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PLEASE CALL 800-426-5150.

Tue DeLL 20 MHz
286 SysTeEM 220.

THe DeLL 12.5 MHz
SysTeM 200.

1t’s an 80286 system that’s as fast as most
386 computers. But at less than half the
price. Which means you get the best
price/performance of any system. The
System 220 runs at 20 MHz, with less
than one wait state. It also features com-
plete compatibility with Microsoft MS-
DOS and MS O8/2, plus a remarkably
small footprint. The System 220 is the
ideal executive workstation.

STANDARD FEATURES:

+ 80286 microprocessor running at 20 MHz.

*1 MB of RAM* expandable to 16 MB+
(8 MB+ on system board).

+ Page mode interleaved memory architecture.

» LIM 4.0 support for memory over IMB.

« Integrated diskette and VGA video controller
on system board.

» Socket for Intel 80287 math coprocessor.

= One 3.5 1.44 MB diskette drive.

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

« Enhanced 101-key keyboard.

» 1 parallel and 2 serial pons integrated on
system board.

» 3 full-sized industry standard expansion slots
available.

OrTIONS:

+External 5.25" 1.2 MB diskette drive.
+3.571.44 MB diskette drive.

+ Intel 80287 math coprocessor.

+ 1 MB RAM upgrade kit.

** [ easc for as low as $85/Month.

1
—

__ System 220 With Monitor
Disk Drives VGA Mono |VGA Color Plus
One Diskette Drive $2.299 $2,599
40 MB-29 ms $2,999 $3,299
Hard Disk
100 MB-29 ms $3,799 $4,099
Hard Disk

A great value in a full-featured AT com-
patible. An 80286 computer running at
12.5 MHz, this computer is completely
Microsoft MS-DOS and MS OS/2 com-
patible. The System 200 offers high speed
dnve options, industry standard com-
patible BIOS and on-site service. As
Executive Computing said of this com-
puter’s predecessor, “If faster processing
speed and low cost are two key issues
affecting your purchase decision, this
machine might be the ideal choice for

your office”’

STANDARD FEATURES:
» 80286 microprocessor running at 12.5 MHz.

+ 640 KB of RAM expandable to 16 MB+ (4.6

MB+ on system board).
» Socket for Intel 80287 math coprocessor.

+5.25"1.2 MB or 3.5" 1.44 MB diskette drive.
» Dual diskette and hard disk drive controller.

» Enhanced 101-key keyboard.

* 1 parailel and 2 serial ponts.

+ 200-watt power supply.

+ 6 industry standard expansion slots.
OrTiONS:

« Intel 80287 math coprocessor.

+ 512 KB RAM upgrade kit.

**[ easc for as low as $99/Monih.

*PERFORMANCE ENHANCEMENTS
(SysTeMs 325, 310 anp 220):

€40 KB is available for programs and data. The

rcm.nmnilu KB is reserved for use by the sys-
tem to enhance performance.

1Using IMB SIMMs. Inquire asto availability.

System 200 With Monitor & Adapter
Hard Disk Drives | VGA Mono | VGA Color Plus
40 MB-28 ms $2,699 $2,999
90 MB-18 ms ESD1 $3,499 $3,799
150 MB-18 ms ESDI $3,999 $4,299
322 MB-18 ms ESDI $5,999 $6.299

LaseR PRINTERs AND MORE.
The obvious companion for a high performance Dell
system is a Dell laser or dot matrix printer. All printers
come with 30-day money-back guarantee. And be sure
to ask about our software offerings, which include most
popular third-party applications as well as Dell Enhanced

operating system software.

LASER PRINTERS.

Laser Systern 150, 15 pages per minute: $5,995.
Laser System 80, 8 pages per minute: $3,295.
Laser System 60, 6 pages per minute: $2,195.

All Dell laser printers come with 1.5 MB RAM, full-
page 300 DPI graphics, and have 31 standard fonts (7
resident and 24 down-loadable from diskette). Dell laser
printers also provide Hewlett-Packard Laserjet, Epson/FX,
IBM Proprinter and Diablo 630" emulations.

Dot MATRIX PRINTERS.
Printer System 800: $699.95.
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 carnage.
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 carnage.

OPERATING SYSTEM SOFTWARE.
Dell Enhanced Microsoft* MS-DOS® 3.3: $99.95
Dell Enhanced Microsoft MS-DOS 4.0 $119.95
(Both MS-DOS versions with disk cache and other utilities)
Dell Enhanced MS* OS/2 Standard Edmon 1.0: 5324 95

| To ORDER PlEASE CALL

e
' 800-426- Sm
Ii IN CANADA CALL 800-387- 573 |

Corporation.  Service in remate locations will incur additional travel charges.

1988 DELL COMPUTER CORPORATION.
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TO ALLAY YOUR SUSPICIONS

Your ToTAL SATISFACTION
Is GUARANTEED.
Dell ofters a complete line of systems, peripherals and
software.
And whatever you choose, you must be absolutely,
totally satistied with it. It not, simply retum it within the
first 30 days for a money-back refund. No questions asked.

We call this our Total Satisfaction Guarantce.

Supporr Is
A Free PHONE CALL AwAyY.
Also included in your system pnice is our toll-free support
line. It's open every business day trom 7 AM to 7PM (CT).
Simply dial (800) 62-9896.

ON-S1TE SERVICE Is INCLUDED
IN Your System PRICE.
For those rare problems that can't be handled over the
phone, we'll send a service technician to your location
by the next business day. At absolutely no charge to
you: Because included in system pnice 1s a year’s worth of

On-site service.

ONE-YEAR WARRANTY.

Dell ofters a one-year limited warranty, which warrants
each system we manufacture to be free of defects in
matenals and workmanship tor one full year. During that
period we will repair or replace any defective products
retumed to our factory.

For a lot of companies, leasing our systems is an even
better idea because of the cash tlow and tax advantages.
And we guarantee fixed rates, so you know exactly how
much to budget each month. We can even custom design
a lease plan to fit the exact needs of your business.

For the complete terms ot our On-Site Service Con-
tract, Satistaction Guarantee, Warranty and leasing plans,
wnte: Dell Computer Corporation, 9505 Arboretum Blvd.,
Austin, Texas 78759-7299.
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Tue New 25 MHz
386 SysTEM 325.

Tue DeLL 20 MHz
386 System 310.

When you need the highest possible
performance of any 386, this is the tech-
nology of choice. Running at 25 MHz,
the System 325 is faster than the Com-
paq 386/25. Besides unequaled speed, it
also offers Intel’s Advanced 82385 Cache
Memory Controller and high perfor-
mance disk drives. As a result, it gives
you workstation-level performance for
CAD/CAM and desktop publishing
applications. It’s also especially etfective
as a network file server, and more than
capable of handling the most complex
spreadsheets and databases.

STANDARD FEATURES:

» Intel 80386 microprocessor unning ar 25 MHz.

* 1 MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.

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

* Page mode interleaved memory architecture.

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

+ Socket for 25 MHz Intel 80387 or 25 MHz
WEITEK 3167 math coprocessor.

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

> Dual diskette and hard disk drive controller.

- Enhanced 101-key keyboard.

- 1 parallel and 2 senal ports.

* 200-watt power supply.

- 8 industry standard expansion slots

OrTIONS:

+ 25 MHz Intel 80387 math coprocessor.

-1 MB or 4 MB memory upgrade kit

+ 2MB or 8 MB memory expansion board kit.

** L ease for as low as §245/Month.

For business users who need a 386 sys-
tem, this is the best combination of per-
formance and value available. Running
at 20 MHz, this 32-bit system is faster
than the [BM PS/2 Model 70 and the
Compaq 386/20e. Since it has the same
high performance disk drives and Intel
Advanced 82385 Cache Memory Con-
troller as our System 325, it bnings a new
level of performance to complex spread-
sheets and databases. As you might expect,
it runs windowed software at extremely
high speed. It’s also well-suited for desk-
top publishing applications, or as a net-
work file server.

STANDARD FEATURES:

+ Imel 80386 microprocessor running at 20 MHz.

* 1 MB of RAM* expandable to 16 MB using a
dedicated high speed 32-bit memory slot.

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

* Page mode interleaved memory architecture.

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

- Socket for 20 MHz Intel 80387 or 20 MHz
WEITEK 3167 math coprocessor.

+5.25"1.2MBor3.5"1.44 MB diskette drive.

* Dual diskette and hard disk dnve controller.

* Enhanced 101-key keyboard.

* 1 parallel and 2 serial ports.

* 200-watt power supply.

» § industry standard expansion slots.

OPTIONS:

+ 20 MHz Inte] 80387 math coprocessor.

* I MB or 4 MB memory upgrade kit.

+ 2 MB or 8 MB memory expansion board kit.

System 325 With Monitor & Adapter **/ ease for as low as $140/Montb.

Hard Disk Drives | VGA Mono | VGA Color Plus System 310 With Monitor & Adapter
150 MB-18 ms ESDI $6.799 $7,099 Hard Disk Drives | VGA Mono | VGA Color Plus
322 MB-18 msESDI |  $8,799 $9.099 OMB28 s 5389 59,199

The Dell System 325 is an FCC Class A device, ;%n%lf ,,",:,‘,EESS[SI 2;'?;2 :;'3::

intended for business use only. 322MB-8msESDI | $7.199 §7,499

|

I_

All prices and specitications are subject to change without notice. Dell cannot be responsible for errors in typograph: or photography. **Pavments based on a 36-month open-end lease
In Canada, configurations and prices will vary. Microsott, M§ and MS-DOS are registered trademarks owned by Microsoft Corp. Sigmifies trademarks of entities other than Dell Computer



WHY YOU SHOULD
CONSIDER THE
DELL 386 SYSTEMS,
DESPITE THEIR
SUSPICIOUSLY LOW
PRICES.




ur 386-based systems are priced about 35%
less than comparable systems-like Compaq’s.
Which may make you wonder if we’ve left some-
thing important out. Like high performance.

Well we haven't.

In fact, these are among the fastest 386-based
systems available. With more advanced features
than you’d get in systems that list for up to
$3000 more.

Like Compagps.

For instance, our 20 MHz System 310 offers
you the best value available in any 386-based sys-
tem. PC Magazine (6/14/88) describes it as “fast

enough to burn the sand off a desert floor”

AND IFr THAT SounDs FasT,
Wairt TiLL You SEe Our NEw
25MHz 386-BASeED SYSTEM.

At 25MHz, our new System 325 offers you the
highest possible performance in a 386. Like the
System 310, it utilizes the very latest technology,
including the Intel” 82385 Cache Memory Con-
troller, advanced 32-bit architecture and high per-
formance drives. And of course, both systems are
fully IBM™ PC compatible. (For more detailed
specifications, see the inside pages.)

