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LASER PRINTERS.

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

[ All Dell Taser printers come with 1.5 MB RAM,
=} full-page 300 DD graphics, and have 31 standard

' fonts (7 resident and 24 downloadable from ’
‘ disketee). Dell laser printers also provide
Hewlett-Tackard Laser]et Plus, Epson/FX; IBM
Proprinter” and Diablo 630 emulations.

THE DELL SYSTEM 325
23 MH: 386,
When vou need the hughest
’ p}em‘nmmc 386 compurter,
thisin

STANDARD FEATURES:
| » Intel 50356 microprocessor
running at 25 MH:
*Chuoice ot 1 MBor 4 MBot
RAM*expandable to 16 MBusing
adedicated high speed 32 -bre
memon slot
» Advanced Intel 32385 Cache
Memon Controller with 32 KB
of high speed static RAM cache
» Mage monde interleaved inemon
archutecture
* VGA wtems include o hugh
pertormance 16-but vided
rer
kex tor 25 MH: [ntel 80387
or 25 MH: WEITEK 3167 math
UPTOCesT,
+5.25"1.20Bor 3.5" .44 MB
disketre drive.
* Dual diskerte and hard disk drive
controller.
* Enhanced 101-kes kesboard
* | paraliel and 2 <enial ports
200 wart power supply
* 8 indusery seandard expansion

slots
OPTIONS:

* 25 MH: Inte] 80387 math

CUPTCEOT.
* 25 MH: WEITEK 3167 math
COPRICEswr
* ) MBor4 MB RAM upgrade
1
* 2N Bors MBmemorv expansion
board kit
=*Lease for as low as $199 NMonth,
Extenuded Semvice Plun pmong
starts ar 3370
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THE DELL SYSTEM 220
20 MH: 286
[t's tast as most 356 computens.
But at less than halt the price
The toorpane s small. too

STANDARD FEATURES:

o .\< nmn PrOCEessOr running

.1 \1Bu' RA\I‘ expandable t
16 MB (8 MB on swstem board).

» Page munde mterleaved memon
irchateccure

» LIN{ 4.0 support tor memon
wer | MB.

* Integrated disketee and VGA

video controller on wtem

A1
» Socket tor Inte] 80287 math
coprocessor
»One 3.5 L4 MB dkette
Jdrive
» Integrated high periormance
hard disk intertace on swatem

hoa
« Enhanced 10]-key kevboard.
* ! piraliel and 2 sernal ports
(integrated on stem board)
* 3 full-sized industn tandard
expansion slots available.

OPTIONS:
* Extemal 5.25" 1.2 MB diskette

rive
*3.5" 144 MB disketre drive
» Intel MO257 muth coprocessar.
* I MBor 4 MBRAM upgrade ki
**Leane for as lowc a SIO9MNemth
Extended Servwe Plun pmong

sturts ut 3264
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THE DELL SYSTEM 200
12,5 MH: 286
This tull-teatured 256 compurer
runsat 12,5 Mz and s
pletely Microsont MS-DOS and
MS OS2 compatible

STANDARD FEATURES

» MOIN6 MicToprocessor runni

12,5 MH:

+ 640 KB ot RAM expandable
16 MB (4.6 MB on sste
board)

* docket tor Intel S02%7 ma
COPROCEsSOT.

+5.25" L2 MBor 1.5" L44 MR
disketre drive

* Dual disketre and hard Jdisk
drive controller

» Enhunced 101-kes kevboard

» | parallel and 2 senal pores

» 200-watt power supply

» 6 industn standurd expana

PTIONS:
* Inte] 30257 nuth coprocesor

» 512 KBRAM upgrade ki
» 2 MBRAM upgtrade ki

Entended Service Plan prcing
sterts at $166
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*Performumce enhuncernents
{Systems 3253, 310 und 220):
\Within the first megabste of
manory, 384 KB of memam is
reserved for 1se by the ssatem
enhunce performance,

4 MB configurations wutlable m
all systems, Call for pricing.

‘
APPLICATION SOFTWARE.

We offer a complete line of software. Everything from complex
CAD/CAM applications to fun flight simulator programs. All at
extremely competitive prices.

OPERATING SYSTEM SOFTWARE.
Dell Enhanced Microsoft* MS-DOS® 3. 3:
Dell Enhanced Microsoft MS-DXOS 4.0:
(Both MS-DOS versions with disk cache and other utilities)
Dell Enhanced MS®* 0S/2 Standard Edition 1.0:
Dell UNIX*System V/386, Release 3.2:

Now Available. Call for details.

$99.95.
$119.95.

$324.95.
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A BAT OUTY OF HELL.

If vou've neen looking at 386
based computers, you obvioush
feel the need for speed.

Something the Dell System 310
Jdelivers i spades.

In fact, the System 310 has
more speed than even the most
seasoned 356-users have come to
expect. Case in point, PC Labs
benchmark tests. The System 310
consistenitly outperformed the
Compag 36/20e. Not to mention
the [BM DS 27 Model 70121
Leading one reviewer to write,
“It’s fast enough to bum the sand
off a desert ‘loor.™

For us, however, tast enough is
not enough. By utilizing an Intel

32385 Cache Memory Conzroller.
page mode RAM and interleaved
memory, the 310 not only delivers
the aforementioned speed, but
enough horsepower to do every-
thing trom CAD/CAM to mega-
spreadsheets to databases the size
of the Manhattan Yellow Pages.

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

TELL US WHAT
TO DO NEXT.

As much as the System 310 has
to otter, it doesn't even begm to
reach its full potential until after
we've heard vour input.

Forit's only in this way that

|

we're able to custom configure
every 310 system. To give users
exactly what they need. No more. |
No less. I
Do you do a lot of spreadsheets?
There’s an optional Intel 80387 or
WEITEK 3167 math coprocessor
available. '
Storage? You can have a 40 MB
hard drive. Or choose a 90, 150, {
or 322 MBESDI drive. '
The System 310 comes standard
with I MB of RAM. Want more? |
We can add as much as 8 MB to
the system board.
Still not enough? We can add
another 8 MB by installing a high-
speed memory expansion board.
You can even run vour System
310as eithera MS-DOS, OS/2or |
UNIX" system.
The same holds true for

monitors. You can choose
between VGA mono with
paperwhite screen, or VGA
Color Plus, for high resolution

colors on a larger screen. ’
The point here is that
when you order a System 310,

you not only get a 386-based |
system that's incredibly fast, |
powerful and versatile, but
incredibly personal as well.

YOU CAN'T
GET MORE DIRECT
THAN THIS.

There are two times when it
can be pure hell to deal with a
computer retailer. \

When you're trying to buy a

new computer. And atter you buy
anew computer. '
Because in all honesty, most
computer retailers know more
about margins and markups than
they do about memory and
monitors. So getting the advice
vou need isn't always easy. ‘
Getting after-the-sale service
isn't always easy cither.
But when you buy from us, you




‘ﬁ DOT MATRIX PRINTERS

Printer System 800: $699.95.
Our highest resolution text and graphics, 24-pin dot matrix
printer. Draft quality at 200 ¢ps. Letter quality at 66 cps. Parallel
and serial interfaces. Wide carriage.

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

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

SO HOW COME
YOU NEVER CALL?
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THE DELL SYSTEM 310 20 MHz 386.
psusie.
STANDARD FEATURES: A ulmmls;‘n'ﬂ
it
':—Yﬁ: * Intel 80386 microprocessor running at 20 MHz. — ey
I 8 | &l *Choiceof 1 MB or 4 MB of RAM* expandable to 16 MB using
i a4 3| adedicated high speed 32-bit memoty slot.
| e
) -l C )

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

EDITORS| * Page mode interleaved memory architecture.
(CHOICE | + VGA systems include a high performance 16-bit video adapter.
* Socket for 20 MHz Intel 80387 or 20 MHz WEITEK 3167 math coprocessor.
“You will have Y y ) ,
.- *5.25"1.2 MBor 3.5"1.44 MB diskette drive.

faf and wide o+ Dual diskette and hard disk drive controller.
pri cfzge‘rlfbe[mnce « Enhanced 101-key keyboard.

package for the  * 1 parallel and 2 serial ports.

]

power user 509w . I
that is lirking 200-watt power supply.
inside you”  *8 industry standard expansion slots.
| November 29, 1988

‘ i OPTIONS:

* 20 MHz Intel 80387 math coprocessor.

* 20 MHz WEITEK 3167 math coprocessor.
* | MB or 4 MB RAM upgrade kit.

* 2 MB or 8 MB memory expansion board kit.
**] ease for as low as $135/Month.
Extended Service Plun pricing starts at $251.

System 310 With Monitor & Adapter
TTLMono | VGA Color Plus
Hard Disk Drives 1 MB 2MB 1 MB 2MB
RAM RAM RAM RAM
40 MB-29 ms IDE $3,699  $3,898 | $4,199 $4.398 ' srarere
90 MB-18 ms ESDI $4,199  $4,398 | $4,699 $4,898

150 MB-18 ms ESDI $4,699  $4,898 | $5,199  $5,398 s m£53 BL E)L:;&B&
Ll

322 MB-18 ms ESDI $5,499  $5.698 | $5999  $6,198 J
i 1 -

DISCLAIMER: All systems are photugraphed with uptional extras, which sume computer =3
recailers won't even recogmize 1




never set foot in a computer store.
Instead, you deal direct. You
talk with a computer expert who
can offer sound advice. Someone
who can help you configure a
system that not only meets your
needs, but meets them for about
l 35% less than you'd pay a retailer.

WE COME WHEN
WE’RE CALLED.

‘ One of the things that very
clearly sets a Dell system apart

| from other computers is not just

how they're sold but how they're

supported.

Overkill was one description
used in a PC Week article.

Perhaps. But then, we think
you'll agree, when something
goes wrong, you want all the
help you can get, right?

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

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

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

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

So we'd like to give you the
ultimate guarantee: Try a System
310 in your office for a month.
Run your toughest applications.
Put it through its paces, at your
pace. If you're not completely
satisfied, send it back anytime

—— m—l.

AND YOU DON'T
HAVE TO GO THERE
TO BUYIT.

, within 30 days. And we'll refund
your money. No questions asked.

l MAYBE YOU
SHOULDN'T BUY
ONE AFTER ALL.

No matter how many reasons

1 we give you to buy a Dell system,

sometimes it makes more sense
to lease one instead. Whether vou
need a single computer, oran
entire office full, leasing is just
like 100% financing. So you don't
tie up working capital. Or credit
lines. Of course, there can also

’ be tax advantages as well.

| Andjust as we can custom

configure your computers, we can
see to it you get a custom designed l

Circle 82 on Reader Service Card

lease plan to fit the exact needs
of your business.

