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s per minute: $5,995
per mintte: $3,295
ber minute: $2,195

}*ell laser printers come with

15 MBRAM, tull-page 300

[)PI graphics, and have 31
jard fonts (7 resident and

I-loadable from disketre).

iser printers also provide

rlett-Packard Laserfet Plus;
FX, IBM Proprinter” and

{0 630" emulatioris.
[

THEDELL SYSTEM 325
25 M1z 386.
Whea vou need the highest-
pertomuance 386 computer, thisiir.

STANDARD FEATURES:

+ Intel 80386 nucroprocessor
runming ac 25 Mz,

+ Chowe ot INMB. 2MBor 4 MBof
RAM*expandable 1o 16 MBusing
adedicared hagh speed 324
memon slot.

+ Advaneed Intel 82385 Cache
Memory Controller with 32 KB
ot high spead static RAM cache.

 Nige mode mterleaved memon
architecture.

« VOA sistets include a high
pertemmance 16-bicvidecadapter.

* Socket for 25 MH: [ntel S0387
or 28 MH: WEITEK 3167 murh
CUpRCessot.

=5.25" 1.2 MBor 3.57 L44 MB
diskette drive.

* Duai disketre and hard Jisk dnive
contmller.

» Enh.nced 101-kev hevboard

* | paralleland 2 seral ports.

* 200w att power supplh.

= 8 indseny standard expansion sors.

OPTIONS:
+ 40 MB or 150 MB tape backup.
* 25 MH: Intel 80357 math
COpracessor.
+ 25 MH: WEITEK 3167 math
Coprcessor.
* 1 MPor4 MBRAM upgrade kit
+ 2MBor8 MR memorv expansion
buoard kit
+ Graphies ertormance Aceeleraror
GIX 1024,
* Graphics Pertormance Display
GPD-16C, GPD-19%¢
e for s bavas $199 Manth,
Extenided Servu e 'lon prid g starts at § 370.
Svatere
325 Wirh Montor SCAdapter

T
e VGA VGA
n"‘;_ Man (&} s

IMB 4MB | IMB 4MB
WOMB RAM  RAM [RAM RAM

29 L [$5,909 $5,698 (95,799 $5, 99

10OMR
25ma 399096, 195 136,299 36,498

18 ms 36,499 56,698 146,799 $6.98

18ms  [$7,299 $7.4981$7,599 $7.798

THE DELL SYSTEM 310
20 MH: 386.
The best combinanon of pertonu-
anceand value avanlable i s cliss.

STANDARD FEATURES:

+ Intel 83356 microprocesor
g ae 20 MH:.

+ Choice ot | MB, 2 MBor+ MBot
RAM? expandable to 16 MB
using a dedicated high speed

32-bue memary slo

* Advanced [ntel 82385 Cache
Memor Controller with 32 KB
of high speed static RAM cache.

» Pagze mande interleaved memory
architectue

» VOA swsrems include a lugh per-
tormance 16-bit video adaprer,

» Socket tor 20 ME: [ntel 80387
or 0MH: WEITEK 3167 math
COPIUCEAOL.

+5.25"1L.2MBor 3,57 L44MB
disketre drive.

* Dual diskette and hard disk drive
controller

* Enhanced 101-hev kevboard.

paralleland 2 sernal pores

» 200-wart power supply:

* Sindustry standard expansion sots,

OPTIONS:

+ 40 MB or 50 MB tape hackup.

+ 20 MH: Intel 80387 math
COPTOCESO.

+ 20 MH: WEITEK 3167 math
COPTOCESOT.

+ 1 MBor4 MBRAM upgrade kit.

= 2MBor& MBmemon expansion
board kit

* Giraphaes Petomiance Acceleraro
GPX-1024

*Giraphues 1% rtnm\ e Display
GPD-160C, GPD-19%¢

1 euter for as bind us 3135 Momth
Faterded Sevvace Pl pring sterts ar $251

Svstem

310 Wath Monnor & Adapter

T
T e I
e Mune Calor Plus
IMB 4MR | IMA 4MB
RAM RAM [RAM RAM
40 MB
29me[DE[$1,099 $3,508 154, 199 34,393
H0MB )
3,199 54,398 (33,699 34,508
i
150 MR-
181 84,609 4 RON|RS_ (W5 39N
Es
32N
18 '$5.+~N $5,608[$3,99 40,198
EsIY

THE DELL SYSTEM 220
20 ME: 286.
It tast s most 386 computers
But ar less thun halt the price
The tootprm s small