But speed isn’t the only reason to buy from us.

Or even the best reason.

THE FirsT PERSONAL
CoMprUTER THAT’s TRULY
PERSONAL.

Dell configures systems to your own

personal specifications. After an

COMPUTER
CORPORATION

evaluation of your needs, we’ll help you select
the features that are right for you. After your
system unit is custom built, we’ll burn-in every-
thing, add-in boards and all, to make sure the

entire system works perfectly.

TorLL-Free SuprorT AND ON-SITE
SErRVICE INCLUDED IN THE Prick.

Every Dell system includes the Dell System Ana-
lyzer, a complete set of diagnostic tools. Which
lets Dell’s expert technicians resolve problems
right over the phone. This toll-free support serv-
ice is available from 7AM to 7PM (CT) every
business day, at no extra charge.

And if your system requires hands-on service,
a technician will be at your location the next
business day. At absolutely no charge to you?
Because included in the price of your system is a
full year of on-site service.

But that’s not all. You also get our 30-day
money-back guarantee. As well as our one-year

limited warranty on parts and workmanship.

AND IF You StiLL Taink You GET
WHAT You Pay For, CoNsIDER THis.

When you buy or lease from Dell, you buy
directly from our manufacturing facility in Austin,

Texas. Which means we eliminate dealer markups,

allowing us to give you a lot more 386 for less.

DELL

This same principle 1s behind
all the Dell systems. Review them
in detail. Then call us at (800)

426-5150 to order the system
that’s right for you.

Circle 78 on Reader Service Card
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65 What’s New

97 Short Takes
CarrierNET, when Carrier
Current Technologies’ package
works, it works well
Turbo EMS, almost-magic
EMS emulation from Lantana
PC-Write 3.0,
Quicksoft’s now-serious product
CCC Model 2400, Compu Com'’s
2400-bps modem for 395
Picture Publisher,
Astral’s image-editing package
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Upscale Monitors Battle of the Chips

by Steve Apiki page 274

and Stanford Diehl

When you're selecting

a monitor, The 80286 vs. 80386,

bigness

actually and an early look

adds utility at two new

toa system. SX-based machines.

EXPERT ADVICE

109 Computing at Chaos Manor:
Chaos Manor Awards
by Jerry Pournelle
It was a very good year
for computer users.

129 Applications Plus:

Trackball Madness

by Ezra Shapiro

A tale of woe that points out

the short life span

of some input devices.

135 Down to Business:

What Hath COMDEX

Wrought?

by Wayne Rash Jr.

All that glitters in Las

Vegas may be just another

COMDEKX fact.
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Laptop Dilemma

by Jeff Holtzman

The Compaq SLT/286 and
the Ogivar 286 offer different
features for different needs.

Advanced Floppy Disk

Drive Controllers

by Jeff Holtzman

Installing the right disk controller
lets you share information stored
on incompatible disk formats.

Extensible Text Editors

for Programmers

by Jon Udell

BRIEF, EMACS, and Epsilon

are powerful embedded languages
that offer ultimate flexibility.

A Virtual Toolkit

for Windows and the Mac
by Ray Valdes

XVT’s libraries guarantee
Mac-to-PC and PC-to-MAC
portability.

Superbase 4

by Nick Baran

An intriguing database
program, but does it promise
more than it can deliver?

Macinations:

A Macintosh Retrospective
by Don Crabb

The Macintosh is five

years old. How has it affected
the world of computers?

0S/2 Notebook:

Not Quite COMDEX/2 Yet
by Mark Minasi

On the trail of the first
0OS/2 applications.

COM1:

The Protocol Pack

by Brock N. Meeks

In this look at XMODEM,
file transfer protocols are put
through their paces.
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228 Introduction:

Object-Oriented Programming
231 What’s in an Object?
by Dave Thomas
Object-oriented programming
allows you to build custom
applications from existing
ones easily.
245 Learning the Language
by Peter Wegner
Object-oriented languages
may well become the standard
method for programming
in the 1990s.

FEATURES

274 Cover Story
Battle of the Chips
by Frank Hayes
The powerful 80386
microprocessor and its
stepchild, the 80386SX,
take on the venerable 80286.

HANDS ON
281 Under the Hood:
Caching in on Memory Systems
by Brett Glass
How do designers make fast
CPUs run with almost no wait
states, in spite of slow memory?
287 Some Assembly Required:
Trees *n Keys, Part 3
by Rick Grehan
In the final installment
of this series, Rick discusses
bringing the database together.
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Integrated Software for
Schematics & PCB Artwork

Introducing HIWIRE“Plus

Wintek’s smARTWORK®
pioneered low-cost printed-
circuit-board CAD. Then HIWIRE
set the standard for productivity
and ease-of-use in schematic
capture. Now Wintek introduces
HIWIRE-Plus, integrating
HIWIRE’s schematic features
with a powerful printed-circuit-
design facility.

Creating Schematics

With HiWIRE-Plus, simply
connect library symbols with
wires and buses. Creating and
changing symboils is fast and
painless. Produce your drawing
using a dot-matrix printer, laser
printer, or pen plotter.

Circuit-Board Design

HIWIRE-Plus gives you all the
design freedom you want: you
choose the grid size, trace widths,
and pad shapes. The board size
and number of layers are vir-
tually unlimited. HIWIRE-Plus is
perfect for surface-mount, micro-
strip, and ECL applications.

Current Versions

HIWIRE-Plus Vv 1.1r6
SMARTWORK V 1.4r5

Circle 270 on Reader Service Card

HiWIRE-Plus Advantages

O One tool for schematics and
printed-circuit artwork

O Easy-to-learn menu-driven
operation; complete docu-
mentation and tutorial

O Schematic libraries with TTL,

CMOS, ECL, ladder, micro-

processor, and discrete

components

Netlist and bill-of-materials

utilities included

Circuit boards up to 60x60
inches and 256 layers

Variable grid size, trace width,
and pad size (.001” resolution)

PCB library with DiPs, SiPs,
SMDs, PGAs, TOs, and edge
and D connectors

O Schematic-to-layout cross-
checking

O Design-rule checker
O 800 number for free support

E WHRTRE |

“HIWIRE™, smARTWOFl;K" “Wmmk and he Winiek logo are
Wintek

o o O 0O

System Requirements

O IBM PC, XT, AT, or PS/2 with
512K RAM, printer port, color
monitor, and CGA, EGA, or
VGA graphics card

O Microsoft Mouse

O 1BM ProPrinter or Epson
dot-matrix printer, and/or

O Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Better Value

Still only $895, HIWIRE-Plus
delivers quality schematics and
PCB artwork. You don’t need to
guess if HIWIRE-Plus is right for
you—we guarantee it! Try it for
30 days at absolutely no risk.
Call toll free today and put
HIWIRE-Plus to work for you.

Wintek Corporation

1801 South Street

Lafayette, Indiana 47904-2993
(800) 742-6809 or

(317) 742-8428

FAX: (317) 448-4823

Telex: 70-9079

Europe: RIVA Ltd., England,

Phone: 0420 22666, FAX: 0420 23700
Australia: Entertainment Audio Pty, Ltd.,
Phone: (08) 363-0454
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The next 90 days will
be historic in the
operating-system wars

ast month, I briefly examined

the current fit between 0S/2’s

Presentation Manager and

IBM’s Systems Application Ar-
chitecture—IBM’s grand scheme for top-
to-bottom software uniformity. PM
brings SAA to the desktop.

That’s nice, you might say, but so
what? Yes, it will be good to be able to
share data transparently among all man-
ner of True Blue machines. And yes, it
will be a,plus to be able to sit down at al-
most any IBM box and find a familiar-
looking interface staring back at you.

But the Macintosh is already more or
less uniform within its own family and
has been for some time. And the chaos of
Unix is rapidly boiling down to a few
major and reasonably similar choices.
For example, X Windows is the underly-
ing structure for AT&T/Sun’s Open
Look, the Open Software Foundation’s
OSF/Motif, Sony’s NWS interface, and
others. Apple has even announced X
Windows for A/UX.

Thus, an asset such as a standardized
GUI (graphical user interface)—while
welcome and necessary—won’t, by it-
self, give OS/2 any particular edge.

The edge—if there is to be one—will
have to come from planned enhance-
ments to OS/2. At a recent two-day brief-
ing staged by IBM and Microsoft, Steve
Ballmer of Microsoft offered some
glimpses into the future:

® 0S8/2 will be made faster (“although
people are surprised at how quick 0S/2
already is,” Ballmer said). It will also be
made smaller. “You can run a functional
08/2 with 1.6 megabytes if you forgo the
compatibility box or with about 4 mega-
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EDITORIAL B Fred Langa

0OS/3 AND UNIX’S
LAST, BEST HOPE

bytes full-blown; and that compares well
with other powerful operating systems, "
he said.

¢ The FAT (file-allocation table) file sys-
tem will get an overhaul. “It can stand a
scrub-up,” Ballmer admitted. ‘“We’ll
improve performance in file access and
in smart caching to produce a superfast,
supercompetitive file system using the
fastest techniques known to man.” He’s
not one for understatement.

® The eight-dot-three filename restric-
tion will finally be lifted, allowing addi-
tional attributes for items like subject,
author, and file revision dates.

® OS/2 will support larger disk volumes
and provide standardized access to dif-
ferent media, including WORM (write
once, read many times) drives.

® OS/2 LAN Manager enhancements
will include services to enable you to
browse a network’s users, resources, and
so forth, which can be important on very
large systems; additional security ser-
vices; additional program-to-program
communications support; improvements
in transport efficiency; and “full coordi-
nation” with the planned file system en-
hancements mentioned earlier.

* And most significantly, within the
next few months, we’ll see the first tool-
kits for OS/3, or 0S/386, or whatever the
80386-specific version of OS/2 will be
called. This is the version we’ve all been
waiting for—the version that will finally
deliver on the full promise of 0OS/2. It
will, of course, support a true flat ad-
dress space; it will demand-page (in 4K-
byte blocks); and it will offer “full
binary compatibility with all 0S/2 appli-
cations—all OS/2 applications will run
unchanged,”” Ballmer said, although
they’ll run faster.

Best of all from a user’s perspective,
this new version of OS/2 will at last sup-
port multiple concurrent DOS sessions,
which will make the transition from
DOS to OS/3 fairly painless and avoid
the hassles and limitations of 0S/2’s cur-
rent compatibility box.