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

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

DELL

COMPUTER
CORPORATION

TOORDER, CALL

800-426-5150
IN CANADA, CALL 800-387:5752
IN GERMANY, CALL 06103 701100

IN THE U.K., CALI 0800414535

[ ADCODENO. uErs |




Now we're making
waves with IBM.

The ALR MicroFlex 7000

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

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

T l

Frankie Avalon

6.0 MIPS

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

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

The most built-in

features

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

FlexCache is a trademark of Advanced Logic Research, Inc. 80386 is a registered trademark of Intel Comp.
IBM and Micro Channel are registered trademarks of International Business Machines Corp. Shown with
optional monitor. Prices and configurations subject to change without notice. Certified FCC closs A, for
business use only. Copyright 1989 Advanced Logic Research.

2 BYTE * JUNE 1989

The first 256MHz
Micro Channele
compatible

R\

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

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

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

1-800-444-4ALR

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

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

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



We're making some big

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

33MHz 80386™
performance for
as little as $3995!

Frankie Avalon |

7.5 MIPS

Performance Is based
on the ratings of CPU/
"‘ Memory in Million
instructions pef second.
(MIPS) Source Power
LD Meter'™ version 1.5 The
Data Base Group. Inc

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

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

Fast Cache

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

Upland, CA

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

flexCache is a trademark of Advanced Logic Research, Inc. 386 is a registered trademark of Intet Corp.
0S/2is a registered trademark of IBM Corp. PC Kwik is a registered trademark of Multisoft Corp. Shown
with optional monitors. Certified FCC Class A, for business usa only. Prices and configurations subject to
change without notice.Copyright 1989 Advanced Logic Research. Inc.

Circle 16 on Reader Service Card (DEALERS: 17)

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

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

1-800-444-4ALR.
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PRODUCTS IN PERSPECTIVE REVIEWS
65 What’s New 162 Product Focus:
4800 Bits, No Errors
97 Short Takes by Steve Apiki
Dell 325, a quality 80386 machine and Stanford Diehl

The BYTE Lab takes a look

at 17 2400-bps modems
equipped with data compression
and error correction.

Volkswriter 4, an updated
version from Lifetree
ComputerEyes,

Digital Vision offers low-cost
digitizing on the Macintosh
DataFinder and ScriptView,
Paradox helpers from TSR

175 Big Mac Power
in a Small Mac Box

Systems and Farpoint Systems by Tom Thompson
NeuroShell, a problem-solving Apple’s Mac SE/30 promises
program from Ward Systems Group to be the company's price/

System Sleuth, COVER STORY performance leader.

DTG'’’s system utility package
181 Dead Heat

FIRST IMPRESSIONS . To choose between the Tandon
The Fastest 80386s and FiveStar computers, you have
109 Cover Story 2 to look beyond performance.
The Fastest 80386s Ever? Ever?
by Rich Malloy . 187 Handy Scanners
Preliminary tests suggest ALR by Rich Malloy by Mark L. Van Name
will continue to dominate page 109 and Bill Catchings

A look at hand-heid scanners
from The Complete PC, DFI,

the DOS performance arena.

114  Greased Lightning Preliminary tests suggest Logitech, KYE, Comar Systek,
by Jon Udell 4 4 and Skyworld Technology.
The Zenith Z-386/33 features ALR will gontlnue
true 33-MHz performance to dominate 195 Debunking 16-bit VGA
and EISA-ready architecture. by Bradley Dyck Kliewer
the DOS performance Design limitations compromise
arena potential speed improvements

on 16-bit adapters.

EXPERT ADVICE

146 Macinations:
A Macintosh Who's Who
by Tom Thompson
A guide for those of us who
have lost track of which Mac
has what.

119 Computing at Chaos Manor:
The Hunt for Bad Sectors
by Jerry Pournelle
Jerry goes after bad sectors on
his hard disk drive.

137  Applications Plus:

Then and Now 151 OS/2 Notebook:

in Word Processing 0S/2 Disk Geography
by Ezra Shapiro by Mark Minasi

Mac users are getting word Mapping your hard disk
processors with “the right under OS/2.

stuff."” Users of other systems

will benefit by this trend. 157  Net/Works:

Anatomy of a LAN
143  Down to Business: Operating System
Just a Few Fax by Mark L. Van Name
by Wayne Rash Jr. and Bill Catchings

How well do personal
computer fax boards work
with tabletop models?

To understand LANSs, you have
to dissect the functional

layers of the LAN operating
system.

m&\&\\w&\\\\\\\\\\\\\\
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Smalltalk/V Comes to the Mac
by Ray Valdes

Digitalk’s program puts pure
object-oriented programming

on the Macintosh.

Domesticating Microsoft
Windows

by Alex Lane

CASE:W from CASEWorks
takes some of the pain out of
Windows programming.

Claris CAD

by Paul Tuten

The first CAD program

from Claris may provide serious
competition to VersaCAD

for the Mac.

Corel Draw Shows Great
Promise

by Sue Rosenberg

This advanced drawing and
graphics program could be

the best yet for the IBM PC AT.
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267

275
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Introduction:
Security

How Safe Is It?

by Martin Kochanski

A look at data encryption and
other basic security measures.

Secret Codes

by Asael Dror

A discussion of the fundamentals
of computer cryptography.

Know Thy Viral Enemy

by Ross M. Greenberg

It’s more important than ever
to guard your data and

your system against infection
by computer viruses.

Personal and Private

by Peter Stephenson

The major approaches to
microcomputer security,
and the pick of the products
in each category.

The Safety Zone
A sampling of the security
products currently available.
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217
Editorial:
A Source of Mac Information
by Laurence H. Loeb

219
Short Takes
SuperPaint 2.0, Swivel 3D

225
Pushing Standard File
to the Limit
by Jan Eugenides

235
The Mac Interface:
Showing Its Age
by Don Crabb

241
A Portable Companion
for the Macintosh
by Laurence H. Loeb

249
Mixed Blessings
by Jerry Pournelle

Security/254
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294 PC-DOS:
Pulling Out the Stops
by Fetchi Chen
The latest versions of PC-DOS
have features that speed up
file access for applications.
303 An End to Dueling Rules
by Alex Lane
A handy Prolog program
called Spot helps you validate
and verify rule bases.
313  The Ultimate Upgrade
by Stanford Diehl
The BYTE Lab turned a standard
IBM PC AT into a personal
workstation—but was it worth it?

HANDS ON

Under the Hood:

Modern Modem Methods

by L. Brett Glass

A look at how modems achieve
their high performance.

321

327 Some Assembly Required:

Directory Assistance, Part 2
by Rick Grehan
Understanding the MS-DOS,
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HFS file-systems helps when
you run into trouble.
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At last, an assistant that
follows your directions

.

Wouldn'’t it be great to
delegate your routing?

You can! We know your time is
valuable. That's why Wintek
pioneered comprehensive and
affordable CAD packages for IBM
personal computers. HIWIRE-Plus
continued that tradition, integrat-
ing schematic-capture features
and printed-circuit-artwork
capabilities into one versatile
package.

New autorouter.

The Autorouter for HIWIRE-Plus
is powerful enough to handle the

most demanding design problems,

yet simple enough for a casual
user. Just turn it loose on your
design. It's hassle free because
it workslong hours, without super-
vision or errors.
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100% autorouting.

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

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

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

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

I 1Specity shape, size, and type
of vias, layer-by-layer: through-
hole, blind, buried, micro.
Specity via types for individual
networks.

I1Use fewer vias and layers than
comparably priced autorouters.

I''For use on your IBM PC, XT,

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

Why pay more for a 100%
autorouter?

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

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

L
RAE "

Wintek Corporation

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

(800) 742-6809

Europe RIVA L, England, Phone 0420 22666, FAX 0420 237000 / Brazil: Comicro, Phone 111) 269-7193 / Japan 3EST, Phone (03) 374-1161, FAX {03) 374-9450




A first look at these

two new chips reveals
amazing similarities and
strange differences

t Spring Comdex in Chicago in

April, Intel finally took the

wraps off its long-awaited

80486, just days after Motorola
announced its latest powerhouse, the
68040. (For additional details on both of
these new chips, see our Microbytes
story on page 13.)

Both chips were worth waiting for.
They are blazingly fast (with reported
speeds in the low to mid teens of million
instructions per second), both contain
roughly 1.2 million transistors, both are
packaged in ceramic pin-grid array car-
riers of roughly the same size (slightly
larger than the current 80386 and 68030
carriers), and both employ similar inter-
nal architectures: They each combine
several functions that previously had to
be handled by separate chips.

You can think of the 80486 as a device
that combines an enhanced 80386 CPU,
an enhanced 80387 FPU, a memory
management unit, and an 8K-byte cache
and controller—all on one chip. Simi-
larly, the 68040 places on one chip anen-
hanced 68030 combined with a 68882-
compatible FPU, an MMU, and separate
data and instruction caches.

But when you step back from the
specifications, some basic differences
appear—differences that may have more
to do with Motorola and Intel than with
the chips themselves.

For example, a number of the compa-
nies that were at Comdex already had
early samples of the 80486: We saw two
working 80486-based machines and one
separate 80486 motherboard. Although
Motorola beat Intel’s announcement by a

8 BYTE - JUNE 1989
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CHECKING OUT
THE NEW 80486
AND 68040

few days, we’ve seen no working 68040
computers, and not even any sample
chips. It’s strange—and a little disturb-
ing—to see how far along 80486 system
development is and to see nothing on the
68040 side. We'll bring you news of
68040 systems as soon as we learn of
them, but for now, let’s look at what does
exist.

IBM’s 80486

The Microbytes story on page 16 pro-
vides details of an 80486-based PS/2
Model 70 that IBM Entry Systems Presi-
dent James Cannavino showed me less
than 24 hours after Intel’s official rollout
of the 80486. The story also tells you
how IBM did it—but the bottom line is
that IBM engineers had an 80486 run-
ning DOS, OS/2, and AIX in an amaz-
ingly short time. Best of all, they ran
roughly twice as fast as on a similarly
clocked 80386 machine.

While this was a *“‘technology demon-
stration” and not a product announce-
ment, it still represents an engineering
tour de force for both Intel and IBM: De-
spite the fact that we were seeing a raw
prototype unit running a brand-new pro-
totype chip, everything ran smoothly.
The prototype daughtercard itself was
uncommonly neat, clean, and almost
jumperless. (I've seen messier boards in
off-the-shelf hardware from some other
manufacturers.)