STANDARD FEATURES:
+ 80286 microprocessor nnning
it 20 Mt
+ IMB ot RAM expandable t
16MB (8 MB oo svsrem board)
+ Page made nterleaved memony
archurecture.
* LIM 4.0 support for menory
wer | MB.
« Integrared diskette and VOA video
controller on sestem board
+ Sucket tor Intel SO287 nuatk
COPTUCEST.
=One 3.5 144 MBdiskette dnve
lnv; grated high perfonuance hard
Ik mstertace on swatem board
« Enhanced 101 -key keyhoard.
« | parallel and 2 sertal ports
integrared on swstem board).
* 3ull-vized mdustn standard
expansion slors avarlable

OITIONS:
< 4O MBar 150 MB tape backup
* Extemal 5.25" 1.2 MB diskertee
drive
+ 35" L4 MB diskerte drive
« Intel RO287 nuath coprocessor,
+ 1MBor 4 MBRAM apprade ki
= Leasy for as bacas S109Month
Extended Service Pleon prcing storts t $264,

wem
220 Wirh Monitor & Adaprer
Hay
ik VUA
ol I P
INBOYMB [ IMR 2MB
RAM  RAM | RAM RAM
40MB
Vs IDEJ$2,999 33,198 3,299 3,498
IONMB
5 me 3,599 on| 3509 34,008
DE
-~
~

,lfﬁfifr

=

THE DELL SYSTEM 200
12.5%4h=
Ths tull-tearured 186 compurer
runsar 12,5 MMz and is com
pletels Microsoft MS-DOS and
MSOS 2 companble
STANDARD FEATURES:
* 80256 nucroprocesor runiing
ar 125 M1z
» 640 KB ot RAM expumdable 1o 16
MB (4.6 MBon swstem boand)
« Socket for Ineel 83287 math
coprocesor.

.’\H\ 357 L4 MB

e drv
. [\:.ll dhhlu and hard disk
drve conrraller.
+ Enhanced 101-kes kevhoard
* 1 parallel and 2 senal pons
+ 200-wart power supply
+ 6 andustry standard expansion sfors
OPTIONS:
+ A MB or 150 MB tape backup
* Inte] SO287 math coprocessor.
+ S12KBRAM upgrade kit
= 2 MBRAN upgrade kir
**Lease for us lae us $64 Mimth,
Exunded Servac v Plem prw g suerts ar $166.

Svstem With Monitor
00 S Adapter
e [ vGA ’ \GA
e
WM m ."I [ WO
4O MB 28 me 999 32,30
OMB S| ) sa0 | 2009
OMBIsm | o, .
IE:I\I‘ 2" I $3,00 33,499
A s | | 54000

ES| )

*Performance enhancements
(Svstems 325,310, 316 and 220)
Within the first megubyte of
memory, 384 KB of memory is
reserved for use by the svstem w
enhance performa

+MBeonfigorations availublean
all systems. Call for pricing.

"y
S WA s

[T

M|u1 )s()l i EML]

OPERATING SYSTEM SOFTWARE.

Dell Enhanced Microsoft* MS-DXOS " 3. 3:
Dell Enhanced Microsott MS-DXO0S4.0:

(Both MS-DOS versions with disk cache and other urilities. )

Dell Enhanced MS™ O8/2 Standard Edition 1.0:
Dell UNIX™ System V/386, Release 3.2:

Now available. Call for details.

$99.95
$119.95

$324.95

APPLICATION SOFTWARE.

We offer a complete line of software. Evervthing from complex CAD/CAM
applications to tun tlight simulator programs. All at extremely competitive prices.
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Right away, it’s easy to sce what
makes the new Dell Svstem 316
different trom the Compay” 386s.

While they both utilize Intel’s
new 386SX " chip, the System 316
is a full featured system designed
to give you uncompromising
386SX/16 MH: performance.

But for a price that’s some- 1
where in the neighborhood of
a 286-based system.

Now, cynics might be inclined
to think we achieved this at the
expense of expandability.

Obviously these people own
the 4-slot Compaq.

The System 316 has a total of
seven open slots. Leaving you
enough room to add modems or

) )

o me B

network cards, fax boards, high-
performance graphics cards or
tape backups. Not to mention
all the bells and whistles that'll
be coming out next year. And
the year after thar.

And the year after that.

Point is, the Dell System 316
was designed for the long haul.

Not as a passing fad.

IT’S YOUR
CALL.

It the System 316 is beginning
to sound like the perfect business
computer, it’s because it is.

How periect though is entirely

up to you. Because every 316 is
custom configured. To give users

exactly what they need.