As for DOS extensions, watch for
many of the enhancements listed above
for OS/2 to show up in future versions of
DOS. Many of them are already available
from third parties anyway: Norton’s File
Info lets you work around the eight-dot-
three filename limits (albeit clumsily).
Many vendors offer add-on support for
disk volumes larger than 32 megabytes.
And there are numerous solid multi-
taskers available that work just fine with
vanilla DOS.

PM intentionally bears a strong family
resemblance to DOS-based Microsoft
Windows. Over time, the available DOS
interfaces and PM will become even
closer, partly to move DOS at least a lit-
tle within the SAA fold, and partly for
pure marketing reasons. ‘“People can
safely stick their toes in the GUI waters
with Windows and migrate to OS/2 PM
when their favorite applications show up
there,” Ballmer explains.

All this makes DOS attractive in the
short term, and Microsoft apparently
concedes the point: Ballmer restated
what BYTE’s COMDEX polls have been
telling us for some time—that it will be at
least 1991 before OS/2 will be able to
pass DOS.

But Unix is also an attractive alterna-
tive. After years of ineffectual internal
wrangling, the Unix community is fi-
nally getting its act together. Within the
next few months, Unix will take its last,
best shots at becoming a “‘mainstream”
operating system outside of the academic
and scientific venues. There will be a
great deal of activity: Very soon, OSF
will release its Motif user interface, fol-
lowed by preliminary versions of OSF/1
(its proprietary version of Unix); Next-
Step will leave beta testing and ship ver-
sion 1.0; AT&T will release its response
to OSF; and more.

Things are about to get very, very
interesting.

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

“Upgrade product of the year”
...PC World

“Editors’choice”

...PC Magazine [

T

Installed in minutes, the Renegade 386" motherboard turns any

IBM PC, XT, AT or inexpensive clone into a

| new computer,

lightning fast with both old software AND new 05/2 releases.

s this you?
I You would like to have extraordinary computing
speed and power. You want number crunching ability. You
need complex CAD capabilities. Or graphics. Or multi-tasking.
And you haven't got it. (And you don’t want to spend a
fortune to replace good equipment with the newest standard.)
Weep no more. You can turn your present system into
the latest, high-performance system that will equal or exceed
the best of the new computers.

Renegade 386."
A new heart and brain for your computer.

Renegade Technologies offers designers, engineers,
architects, and computer-dependent businesses a simple and
reliable alternative to obsolescence. Or the unreasonable
expense of a new system.

Simply replace the “motherboard” of your present sys-
tem with a Renegade 386™ motherboard.

It takes a screwdriver and less than 20 minutes. And
costs but $1695.

That's thousands of dollars less than a new IBM System/2
Model 80.

But it gives you more than just the latest industry stan-
dard. You can run your old software on it. Probably anything
you now use on your XT or AT. Big Blue can't do that.

You can use your present 16-bit peripherals. (If you've
looked at PC “add-on” cards, you already know your old equip-
ment would be useless.)

But with Renegade 386™ you'll have to find some other
excuse to throw away your current modem, network card,
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EGA or disk controller
cards.

The Renegade 386™
board comes with an iron-
clad one year limited
warranty. It uses genuine
U.S. made Intel 386 chips

. and is designed and manu-
Multitaskwith Lotus 1. 23and  actured in the USA.
other applications running sideby. Dy Hauppauge Computer
side on the Microsoft Windows/386 ~ Works. Hauppauge is a
desktop. major developer of software

support for Microsoft and IBM products, and is producer of
the highly respected Hauppauge 8087 or 80287 highspeed
math coprocessors. Over 50,000 have been sold.

Major computer magazine reviews in the last year have
hailed our Hauppauge-made board as a major breakthrough
in a high speed, high power, high performance upgrade
product.

Not an accelerator card. Not a “turbo” gimmick.
Renegade 386" gives you a full-featured
new omputer.

Thanks to Renegade’s 80386 microprocessor your com-
puter will now boast a 32-bit data path —and a clock speed of
16 MHz with zero wait state access. Up to 8 expansion slots
are provided depending on your computer configuration.

Your “new” computer also will now have 1 Megabyte
of 100ns RAM. This is 7ot a naked board. And it also includes
a 32-bit high-speed RAM expansion slot which you can popu-
late with up to 15 Mbytes of system memory.



UR MOTHER

In practical terms that simply means that programs like
Lotus 1-2-3 or new products like Foxbase 386, and almost any-
thing else, will ~un faster than anything you have ever seen.

Which is a minor problem for some folks who are playing
computer games on company time. Renegade 386™ may run
them at speeds far too fast for human reactions.

The world is not perfect.

Otherwise Renegade
386™ is perfectly com-
patible with products
like AutoCAD, Aldus
PageMaker, Microsoft Win-
dows, Ventura Publisher,
the Novell Network and siz-
zlers like Paradox 386. We
haven’t yet found a popular
program we can't run
withiit.

Fuster, easier presentation graphics
with newest software releases.

Power hungry? Equip Renegudé 386" with
even more RAM —without speed loss.

Add up to 15 Mbytes of system memory with Renegade™
expansion modules that plug right into your Renegade 386™
32-bit expansion slot..dnd run with no loss of speed
—something no IBM or Compaq model can match.

There’s a lot of confusion in computer claims, but the
fact is that with zero wait state, our 16 MHz is effectively the
same as those highly touted machines running at 20 MHz
with one wai: state.

So plug in Renegade™ expansion modules in 2-and
4-Megabyte increments and run Windows 386 applications at
the speed God intended.

386 MotherBoard for the PC or PC/XT ....... $1695
386 MotherBoard for the PC/AT ............. $1795
386 MutherBoard/20 MHz for PC/AT ........ $2195
32-bit RAM Board (2Mbye installed; up w 10 Mbytes) 81195
16 MHz 80387 math coprocessor ............. $695
|1>6 -bit I:ombnsamon hard disk/floppy disk controller $245
rices subject 10 change.

Y

-

Circle 222 on Reader Service Card

30 DAY TRIAL OFFER
AND OUR
NO-RISK GUARANTEE

We understand perfectly that you have no reason
to believe anything yau read. Including this ad. (We
read t0o.)

So we invite you to evaluate the Renegade 386™
yourself. Call and order one. We'll send it with detailed,
clear instructions. Use it in your own system, on your
own work, for 30 days. Try it for brilliant presentation
graphics, make massive and instant spreadsheet recal-
culation, run huge memory-hungry CAD programs.
Wring it out —on anything your software is up to.

But don't stop there. Challenge your best com-
puter technician. Or a consultant whose opinion you
value. Ask them to compare Renegade 386; dollar for
dollar, and feature for feature, with the best on the
market.

After 30 days, if it isn’t for you, for any reason,
we'll take it back and write you a check immediately
for your full purchase price.

The risk is all ours. But we urge you not to wait.
RAM chip prices are going up every day due to world-
wide chip shortages. We can guarantee this current
price only if you order now.

Call toll-free today. You have nothing
to lose but yesterday’s computer system.

1-800-426-2189

T\'eneaade

TECHNOLOG.I
Redmond, Washington USA (‘706)885 5700

IBM PC, AT, XT, Personal Svstem/2, Microsoft Windows 386, Foxbase 386.
Paradox 386, PageMaker, 1-2-3, Novell Network, Ventura Publisher, EGA, Intel,

. % Hauppauge, Compag and other brands and products are trademarks or

registered trademarks of their respective holders.

MARCH 1989 - BYTE 9




Creative License.

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

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

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

Vermont Views offers unbridled, un-
restricted creative license.

The Human Interface Of
Your Dreams

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

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

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

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

used as a pop-up note taker.

You're In Charge

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

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

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

One For All

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

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

Novice Or Expert

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

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

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

No-Time-Limit Guarantee

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

Try Vermont Views on your hardest
problems.

For as long as you want. At no risk.

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

To Order Today
Call 1-800-848-1248

Call to order Vermont Views today.
And we’ll send your "'creative license”’
right away.

Prices: DOS $395; with Source $790.
UNIX, XENIX, VMS, OS/2 please call.

¢ 3 Vermont
pwug Creative
' Software

Pinnacle Meadows. Richford, VT 05476

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

Staff-written highlights of developments in technology and the microcomputer industry,

compiled from Microbytes Daily and BY TEweek reports

TI’s Prototype Transistor Takes a Quantum Leap

aptop supercomputers

that run off flashlight
batteries may be the stuff of
science fiction, but Texas In-
struments has developed an
experimental transistor that
may very well make such
advanced electronic devices
possible within a decade.
At the company’s Dallas re-
search center, physicists
have built the world’s first
quantum-effect transistor, a
device that operates on a fun-
damentally different prin-
ciple than the transistors that
currently make up our elec-
tronic world. Quantum-effect
devices potentially will fit
100 times as many functions
in the same space as, and
consume far less power than,
today’s ICs.

At dimensions less than
0.02 micron, principles
known as quantum mechan-
ical effects dominate the be-
havior of matter. The quan-
tum transistor—called the
bipolar resonant tunneling
transistor—is the first semi-
conductor to directly con-
trol a quantum well, an al-
most unimaginably thin
layer that allows only elec-
trons with certain energy
levels to pass through.

Quantum transistors have
active regions that are about
100 times smaller than the
corresponding areas on a
contemporary IC. These re-
gions range between 10 and
20 nanometers in size,
which is about 10,000 times
smaller than a human hair.

— =

3
Don
rom operating systems
to interfaces to file for-
mats, the microcomputer

industry is uniquely confus-
ing. Industry executives say

And future generations of the
devices will be even

smaller. At these micro-
scopic dimensions, elec-
trons act more like waves
than particles. They occupy
discrete energy levels, known
as bands, and resonate

when they’re confined to a
region that’s the size of

their wavelength. These
properties let quantum tran-
sistors switch at speeds thou-
sands of times faster than
today’s conventional devices.

Transistors are made up
of three parts: Current flows
between an emitter and a
collector, controlled by a
base. In standard transis-
tors, the current flow is con-
trolled by varying the volt-
age that’s applied to the base.
The base controls physical
barriers of semiconducting
material called P-N junc-
tions and depletion layers.

TI researchers say the
breakthrough that made the
quantum-effect transistor
possible was the discovery of
a means to directly control
the tunneling current by
modulating the voltage po-
tential inside a quantum
well, which is the device’s
base. The modulation takes
place by putting a charge
into the energy well at an
energy level that’s just
below the energy level where
the actual current “tun-
nels” across the base from
the emitter to the collector.

The speed at which the
current travels between the

things should straighten out
in the next year or so. But
one much-publicized issue du
jour isn’t confusing at all,
say some industry leaders,

emitter and collector—
known as transit speed—is
several orders of magnitude
faster in a quantum transistor
than in today’s conventional
devices, TI researchers say.
The TI scientists estimate
that the transit speed is in
quadrillionths of a second.