Intel’s Box

Intel also demonstrated an 80486-based
computer but took a very different tack:
It showed its new chip powering a ge-
neric AT box from which all identifying
markings had been removed. Because
the AT-style box lacked a separate CPU
carrier, Intel installed the 80486 via two
large add-on boards: a daughterboard
that lay flat, parallel to the motherboard,
and a ‘“‘granddaughterboard” (which
actually carried the 80486). The grand-
daughterboard plugged into the daugh-
terboard; the daughterboard plugged

into the AT’s motherboard. We're not
talking slick here.

Like IBM, Intel hastened to point out
that its 80486 system was not a real prod-
uct, but merely a technology demonstra-
tion. But while IBM’s demonstration was
clean and well developed, Intel’s was
large and clunky. Also, it was heavily
populated with custom PLDs (program-
mable logic devices) and with numerous
empty sockets.

This was all a little surprising. Since
Intel provides motherboards and entire
systems for OEMs, it shouldn’t have
been all that difficult for the company to
produce something closer to IBM’s ap-
proach. It’s hard to reconcile the ele-
gance of the chip itself with the raw qual-
ity of Intel’s demonstration system. It’s
also hard to understand in light of what
Cheetah was able to do.

Texas Gamblers

Cheetah—a small Texas company known
for its high-speed motherboards—took a
wild gamble on the 80486. Unlike IBM,
it had no inside track to confidential
prerelease information (after all, IBM
owns a piece of Intel). Unlike Intel,
Cheetah doesn’t own the chip specifica-
tion. But Cheetah does have a ton of ex-
pertise and a fair helping of Texas-size
confidence. It designed a motherboard
for the 80486 based on nothing more
than its best guesses as to what the chip
would be.

Its gamble paid off, and the mother-
board that Cheetah brought to Comdex
was well suited for the 80486. About the
time you read this, the company’s first
production 80486 motherboards should
be leaving the factory, which gives Chee-
tah a shot at being the first company with
a marketable 80486 motherboard. BYTE
is first in line to get a unit, and we’ll re-
port our test results as soon as we possi-
bly can.

—Fred Langa
Editor in Chief
(BIX name “flanga’’)
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Gate ay 2000 set rs ago with one godl in mind. To be the #1 direct
ve knew thaddve had to provide “complete customer satisfaction”. As we see
‘uali equtpment at the best pric®availablesaywheére. The customer has
-additiop to this we had to build a reputation for incredible service that we
confidently say tnat we have achieved these goals. Although we are not yet
. have thoroughly checked out the competition, and suggest that you do the
GATEWAY 2000 computer system. And we can guarantee you that we will
system. If you won't take our word fgr it take a look at what our customers
chosen by BYTE magazine for thei ual BYTE awards. Our 386-20 was

Call us toli-free to discover "c‘omplete er satisfaction”.

DIS ' + COMF

.4

VWe ere very happy,t! s at t‘
top ot ihe Stk i1 DO ormance
but itis your Caurteous service that 1s umcon-
testec »y the camoetiticr

Pierce Havilan
Inife at yo
naing apad your en

12 Mhz 286 VGA 20 Mhz 386 VGA
'Megs R 1 Meg RAM
s rnve . 1.2 Meg 5% Dne
1.44 Meg 3.5 Drive 144 Meg 3.5 Drne
40 Meg 28ms SCSI Drive 80 Meg 28ms SCSI Drive
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omer satisfaction” we had te.supply th
] )e'received most value for their hard earned mone
tely,u leard of in the mail-order business. At this p gﬁt we can
st campany in the market we strongly feel that we are the best. We.
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~ are saying about us. In addition to this we were the only “clone” company
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THE POWER USER’S DREAM MACW

Gateway 2000 Inc. of Sgt. Bluff, Iowa in a cooperative effort with Mylex
Corporation of Fremont, CA announces a 33 MHz 80386 machine designedto - .

offer state-of-the-art performance at an incredible price. ﬂ‘

INTEL 80386-33 PROCESSOR “4\
128K HIGH SPEED GACHE RAM | *
4 MB SYSTEM RAM NDABLE TO 32 MB)

2-32 BIT SLOTS AVAILABLE

VARIABLE BUS SPEEDS (6, 8, 10, 16 MH'

SUPPORT FOR WEITEK AND 80387 .
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1.2 MEG 5'%" FLOPPY DRIVE

1.44 MEG 3.5” FGOPPY DRIVE

150 MEG ESDI HARD DRIVE 16 MS

1 PARALLEL/2 SERIAL PORTS

16 BIT VGA BOARD W/512K RAM

NEC 3-D MONITOR %

1024 X 768 RESOLUTION W/16 COLORS

M3 DOS 4.01/GW BASIC

1 YEAR WARRANTY

08 B WARRANTY ON MOTHERBQ BENCHMARKRESULTS
e “¥$8995.00 Norton Utilties Ver, 40SE. . 422

Power Meter MIPS 7.748
Landmark Software LANDMARK 541
PC Mag 80386 INSTRUCTION MiX 1.71
¥ “’*
Gateway 2000 P Ll ale
'. ‘ P O. Box 2000 A~ J¢ATEWA
\ g~ St Bluff, IA 51054
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Creative License.

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

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

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

Vermont Views offers unbridled, un-
restricted creative license.

The Human Interface Of
Your Dreams

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

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.

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

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 to keys, you're
always in control.

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

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

One For All

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

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

Novice Or Expert

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

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

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

No-Time-Limit Guarantee

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

Try Vermont Views on your hardest
problems.

For as long as you want. At no risk.

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

To Order Today
Call 1-800-848-1248

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

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

A Vermont
@5y 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

80486, 68040 Open New Season of CPU Power

his year, spring brought more than

the return of baseball to the land.
Right about the time of opening day at
ballparks all across the country, two
division champions in the personal
computer industry, Intel and Motorola,
introduced microprocessors that could
triple the performance of IBM PC-
compatible systems, Macintoshes, and
Unix workstations as well. The new
80486 and 68040 processors from
Intel and Motorola are certainly
significant landmarks in terms of
processor design. But before getting
too excited about nitro-burning
desktop computers, remember that
there’s some question about whether
other system components, such as
memory, can keep up with the blazing
clock speeds. It takes more than a fast
CPU to make a fast computer.

After more than a year of specula-
tion, Intel finally released details of its
80486 processor at Comdex in
Chicago. The newest member of the
8088 family of processors will be ap-
proximately two to four times faster
than the 80386. Some microprocessor
experts say the 80486 is the first com-
plex instruction-set computer (CISC)
chip to challenge RISC chips in per-
formance. Intel also officially intro-
duced the 33-MHz version of the
80386, scheduled to be available later
this year. Computer makers from ALR
to Zenith announced—in harmony, as
it were—that they will offer personal
computers using the new chip.

The 80486 handles several functions
that today are performed by separate
chips. It’s a combination of an
enhanced 80386 processor, an
enhanced 80387 FPU, a memory
management unit, a cache controller,
and an 8K-byte cache.

The 80486 could have a profound
impact on the high end of the personal
computer industry. In addition to
vastly increasing the performance of
these systems, the new chip should
also lessen the amount of space
required on the systems’ mother-
boards. Further into the future,
hardware designers could take
advantage of the 80486’s capabilities
for parallel processing, which will

increase performance further.

Fortunately for users, the perfor-
mance increase of the 80486 is not
obtained at the expense of compatibil-
ity. Intel engineers said in interviews
with BYTE that the 80486 is com-
pletely compatible with both the 80386
and the 80387 FPU. The 80486 does
have some new instructions, but these
are designed to be “transparent,” so
that 80486-oriented software should run
on 80386-based machines as well, but
perhaps not quite as quickly.

The new 80486 instructions increase
performance significantly, but even
when working with 80386 instructions,
the 80486 performs much faster than
its older relative. With its on-chip
equivalent of an 80387 and an 8K-byte
cache, along with a RISC-style design,
the 80486 running at the same clock
speed as an 80386 is roughly three
times as fast. For example, Intel claims
that the 80386 at 25 MHz runs the
Dhrystone benchmark at 13,000
Dhrystones per second, while a 25-MHz
80486 runs a phenomenal 37,000
Dhrystones per second—as fast as
some RISC chips.

Intel has slated several versions of
the chip. The first two, a 25-MHz and
a 33-MHz version, will run at 15 to 20
VAX MIPS, according to Intel.

Motorola Counters with 68040
But before Intel could announce the
80486, arch rival Motorola released
details—although sketchy—about the
architecture of its upcoming 68040
processor. Like the 80486, the 68040
combines CPU, FPU (its instructions
are code-compatible with the 68882
FPU), and cache on a single chip.
According to Motorola, the 68040
contains 1,200,000 transistors; the
80486 has 1,160,000. But the company
was vague about several technical
details and would not say when the chip
will ship or how much it will cost.
Like the 68030, the new chip will
use a Harvard-style architecture—that
is, separate data and code buses. Each
bus also has its own on-chip cache,
which improves performance. On the
68030, these caches are 256 bytes;

continued
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At the same time that Intel an-
nounced details of its 80486 CPU,
the company also introduced 33-
MHz versions of the 80386 CPU,
the 80387 FPU, and the 80385
cache controller, as well as low-
power versions of the 80386SX
and 80387SX that can slow down
to 2 MHz to conserve energy (but
they’re not fully static, so you can’t
actually stop the clock).

Prime Computer (Natick, MA)
says it will help Intel with an ECL
(emitter-coupled logic) implemen-
tation of the 80486, which the
company expects could be used in
multiple modules on a single main-
frame computer and perform at a
speed of 120 MIPS. Prime said it
hopes to have the self-cooling
package done by 1992.

Amidst the spring barrage of new
chips from Intel and Motorola,
Harris Semiconductor (Mel-
bourne, FL) introduced a 25-MHz
model of the 80286. The Harris
chip is designed to compete with
25-MHz versions of the 80386.
Harris says that, depending on the
software the chip is running, the
80286 can run as much as 20
percent faster than a 25-MHz
80386. The chip costs $142 in
batches of 1000.

Apple has a new LaserWriter
driver (LaserWriter 6.0) that
supports color PostScript
printers, such as those from QMS
and Tektronix. For the first time,
Apple is supporting laser printers
that don’t bear the mark of the
bitten, rainbow-striped apple. The
new driver, announced at the recent
NCGA conference, also supports
halftones and gray-scale images on
black-and-white PostScript
printers.

Toshiba (Irvine, CA) has proto-
typed an 8-megabyte memory
module that uses Toshiba

continued
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4-megabit DRAM chips. With the

memory module, a T5200 portable
computer can be outfitted with a
total of 14 megabytes. The 4-
megabit chips were scheduled to
start shipping in April, according
to a spokesperson.

Developers interested in working
with the Open Software Founda-
tion’s graphical user interface,
Motif, can now order a copy of the
Preliminary Functional Descrip-
tion. The 200-page document,
which costs $30, covers such
components as the window
manager and the toolkit. Phone the
OSF Advance Information Desk at
(617) 621-8835.