For example, the System 316
comes standard with your choice
of IMB or 2 MB of RAM. If you'd
like more, we can add as much as
8MB to the system board. Okay, we
can add another 8MB by installing
a memory expansion board.

What about storage? We can
set your 316 up with a 40, 100, 150
or 322 MB hard drive. And a 40
or 150 MB tape drive.

Tell us, what type of monitor
do you prefer? VGA mono with
paperwhite screen, or VGA
Color Plus for high resolution
colors displayed on a larger
screen? Or perhaps you'd like
even larger monitors, capable
of displaying 1024 by 768 pixel

resolution? You've got
your choice. You've got
your choice of operating
systems, too. The 316 can
run MS-DOST 0S/2, or
UNIX"systems. Making it
extremely versatile, as well
as extremely powerful.
Once you've told us what
you want, we'll make sure
what you want works, by
burning-in the system unit.
And even though each and
every 316 we build is individually
configured, they’re all guaranteed
dependable just the same.

DON’'T GET
STUCK IN THE
MIDDLE.

Have you noticed how most
computer retailers seem to
know far too much about sales
techniques and far too little
about computer technology?

Ask even the simplest of
questions and the answer will
undoubtedly involve the highest
margin item in the store.
And heaven forbid you should
ever have to go back there
for service.

Well, when you buy from us,




DOT MATRIX PRINTERS. LASER PRINTERS. Laser System 150, 15 page

Printer System 800: $699.95 Laser System 80, 8 pages
: Laser System 60, 6 pages |

Our highest resolution text and graphics, 24-pin dot matrix
printer. Draft quality at 200 cps. Letter quality at 66 cps. Parallel
and serial interfaces. Wide carriage.

Printer System 600 $499.95
9-pin dot matrix. Draft quality at 240 cps. Near-letter quality at
60 cps. Parallel interface. Wide carriage.

Printer System 300: $199.95
9-pin dot matrix. Draft quality at 144 cps. Near-letter quality
at 36 cps. Four standard fonts. Parallel interface. Narrow carriage.

SO HOW COME
YOU NEVER CALL?

THE NEW DELL SYSTEM 316
16 MHz 386SX

STANDARD FEATURES:
* Intel 80386SX microprocessor running at 16 MHz.

* Choice of | MB, 2 MB, or 4 MB of RAM* expandable to 16 MB
(8 MB on the system board).

+ Page mode interleaved memory architecture.

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

* LIM 4.0 support for memory over | MB.

* Socket for 16 MHz Intel 80387SX math coprocessor.

*5.25"1.2MBor 3.5"1.44 MB diskerte drive.

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

* Enhanced 101-key keyboard.

» | parallel and 2 serial ports.

* 200-watt power supply.

» 8 industry standard expansion slots.

OPTIONS:

* 40 MB or 150 MB tape backup.

* 16 MHz Intel 80387SX math coprocessor.

* I MB or 4 MB RAM upgrade kit.

* Graphics Performance Accelerator
GPX-1024.

* Graphics Performance Display
GPD-16C,GPD-19C.

*Lease for as low as $112/Month.

O Extended Service Plan pricing starts at $234.

System316 With Monitor & Adapter

sk VGA Mono | VGA Color Plus
Dnves | (MB 2MB | IMB 2MB
RAM RAM | RAM RAM

40MB-

29 ms IDE( $2,999 $3,198 | $3,499 $3,698
100 MB-
25 msIDE | $3,599 $3,798 [ $4,099 $4,298
150 MB-
18ms

ESD! $4,099 $4,298 | $4,599 $4,798
322 MB.
18ms

ESDI $5,099 $5,298 | $5,599 $5,798

Dhsclanmer All ssstems ane phetographed with optiemal
cxtns that some compter retulers won't even necognize




you never set foot in a store.

Because we've eliminated it.
Along with the retailer.

Instead, you talk directly with
a computer expert.

Someone who can help you
configure a system that not only
meets your needs, but meets
them for about 35% less than
you'd pay a retailer.

WE COME
WHEN WE’RE
CALLED.

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

Overkill was one description
used in a PC Week article.

Perhaps.

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

Which is why every Dell
system comes with self-
diagnostic software and a toll-
free technical support line.
We're able to solve 90% of all
problems right over the phone.