The quantum transistor,
which is only a laboratory
prototype now, was fabri-
cated using a combination of
gallium arsenide, alumi-
num gallium arsenide, and
indium gallium arsenide.

Practical applications for
the quantum transistor are at
least 10 years away. And
before the transistor can be
commercially feasible,
techniques will have to be de-
veloped to manufacture and
interconnect the tiny struc-
tures reliably in production
quantities. Moreover, TI sci-
entists admit that quantum
transistors will require the
development of ““‘whole new
circuit architectures.” But
they predict that once the
problems are solved, the cost
of quantum transistors will
quickly compete with that of
conventional devices.

Meanwhile, TI is touting
quantum transistors as the
next generation of solid-
state devices. George Heil-
meier, the company’s chief
technical officer, says that
‘“‘comparing quantum effect
devices with today’s semi-
conductors is like compar-
ing semiconductors with vac-
uum tubes.”

e T TS AL TN S R S

t7Woéry About the Bus, Sbmé Say

and that’s personal com-

puter bus architectures.
Micro Channel or the

EISA (for extended industry

continued

NANOBYTES

® Expenditures for re-
search and development
in the U.S. will reach
$129 billion this year,
according to a report
from Battelle (Columbus,
OH). That’s an increase
of 3.4 percent, or about
$4 billion, over what
the National Science
Foundation says was
spent on R&D in 1988.
Battelle’s forecast says
American industry will
fund most of that re-
search, to the tune of
$92 billion. The remain-
ing spare change will
come from academic in-
stitutions, nonprofit
organizations, and the
federal government.
¢ Texas Instruments
and Hitachi have agreed
to work together to de-
velop a new series of 16-
megabit DRAM cir-
cuits. The American and
Japanese chip giants say
they’ll jointly design
technology that both
can use. As part of the
deal, each company will
have access to the other’s
DRAM technology “‘as
it relates to 16-megabit
development,™ a TI
spokesperson said. While
some Japanese compa-
nies are currently sam-
pling 4-megabit memory
chips, Fujitsu recently
publicly detailed its de-
sign for 64-megabit
DRAMs.
¢ Bill Gates put it
down as ho-hum, but
what do other industry
captains say about the
NeXT computer?
Apple’s John Sculley said
that if anyone can pull
off a start-up company
continued
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successfully, it’s Steve
Jobs. But Sculley said it
will be at least a few
years before NeXT be-
comes a competitive
threat. “The key will be
software. Many of the
technical features [of the
hardware] are not new
to the industry."” Regard-
ing Jobs's prediction

that the Macintosh will
start to decline in the
1990s, Sculley said, *1
have a lot of respect for
Steve, but his track
record on predicting the
Macintosh is not as good
as his track record on
creating new products.
The Macintosh will

only get better.”

“We'll compare it to
Sun’s mid-1989 product
and we'll compare
apples to apples,” said
Scott McNealy of Sun
Microsystems. Sun is ex-
pected to announce, any
day, week, or month
now, a “desktop work-
station” that, if you lis-
ten to rumors, will be
so good that it will take
people away from the
Mac II, the Personal
VAX, souped-up PCs,
and other systems aimed
at number- and image-
intensive applications.

“The only thing I see
in NeXT that's really
unique is the operating
system. The hardware
features may appear on
other machines before
NeXT is even on the
market," said Steve Dow
of Calera Recognition
Systems.

Reese Jones of Far-
allon, which develops
Macintosh products,
said he thinks program-
mers will like the NeXT
cube. He cited the
Display PostScript im-
aging model as a very at-
tractive feature. Go’s
Jerry Kaplan said he
thinks NeXT's “great-

continued
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standard architecture) bus?
It’s not so confusing after
all, said industry heavy-
weights at the recent PC Out-
look conference in San
Francisco. Tandy Corp.’s
John Roach dismissed all
the “vapor talk” in the
micromedia about the “bus
wars.” “Users don’t need to
worry about the bus, any-

way, yet we continue to de-
bate and debate and de-
bate,” he said.

Roach suggested that
companies should *“do more
strategizing within rather
than in full view of our cus-
tomers.” Microsoft chair-
man Bill Gates agreed that
the bus architecture has no
effect on software compati-

bility and is therefore not
very important to users. Rod
Canion of Compagq, figured
to be the ringleader behind
EISA, agreed with that, but
he put in a plug for 32-bit bus
architectures, which he said
will be more important in the
1990s, when mainframe/
personal computer connec-
tivity becomes widespread.

“Chasing After Change”: Life Gets Harder
for Software Developers

D espite mostly glowing
predictions of comput-

ing in the next decade, in-
dustry executives at the re-
cent PC Outlook conference
agreed that the lag in soft-
ware development will get
worse. Developers at the con-
ference talked about the
overwhelming complexity of
designing new software ap-
plications for today’s market.
The problem is keeping
up with the competing hard-
ware and operating system
platforms as well as design-
ing for graphical interfaces.
Jerry Kaplan, CEO of Go
Corp. and a former execu-
tive at Lotus, pointed out that
Lotus 1-2-3 version 3 is
actually six different prod-
ucts because of the different
operating systems it will run
under (including DOS,
08/2, and Unix). Kaplan

said that small software
companies are faced with tre-
mendous financial risks if
they pick the wrong environ-
ment for their application.
The problem is largely
caused by hardware vendors
*““chasing after annual
change” to differentiate
themselves, thus making it
hard for software developers
to keep up, says Adele
Goldberg of ParcPlace Sys-
tems. Goldberg also blamed
the lack of software tools for
allowing one application to
work on multiple platforms.
Software developers face
a tough challenge. But as
Reese Jones of Farallon
Computing put it, “There
will be no more home-run
products. We can’t do that
anymore.” The trick is to
work on small pieces incre-
mentally. Developers need

to continue working in small
teams. Throwing lots of
people at a project doesn’t
work. And companies will
have to hope they chose the
right environment for their
product, he said.

Software companies have
learned from the famous de-
lays at Lotus and Ashton-
Tate. Companies will be
more cautious about pre-
announcing upcoming prod-
ucts and providing time-
tables for their availability,
and they will, in general,
be more tight-lipped about
their plans. This may be
tough for the press covering
these subjects, but it cer-
tainly will help software
companies avoid the embar-
rassment that Lotus and Ash-
ton-Tate have had to face
because of products missing
announced shipping dates.

Kodak Packs 4 Million Pixels onto Image Sensor Chip

C apping a five-year de-
velopment effort in elec-
tronic imaging, Eastman
Kodak has announced a 4-
million-pixel image sensor
chip that could have long-
term implications for both
commercial and consumer
applications. Officially
dubbed the KAF-4200 Full-
Frame Imager, the chip is
similar in design to charge-
coupled device (CCD) sen-
sors used in such applications
as TV cameras. But there’s

a very large resolution
difference.

A typical CCD chipina
consumer-type video camera
has a resolution of 510 by
389 pixels, while the Kodak
chip has a resolution of
2048 by 2048 pixels. This re-
sults in *“near-photograph-
ic” quality, and it’s all
packed onto a package
that’s just 19 millimeters
square.

But the KAF-4200 isn’t
designed for full-motion
video. Using a pair of 20-
MHz output channels, it’s ca-
pable of delivering only 10
frames per second, well

below the 30 frames per
second required for full
motion.

Potential applications for
the chip are numerous, in-
cluding ultrahigh-resolution
scanners and ultrahigh-qual-
ity electronic still cameras.
Consumer applications, how-
ever, are many years away,
largely because of the KAF-
4200’s price. Although
Kodak hasn’t announced a
price yet, a similar chip
with 1.7 million pixels sells
for $25,000 for perfect

continued
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Youre looking at something you wont see
anywhere else.

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

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

And QB Express—the interactive way to
learn all about your programming environment in
a matter of minutes—not hours.

Microsoft QuickBASIC also comes with
Easy Menus that let you develop programs with

a minimum number of menu choices. Context-
sensitive Help for immediate help with error
messages and variables by simply punching a key,
or clicking amouse. And abuilt-
in debugger that lets you see
exactly what your program is
doing, as it’s doing it.

Best of all, Microsoft Quick:
BASIC is packed with enough
power to handle whatever prob-
lems drove you to program- -
ming in the first place. Fact is, -
it translates your program into executable code at
an incredible 150000 lines per minute.

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

Microsoft Quick BASIC

Making it all make sense:

For more information call (800) 541-1261. Customers in Canada, call (416) 673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft
and the Microsaft logo are registered trademarks and Making it all make sense is a trademark of Microsoft Corporauon IBM is a registered trademark of International Business Machines Corporation.
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est innovation was the
deal with IBM." Kaplan
also said that NeXT may
have an uphill battle
trying to capture users
who don’t care about
programming as well as
scientists who don’t care
about high-level interface
tools.

“Steve is king of ease
of use,” said Adele Gold-
berg of ParcPlace Sys-
tems, adding that the
main feature of the
NextStep operating envi-
ronment is “putting
control on the desktop.™
® Vendors like Aldus,
Ashton-Tate, and Inter-
leaf have been working
with DECwindows for
several months now, say
DEC officials. DECwin-
dows is “quite porta-
ble,” said DECwindows
team leader Scott
McGregor. DECwindows
applications will be
ported to the OS/2 envi-
ronment once his team
knows what users want,
McGregor said.

* Prentice-Hall (Engle-
wood Cliffs, NJ) is fin-
ishing up publication of
two 10-volume series of
AT&T documentation
to go with version 3.2 of
Unix System V. One
set covers plain Unix; the
other, Unix for 80386-
based systems.
* Computer software
and computer systems
were two of the “worst
performing industry
groups” during 1988,
according to a report re-
leased by Standard &
Poor’s. Collective finan-
cial performance of
software companies fell
13 percent last year (2
percent better than gold
mining), while compa-
nies involved in computer
systems declined by 3.6
percent, S&P analysts
said. On the happy side
of that scale, with gains
continued
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chips, with the price going as
low as $1000 for chips with
defective pixels. A Kodak
spokesperson said the price
for the KAF-4200 is “likely”
to be somewhere in the
$50,000 to $100,000 range.
That will limit its initial ap-
plications primarily to the
military and to sophisti-
cated applications, such as
medical imaging.