How to save shelf space: Digital
Equipment Corp. officials said at
the CD-ROM conference that they
have accomplished the goal set for
them by Bill Gates last year.
While not naming DEC, Gates
asked that a particular set of
documentation that takes up 15
feet of shelf space be put on a CD-
ROM disk. The VMS 5.1 docu-
mentation and DECwindows
manuals are now available on a
disk for $895. DEC plans to move
its entire documentation library to
CD-ROM.

The number of CD-ROM readers
out there is 171,000, according to
a study released by research firm
InfoTech. That might be low
compared to the number of Elvis
sightings in the past year, but it’s
four times higher than the number
of CD-ROM systems in 1987.
“CD-ROM is a publishing medium
that has come of age,” said
InfoTech president Julie Schwerin.
Last year, about 580 titles were
available on CD-ROM, she said.

While demonstrating the new
versions of Lotus 1-2-3, a Lotus
official was asked about the
possibility of Lotus doing a
Windows version of the spread-
sheet program. “We don't see Win-
dows as a long-term graphical inter-
face for the masses,” he said.

Sony (San Jose, CA) is offering a
new DAT (digital audio tape-

continued
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Motorola representatives would say
only that the caches are bigger on the
68040. The chip will also have bus-
snooping capability, which is helpful
in a multiprocessor environment
where several processors can operate on
the same set of data.

Motorola also announced a 50-MHz
version of its 68030 CPU. The news
was designed to upstage Intel’s
anticipated announcement of 33-MHz
versions of the 80386 CPU, 80387
FPU, and 82385 cache controller.

By moving the FPU back onto the
main processor chip, both Intel and
Motorola are turning the clock back.
The two companies are gradually
returning us to the days before the
existence of a separate FPU. This
could be a good move, since the FPU
has had the effect of dividing users
into haves and have-nots—those with
a numeric coprocessor and those
without. For hardware developers, that
means no more empty Coprocessor
sockets taking up space; for software
developers, it means they can write
code for one system without worrying
whether the user will or will not have
the FPU. Of course, the other advan-
tage of having the FPU on the same
chip as the CPU is that it greatly
reduces the distance (and time) that
signals have to travel between these
two units, resulting in a significant
boost in performance.

Along with its own on-chip FPU, the
Intel 80486 also has its own cache
controller and an 8K-byte on-chip
cache. Although the cache is rather
small, Intel claims that with most
software, the cache hit rate (the per-
centage of times the processor will ac-
cess memory that has already been
moved into the cache) is 90 percent.

RISC, Caching Contribute to Gains
Intel also says it has employed high-
speed RISC techniques for the most
frequently used operations. For
example, when code and data are
already in the cache, simple instruc-
tions that move data take just one
clock cycle to execute. On the 80386,
the same instructions requirg two to
four cycles. And the 80486’s instruc-
tions for calling subroutines are three
times faster than those on the 80386.
The cache is also involved in the
80486’s parallel-processing capabili-
ties. When several processors are
present, each with its own memory
cache, it’s difficult to be sure that each
cache accurately represents the current
state of memory. To accomplish this,

the 80486 cache controller watches the
bus to determine when the other
caches are accessing conflicting areas
of memory. Other multiprocessor
features of the chip include multilevel
cache support, burst bus capability (a
32-bit burst every clock), and a
standardized multiprocessor architec-
ture that’s designed for any combina-
tion of processors, including the
80486, the 80386, and Intel’s new
RISC chip, the 80860.

The 80486 shares substantial
technology with the high-speed
graphics-oriented 80860. Although the
80486 doesn’t have the 80860’s
instruction pipelining features, you
can increase the performance of the
chip by arranging the instructions in
certain ways. Intel said it will make
available a compiler that is optimized
for the 80486 and that will rearrange
instructions in order to speed up
performance. Even though the 80386
and 80486 are *“code-compatible,”
some programmers will have to
choose between optimizing for the
80386 and optimizing for the 80486.
According to Intel, programmers will
get a 10 percent to 15 percent per-
formance boost from optimizing for the
80486.

Intel officials said they expect to see
80486-based machines replacing the
80386 in high-performance systems
such as file servers, but they said they
see many 80486s going into multi-
processor systems as well.

Advance samples of the 25-MHz
80486 should be available to hardware
developers by this fall, with full
production by the end of the year,
Intel officials said. The 33-MHz
version is scheduled to be available in
samples at the end of this year, with a
40-MHz version in 1990 (and 50- and
60-MHz versions within the next
couple of years). It will cost $950 for
a 25-MHz 80486 (presuming you buy
them a thousand at a time). That’s not
much more than the combined cost of
an 80386, an 80387, a cache controller,
and an 8K-byte cache—and it offers
three times the performance.

The performance of the new
processors is indeed impressive. The
problem now is coming up with other
system components that can keep up
with the CPU. This means faster
memory and disk I/O. Advances are
being made in these areas, but not to
the extent that microprocessors are
changing. Clock speed is just part of
the equation.

continued




AST Takes 33 MHz, 386

Power One Step Further:

When you buy the 33 MHz, AST Premium®

386/33, you aren't just getting the fastest
technology available in a desktop com-
puter. You're getting it AST style.

Which means
that in keeping
with the AST 386
family tradition,
we've packed
several speed-
enhancing features
into the AST Premium 386/33. Such as
zero wait-state cache, support for up to
36 MB of memory, support for 80387
and Weitek 3167 coprocessors, 16 ms
hard drive access and more.

As aresult, you'l be able to tackle a
broad range of performance-sensitive

AST
Premium
386/33

AST
Premium
386/25

and power-hungry applications both in
single and multiuser environments, such
as 3-D animation, geophysical simula-
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Landmark Software u 1.1 benchmarks — a generalized index used to
compare orie machine to another. The higher the number, the better.

tion, regression analysis, CAD/CAM
and LAN file service.

And like the rest of the AST 386 fam-
ily, the AST Premium 386/33 is backed
by the same
commitment to
quality, indus-
try-standard
compatibility
and support
that makes
AST a computer industry leader.

Of course, if you don't need quite so
much power, AST offers several high-
performance 386 and 386SX™ systems.
Such asthe 25 MHz, AST Premium 386/25
and the 20 MHz, AST Premium/386C for
racing through technical and business
applications.

And for an affordable entry into 386-
CPU computing, try our true 32-bit, cache-

AST
Premium
386/16

AST Premium
Workstation
/386X

From left to right:

33 MHz. AST Premium 386/33
25 MHz. AST Premium 386/25
20 MHz, AST Premium/386C
16 MHz, AST Premium 386/16

16 MHz. AST Premium
Workstation/386SX

based 16 MHz AST Premium 386/16 and
the small footprint AST Premium Work-
station/386SX.

For name-brand systems that provide
unbeatable performance, step up to
AST. For more information, call us at
(714) 863-0181 and ask for operator
BB41, or use our Bulletin Board Service
Number (714) 852-1872.

AST, AST logo and AST Premium registered trademarks AST
Research, Inc. 80386 and 803865X trademarks Intel Corp. All other
product and brand names are trademarks and registered trademarks
of their respective companies. Copyright © 1989 AST Research, Inc
All rights reserved AST markets products worldwide — in
Europe and the Middle East call 44 1 568 4350; in Japan call

81 3 818 0710; in the Far East call our Hong Kong office

852 5 806 4333; in Canada call 416 826-7514.

®
RESERRCH INC.

The Power Of Choice.
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recording system) drive to OEMs.
The SDT-1000 has a storage
capacity of 1.3 gigabytes, a data
transfer rate of 183K bytes per
second, and an average access
time of 20 seconds, Sony said. The
5Y%-inch unit comes with a SCSI
connector. Final prices weren't set
as we went to press, but the DAT
drives will probably cost computer
makers about $2000 each.

RoboMac: MacMotion (Medway,
MA) has developed a nine-axis
robot that runs under HyperCard
control. The robot, encased in a
19- by 5-inch enclosure, is suitable
for materials handling, inspection,
and assembly. Design load is 10
pounds, and gripper speed is up to
150 inches per minute. “This type
of robot has sold for $300,000 in
the past, but we are going to
reduce the cost by an order of
magnitude to $30,000,” said a
company official. “We used the
HyperCard environment to allow
for ease of programming of the
system.” Meanwhile, at the recent
PITTCON show in Atlanta,
Sartorius Instruments (McGraw
Park, IL) had at its booth a droid-
like two-legged robot with a Mac
SE in its head.

RoboDoc: Speaking of robots,
Carnegie-Mellon University
(Pittsburgh, PA) this fall will open a
doctoral program in robotics. The
curriculum will cover robotic
cognition, perception, and motion,
as well as the integration of
automatons into manufacturing
situations.

Today’s mass of incompatible
data and communications stan-
dards is like “‘a grandmother’s attic
of information on a scale never
before imagined,” said AT&T
CEO Robert Allen at the recent
Interface "89 show in New York
City. “We've got to clean it up,”
he said. He compared the com-
puter industry to the railroad,
construction, and auto industries,
saying that those businesses
couldn’t have flourished without
standardization. “*Standards are
the key to reaping the full harvest
of our technology,” he said.
continued
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IBM Shows PS/2 Powered by Intel’s 80486

t didn’t take IBM long to put

together a machine using Intel’s
80486 processor. At a briefing during
Comdex, IBM Entry Systems president
James Cannavino showed a PS/2

Model 70 modified with an 80486 chip.

IBM engineers got the Intel pin-

out specs and designed a new CPU
carrier, which IBM calls the “pro-
cessor complex platform,” a little
daughtercard that normally carries the
80386 and 80387 chips and static
RAM. “The 80486 is an elegant sweep
of those separate chips into a single
chip,” Cannavino said. The engineers
had to do some “minor” tweaking of
the BIOS, he said, but it took them
only three days to get the 80486
system running after they received
chips from Intel.

IBM has tested the new Intel CPU
with DOS, AIX, and OS/2 and found a
doubling of speed between the 25-
MHz 80386 and 25-MHz 80486 in
routine applications not optimized for
the 80486, Cannavino said. He noted

that the current chips have problems
but that a revision is due soon.

The daughtercard upgrade isn’t
likely to be a product itself, Cannavino
said, because 80486-based bus-master
cards are in the works. The demonstra-
tion was what IBM calls a ‘‘technol-
ogy announcement.” Nevertheless, it’s
clear that IBM isn’t wasting any time
getting ready to produce an 80486
system. Cannavino hinted that IBM’s
first 80486-based PS/2 would ship
early next year. “But that doesn’t
mean at all that we’ll be skipping 33-
MHz 80386s.”