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

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

You've probably guessed

by now, one of the things W sense to lease one instead.
that drives us most is MP“““ Whether you need a
customer satisfaction. CO“ single computer, or an

So wed like to give
you the ultimate guarantee:
Try a System 316 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.

|
|

THE $4900 COMPAQ 386S

COM

MAYBE YOU
SHOULDN'T BUY
ONE AFTER ALL.
No matter how many reasons
we give you to buy a Dell system,
sometimes it makes more

entire office full, a leasing
plan is just like 100% financing.
Sc youdon'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 can |
see to it you get a custom designed |
lease plan to fit the exact needs |
of your business. t

Circle 87 on-Reader-Service-Card

WITH A GUY IN A SUIT.

Maybe that explains why
over half the companies in the
Fortune 500 now own or lease
Dell computer systems. And why
in the last four PC Week polls,
corporate buyers rated Dell
number one in overall customer
satisfaction, by a landslide.

Because we give people exactly
what they want.

No more. No less.

DELL

COMPUTER
CORPORATION

TOORDER, CALL

800-426-5150

IN CANADA, CALL 800-387-5752
IN GERMANY, CALL 06103/701100
IN THE U.K., CALL 0800 414535

|
“AD CODE NO. IEG9 |




Now we're making
waves with 1IBM.

The ALR MicroFlex 7000

At ALR, we thrive on oppor-
tunities to beat our competi-
tors. Our 25MHz 80386®
based MicroFlex 7000 is no
exception.

Unmatched performance
Our proprietary "pre-fetch”
FlexCache™ design delivers
the most efficient form of
microcomputer processing.
By combining a true 64-bit
cache bus with 64-KB cache
memory, performance in-
creases 30% when compared
to other 32-bit computers.
And 64KB of high-speed
cache memory enables you to
experience the fastest

Frankie Avalon

6.0 MIPS

Performance is based
on the ratings of CPU/
Mermory in Million
instructions per second.
(MIPS) Source Power
Meter'™ version 1.5 The
Data Base Group. Inc.
Upland. CA.

throughput for sophisticated
applications. For those seek-
ing large storage capacities,
the MicroFlex 7000 gives the
option of 120 or 300MB of
disk storage using high-speed
ESDI controllers with 1:1
interleave.

The most built-in

features

The MicroFlex 7000 includes
our super VGA controller
with 800 X 600 graphics
resolution and the sleek
tower chassis offers the most
internal expansion capabili-
ties of any Micro Channel
system available. Our one-

FiexCache Is a trademark of Advanced Logic Research, Inc. 80386 is a registered frademark of Intel Corp.
18M and Micro Channel are registered trademarks of international Business Machines Corp. Shown with
optional monitor. Prices and configurations subject to change without notice. Certified FCC class A, for
business use only. Copyright 1989 Advanced Logic Research.

2 BYTE - JULY 1989

The first 26MHz
Micro Channele
compatible

AW

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

year warranty with unlimited
technical support and on-site
servicing available from
Intel® can't be beat.

So make some waves of your
own at the office with ALR's
MicroFlex 7000 or any of our
33MHz systems. For more
information and the name
and number of your local au-
thorized ALR reseller, please
call:

1-800-444-4ALR

Advanced Logic Research, Inc.
9401 Jeronimo, Irvine, CA 92718
(714) 581-6770 FAX:(714) 581-9240

For our Canadian office: 1-800-443-4CAN
For our UK office: 44-1-399-4897

For our Singapore-Asia/Pacific office:
(65) 258-1286 FAX: (65) 258-1285




‘We're making some big

waves 1n California
Introducing ALR's FlexCache~ 33/386Z

33MHz 80386™

Wipe out!
Hang on because ALR's latest
addition to the FlexCache
386™ Z-family is cruising at
an amazing 33MHz. That's a
20% increase in processing
speed when compared to the
award winning FlexCache
25386.

Fast Cache

With 32KB of cache memory,
award-winning FlexCache
architecture and our en-
hanced 16-bit super VGA
controller you better be
ready to move.

Performance B-
on the ratings of

Upland. CA.

At prices starting as little as
$3995*, the FlexCache
33/386Z delivers the most
performance for all power
hungry desktop applications
like CAD/CAM, desktop
publishing or financial
modeling at a very modest
price. Of course the
FlexCache 33/386Z is OS/2®
compatible for tomorrow's
latest generation of applica-
tions. The FlexCache 33/386Z
as with all of the Z-Family
comes packaged with PC-
Kwik®, the award-winning
disk caching utility.

FlexCache is a trademark of Advanced Logic Research, Inc. 386 is a registered trademark of Intet Corp.
QS/2is aregistered trademark of IBM Corp. PC Kwik is a registered trademark of Multisoft Corp. Shown
with optional monitors. Certified FCC Class A, for business use only. Prices and configurations subject to
change without notice.Copyright 1989 Advanced Logic Research, Inc.