Dr. Michael McCreary,
manager of product develop-
ment for Kodak’s Micro-

electronics Division, told
Microbytes Daily that one
of the reasons the chip will
be so expensive is that the
yield of perfect chips during
the manufacturing process
is exiremely low. In addition
to the problems of produc-
ing a chip with 4,194,304
perfect individual micro-
scopic diodes on a 19-mm
square, the fabrication pro-
cess has to be held to close
tolerances to eliminate
what’s called “dark cur-

—_

rent,” spurious noise in the
semiconductor substrate that
causes bright speckles in
the image.

Kodak had planned to
start shipping samples of the
chip in January, with full-
fledged production scheduled
by the middle of this year,
the company said.

For further information,
contact Eastman Kodak, Mi-
croelectronics Technology
Division, Rochester, NY
14650, (716) 477-7053.

Novell to Offer Tool for Distributed Processing

ovell plans to soon of-

fer a software tool that
will help programmers de-
velop applications that fea-
ture distributed processing.
The new NetWare RPC (for
remote procedure call) is a
C preprocessor and a set of
network-specific library
files designed for various
network protocols. Net-
Ware RPC is actually a
Novell version of a product
developed and already being
sold by Netwise (Boulder,
CO). NetWare RPC is sched-
uled to be available in the
first quarter of 1990 for both
DOS and OS/2.

In designing a distrib-
uted-processing or client/
server application, a pro-
grammer will divide the ap-
plication so that part of it
will run on a user’s work-
station (the client side) and
part on a central file server.
With Netware RPC, the

programmer will not have to
be concerned with any of

the communications-oriented
code that is needed by each
particular type of network
operating system. For ex-
ample, the programmer
could use a single set of net-
work functions and compile
an application to run on a
NETBIOS-compatible net-
work. Later, the program-
mer could recompile the pro-
gram with a different

library file to have the appli-
cation run on a network that
uses OS/2's Named Pipes
protocol or the Sockets pro-
tocol used in Berkeley Unix.
In addition to these library
files, Netwise will also have
library files for the TCP/IP
protocol used in Unix and the
SPX protocol used by
Novell. A library file for
IBM’s APPC protocol used
in its System Network Archi-
tecture is scheduled to be

available next year.

Initially, Novell will of-
fer only the SPX library file.
Developers, however, will
be able to obtain the other
network protocol files di-
rectly from Netwise. Also,
Netwise's own version of
the product, called RPC
Tool, is available for sev-
eral environments, including
DOS, 0S8/2, Unix, and
DEC VMS. The DOS version
starts at $1250; the OS/2
version, $1750. When the
Novell version of the prod-
uct becomes available
(planned for the first quar-
ter of 1989), the DOS version
will sell for $950; the OS/2
version will sell for $1750.

For further information,
contact Novell, 122 East
1700 St., P.O. Box 5900,
Provo, UT 84601, (800) 453-
1267, or Netwise, 4745
Walnut St., Boulder, CO
80301, (303) 442-8280.

Different Drum Uses Computer, Radio Waves

magine playing a

Beethoven sonata with a
pair of drumsticks. The lo-
cation and force of the drum-
stick as it strikes the drum
determines the tempo and the
shape of the notes played in
the sonata. Or, if you can
write music, imagine com-
posing a piece for an orches-
tra and then adding expres-
sion and tempo with a pair of

drumsticks. That’s what
Max Mathews’s Radio Drum
is all about.

Mathews, a former Bell
Labs scientist specializing in
acoustics, retired last year
to join Stanford’s Center for
Computer Research in
Music and Acoustics
(CCRMA, pronounced
“karma”). Actually, the
Radio Drum was invented

by R. A. Boie, Mathews’s
former colleague at AT&T.
But it is based on a concept
developed by Mathews,
who hopes it will become a
commercial product.

The drum is a sheet of
metal, approximately 18
inches square, covering an
array of radio sensors. In re-
sponse to how the player

continued



Youll never know
how quick it is until
you open it up and see

what it can do.

Allthe horsepower intheworld S
is useless until you can get at it.

Introducing new Microsoft”
QuickC® version 2. The fastest,
easiest way to master all the power
and glory of C. Frankly nobody but
Microsoft packs this many exclu-
sive features into a single package:

For starters, theres QC Advisor
—a new hypertext electronic man-
ual that teaches, helps and guides
you on screen. It even lets you cut
and paste sample programs, so you
can learn C the easy way.

By examp]e. New Microsoft QuickC 2.0. Zero to expert in record time.

And “C For Yourself,” our detailed book And speaking of development, its in-line
of C fundamentals that’ll give you more assembler lets you write assembly code
in-depth programming lessons. You'll find ~ within your C code for more efficient pro-
one in every box. grams. Plus it’s the only integrated debug-

With Microsoft QuickC,you canease  ger that lets you simultaneously debug C
into C with Easy Menus to help youwrite  and your in-line assembler. Talk about
your first C programs, then advance to Full  convenience. It even supports all memory
Menus to access the full-throttle potential ~ models within the integrated environment.

of C. You'll be up to speed in no time. For all the details, call us at (800) 541-
And speaking of speed, QuickC has 1261.The new Microsoft QuickC.

enough muscle for incremental compiling Get it. And break a few speed limits.

and linking at an incredible 25,000 lines per -

minute—so it'll make short work of any de-

velopment you have in mind. Making it all make sense.

Customers in Canada, call (416)673-7638. Outside North America, call (206) 882-8661. © Copyright 1989 Microsoft Corporation. All rights reserved. Microsoft, the Microsoft logo and QuickC are registered
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in performance, were
textiles, retail food
chains, shoes, tobacco,
and manufactured
housing.
* Apple II designer/
industry icon/electronics
whiz-guy Steve Wozniak
sat in as disc jockey for
the morning drive-time
slot at a San Jose, Cali-
fornia, radio station re-
cently, apparently to
good reviews. Woz, who
also cofounded Apple
Computer, produced two
rock festivals, and re-
cently coauthored what
may be the worst collec-
tion of computer jokes
ever published, hosted
the morning spot on
KSJO, an FM rock sta-
tion. It was a one-day-
only gig: the usual disc
continued

positions and strikes the
drumsticks, these sensors
send signals to a D/A data
acquisition board in the
computer. The computer
stores these signals in mem-
ory and uses them to modify
the frequencies and dura-
tion of the notes played in a
score of music, which is
also stored in the computer.
The resulting signals are
sent via a MIDI interface
card to an electronic music
synthesizer for playback.
Mathews’s original drum
used strain gauges to deter-
mine the deflection of the
drum membrane after each
strike of the drumstick. The
radio-wave model, developed
by Boie at AT&T, allows
more precise modulation of
the sound.

The Radio Drum per-
forms the role of a conductor
of a symphony. Mathews
calls the software that inter-
prets the signals from the

Radio Drum the conductor
program. The drum allows
the performer to modify the
tempo and tone of the lines
of the composition stored in
memory. The scores for any
number of instruments can
be stored, so the Radio
Drum can conduct an entire
orchestra. Tempo is con-
trolled by the frequency with
which you strike the drum.
Each strike of the drum rep-
resents a beat in the musical
score. Using the conductor
program, you can add the
beats to the composition as
desired. As you strike the
drum, the beats are then
played sequentially. Each
beat can represent any num-
ber of instruments. The
tone, or ‘“‘shape,” of the note
is controlled by moving the
second drumstick in the
horizontal and vertical
dimensions of the drum sur-
face (the horizontal or x-
axis controls bass, and the

vertical axis controls
treble).

The Radio Drum allows
the performer to play elec-
tronic music without using
the keyboard of the synthe-
sizer. Mathews says a syn-
thesizer played on a keyboard
always sounds like a key-
board. The Radio Drum lets
you modulate tones much
more flexibly than with a
keyboard, he says. And you
don’t have to be an accom-
plished pianist to play the
Radio Drum.

Currently, Mathews has
the Radio Drum hooked up
to a Data Translation acqui-
sition board in an IBM PC-
compatible. The conductor
software can be used with
Mathews’s own text editor
for entering scores or with a
more elegant scoring pro-
gram developed by Dr. Le-
land Smith of Stanford (and
marketed by Passport Design

continued

Wherever your business takes you, take along

the WorldPort 2400™ Portable Modem. Leaving
the office doesn’t have to mean leaving behind
the world of high-speed, 2400 bps communica-

Iravel

tions. Worldwide, in virtually every situation,

including hotel rooms and phone booths, your
ahility to communicate clearly and efficiently

remains intact.

Representing the cutting edge of modem tech-

that go far beyond costly internal units, such as
Bell and CCITT standards, direct connect and
acoustic interface (300 and 1200 bps), battery
power, shirt pocket size, and a tiny price.

In fact, the WorldPort modems are the ultimate
for both portable and desktop applications. And

the WorldPort 2400 comes with Carbon Copy

PLUS™ communications software, for even

greater value.

nology, the WorldPort line of portable modems

combine a broad range of features that bring
you the best value in modems today. Features

If you want a modem that works where you do,
put the WorldPort Series to work for you. In

the office. On the road. Or at home. For more
information about our full line of WorldPort
modems, or the name of your nearest dealer,
call us at 800-541-0345. (In New York, 516-
261-0423.)

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

TELEX: 6502848020
FAX: (516) 754-3491

WorldPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Meridian Technology, Inc.
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120 MBytes of power, speed and security

in a revolutionary, removab

tlast, the Disk Pack gives

you everything you've al-

ways wished for in a data
storage system. The speed and high
storage capacity of a hard drive. The
ease and convenience of a floppy disk-
ette. And the safety of a tape backup.
All wrapped up in a state-of-the-art
rugged unit, about the size of a paper-
back book. Designed to make your life
a lot simpler and more secure.

True portability is here
Just picture this: With the Disk Pack
you carry your whole work environ-
ment with you, wherever you go. All
your files, all your data stay orga-
nized and configured just the way you

« created them. Between
your office and remote
sites. Or home. Or an-
other department. You
can even mail a Disk
Pack. It's that
rugged.

Tbe Disk Pack frees

e hard drive.

banker or accountant sensitive data
and Uncle Sam confidential informa-
tion. Al fully secured in a snap.

IBM PC - MAC
X o 1 8
DISK || DISK || DISK || DISK {| DISK
PACK | | PACK | | PACK || PACK | [ PACK
Gel full data poritabilily and security on
tbe computer of your choice. Macintosb,
PC-Compatible or PS/2

Blazing speed
Rock-solid reliability
Limitless expansion

Breakthrough technology makes the
Disk Pack four to five times more
reliable than other removable prod-
ucts. Access times as low as 13 ms
make it one of the fastest hard drives
on the market. The Disk Pack doesn
limit you to a single storage capacity
either. You can interchange 20-, 40-,
80- or 120-MByte modules in your

Circle 162 on Reader Service Card (DEALERS: 163)
For more information call
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you from the ¢
of fixed computers. Your whole

work environment fits in the palm of your band,

Total security for your data
Simply slide out a Disk Pack module
and lock away your entire business
customer base and payroll figures in
a drawer or safe. Same for lawvyer,

DISK PACK

The new standard in data storage technology
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11693 San Vlceme Blvd Sune 370
Los- Angeles;-CA 90049
Disk' Pack ts-a"trademark of IEF

system and between systems. Link
modules up for a whopping Half-
GByte + of on-line data. Store them
for unlimited off-line data. And do
lightning-fast data backups.