Cannavino emphasized that the real
benefit of the next generation of chips
will be the high-performance graphi-
cal user interfaces that they make
possible. Asked if he thought the
Apple-Microsoft lawsuit might stall
development of those interfaces,
Cannavino told BYTE, “I’ve looked at
the issues thoroughly, and I'm not
making any changes in IBM’s plans for
Presentation Manager.” .

New 32-Bit QuickDraw Means Better Mac Color

acintosh graphics will become

more colorful and application
developers will have a bigger paintbox
now that Apple Computer has released
its 32-bit extensions dbf Color Quick-
Draw, the imaging model used by the
Mac for displaying color on the
screen. The new 32-Bit QuickDraw,
which will run on all 68020- and
68030-based Macs (SE/30, I1, IIx, and
Ilcx), establishes a new standard for
color applications on the Macintosh,
enabling the computer to display more
than 16 million colors simultaneously
on the screen. (The current 8-bit Color
QuickDraw technique lets the com-
puter display 256 colors.) This wealth
of colors will mean that developers can
build applications that generate
images with natural, photographic-
quality color. Color scanned images
will appear virtually unchanged on the
screen.

The new QuickDraw consists of a
set of files that you simply copy to the
System Folder. You have to have
System 6.0.3, but no ROM upgrades
are required. While the files will
usually be bundled with 32-Bit
QuickDraw applications, you can get
them from Apple dealers or from the
Apple Developers Association (Santa

Clara, CA). At least 2 megabytes of
RAM is recommended, since 32-Bit
QuickDraw takes up 120K bytes of
memory, and most color applications
require a lot more.

While 32-Bit QuickDraw does
indeed use one 32-bit word (4 bytes)
to describe each pixel on the screen, it
uses a maximum of 24 bits to specify
the color attributes of the pixel (8 bits
for red, 8 bits for green, and 8 bits for
blue). The 8 bits left over (called the
*“‘alpha channel ) are currently
unspecified and can be used by
application developers for their own
purposes, such as adding a transpar-
ency mask allowing objects to show
through other objects on the screen.
Because the entire definition of the
pixel is contained within one 32-bit
word, or “chunk,” of memory, 32-Bit
QuickDraw is called a “chunky”
color model.

In 24-bit addressing mode, 32-Bit
QuickDraw supports the display of
more than 16 million colors simulta-
neously on the screen. It also supports
16-bit, 8-bit, 4-bit, 2-bit, and 1-bit
addressing modes, which means that
32-Bit QuickDraw can run on any
video board on a Mac 11, IIx, or SE/30.

continued



SEE THE FULL SPECTRUM

SOTA VGA/16 Delivers It.

SOTA Technology — a pioneer in accelerator board
technology — now brings bigh-speed, high-resolution
grapbics to your PC.

SOTAVGA/16 is designed to optimize the performance of ali
popular software. Its’ industry leading 16-bit memory and BIOS
interface, is designed to take advantage of the extra performance
offered by 286 /386 machines. In fact, speed increases of up to
400 % faster than the IBM VGA are realized.

In addition to being faster, SOTAVGA /16 also gives you more
colors and resolution than 1BM VGA. Base configuration in-
cludes 256 K of video memory, enough memory for 800 X 600
resolution with 16 colors. Plus, it’s upgradeable to 512K —
simply plug in the extra memory chips. With 512K you get
1024 X 768 resolution in 16 colors or 800 X 600 in 256 colors.
Software drivers are included for all your popular programs.

The SOTAVGA/16 is 100 % VGA hardware compatible and
runs current programs such as Windows 386 and 0S/2 flaw-
lessly. It is also hardware compatible down to register level with
all pre-VGA standards such as EGA, CGA, MDA and Hercules.
This means that virtually all existing software will run with the
SOTA VGA /16 — and it insures compatibility with future
software.

SOTAVGA/16 is a trademark of SOTA Technology.
All other products mentioned are trademarks of their respective manufactures

Circle 257 on Reader Service Card

SOTAVGA /16 has two output connectors for full analog and
digital monitor support— not just analog, as some manufactur-
ers offer. And, since many of today’s programs require 2 mouse,
SOTA offers this option right on the board. No longer do you
have to compromise an extra slot or sacrifice one of your COM
ports to install a mouse. Simply plug it into SOTAVGA /16.

So whether you want to add pizazz to your business
presentation graphics or view your spreadsheet in
132 columns, SOTAVGA/16 is the right choice.

After all, everything looks better in VGA.

For more information on the
SOTAVGA/I6 please call 8)-237-1713.
In CA 408-745-1111.

BESTBUY

.
.
NS

= ~
SEIA
SOTA Technology, Inc.
559 Weddell Drive

Sunnyvale, CA 94089
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She also doesn’t realize
Hewlett-Packard makes PCs.

4l

TAURUS il

What a loss. Because Hewlett-
Packard has a line of eight
high-performance personal
computers. PCs which range
from desktop and floor-mount
Intel386™based powerhouses
to entry-level 8086-compati-
bles. PCs which offer you a
better way of doing business.

Hewlett-Packard personal
computers give you plenty of

386 is a trademark of Intel Corporation opportunlty for expans.l on. The HP Vectra QS/20 PC.One in
01989 Hewlett-Packard Company CP-PC904 As well as plenty of options. aline of eight PCs from Hewlett-Packard.
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At the high end, you can get
up to 8 accessory slots, 620
Mbytes of hard disk storage,
and 16 Mbytes of RAM. And on
all models, you get a choice of
video solutions and the flexi-
bility of using either 5.25" or
3.5" disks.

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

Circle 123 on Reader Service Card

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

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

Finally, every PC made by

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

There is a better way.

()

HEWLETT
PACKARD
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“Standards do not limit; they liber-
ate creative application of technol-
ogy." Allen joined the industry’s
Greek chorus chanting for standard-
ization in a world where users want
to mix products from different ven-
dors. Are the chorus members lis-
tening to each other?

At Microsoft’s annual CD-ROM
conference recently, Michael
Schulhof, vice chairman of Sony
Corp. of America, chided the CD-
ROM industry for not yet settling on
standards. “This industry has
emerged from obscurity to confu-
sion,” Schulhof noted. “It is time

to make ANSI standards official
rather than advisory.”

Raster Image Processing Systems
(Boulder, CO) said it has cracked
the encryption scheme used by
Adobe’s PostScript type fonts,
which could enable people to use
continued

In the lower-resolution modes (16 bits
or less), 32-Bit QuickDraw uses
dithering (the approximation of
adjacent colors) to convert the high-
resolution color data to the lower-
resolution mode. If the monitor is
black-and-white, the converted image
will appear in gray scale, with the
number of gray-scale levels depending
on the resolution of the video board
(an 8-bit gray-scale board can display
256 levels of gray).

But color is not cheap. To have all
these hues, you’ll need a third-party
video board and monitor. Radius
introduced a series of color video
boards that support 1152 by 882
pixels and feature a 72-Hz screen-re-
fresh rate and up to 3 megabytes of
video RAM. Radius is offering a 16-bit
version, the DirectColor/16, for
$3695; and a 24-bit version, the Direct-
Color/24, for $4995. Radius also has
a 19-inch color display for $4295.
SuperMac’s Spectrum/24 board sells
for $3999; current owners of SuperMac
color boards can trade up to the Spec-
trum/24 for $2499. RasterOps is selling
its ColorBoard 224 for $5195; owners

of the ColorBoard 104 can trade up for
$3000.

RasterOps has for some time been
offering 24-bit video boards that use a
color model that’s incompatible with
32-Bit QuickDraw. Instead of the
chunky color model used by 32-Bit
QuickDraw, RasterOps offered boards
that used a chunky planar color
model, in which the bits defining the
pixel are stored in separate chunks
(32-bit words) for each color (red,
green, and blue). Rather than display-
ing the pixel with a single memory
access to a single 32-bit word, as in
the chunky model, the chunky planar
model requires three memory access-
es to three separate 32-bit words, one
for each color. Developers who have
written software for RasterOps’s
chunky planar will have to rewrite
their programs to support 32-Bit
QuickDraw. RasterOps insists that it
will support all current customers and
let them upgrade to boards and
software patches that support 32-Bit
QuickDraw.

Because it involves very complex

continued

This Should Go On Your Desk
for The Same Reasons It Goes

On The Road.

Remember when sending a fax meant leaving
your desk? Or when faxing on the road was
almost impossible?

Those days are over. Introducing the
WorldPort 2496™ portable fax and data
modem.

Since it's external to your computer, it’s easily
shared around the office. And since it's battery
powered and uses RJ11s or optional acoustic
couplers, it connects to public phones and
PBXs anywhere. Via Bell and CCITT standards
worldwide. It even sends and receives fax and

2496

data messages
unattended or
while you run
applications.

But best of all, from your desktop or laptop,
you can instantly connect with practically
anyone anywhere who owns a fax or modem.

Unless, of course, they've ventured out on the
road without one.

Call us today at 800-541-0345 (in New York,
516-261-0423) for more on the WorldPort line
and the dealer nearest you.

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

Fax (516) 754-3491

WorldPort 2496 is a trademark of Touchbase Systems, Inc. © 1989 Touchbase Systems, Inc
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Introducing

Close-Up/LAN the remote

that lets you control all
PCs on your network

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

Helping people

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

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

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

Workgroup Conferencing

As a workgroup problem solving tool, Close-
Up/LAN is unsurpassed’ Close-Up/LAN lets
averyone in vour workgroup work as a team.
Your associates can chat in a conference, all
linked together on screen, no matter how distant
he locations. Bring up a spreadsheet, for
:xample, and show your sales projections for all
0 see. With live keybaards and an instant screen

Circle 200 on Reader Service Card

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

On-Network Meetings? \
Close-Up/LAN lets you conterence =8
your people over a single network,
over bridged networks, or between
networks thousands of miles apart.

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

Distributed Processing

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

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

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

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

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

Level 1

Training & Teaching

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

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

Close-Lp LAN

Call: 805/964-6767

Norton-Lambert

PO. Box 4085, Santa Barbara, CA 93140 USA
Telex 709170

JUNE1989 - BYTE 21



MICROBYTES

NANOBYTES

Adobe fonts on printers lacking
Adobe-licensed controllers. RIPS,
which makes high-speed laser
printer controllers, cracked both
the character descriptions and
“hints,"” which basically handle
how a character should stretch or
scrunch and still remain aestheti-
cally appealing as its point size
changes. An Adobe-licensed laser
printer knows how to interpret
Adobe fonts, but now RIPS
controllers should be able to do
that. RIPS expects to integrate its
decoding technology into its
controllers. How did RIPS crack
the code? “*“We took a logic
analyzer, hung it on a 68000 bus,
and observed,” said chief tech-
nologist Ray McCaslin. With that
puzzle solved, RIPS controllers
should be able to handle any
Adobe font, he said.