Circle 15 on Reader Service Card (DEALERS: 16)

Memory in Million
instructions per second,
(MIPS) Source Power

Meter'™ version 1.5 The

performance for
as little as $3995!

R\

Data Base Group. Inc.

With ALR's FlexCache
33/386Z you'll receive un-
beatable support backed by
an unprecedented
three year factory
warranty on the main ™
system board, a one-year
system warranty, unlimited
technical support and op-
tional on-site servicing from
Intel.

For more information on the
FlexCache 33/386Z call:

1-800-444-4ALR.

JULY 1989 « BYTE

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



PRODUCTS IN PERSPECTIVE

57
89

99

\
|
|
| 125
1
|

129

109 Computing at Chaos Manor:

What’s New
Short Takes

DeskJet Plus, Hewlett-
Packard improves a winner
PixelPaint 2.0,

big improvements from
SuperMac Technology
HyperPAD,
Brightbill-Roberts’ desktop
manager with hypertext power
Mitsubishi Smart Mouse, useful
Jor specialized applications
Counterpart, a security device
Jfrom Fifth Generation Systems

FIRST IMPRESSIONS

Apple’s 32-Bit QuickDraw
Covers the Spectrum

by Tom Thompson

Color imaging for the Mac II
and SE/30 takes a leap forward
with this new program.

Computers vs. Taxes

by Jerry Pournelle

Jerry wages his annual battle
with taxes and breaks in

a new Northgate computer.

Applications Plus:

Is Bigger Better?

by Ezra Shapiro

Is the industry paying too
much attention to bells

and whistles and not enough
to simplicity?

08/2 Notebook:

Figuring Out CONFIG.SYS
by Mark Minasi

A discussion of how to set

up a typical CONFIG.SYS
file under OS/2.

EBVIL

JULY 1989 VOL. 14/NO. 7

COVER STORY

A Guide to GUIs

by Frank Hayes
and Nick Baran
page 250

Your complete guide
to 12 state-of-the-art
graphical user interfaces.

EXPERT ADVICE

M

4 BYTE + JULY 1989

104

154

173

177

143

148

Clash of the Object-Oriented
Pascals

by Jon Udell

Quick Pascal and Turbo

Pascal 5.5 are both friendly
environments for object-oriented
programming.

REVIEWS

Product Focus:
Battle of the
Network Stars
by Steve Apiki,
Stanford Diehl,
and Rick Grehan °

The BYTE Lab takes a look
at five different PC-LAN
operating systems.

IBM’s New Speed King

by Caroline Halliday

The Model 70-A21 is the fastest
of the PS/2s, but it’s slower
than its competition.

Color by Numbers

by Kent Quirk

The Tektronix Phaser CP slashes
the cost of PostScript-compatible
color output.

Down to Business:
Dawn of the Dead Disk
by Wayne Rash Jr.

When your hard disk
suddenly crashes, all is not
necessarily lost.

Macinations: ‘
Learn on Me ‘
by Don Crabb
The Mac is changing
the face of computer-aided
instruction.
|
|

NetWorks:

The LAN Road to OSI

by Mark L. Van Name

and Bill Catchings

The OSI reference model

is the framework within which
international communications
standards are developed.

COVER ILLUSTRATION: R. M. SCHNEIDER © 1989




181 EMS with a Cache

by Jeff Holtzman

The Elite 16 Plus HyperCache
board from Profit Systems boosts
EMS 4.0 performance.

187 Breaking the Memory Barrier
with 386/ VMM

by Martin Heller

This 80386-based virtual memory
manager from Phar Lap lets you
build large applications.

193 Powerful Portable 3-D Graphics
by Bradley Dyck Kliewer

Develop portable three-
dimensional graphics with Ithaca
Software’s HOOPS.

201 Text Retrieval with a Twist
by Dennis Allen

Folio Views advances text
management technology with
a new indexing scheme.

207 The Flying Spreadsheet
by Don Crabb

Informix Software’s WingZ
for the Mac is stiff
competition for Excel.

IN DEPTH

212 Introduction:
Distributed Processing

215 Take Your Pick

by Gilbert Wai

From client/servers to parallel

processing, distributed processing

uses a variety of methods

to share resources.

225 A Transparent Environment

by Bruce J. Walker

and Gerald J. Popek

With transparency, you can have

a distributed and heterogeneous

environment without making big

changes to your existing software.