That's not all. The Disk Pack turns a
shared computer into your fully per-
sonal machine within seconds. It's
ideal for space grabbing applications
such as color graphics, CAD, or
music. One Disk Pack module does
the job of

100 diskettes.
Ten times
faster. And with
a lot less hassle.

And thanks to
the Disk Pack’s

. hi The Disk Pack is ideal for
umque archi- data security. Lock it away
tecture, you I ana forget about accidental or
use it equally intentional data loss
well on any Mac, Apple, PC-compati-

ble or PS/2 computer. It's that advanced.
Outside the USA, contact IEF, Tel: (33) 1 45 57 14 14
217 Quai de Stalingrad 93134 Issy, France

YES! [ want 10 know more about Mega Drive Systems’ new data
storage lecinology. Please rusb me more information about the
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Hard Disk Care and Mainlenance” today
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I Mega Drive Systems, Inc.
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| jockey. a shock-jock by
the name of Perry
Stone, was on vacation.
According to KSJO sta-
tion manager David Bar-
onfeld, the phone re-
sponse to Woz was
“really excellent.”
* A kind and gentle
correction: Interstate
Electronics (Anaheim,
CA) wrote, most politely,
and without even a hint
of the “nyah-nyah™ tone
we hear so often when
we goof up, to tell us of
an error in our Septem-
ber 1988 Microbyte on its
chip set and 80-
MFLOPS boards (page
| 12). We stated that the
Analog Devices 32-bit
digital signal processors
being used by Interstate
are limited to fixed-
continued
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of Half Moon Bay, CA, as
Score). Mathews has also
written an improvisation
program for the Radio
Drum; it allows you to play
music interactively, without
first entering a musical
score. One drumstick con-
trols the sequence up and
down the musical scale; the
other controls the interval.

Mathews hopes to de-
velop a commercial version
of the Radio Drum that will
produce MIDI interface sig-
nals directly, eliminating
the need for the data acquisi-
tion board. The MIDI
model would allow the user
to play the Radio Drum di-
rectly connected to a synthe-
sizer or to send the MIDI

signals to the Conductor Pro-
gram for use in composi-
tion. It would also allow the
drum to be used with any
brand of computer.

For further information,
contact Max Mathews at the
Center for Computer Re-
search in Music and Acous-
tics, Stanford University,
Stanford, CA 9430S.

Analysts, Developments Offer Bright Chips Forecast

emory chips will re-

main a dynamic mar-
ket, spurred by innovative
designs, greater densities,
and growing demand, a
group of industry watchers
we heard recently agreed.
At a panel convened in New
York by Hitachi America,
analysts predicted that the
current shortage in DRAM
chips will be over by the
middle of this year.

The rosiest projection for
the chip industry was deliv-
ered by Dan Klesken of
Montgomery Securities (San
Francisco): He predicted
that total DRAM shipments
would surge from 52.7 tera-
bytes in 1988 to 480 terabytes
in 1992, an increase of over
nine times, fueled by grow-
ing demand for personal
computers, laser printers,
and fax machines and by

the emergence of such high-
tech consumer products as
digital VCRs and high-defi-
nition TV. By 1995, Kles-
ken said, 25 percent of
DRAMs will be used for
consumer products, 65 per-
cent for microcomputers
and peripherals, and only 10
percent for minicomputers
and mainframes.

Klesken, however, cau-

continued

1 MODEL 9000 (E)(E)PROM
e MPU PROGRAMMER

* Fastest programmer on the market.
* Quick & Intelligent programming
algorithms.

% * Supports megabit eproms.

* Programs largest variety of chips in-
cluding Prom replacements, Eproms,

EEProms and MPU's.

2

MODEL ROMX-2XL
EPROM EMULATOR

3 MODEL PCSS-81 INTELLIGENT
e SERIAL CARD

* 8 Co-processor driven RS232
channels/card.

* 1-8 cards per computer.

* BIOS Enhancement Software
included.

¢ Eliminates host processor
overhead.

* 32-2048KByte buffer memory.

* May be used standalone in
custom application.

MODEL PCSS-8X MULTIPORT

e SERIAL BOARD

* 8 RS232 ports per card (optional 4 port).

» All 8 ports 100% DOS compatible.

* 32 ports may be added to a PC.

* Optional RS422 to 4000 ft.

* Interrupt driven BIOS Enhancement Soft-
ware included.

e Emulates 2716-27010 eproms.

* 256K to 1024K memory available.

» Battery backed up, auto emulate on power-up.
* Low-cost, pays for itself on first project.

* Free 19.2K Serial Communications Software.

DEVELOPMENT HARDWARE & SOFTWARE
P.O. Box 2310; Bay St. Louls, MS 38521-2310 U.S.A.
ORDER TOLL FREE 1-800-255-GTEK (4835) FAX: 1-601-467-0935
MS & Technical Support 1-801-467-8048
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The easy way

o move files between the 514" world of PCs, and the

312" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family.

Because your PCs, PS/2s, 386 s and
laptops all talk to different floppy disk
sizes and formats, they can become
frustrating islands of information.

For the simplest way to get files back
and forth, just install Sysgen’s Bridge
products. Presto: Your different com-
puters can talk to common diskettes.

Sysgen pioneered bridges. Now here
are three ways to simplify your life in
a multi-computer office.

Solution 1: Our
Bridge-File 5.25
floppy disk drive.

A best seller, with over
50,000 installed. Attach it to your PS/2,
and you can read and write files from
PCs. Critics and users alike have raved

Trademarks: Sysgen, Bridﬁ:—Flle. Omni-Bridge—Sysgzn [nc.; PS/2—International Business Machines Corporation.
Regislered Trademark: IBM—Intemational Business Machines Corporation.
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And here’s the ideal controller:
The Omni-Bridge
Controller.

about its small footprint, ease of use,
and dual density capacity of 360Kb
and 1.2Mb. (IBM’s drive is twice
the size, yet stores only one-fourth
the data.)

Every PS/2 user deserves this easy
connection to the world of PCs.

Controls up to four
drives, so you can mix ¥
and match 5%”, 314", and ¥
floppy tape drives as you need. This
hot card gives you big storage, plus
twice the floppy disk and floppy tape

2

Solution 2: Our Bridge-File 3.5

floppy disk drive. transfer performance rates! At only
You get 720Kb $95, this is a winner.
and 1.44Mb capacities.

Get your computers talking.
Call the Sysgen Hotline for the
name of your nearest dealer.
1-800-821-2151.

SYSGEN

I NCORPORATED

556 Gibraltar Drive, Milpitas, CA 95035
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Connect it to any
PC, and you can read
and write files from
PS/2s, 386s, laptops, and other
3%" machines.

Now all your PCs can share files
with your newer systems.
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point arithmetic. **Not
true,” says Interstate.
“The Analog Devices
chip sets being used in
our QUEN family proces-
sors perform both

fixed- and floating-point
arithmetic.” We stand
corrected and apologetic.
® Scan this deal:
Microtek (Torrance, CA)
is tossing in some fine
software with its Macin-
tosh scanners. Buy a
Microtek gray-scale scan-
ner (MSF-400G, MSF-
300GS, MSF-300G,
MSF-300QS, or MSF-
300Q) and you'll get a
free copy of Silicon
Beach’s Digital Dark-
room. The company

said it will also bundle in
a free SuperPaint 2.0
with every Mac scanner.
® Several software pub-
lishers were quick to state
their support for

DEC’s new desktop
computers. Oracle said
its relational DBMS will
be available on the new
VA Xstations and DECsta-
tions, under VMS,
Ultrix, and MS-DOS;
Autodesk will port
AutoCAD to the RISC-
based DECstation 3100;
LSI Logic will offer its
Modular Design Envi-
ronment (for engineering
ASIC designs) on the
3100; and Mathsoft is
moving its MathStation
problem solver/document
producer to the new
DECstations and VAX-
stations.

e Silicon Graphics
(Mountain View, CA)
says it has so far

shipped 1000 Personal
Iris systems. As we re-
ported here when the ma-
chine was announced

last October, the $16,000
Personal Iris represents

a substantial drop in cost
for a three-dimensional
graphics workstation.

tioned that chip makers may
not be able to meet new de-
mand unless they raise levels
of capital investment. Be-
tween now and 1990 alone,
he said, the equivalent of 11
major fabrication plants run-
ning round the clock must
be brought on line, at an in-
vestment of over $35 billion,
and chip yields must more
than double. But he doubted
that U.S. chip makers will
gain in the market, predict-
ing instead they will retain
their current share of 15
percent to 20 percent, or at
best 25 percent.

The picture for Asian
producers is different: Capi-
tal investment by Japanese
chip makers is still two and a
half times greater than by
U.S. companies, he said, and
Korean manufacturers—es-

pecially Samsung, Goldstar,
and Hyundai—are pouring
billions of dollars into devel-
oping capacity.

Analyst Amy Wohl, of
Wohl Associates (Bala Cyn-
wyd, PA), said she sees
hope in EEPROM chips, say-
ing they will resolve the
age-old ““duality” of mem-
ory—the division between
volatile and permanent
storage.

Recent technical devel-
opments signify that innova-
tion will continue to drive
the chip industry. Hitachi has
confirmed that it is working
on a 16-megabit CMOS
DRAM and has offered tan-
talizing glimpses of other fu-
ture developments: 100-
megabit DRAMs and chips
based on superconducting
ceramics. Researchers at the

company’s lab cautioned
that developments in materi-
als physics will be neces-
sary to achieve these aims.
IBM and Texas Instru-
ments both recently claimed
breakthroughs in chip tech-
nology. IBM researchers said
they have devised a way,
using advanced lithographic
techniques such as electron
beams or x-rays, to make
CMOS chips with circuits
one-quarter of a micron
wide, permitting transistors
that switch 30 billion times
per second and chips with
up to 256 megabits of stor-
age. And TI said it has built
the world’s first quantum-
effect transistors, which oc-
cupy 100 times less space
and switch thousands of
times faster than the transis-
tors used in today’s ICs.