Here's one you won't find at your
continued

memory management, particularly in
its dithering or transfer modes to
lower resolutions, 32-Bit QuickDraw
is noticeably slower than 8-bit Color
QuickDraw. One manufacturer, E-
Machines, has decided to build a
graphics accelerator into its 24-bit
video boards and will not announce its
products until this summer.

The new QuickDraw launches the
Mac into the high-end full-color
market, but with a high price tag and
questions about the system’s perfor-

mance. A 24-bit video board and full-
color display add at least $7000 to a
Macintosh system, putting it in the
same price range as full-color setups
from Silicon Graphics or Sun
Microsystems.

Apple believes that it can compete
with companies like SG and Sun
because it is a “‘general-purpose”
machine rather than a specialized
work station, according to Laurie
Girand, Apple’s product manager for
Macintosh system software.

PCs with CDs: Multimedia Machine of the Masses?
Microcomputer Moguls Think So

he computer of the future will be

a multimedia device—a machine
that plays stereophonic sound and
shows full-motion video with a clarity
rivaling TV. All this will cost less
than today’s conventional personal
computer, and, just like TV, there
will eventually be one in nearly every
household in America. That’s the sce-
nario being promoted by Microsoft,

IBM, Sony, Intel, and Philips.

At the recent Microsoft-sponsored
Fourth International Conference on
CD-ROM, those companies all
pledged to support this multimedia
concept and to develop the technology
necessary to make it real. Intel and
IBM will jointly fund a development
center to promote Intel’s DVI (Digital

continued

Your job is computing . . . Why does

your keyhoard emulate a typewriter?

Your PC keys have typewriter legends, not the specific commands you need! Solution:
Hooleon's SnapCap KeyCaps™ or non-slip adhesive Keytop Label kits, imprinted
with the software commands! Cut training costs with Word Perfect 5.0™ or 5251
Emulation KeyCaps for the IBM* 101-Key Keyboard. Customize your keyboard
with relegendable keys for IBM®, Cherry™, Wyse™ and Key Tronic™. Choose from

non-slip Keytop Labels supporting

Word Perfect™, DisplayWrite™, Multi- [

Mate Advantage™, Microsoft Word™,
Data Entry, Language Conversions

and more. We Custom Imprint Keys

and Labels to your specs!

Call for your FREE CATALOG!

To order call:

602 634-7515 or FAX: 602 634-4620
From the Leader in Keytop Innovations . . .

P.O. Box 201, Dept. BYTE,
Cornville, AZ 86325

ﬁ
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Leader of the Mac!

The Expérfs Agree:

FoxBASE +/Mac’s New Version 1.10 is the Ultimate
Relational Database Management System for the Macintosh!

Don Crabb, mfoWorld, July 11, 1988:
“FoxBASE +/Mac proved to be as easy to use as any Mac
relational database we've tested.”

Macworld, September, 1988:

“FaxBASE+ /Mac deserves serious consideration as both a
stand-alone database product and a connectivity solution,”
Richard Skrinde, MacUser, September, 1988:

“FoxBASE +/Mac is a racehorse that will outrun the other
Macintosh databases.”

Arthur Fuller, Computing Canada. June 9, 1988:

*‘So phenomenally great that it justifies the purchase of a
Macintosh just to run it!”

Michael Masterson, MacWEEK, June 7, 1988:
“FoxBASE +/Mac proves beyond a doubt that the Mac is a
suitable platform for supporting fast database operations.”
BYTE, September, 1988:

“FoxBASE +/Mac combines dBASE compatibility with a
strong list of features and a work environment with which
Mac users will feel comfortable.”

Charles Seiter,, Macworld, October, 1988:
“It's the fastest general purpose Mac database, often ten to
a hundred times faster than its competitors.”

* Requires a copy of FoxBASE+/LAN, our PC multi-user software, on the netwurk file server.
'oxBA.

SE+ /Mac and FoxBASE +/Mac Multi-User are trademarks of Fox Software. dBASE is a trade-
ne.

mark of Ashton-Tate. Macintosh is a trad k of Apple Comp
Circle 105 on Reader Service Card

FaxBASE +/Mac Version 1.10 includes everything you love
about the original FoxBASE+/Mac PLUS a new form genera-
tor, an outstanding application generator and a complete tem-
plate language system —all designed to save you time and
effort! Now you can develop complete database applications
in just minutes!

And now Fox Software introduces FoxBASE +/Mac Multi-User,
leading the industry with the ultimate in data sharing —
concurrent data access! For the first time, networked Macs
and PCs can simultaneously share the same data files!* In
addition, FoxBASE +/Mac Multi-User supports an unlimited
number of users on your network.

Even with all these enhancements, Version 1.10 doesn’t cost
any more — it’s still only $395! And our new Multi-User is
Just $595!

FoxBASE+/Mac earned an exceptional 7.0 rating on
InfoWorld’s Software Review, and a 4.5 rating on MacUser’s
scale. It’s the one Mac database system that has it all!

Join the experts NOW! Cantact your local quality software
dealer, or order your copy of FoxBASE+ /Mac by calling
(419) 874-0162, Ext. 320. Free demo package available.

Why be a follower when you can go with the leader!

FOX Software
Nothing Runs Like a Fox.

Fux Software (419) 874-0162, Ext. 320.
118 W. South Boundary FAX: (419) 874-8678
Perrysburg, OH 43551  TELEX: 6503040827 FOX
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MICROBYTES

NANOBYTES

neighborhood video store: “What
Neural Nets Can Do" is an 80-
minute videotape (VHS) intended
for people who need to judge the
actual practical potential of neural
net technology, according to the
company offering the tape (Law-
rence Erlbaum Associates,
Hillsdale, NJ). This video tutorial
stars James Anderson, professor
of cognitive and linguistic sciences
at Brown University and coeditor
of Parallel Models of Associative
Memory. The tape and accompanying
144-page manual cost $250; a
demonstration tape costs $10.

The Fortran Journal is a new pub-
lication offering programming
hints, short news items, and
product reviews. The journal

comes out six times a year. The
cost for a one-year subscription is
$28 in the U.S. and $36 everywhere
else. Contact the Fortran Users
Group, P.O. Box 4201, Fullerton,
CA 92634.

As part of a venture with Hitachi,
VLSI Technology (San Jose, CA)
has developed a 256K-bit static
RAM chip with an access time of
35 ns, VLSI says.

As part of their new working
relationship, Sun Microsystems
(Mountain View, CA) and Cray
Research (Minneapolis) are
offering a channel interface that
connects Sun workstations with
Cray supercomputers. The FEI-3
adapter consists of two VME
boards that slip into a Sun-3 or
Sun-4 and connect with 100-megabit
Cray channels. Sun has written
drivers for process-to-process
communication and remote log-in.

Apples and Oranges: AST

Research (Irvine, CA) has sold off
its line of Apple products to Orange
Micro (Anaheim, CA). AST’s
products for the Mac include
Mac86 and Mac286, coprocessor
boards designed to allow the
machine to run IBM PC software.

And from the Department of It
Loses Something in the Transla-
tion: After-booting-up message seen
recently on a foreign laptop: *“Now
had loaded lat-top utilities.”
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Video Interactive) technology,
designed to compress 70 minutes of
high-quality video into a form that
can be stored on a CD-ROM disk and
viewed on a personal computer.
Microsoft, Sony, and Philips released
their CD-ROM XA specifications in
an effort to set a standard for how
audio is handled in future CD-ROM-
based products. XA disks will be able
to hold 8 hours of stereophonic sound
(or 16 hours of mono).

To make computers exciting to
consumers who could care less about
spreadsheets and word processors, it
will take a flashy video interface and
high-quality audio, said Microsoft
chairman Bill Gates. All that and a
low price will make a personal com-
puter a consumer item rather than a
specialized set of hardware.

“While a poison index and the Bible
on CD are nice things to have,” Gates
said, “they are not the types of things
that will sell to the general public.”

By 1990 or 1991, Gates said, the

magical computing machine for the
masses will be a 1-megabyte system
with Windows, XA sound, extended
VGA resolution featuring overlayed
text with high-quality pictures, and the
start of interactive tools. After that,
this multimedia machine will be
running OS/2 Presentation Manager,
will have 4 megabytes of RAM, be
able to play stereo sound, and have the
DVI chip providing capabilities to
display full-motion video.

“IBM shares the excitement of
multimedia,” said IBM Entry Systems
president James Cannavino. “This
will reshape how people envision per-
sonal computers.” Cannavino pledged
IBM’s support to DVI, CD-ROM, and
multimedia. IBM and Intel aim to
have a single Micro Channel board that
can handle high-quality video and
sound by 1991. Intel announced at the
conference a system for developing
DVI applications. The $21,500 Pro
750 is built around an 80386-based
AT with seven DVI-related boards.

Agnus Gives Amiga Graphics Better Memory

ith the release of the new

Agnus chip for the Amiga—
the custom chip that handles graphics
operations—Commodore Business
Machines removed one of the major
graphics bottlenecks in that computer.
The new chip, a plug-in replacement
for existing Agnus chips in all Amigas
except the original model A-1000, lets
programs use up to 1 megabyte of
memory for graphics. The megabyte
of display memory will give develop-
ers more headroom, allowing higher-
resolution images and generally
improved graphics on the Amiga.

The chip is available through
Commodore service centers, said
Amiga product manager Keith
Masavage. He said the cost of the chip
will be between $100 and $150.

The new chip fixes a peculiarity of
the Amiga architecture that has been
cramping some users and applications
programmers. Although the machine
can be filled with as much as 8

megabytes of memory, the Agnus chip
could address only 512K bytes. That
meant that only 512K bytes could be
used for display purposes. Masavage
said that a typical high-resolution
screen on the Amiga could use as
much as 150K bytes. Animation often
requires holding more than one screen
in memory at a time, and since some
of the 512K bytes (called *“chip mem-
ory” in the Amiga world) has to be
used for direct-memory-access chan-
nels, it was possible for an Amiga to
run out of graphics memory even
though most of its total memory was
unused. Some developers with both
Amiga and Macintosh versions of
their products have taken to using Mac
IIs to get high-quality displays of their
images.

Despite the memory situation, the
Anmiga has established itself in the
world of professional video and
animation, where it competes with sys-
tems costing 10 times as much.

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281.

The BYTE news staff is always interested in hearing about new developments
thar might affect microcomputers, the way they work, or the way people work
with them. If you know of a project that could shape the state of the art, please
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane,
Peterborough, NH 03458. An electronic version of Microbytes, offering a wider
variety of computer-related news on a daily basis, is available on BIX.
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A complete compendium of the latest tools,
techniques, and ideas...