Distributed Processing/212

235 Remote Control

by Carl Manson and Ken Thurber

Remote procedure calls offer

a solution to the problem

of distributed processing

over a network.
241 The Paperless Office
by Dean Hough
You no longer need a
superminicomputer to use
document image processing.
248 Distributed Processing
Roundup
Some products that distribute
processing over different
architectures, operating systems,
or networks.

FEATURES

250 Cover Story
A Guide to GUIs
by Frank Hayes and Nick Baran
Your complete guide to
12 state-of-the-art graphical
user interfaces.

259

The Qsim Simulation Toolkit
by Roy E. Kimbrell, Linda
Correll, and Robert Bass

Qsim lets you use your personal
computer to model all kinds

of systems, from banks

to breweries.

REGIONAL SECTION
begins after page 88

HANDS ON

269 Under the Hood:

The Light at the End

of the LAN

by L. Brett Glass

The new FDDI standard lets
optical LANs move more data
more efficiently.

277 Some Assembly Required:

Object-Oriented Mac Windows
by Jonathan Amsterdam
Software that protects you from
some of the hassles of Macintosh
windows programming.

DEPARTMENTS

8 Editorial:
New Unix Benchmarks

17 Microbytes

34 Lettersand Ask BYTE

55 Chaos Manor Mail
331 Coming Up in BYTE
340 NEW Print Queue
344 NEW stop Bit

READER SERVICE
Editorial Index by Company

Alphabetical Index to Advertisers

Index to Advertisers
by Product Category

Inquiry Reply Cards: after 336

330
332
334

PROGRAM LISTINGS
From BIX: See 84

From BYTEnet:

call (617) 861-9764

On disk or in print:
See card after 240
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| languages give you
1ages dont. Leverage.
W

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.
2 Combine Microsoft® C and Macro Assem-

4 bler and you've got enough 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 e
3 together. Microsoft C5i1

i In other words, you've
 got the leverage of the most
inventive and comprehensive
tools around.

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

In addition, Microsoft
C and Macro Assembler can
accommodate more third
Bacrty add-ons than any other

professional languages.

Maybe that’s why the
most popular aptggc):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.

Making it all make sense:

Circle 182 on Reader Service Card (DEALERS: 183)
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Customersin the U.S,, call (800) 426-9400. In call (416) 673-7638. Outside North America, call (206)
882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, MS-DOS and the Microsoft
logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporation.




The SPEC group and
the BYTE Lab have
both been busy
creating a new suite
of Unix benchmarks

ou probably haven’t heard a lot

about SPEC, the Systems Per-

formance Evaluation Coopera-

tive, but you shouldn’t feel
bad. It’s a pretty exclusive club, fea-
turing companies like IBM, Apollo,
Hewlett-Packard, Sun Microsystems,
Digital Equipment Corp., Data General,
Motorola, and other “heavies” in the
field of workstations and high-perfor-
mance personal computers. SPEC is at-
tempting to standardize and improve
Unix benchmarking.

Why New Unix Benchmarks?
Dhrystones, Whetstones, and the old
benchmarks still used by many computer
publications can’t accurately measure the
performance of high-end personal com-
puters and workstations. These ma-
chines increasingly take advantage of
mainframe and supercomputer design
concepts like instruction pipelining,
multiple execution units working in par-
allel, large caches, fast memory systems,
and optimizing compilers—things these
old benchmarks just weren’t designed to
test. Also, test suites that seek to isolate
and benchmark the individual system
components and subsystems, or (on the
other extreme) the entire system as a
“black box,” give you incomplete and
misleading results.

Most benchmarks in use today fail on
at least one of these counts; several of the
most heavily promoted computer maga-
zine benchmarks fail on all counts. Tests
originally designed for small systems
simply are inadequate for today’s hard-
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NEW UNIX
BENCHMARKS

ware and software. SPEC’s new bench-
marks will be decidedly heavy-duty,
aimed at machines using processors like
the 68030/68040 and 80386/80486 and
equipped with 16 megabytes of system
memory.

The SPEC tests combine low-level and
applications-level evaluations. The low-
level tests will show the strengths and
weaknesses of individual elements in the
system; the high-level elements of the
suite will give a profile of the entire sys-
tem working as an integrated unit for dif-
ferent applications.

The only major problem with the
SPEC benchmarks is that they are very
large and complex. The source code of
the entire suite will likely exceed 100
megabytes; many of these benchmarks
simply won’t run on smaller or less-
powerful machines.

BYTE’s Unix Benchmarks

The SPEC benchmarks are conceptually
almost identical to the second-generation
BYTE benchmarks we’ve been using for
about a year now. (BYTE’s benchmarks
were the first second-generation bench-
marks in the industry; the first bench-
marks to work across different operating
systems and platforms; and the first to
combine both high- and low-level testing
for a truly complete picture of system
performance.)