Mainstream Will Look More Three-Dimensional

hree-dimensional im-

aging and animation has
comprised a small, expen-
sive, and very specialized
segment of the computer
hardware and software mar-
ket. But there are signs that
three-dimensional technol-
ogy this year will begin to
emerge into the mainstream
of personal computing.
And one of the big players in
this small field will be
Wavefront Technologies
(Santa Barbara, CA).

You’ve probably seen
Wavefront’s work on TV
commercials and network
spots, most notably during
last year’s Summer Olym-
pics. Most of the slick graph-
ics NBC used in the sum-
mer games were created on a
Silicon Graphics machine

using Wavefront’s three-
dimensional animation
software.

While the big push for
“fancy pictures” in 3-D
came from Hollywood,
Wavefront’s cofounders Bill
Kovacs and Larry Barels
say that scientific and engi-
neering computing—not the
entertainment industry—will
bring 3-D into the
mainstream.

People in the technical
market aren’t interested in
theatrical animation.
They’re interested in “de-
scribing their problem,”
says Kovacs. They can get
part of the way with CAD
and finite-element analysis.
But to achieve true, realis-
tic modeling of a physical de-
sign, either you construct a
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TECHNOLOGY NEWS WANTED. The news staffat BYTE is
interested in hearing about new technological and scientific de-
velopments that might have an impact on microcomputers and
the people who use them. If you know of advances or projects
relevant to microcomputing, please contact the Microbytes staff
at (603) 924-9281, send mail on BIX to Microbytes, or write to
us at One Phoenix Mill Lane, Peterborough, NH 03458. An
electronic version of Microbytes, which offers a wider variety of
computer-related news on a daily basis, is available on BIX.

physical model or you use
three-dimensional render-
ing, in which you add color,
shading, and texture to the
wire-frame or line image,
and then apply motion to it.

With sophisticated three-
dimensional graphics hard-
ware like the Silicon Graph-
ics Personal Iris, priced
under $30,000, the oppor-
tunity is there to make three-
dimensional modeling and
animation available to a much
broader base of users. The
missing link is affordable
software. Wavefront’s cur-
rent software costs in the
neighborhood of $40,000.
Pixar (San Rafael, CA),
which is a competitor of
Wavefront, offers a complete
hardware and software sys-
tem priced over $60,000.

The next step is to offer
products at a much lower cost
with easier user interfaces.
We can expect these kinds of
products to emerge some
time this year. Barels expects
IBM to offer three-dimen-
sional capabilities on its RT
PC, using a Silicon Graph-
ics add-in board and Graph-
ics Library.
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AST makes the fastest and highest-quality desktop
computers in the business world. One of them is
right for you. Whether you need a personal com-
puter for general office work, engineering, desktop
publishing, financial analysis
woES || or running your business at
LE0E 0T G0 home, you can count on AST
o B to fit your desktop size, your
T~ as || budgetand your need for
17 X L T— ultimate speed.

e Our Newest Wonders. If
you want extra performance and high quality
without spending a lot of money, try our newest
computers — the AST,Premium® 386/16 and the
AST Bravo/286. Our cache-based AST Premium
386/16 makes 386™-CPU computing available to
even the most cost-conscious budget. And the AST
Bravo/286 is all the AT®-compatible power you

*Source: PC Week, Nov. 14, 1988.

need to manage your small business or home office,
or use it as a node in a local area network.

Our Most Powerful Wonders. For high-speed
CAD/CAM/CAE, multitasking, multiuser environ-
ments and LAN file service, choose AST's top per-
forming systems. The 25 MHz AST Premium 386/25
and 20 MHz AST Premium/386C bring the highest
performance to your sophisticated 386-CPU based
applications.

Our Most Versatile Wonder. If you have to
choose one computer that satisfies  grersem———w"
the broadest range of needs, let it
be the. AST Premium/286. Perfgct Top Rated
for flying through word processing, 986 PC
large spreadsheets and even techni- —PC Digest
cal applications, it's the industry’s =
award-winner for 286 performance and value.

Our Smallest Wonders. When your desktop space

AST, AST logo and AST Premium registered trademarks AST Research, Inc. 80386 arrd 803865X trademarks Intel Cory

AST markets products worldwide — in Europe and the Middle East call 44 1 568 4350; in Japan cal

AST Introduces

SLAIMLR TOLRISTS
T Sl L

AST Premium

AST Bravo/286
Extra value, quality
and AT-compatibility
for business or
home office use.

Workstation/286
Executive styling

and test-proven AT
compatibility in a
powerful 286 computer.

AST Premium/286
~Dutstanding, industry

“ winner for general

business and technical
applications.

AST Premium 386/2
State-of-the-art

solution for ultimate
LAN file service and
CAD/CAM/CAE.




is limited, but your appetite for speed and power . o ——
isn't, the AST Premium Workstation/386SX and the SN . b
AST Premium Workstation/286 S = . P '

a1 Iam [ anend user areseller.
offer test-proven compatibility N
you can rely on. These sleek, | { P S Y i 75
small-sized wonders are the qual- | Title _ —

ity answer to cost-effective, high- M NSE J Company
performance desktop. comput;sllllg. LPQ A_W@QS_ Address
AST Service, Support And Reliability — The Giity/state/Zip
Eighth Wonder. The AST logo means quality prod- g v
ucts and service. In fact, PC Week recently named || AST Research, Inc. 2121 Alion, Irvine CA 92714-4992. A1t MC.
AST first in technical support, over Compag® — S — -
and IBM®*
For the products and service that will make you the »
next wonder of the world, ask for AST Computers. H
For more information, call (714) 863-0181 and ask ®
for operator BB6 , use our Bulletin Board Service ' RES o,
number (714) 852-1872, or fill out the coupon. Times Have Changed.

1l other product and brand names are tradeinarks and registered trademarks of their respective companies. Copyright © 1989 AST Research, Int. Alf'rights reserved.
1 3 818 0710; in the Far East callour Hong Kong office 852 5 806 4333; in Canada call 416 826-7514. Circle 29 on Reader Service Card (DEALERS: 30}
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AST Premium
AST Premium/386C AST Premium 386/16 Workstation/386SX
Muitiuser, muttitasking Cache-based, true 32 Executive styling
386-CPU powerhouse bit, 386 CPU processing in a cost-effective,
with integrated cache for sophisticated, yet entry-level 386-
architecture. atfordable computing. CPU system.
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Why the FREE
Inmac catalog is the

computer accessory
you’ll value most.

You get “a store

in a drawer.”

Page after page of PC products that
make work easier, more effective. At
your fingertips, when you wish.

Plain talk makes

it all easy.

Spacesavers, workstations, cables,
disks. All explained in simple language
& pictured as you'd use 'em. Call with
any questions:; Our informed staff helps
you get the right item, instant credit,
fast delivery.

The final decision

1S yours.

Unlike some catalog firms, Inmac lets
you decide when you're satisfied with a

product. A promise we back up with
ironclad guarantees.

Call now toll free:

1-800-722-4770

Ext. 2467

e e
Use the resource
that gives the
world's sharpest
business compu-
ter usersan
extraedge.

— L
N
Call or send coupon to

Inmac, 2465 Augustine Dr.,
Santa Clara, CA 95054.

¥

AYES!

Send my first Inmac catalog today!

Il B BN BN B B ..
) T
5

Il BN B BN BN B .

City State Zip
(

Area Code  Phone No, Code 5550
I In Canada, Call Toll Free 1-800-387-2173 I
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08S/2 Common Sense

Didn’t it occur to you that if Mark Mina-
si’s absurd claim (“The Good News and
the Bad News,’” October 1988) that
“background OS/2 processes slow down
by a factor of 10 to 500 times” was even
remotely realistic, others would have al-
ready noticed? A 10-second compile, for
example, that suddenly started taking an
hour would be fairly obvious, it seems to
me.

It hasn’t been noticed because it
doesn’t happen. There have been a lot of
ridiculous benchmarks over the years,
but these were some of the most
egregious.

String compares and such all run at
exactly the same speed on a given pro-
cessor, no matter what the operating sys-
tem. If you think you see a difference
under OS/2, it’s only because you don’t
get an infinitely large and instanta-
neously available time slice. When, as in
Minasi’s cases, the benchmark execution
times are on the same order as these
scheduling characteristics, of course the
results are nonsensical.

In a multitasking system, when and
how much of the processor you get de-
pends on the relative level of competition
for resources, the task switch time, and
the scheduling parameters. For example,
if you have too many processes chasing
too little RAM, any multitasking operat-
ing system will thrash, producing a very
sudden and dramatic decline in through-
put. (For OS/2 1.0 with the compatibility
box, the threshold appears to be just
below 2 megabytes.) Also, it’s well
known that getting in and out of read

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

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

mode on an 80286 is expensive, tut this
is hardly the fault of OS/2. (Switching
between protected processes or threads is
quite fast.)
0OS/2 may have its warts, and if Minasi
is suggesting that the scheduling param-
eters (e.g., the way priority is calculated)
should be tweaked, he may be right. But
on other than toy problems, I think most
designers are finding that OS/2’s supe-
rior kernel services (especially multi-
threading) make significant perfor-
mance gains easy to achieve.
Douglas A. Hamilton
Wayland, MA

Others have noticed. Page 63 of the No-
vember 1987 PC Tech Journal showed a
test wherein a large assembly language
program was run through MASM under
different circumstances. The people
there found that running the assembler in
the background while running the BRIEF
text editor in the compatibility box in the
Joreground slowed down the compile by
4640 percent. Not all DOS programs
cause this effect—I suspect it is the con-
stant keyboard polling of most text editors
that causes the damage.

For some reason, I found that VEDIT
slowed down the background more than
IBM’s Personal Editor, which in turn
slowed down the background more than
BRIEF. The bottom line is that you're not
going to use the compatibility box any
more than you have to.

“Nonsensical” is a term that’s mean-
ingful only when there is common sense
of some kind. No one yet has common
sense about OS/2, because it'’s so new.
It’s the common sense that I'm trying to
help establish.

Your comment about the 2-megabyte
value in 0S/2 1.0 is well taken but really
doesn’t apply, because the test was done
on a 4-megabyte machine and swapping
was disabled.

I never disagreed with your contention
that “switching between protected pro-
cesses or threads is quite fast.”” By now,
you have seen my November 1988 col-
umn, where I discuss that.

continued



dBASE Users— Attack
the Mac with FoxBASE+/Mac

New Frontiers, No Fears.

FoxBASE-+/Mac gives you the unprece-
dented ability to run your dBASE pro-
grams on the Macintosh immediately—
without changing a single line of

code! But there’s much more. With
FoxBASE +/Mac you can create
beautiful, robust applications that
are truly Mac-like—using the
Jamiliar dBASE language!