Take The 3-Volume
OPERATING

as your introduction to the
Library of Computer and Information Sciences
You simply agree to buy 3 more books—at handsome discounts—within the next 12 months.

OPERATING SYSTEMS
Design and Implementation
Andrew Tanenbaum

“Probably the best book on the subject”
—Eastgate Systems

This 800-page introduction to operating system de-
sign and implementation is packed with practical
descriptions of principles and techniques, as well as
a complete implementation of a UNIX-like operat-
ing system and 300 pages of source code. Filled
with examples from such commercial operating
systems as UNIX, MS-DOS, CP/M, and MULTICS, it
explains processes, input/output, memory manage-
ment, file systems, and much more.

Publisher’s price: $46.00

INSIDE OS/2

Gordon Letwin

“During the next 10 years, millions of programmers
and users will utilize OS/2 ... The best way for them
to understand the overall philosophy will be to
read this book"—Bill Gates

This programmer-to-programmer’s guide helps you
maximize the power, performance, and potential of
0S$/2. Microsoft’s chief systems architect Gordon
Letwin walks you through the nuts-and-bolts of this
breakthrough technology covering everything
from memory management, environment strings,
and signals to interprocess communications and de-
vice monitors.

Publisher’s price: $1995

OPERATING SYSTEMS
DESIGN

The XINU Approach
Douglas Comer

Eliminate the confusing elements of UNIX with
XINU, a more versatile, level-structured operating
system. This step-by-step guide covers all aspects of
XINU beginning with the basics.

You'll understand the design and implementation
parameters of memory and process management,
process coordination and synchronization, real
time management, device drivers, and interma-
chine communication.
Publisher’s price: $48.00

MEMBERSHIP BENEFITS ¢ In addition to getting The Operating
Systems Set for only $495 when you join, you keep saving substantially
on the books you buy: ¢ Also, you will immediately become eligible to
participate in our Bonus Book Plan, with savings of 65% off the pub-
lishers' prices. ® At 3—4 week intervals (16 times per year), you will
receive the Library of Computer and Information Sciences News,
describing the coming Main Sclection and Alternate Selections, to-
gether with a dated reply card.  If you want the Main Selection, do
nothing, and it will be sent to you automatically. ¢ If you prefer another
selection, or no book at all, simply indicate your choice onthe card and
return it by the date specified. © You will have at least 10 days to
decide. If, because of late mail delivery of the News, you should
receive a book you do not want, we guarantee return postage.

The Library of Computer and Information Sciences is the oldest, largest
book club especially designed for computer professionals. In the incredibly
fast-moving world of data processing, where up-to-the-moment knowledge is
essential, we make it easy to keep totally informed on all areas of the informa-
tion sciences. What's more, our selections offer you discounts of up to 30% or
more off publishers’ prices.

If reply card is missing, please write to the Library of Computer and Information
Sciences, Dept. 7-FG2-00920, Riverside, NJ 08075, for membership information
and an application
Byte 6/89 © 1989 Macmillan Book Clubs Inc.
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“If this is a race, we
are out in front.”

Steve Hui, President
Everex Systems, Inc.

IBM PS/2 Model 80 (20 MHz)
Compagq DeskPro 386/20

Everex Step 386/20

Power Meter MIPS Version 1.2. The Database Group.

3.52 MIPS
4.59 MIPS
4.91 MiPS

B £V E R E X .

“We created a
monster.”

Apparently, we
have surprised a
few people. It's not
every day that
someone builds
the world’s fastest
186/20.

Our marketing
people call the con-
cept AMMA - for
Advanced Mem-
ory Management
Architecture.

I don't care what
vou callit. This is
the computer that
has left everybody
behind, including
Compagq.

For the moment,we
areoverjoyed.

But thisisa game
ofleapfrog and

we donot intend
torest.

The Step 38620
from Everex

is amonster of
amachine.

For price and
performance facts,
call Everex
Computer Systems
Division at 1-800-
356-4253. Everex,
18431 Milmont
Drive, Fremont,
CA 94538.
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TECH*GRAPH*PAD

- Still
trying to get
Engineering
& Scientific

graphs

from a
Business
program?

TECH*
GRAPH*
PAD

EXAMPLE OF LOG/LOG PLOTTING

=i i

Tt

T

LS

Two diffarent egquations

Easy-to-use technical graphing &
plotting software for engineers &
scientists. Compatible with Lotus
1-2-3 worksheets, other spread-
sheets, PRN & ASCI! files, & most
data acquisition packages.

Now shipping Version 3.0!

* X-Y, Semi-log, Log/L.og, Polar Piots

» Curve Fitting » Data Smoothing

« Labels, Scale, & Color Control

» Multiple X-Y Axes

« Error Bars « Greek Letters

« Laser Printer, Plotter, Printer Output

« |IBM PC/XT/AT, PS/2, Apolio, DEC
compatible

CALL
(617) 290-5900
Dealer Inquiries Invited
B> binary.engineering

400 Fifth Ave., Waltham, MA 02154
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and Ask BYTE

Shareware Isn’t Freeware
Shareware is not public domain software!
The author of a public domain program
releases all legal rights to the product;
the author of a shareware program does
not. Shareware authors usually encour-
age users to register so that authors can
provide technical assistance, make en-
hancements, and so on. When users are
aware of the difference between share-
ware and public domain software, it
helps shareware authors to provide this
service to their registered users.
Marshall W. Magee
Norcross, GA

Executing Operations

“Worth the RISC” by Trevor Marshall
and Jane Morrill Tazelaar (February)
was a very good survey about where
RISC is today.

In the section headed “What Is
RISC?” the article states that most RISC
instructions execute in one cycle: “The
RISC chips, however, execute most of
their instructions in one cycle and make
further performance gains with a tech-
nique called pipelining, which uses mul-
tiple execution units.”

If by “execute” the authors mean to
process an instruction from instruction
fetch to instruction completion, then a
typical instruction takes four cycles: in-
struction fetch, decode instruction and
fetch registers, execute operation, and
write back registers.

However, the “‘execute operation”
part of the pipeline takes one cycle.
Since each stage of the pipeline is simul-
taneously processing a different instruc-

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.

tion, an average of one instruction is fin-
ished per cycle. Therefore, instructions
are processed at a rate of one instruction
per cycle.

If by “execute” the authors mean the
“execute operation” part of the pipeline,
then only one instruction is being exe-
cuted at a time. This distinction is impor-
tant because future chips may have
multiple sets of pipelines. These chips
will be able to process at a rate of more
than one instruction per cycle.

Les Faby
Cupertino, CA

X Windows vs. Display PostScript
“The X Window System” by Dick Poun-
tain (January) was most informative. But
the article also contained.some mislead-
ing information that needs clarification.

Pountain made a few comments re-
garding the competition between X Win-
dows and the Display PostScript system.
For instance, he says that X Windows’
main competition is Display PostScript,
which offers more powerful typographic
functions—although the two systems are
not exclusive and might even comple-
ment each other. He also describes
Display PostScript as “‘a possible video
graphics standard in apparent competi-
tion with X Windows.”

Display PostScript is not in competi-
tion with X Windows. Rather, Display
PostScript is an imaging model that can
be incorporated into X Windows or any
other windowing system. In fact, Digital
Equipment Corp. is doing exactly that
with its recently announced DECstation
3100 workstation.

In this case, the Display PostScript
system is an extension to the X server. To
use it, an application goes through the X
server. The application program can
then use Display PostScript as the imag-
ing model instead of calling on the
graphics portion of the Xlib library.

Another point in Pountain’s article
that needs clarification is the following:
*“Sun, whose NeWS windowing system is
based on Display PostScript....” Sun
wrote NeWS, which is both an imaging

continued



PC EXPERTS AGREE:

Proteus® sells the fastest personal computers “You get ..
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

tional capabilities.”

“This IBM- “Proteus is
compatible | markedly faster
is so fast than any other

I have had personal
trouble computer we've
measuring worked with,
its speed.” including

Deskpro
386/20.”

Personal Computing Magazine

Business Computer Digest

PROTEUS 286-16

16MHz, ZERO WAIT STATE
¢ 80386 CPU running at 16MHz
* 640K RAM
* § expansion slots
* 5 drive bays
» 2 serial & 1 parallel port
¢ 1:1 interleave
¢ Hard disk & floppy controller
¢ 200W power supply
¢ 101-key enhanced keyboard
¢ 15-month on-site service free
* Made in U.S.A. $1,495
» 30-day money back guarantee
COMPLETE SYSTEMS:
¢ Monochrome System $1,656
¢ EGA Color Plus System $2,112
¢ VGA 16-bit 800x600
System $2,407

PROTEUS 386-20

20MHz, ZERO WAIT STATE
¢ Intel 80386 CPU at 20MHz

¢ IMB RAM - Expandable to 16MB
* Intel 82385 EE cache ctlr

» 32K fast cache

¢ 2 serial & 1 parallel port

¢ 1.2MB floppy drive

¢ Dual HD & floppy controller

* 1:1 interleave

¢ 200W power supply, 110/220V
* 101 key tactile keyboard

¢ 15-month free on-site service

* Made in U.S.A. $2,595
¢ 30-day money back guarantee
COMPLETE SYSTEMS:
* Monochrome System $2,839
* EGA Color Plus System $3,295
¢ VGA 16-bit 800x600

System $3,595

25MHz, ZERO WAIT STATE

¢ Intel 80386 CPU at 25MHz

* IMB RAM expandable to 16MB
¢ Intel 82385EE cache ctlr

¢ 32K fast cache

® 387 coprocessor support

» 2 serial & 1 parallel port

¢ Dual HD & floppy controller

¢ 1:1 interleave

¢ 200W power supply, 110/220V

¢ 1.2MB floppy drive

¢ 15-month free on-site service

« Made inU.S.A. $3,495

* 30-day money back guarantee

COMPLETE SYSTEMS:

* Monochrome System $3,695

* EGA Color Plus System $4,070

* VGA 16-bit 800x600 Multiscan
System $4,595
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In N.J. call

To order, call us direct. 1-800-782-8387 201-614-7000
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.
1l trademarks recognized. © Proteus is a registered trademark of Proteus Technology Corp. All prices, terms, specs subject to change.

Proteus’ offers the fastest for the
least, and supports them the most.

s ey
R
S el

fifteen months of service coverage —
and onsite at that. Even without the warranty, we
highly recommend this machine.”

Computer Buyers Guide

“A remarkable range of performance and opera-

Ed McNierney, BYTE Magazine
For custom configurations and new low prices,
call Proteus Toll-Free.

...a complete
mult1 -user
solution that
arrives with all
| perlpherals and
operating systems
| " installed and

tested. ..a very

powerful machine

that does what
it claims.”’