BYTE Lab’s new Unix benchmarks
were designed and built on a smaller and
more manageable scale than SPEC’s;
ours can be used to benchmark not only
pricey, ultrahigh-performance ma-
chines, but also the kinds of machines
most of us (and most of our businesses)
can afford to use every day.

Some specifics: Our low-level Unix
benchmarks are carefully designed not
to be defeated by some of the tricks used
by new compilers. Our high-level tests
are actually custom versions of real data-
base engines and fully implemented
standard Unix programs (e.g., editors
and compilers). And our benchmarks are

designed explicitly to test both single-
user and multiuser systems.

For multiuser testing, we adapted
techniques from the latest version of the
internationally accepted Monash Univer-
sity Suite for Benchmarking Unix Sys-
tems (MUSBUS), developed in Austra-
lia. The benchmarks feed interactive
applications clocked streams of activities
from simulated users on each port. The
system is then exercised with an increas-
ing load of simulated concurrent users.
This lets you see how system perfor-
mance is affected by an ever-increasing
concurrent workload.

For your convenience and ease of use,
our new Unix benchmarks (like all our
benchmarks) are in the public domain.
The new Unix benchmarks should be
available for downloading about the time
you read this. You can get the bench-
marks from BIX or BYTEnet. Informa-
tion on accessing both systems appears
under “Program Listings” in the table of
contents.

With our new Unix benchmarks in
place, we’ll soon be benchmarking new
systems on every appropriate major oper-
ating system: We’ll test new 80386 and
80486 machines, for example, under
DOS and OS/2 and Unix. We’ll test new
high-end Macs under the Mac operating
system and A/UX. And so on.

The idea is to multiply your options.
Today’s mixed computing environment
means that each of us has to know more
about more machines than we ever did
before. BYTE is committed to giving you
the comparative, unbiased information
that you will need to sort through the
welter of options and to make solid deci-
sions about whatever new hardware and
software comes down the pike—regard-
less of brand, architecture, or operating
system.

In a nutshell: Single-platform and sin-
gle-operating-system solutions are passé.

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

Circle 302 on Reader Service Card —




e K




GATEWAY /(0

"
e Company

ﬁﬁaway !000 has consistently led the

pack of competitors in this highly com-
petitive field. We have the most aggres-
sive pricing in the industry, the most
aggressive support policies, and lead
the pack in quality. So shop around,
then call Gateway 2000 to discover just
how far ahead of the competition we
really are.

-t

Thefroducts
YourGafeway 2000 computer system

will arrive thoroughly tested and ready

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

-

‘ t for you.
»
. o, |
hz 286WIGA 20 Mhz 286 VGA

80286-20 Processor
2 Megs RAM
1.2 Meg 5V4" Drive

2286 V
QEasso 28616 Processor

2 Megs RAM

2" O 1.2 Meg 54" Drive

1.44 Meg 3.5" Drive - 1.44 Meg 3.5" Drive 1.44 Meg 3.5" Drive

40 Meg 28ms Drive +40 Meg 28ms Drive 40 Meg 28ms Drive

16 Bit VGA Board 16'8it VGA Board 16 Bit VGA Board

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

MS DOS 3.3 or 4.01 MS DOS 3.3 or 4.01 MS DOS 3.3 or 4.01
$2295.00 - $2395.00 $2495.00

A W ARD OF

DiISTINCTION |

Due to the Volatility in the DRAM Market all prices subject to change.
|d Radio History 3 4



LEADS THE PACK

e

- Gatev ': 000 k cks pmputer sys-
Mem_s, with a full one year warranty and
| 30 day money back guarantee. If a
= em does arise, you will promptly
{ tion over the phone or via
Federal Express at our expense. In ad-
dition to this, we offer lifetime toll-free
support, even after the warranty ex-
pires. So call Gateway 2000 for the best
overall value on the market today.

