most comfortable
mouse, according to PC Magazine.

And it’s yours for $99.

How do we do it, and pro