Speed and Power.

FoxBASE +/Mac gives you speed to
burn— plus the power and performance
you've come to expect from Fox. In fact,
FoxBASE +/Mac is by far the fastest
database system available on the Mac
today— up to 200 times faster!

View Window.

The View Window is the master control
panel for FoxBASE +/Mac’s graphical,
non-progranuming interface. Use it to
open and close files, set up indexes,
establish relations, access BROWSE, and
even to modify database structures!

BROWSE.

FoxBASE +/Mac’s BROWSE feature
brings new convenience and power to
database display and editing! You're in
complete control—BROWSE lets you
dynamically adjust the size and order of
fields displayed, add or delete records,
and split the window to show different
database sections side-by-side. Together,
BROWSE and View Windows eliminate
the need to write programs for common
database operations!

Integrated Graphics.

Copy and paste graphs, charts, diagrams
and even pictures into your database —
instantly! FoxBASE+/Mac gives you the
power to display these graphics, or
merge them into reports and documents!

FoxBASE and FoxBASE+ are trademarks of Fox Software.
dBASE and dBA3E 11 PLUS are trademarks of Ashton-Tate.
Macintosh is a trademark of McIntosh Laboratory, Inc.,
licensed to Apple Computer, Inc.
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You can create stunning screens like this with FoxBASE + /Mac—immediately!
This actual FoxBASE + /Mac screen photo illustrates the View Window,
Command Window, Integrated Graphics, Menio field editing,

Trace and Debugging Facilities, and the BROWSE feature.

Command Window.

FoxBASE +/Mac’s Command Window
gives both experienced developers and
novice user ultra-convenient access to
the dBASE command language —just
type a command into the Command
Window, and it's executed!

FoxBASE+/Mac is part of the award-win-

Get The FoxBASE+/Mac
Facts Now!

Call (419) 874-0162 Ext. 320 for more
information about FoxBASE +/Mac. Or
visit your local software retailer.

Circle 106 on Reader Service Card

ning family of products from Fox Software.
For two years in a row, FoxBASE+ has been
given the prestigious Editor's Choice award
by PC Magazine, and scored an impressive
9.2 out of a possible 10 when tested by
InfoWorld's Review Board!

FOX Software

Nothing Runs Like a Fox.

Fox Software, Inc. (419) 874-0162 Ext. 320
118 W. South Boundary  FAX: (419) 874-8678
Perrysburg, OH 43551 Telex: 6503040827
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Whenyou create PC database

you place unnecessary
restrictions on yourself.

FrSomctimcs we get so accustomed to being confined we forget there are better alternatives. 1
| - — — — S

pecifically designed for creating sophisticated applications,
Clipper® takes you far beyond the limitations of other PC
database development systems.

Clipper’s open architecture, for example, allows user-defined
functions as well as outside routines written in Assembler, C and
many other languages, to be easily integrated into one seamless
application.

In addition to its ability to work with the dBASE® language,
Clipper provides new language extensions and enhanced com-
mands for creating menus, screens, windows, arrays and input
validation. All saving hours of coding time.

It offers a full-featured Debugger. A customizable error system
to create your own error recovery strategy. Sophisticated record
and file locking capabilities that make networking applications
easier to create. And runs applications up to 20 times faster
than dBASE.

What's more, Clipper produces .EXE files which free you from
runtime modules, licensing costs, royalty fees, and additional
software requirements.

Clipper.

Everything you've been asking for in a database development
system. With a degree of freedom you’ve never experienced.
The question now is, just how locked into your
old ways are you?

For a free demo diskette and booklet, Developing

L]
lzmgr ’
Nantucket Corparation, 12555 West Jeflerson Boulevard. Los Angeles, CA 90066, fax: (213) 397-5469. telex: 650-2574125
Copyright © 1989 Nantucket Corp. Al rights reserved.

Clipper. Nantucket and the N. ks of Nantucket Corp. Other brand and product names
are used for identification purposes only and may be trade marks or registered trademarks of their respective holders.

and Compiling with Clipper,
call (213) 390-7923.

ket logo are registered trad

 applications without Clipper;
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Thanks for reading the column. The
feedback is always helpful and interest-
ing.—Mark Minasi

More on OS/2

In *“All Together Now” (September
1988), Mark Minasi tests OS/2 1.0’s vir-
tual memory manager. His BASIC pro-
gram runs 650 times slower when using
the virtual memory. (The execution time
is 5487 seconds.) He claims that each
memory access becomes a disk access
once virtual memory is activated.

The program was similar to this:

for i=1 to 500 : for j=1 to 500 :
a(i,j)=100 : nextj : next i

(where 500 is the value of Minasi’s
“ad”).

Did he try a(j,1) instead of a(1,)?
Execution must be some 500 times
faster, almost as fast as in RAM.

BASIC stores the matrices in column-
wise order, so the offset of memory loca-
tions (2-byte integers) is as follows:

a(l,1) : 2%0; a(1, 2) : 2¥500;
. ;a(1,500) : 2¥24500
a(2,1) : 2%1; a(1, 2) : 2%¥501 ;

a(1, 500) : 2¥24501
a(500, 1) : 2%¥499 ; a(500, 2) : 2¥999 ;
. ; a(500, 500) : 2%¥24999

If the virtual memory page size is 2K
bytes, in each second memory access a
full page must be written to and another
read from disk. In other words, the whole
array must be read and written 500
times. If the disk transfer rate is 100K
bytes per second and the array size is SO0
X 500 % 2 bytes = 500,000 bytes, then
it takes some 2 X 500 x 500,000 / 100
= 5000 seconds.

This example clearly shows that if you
have a memory system with more than
one level, the programmer and/or the op-
timizing compiler must rearrange code
sequences to keep the number of data
transfers between the memory levels to a
minimum,.

And for the sake of correctness, the
*“time to process each byte” of data in the
article must be in milliseconds, not in
seconds.

G. Mark
Budapest, Hungary

See my December column for a discus-
sion of this. By the way, since the Decem-
ber column was printed, two readers
have asked why I ran the virtual memory
tests on OS/2 1.0 rather than on the beta

continued



Proteus’ offers the fastest for the '

PC EXPERTS AGREE:

| vwﬂ

BESTIN
ITB CLASS

least, and supports them the most.

Proteus® sells the fastest personal computers
you’ll find. But as experts from BYTE, InfoWorld,
Personal Computing, and others have discovered,
our computers are more than just fast.

“The Proteus is an excellent value for the perform-
ance it offers potential buyers. Its speed, expan-
sion capability, and service contract put it in a

class with the big boys.”

Personal Computing Magazine

12MHz, ZERO WAIT STATE

* Intel 80286-12 CPU

» 640K RAM expandable to 16MB

¢ 32KB cache memory

¢ 8 expansion slots

¢ 2 serial & 1 parallel port

¢ 1.2MB floppy drive or 3.5"
microfloppy

¢ Dual HD & floppy controller

¢ 200W power supply, 110/220V

¢ 101 key tactile keyboard

* 15-month free on-site service

* Made in US.A.

Complete Systems

with Hard Disk and Monitor:

* 20MB mono $1,905

* 20MB EGA plus color $2,350

* 20MB 16-bit VGA $2,780
for 40MB add
$142
for BOMB add
$445

/“ Y

“Proteus is
markedly faster
than any other
personal
computer we’ve
worked with,
including
Deskpro

386/20.”

Personal Computing Magazine

PROTEUS 386/16

16 MHz opt. 20MHz
ZERO WAIT STATE
* Intel 80386 GPU at 16 MHz
¢ Optional 80386 -20MHz
¢ IMB RAM - Expandable to 16MB
¢ Intel 82385 EE cache ctlr
¢ 32K fast cache
e 2 serial & 1 parallel port
¢ 1.2MB floppy drive
¢ Dual HD & Aoppy controller
* 200W power supply, 110/220V
¢ 101 key tactile keyboard
¢ 15-month free on-site service
* Made in US.A. $2,195
Complete Systems with Hard
Disk and Monitor:
¢ 40MB 28ms mono $2,899
* 40MB 28ms EGA plus color $3,299
* 40MB 28ms VGA plus $3,699
for 80MB add
$185
for 100MB add
$614
for 150MB add
$1,420
for 340MB add
$2,675

EF.‘-._

= owoani WOALS: 1 ) RABSEETN

o ’.‘.‘.‘.‘.\*t\x
To order, call us direct. 1—800—782 8387

For 24 hr catalog, call 1-800-548-5036 using your modem set at 1200B or 2400B/N/8/1.
Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available.

Custom configurations available. ' 4
All trademarks recognized. © Proteus is a registered trademark of Proteus Technology Corp. All prices, terms, specs subject to change.
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“You get ...
and onsite at that. Even wi

fifteen months of service coverage —

thout the warranty, we

highly recommend this machine.”
Computer Buyers Guide

“A remarkable range of performance and opera-

tional capabilities.”

BYTE Magazine

For the fastest, most economical, best supported
computers available, follow the experts to Proteus.

25MHz, ZERO WAIT STATE
¢ Intel 80386 CPU at 25MHz
* IMB RAM expandable to 32MB
¢ Intel 82385EE cache ctlr
32K fast cache
® 387 coprocessor support
¢ 2 serial & 1 parallel port
® Dual HD & floppy controller
* 200W power supply, 110/220V
* 1.2MB floppy drive
¢ 101 key tactile keyboard
¢ 15-month free on-site service
* Made in U.S.A. $3,995
Complete Systems with Hard
Disk and Monitor:
¢ 40MB 28ms mono $5,199
* 40MB 28ms EGA plus color $5,593
* 40MB 28ms VGA plus $6,069
for 80MB add
$185
for 90MB add
$1,129
for 150MB add
$1,545
for 340MB add wem
$2,675

|
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.. .a complete
mult1 -user
solution that
arrives with all
peripherals and
opera F systems
installed and
tested. ..a very
powerful machine
that does what
it claims.”’

Computer Shopper Magazine

PROTEUS SYSTEM 3400M

MULTIUSER SYSTEM

* 80386-20 opt. 25MHz

* 2MB/4MB 32-bit RAM Exp. 16MB

* 80MB Hard disk; opt. 1/2ms access

¢ Tape Backup Streamer

¢ 1.2MB, 5-%" or 1.44 MB 3.5" fd

* 8 Terminal Support up to 64 users

¢ SCO XENIX OS loaded

¢ High Resolution 14” Monitor

¢ Graphics Controller

¢ Parallel and Serial ports

® 6 or 8 % ht. drive bays<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>