20 Mhz 386 VGA 25 Mhz 386 VGA 33 Mhz 386 VGA

1 Meg RAM 4 Megs RAM 64K Cache RAM
1.2 Meg 5V4" Drive 1.2 Meg 5%" Drive 4 Megs RAM
1.44 Meg 3.5" Drive . 1.44 Mg 3.5" Drive 1.2 Meg 5%4" Drive
80 Meg 28ms Drive - — 150 Meg 16.5 ms ESDI Drive 1.44 Meg 3.5" Drive
16 Bit VGA Board 16 Bit VGA Board 150 Meg 16.5 ms ESDI Drive
14" VGA COLOR Monitor 14MLOR Monitor 16 Bit VGA Board
1 Paraliel/’2 Serial Ports g 1 Maralleli2"Serial Ports 14" VGA COLOR Monitor
101 Key Keyboard & 101 Key Keyboard - 1 Parallel/2 Serial Ports
MS DOS 3.3 or 4.01 MS DOS 3.3 or 4.01 101 Key Keyboard
$2995.00: * ° $4495.00 N O — : 1
(Upgrade to 4 Megs $500) (64K Cache Add $500) $5995.00

5\

4Gateway 2000 %{ CAYERY
N\l |

" TYPO. Box 2000 N “ATEWA
} Sgt. Bluff, IA 51054

W 'y 800-779-2000

T = 712-943-2000.
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kverything OS/2 can do for you...

0S/2 provides an optional

Communications Manager
0S/2™ includes a built-in which allows easy networking.
graphical interface
so it’s easy to use.

0S/2 lets you keep two or more
programs running at the same time,
so you can do more.

0S/2 lets you run your
DOS programs plus hundreds
of programs DOS can’t.

00F8896 !
IBM Operating System/2™

Installation Diskette

Version 1.10 © Cog Intemnational Business
Machines Corp. 1981, 1988
mmnn‘::“duanml - Program Property of IBM -

s
©Copyright Microsoft Corp. 1981 - 1988
Note to US Government Users — RESTRICTED
RIGHTS LEGEND — Use, duplication, or disclosure
is subject to restrictions in GSA ADP Schedule
Contract with IBM Corp.

0S/2 lets you take advantage
of 386™ power.

0S/2 lets you run programs larger
than 640K, so you can use
more powerful applications.

0S/2 provides an optional
o £ N Database Manager to make
05/2 lets you take full advantage managing information easy.
of Micro Channel!”

This offer lets you do for less.

Right now, when you choose 0S/2, you can get from $100
to $1,600 back on the kind of heavy duty memory that only
0S/2 can handle. With this offer, the more memory you buy (up
to 8Mb), the bigger your rebate.

lus you can get thousands of dollars in rebates on over 100
different OS/2 programs. You can also get hundreds of dollars back
on modems, accessory cards and hardware—all the things that
help you do more work in less time with 0S/2.

So if you're ready to move up to all the real advantages of
0S/2, ask your IBM Authorized Dealer about these rebates today.
To find the dealer nearest you call 1 800 IBM-2468, ext 128.

—_——_—— = ®

-
-
-
mamam
—
05/2. Operating System/2 and Micro Channe) are trademarks, and IBM is a regrsterad trademark of International Business Machines Corporation. 346 15 a trademark of Inel. ©1BM Corp. 1989
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He also doesn't realize
Hewlett-Packard makes PCs.

386 is a trademark of Intel Corporation
©1989 Hewlett-Packard Company CP-PC303
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That'’s unfortunate, Because
Hewlett-Packard has a line of
eight high-performance per-
sonal computers. PCs which
range from desktop and floor-
mount Intel386™based power-
houses to entry-level 8086-
compatibles. PCs which offer
you a better way of doing
business.

Hewlett-Packard personal
computers give you plenty of
opportunity for expansion. As

The HP Vectra QS/20 PC. One in
a line of eight PCs from Hewlett-Packard.
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well as plenty of options. At the
high end, you can get up to 8
accessory slots, 620 Mbytes of
hard disk storage, and 16 Mbytes
of RAM. And on all models, you
get a choice of video solutions
and the flexibility of using
either 5.25" or 3.5" disks.

Beyond this, an investment in
Hewlett-Packard PCs allows
you to choose confidently from
thousands of software applica-
tions and peripherals. HP’s strict

M

4

adherence to industry stan-
dards insures compatibility.
Now, and into the future.

But the most important feature,
the one you won'’t get with any
other personal computer, is
Hewlett-Packard reliability. For
50 years, HP has promised, and
delivered, exceptional quality
in everything from calculators
to HP LaserJet printers.

Finally, every PC made by

‘; | 1
, ”I
P ' ‘ i

H

Hewlett-Packard is backed by
an extensive network of trained,
authorized dealers. For more
information and the name of
your nearest dealer, call 1-800-
752-0900.You'll soon realize
what an HP personal computer
can do for you.

There is a better way:
HEWLETT
[”/”] PACKARD
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Creative License.

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

Perhaps you’ve turned to a third-
party library for help. Only to run into
restrictio