Computer Shopper Magazine

PROTEUS SYSTEM 3400ME
UNIX & DOS

MULTIUSER SYSTEM

» 80386-25 CPU, 25 MHz opt. 33 MHz
o 8-User system support

* 4MB 32.bit RAM

o Intel 82385 ctlr

o Cache Memory

¢ 150MB ESDI fast hard disk

¢ 1.2MB 5.25" or 3.5" 1.44MB fd

¢ Upright server Case

* 250W 110/220v power supply

¢ SCO XENIX/PC MOS operating sys.
» High res. 14" console/monitor

* Graphics controller

« Parallel & serial ports

¢ 15-month free on-site service
COMPLETE SYSTEM: $8,795

» Choice of optional terminals &

Proteus Lightwave graphics term.
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75 Kingsland Ave.,
Clifton, N.J. 07014
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sport Your 514+ data to youf T&ptop’

foducestheirnew 525 external floppy drive subsystem -

1S ”5 25!"data with your 3.5" format laptop computer. The

setup, easy to use, and supports a wide variety
stems.

ion on the 525 subsystem write or call:

800-333-5155

B4l WELTEC digital, inc.

17981 Sky Park Circle, Suite M, Irvine, CA 92714
Phone: 714-250-1959 « Telex: 3728057 « FAX: 714-250-1964

FREE INFO Kits FOR DEVELOPERS!

NEWT Build better applications faster and more
economically with Framework III™ RunTime — the first
integrated PC software development engine with built-in
multiple functions and a royalty-free licensing agreement.

SPECIAL ADVANCE NOTICE! Get more

programming power, flexibility and control over
integrated microcomputer applications development
with the Framework I1I Developer’s ToolKit.

CaLL ToLL-FreE 1-800-437-4392, exT. 1801
GET YOURS NOW!
YES, ASHTON-TATE! I want to find out how

I can save time, save money and enhance my software

L] New Report: applications! Send me the FREE software information
Framework Il RunTime I've checked!

Info Kit. Available Now! FOE PLERGE PR

[ Fast-breaking news: e

Framework III Developer’s
ToolKit Information.
Available Soon!

Tell us what you do:

[ Developer [ VAR

O Corporate/MIS Manager
01 Ocher

COMPANY NAME

oty STATE 2P

BUSINESS PHONE
Mail to Ashton-Tate, 14 Inverness Drive East, Building E,
Suite 104, Englewood, CO 80112. Or for faster service,
call us toll-free at 1-800-437-4392, ext. 1801.

‘\\‘&\ASHTON TATE’

The Ashton-Tate logo and Asniton-Tate are regi hton-Tate C s a of Ashion-Tate G
(© 1989 Ashton-Tate Corporation. Al nghts resevved Specitii:ations and pnces subject to Change without notice
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model and a windowing system, using
the PostScript language. However, Sun is
| not a licensee of the Display PostScript
system, nor is NeWS based on the
Display PostScript system. Rather, Sun
created its product independently of
Display PostScript. Sun developed its
own extension to the PostScript language
for interactive displays and color, and
these extensions are not the same as
Adobe’s extensions.
Pat Marriot
Director of Marketing
Adobe Systems, Inc.
Mountain View, CA

NeXT Performance

Your cover story on the NeXT computer
(November 1988) expressed skepticism
about the performance of Display Post-
Script. Having ported FrameMaker, our
publishing software, to the NeXT ma-
chine, we can report that we’re very
pleased with the performance of Display
PostScript (and the whole NextStep envi-

ronment, for that matter).
David J. Murray
Frame Technology Corp.
San Jose, CA

API Clarification

I'm glad there’s a magazine that provides
at least some degree of technical infor-
mation about OS/2, rather than the now-
tiresome debate regarding its chances for
success. [ am referring to Mark Minasi’s
0S/2 Notebook column.

As a software engineer trying to write
an application for OS/2, I appreciate the
availability of a source of information
other than Microsoft’s overwhelming
and unclear pile of manuals. However, in
1988 in Review: OS/2’s First Year”
(January), the code fragment Minasi
gives as an example of an Application
Program Interface function call is erro-
neous and misleading. It should appear
as follows:

ret_code = DosGetPid(&MyPID);
if ret_code
printf("DosGetPid failed:
%d\n",ret_code);
else
printf("Process ID=%d\n",
MyPID.pid);

There are two differences between my
fragment and his. First, he was printing
the error message when the call was suc-
cessful, and the process ID when it
failed. In the paragraph following the
fragment, he stated its intent correctly—
he simply had it coded incorrectly. Sec-

continued




Turn a task into child’s play.

' .4 Basic Programming
s 7

A A
P S Library

Announcing ProBas Version 3.0, now with
over 365 assembly routines to really kick
QuickBASIC and BASCOM into high gear.
BYTE magazine calls PrRoBas a “Super-
charger for QuickBASIC”. Thousands of
programmers rely on ProBas to make their
life easier and to enhance their programs
with features like:

® A 1,000 page 2 volume manual

o Full-featured windowing

e Screen snapshots (Text & Graphics)
® String, array, and pointer sorts

o Lightning-fast file I/O

® Full mouse support

Create dazzling screens in text mode, CGA,
EGA, VGA or Hercules graphic modes. Save
and restore screen snapshots to arrays,
EMS memory or files. Full featured window-
ing to meet the most demanding jobs. The
ProBas system of virtual screens allows
you to draw full or partial screens to
memory, and then snap them on in an
eyeblink. You can even create vitural
screens far larger than the display screen.

Sick of running out of string space? Store
hundreds of K in numeric arrays or mega-
bytes in extended or expanded memory.
Tired of using a kludgy SHELL to DIR to
read a directory or archive files? Scan sub-
directories or .ARC files using wild-cards
and store thousands of file names, dates,
and times. Wish you could drag a window
containing text or a menu around the
screen with a mouse? It's easy!

ProBas gives you a complete set of
blazingly-fast file routines. Read or write
huge chunks of data at a clip, with file lock-
ing and error handling so that you can even
use them in subprograms. You'll never want
to use BASIC's file I/O again! Sort data with
lightning fast array and pointer sorts.
Search files or arrays at assembly speeds.
ProBas also has over 200 other essential
services including handy string, date, time,
directory and array manipulation, string,
screen and data compression, full mouse
support, valuable equipment and input
routines and faster replacements for most
BASIC commands.

Whether you are a professional or a novice,
ProBas will boost your BASIC in ways you
never dreamt possible. PRoBas allows pro-
fessionals to save time and work and lets
novices write professional-quality programs
quickly and easily. After all, how much is
a few hundred hours of your time really
worth?

For all versions of QuickBASIC and
BASCOM including BASCOM 6.0 for OS/2.
Just $135.00!

Circle 122 on Reader Service Card

N On-Line Help
.. . For PROBAS
B

PROREF provides pop-up help for the
routines in PRoBas and is an extension of
the QuickBASIC programming environment.
Find help on any routine with a few key-
strokes or mouse clicks. Pop-up an ASCII
chart, calculator, scan code module, box
diagram, your own help information or
almost any DOS program via a hot-key.
Just $50.00!

Screen
sManagement

™
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PROSCREEN is a full-featured screen gener-
ator/editor that will save you more design
and coding time than you ever thought
possible. PROSCREEN treats screens like a
word processor treats text to provide com-
plete control over characters, colors, and
placement. Design input screens with up to
130 fields and 19 pre-defined and 2 user-
defined masks. Use ProBas or the includ-
ed BASIC/Assembler subroutines to access
the screens. No kludgy code generators
here! Comes with subroutine source, exten-
sive on-line help, and a 285 page manual.
Just $99.00!

PROMATH is a collection of over 150 high-
level routines that provide mathematical
functions and operations for programmers
who often work in mathematics, science,
or engineering. Complex variables, real and
complex matrices, real and complex trigo-
nometric and hyperbolic functions and their
inverses, solution of linear equations, in-
tegration, differential equations, Fast
Fourier transforms, graphics support, and
many other useful routines are provided.

2.5

Mathematics
Library

For years Fortran has been the language of
choice for scientific and engineering ap-
plications, but it lacks many of the useful
features of QuickBASIC. PROMATH con-
tains most of the Fortran mathematical and
numeric functions and allows you to easily
transiate Fortran code to BASIC or write
new programs in BASIC while retaining For-
tran’s numerical prowess.

The PrRoMATH manual is over 200 pages
and provides a complete description of
each routine, including any algorithm and
the mathematical formula the routine uses,
shown in standard notation. For Quick-
BASIC 4 and BASCOM 6 only. Just $99.00!

SRR

PmBgsT TooLKIT

The TooLKrr is a collection of assembly
and BASIC modules that use the ProBas
library to save you even more hours of grunt
work. Why spend hundreds of hours re-
inventing the wheel when you can just plug
in TooLKrr madules like:

Menu Generators

Fast B-tree indexing
Mini-editor with word-wrap
Patch .EXE files

Protected storage areas
Julian date routines

The TooLKrr also includes clock, calendar,
windowing, BCD math routines and much
more, complete with BASIG source code
and a comprehensive manual. The ProBas
TooLKrT adds capabilities and helps con-
serve your most valuable asset of all—time!

Requires ProBas . Just $99.00!
P B TELECOMM
ROLIAS TooLKIT

The ProBas TELECoMM TooLKIT is a col-
lection of high-level communications
moduies that you plug into your code to pro-
vide popular file transfer protocols, terminal
emulations, login scripts and baud rates up
to 115,200 baud. You get:

o Xmodem/Modem7/Xmodem-1k
® Ymodem (single and batch)

® CRC-16 and Checksum

® YT52, VT100, ANSI BBS etc.
® Auto Dialer & data base

® Documented BASIC source

Why use clumsy SHELLs to complex
terminal programs when you can plug
just the communications routines you
need into your code? Implement just
the features and commands you want.
Requires ProBas. Just $75.00!

Our thirty day, money-back guarantee assures
you the highest quality and our technical sup-
port staff is always ready to help.

kJ HAMMERLY

COMPUTER SERVICES, INC.
9308 JASMINE COURT « LAUREL, MD 20}07

‘j_ p - g J'/‘
PERA Wy e i M =
INT'L.’QDE&S“( 1) 953219#1 FAX: (301) 725-8147
BBS: (301) 953-7738

Add $5.00 per item ($8.00 Canada) for shipping per order.
Europe: $39.00 for 1st item plus $5.06 for each additional
item. Visa, M/C, C.0.D. (US Only) checks and approved
POs accepted. Trademarks ProBas, ProReF,

ProMaTa: Hammerly Computer Services, Inc. Quick-
BASIE, BASCOM: Microsoft Corp.
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ond, the variable MyPID is a structure,
and his fragment was printing MyPID,
which yields the first value of the struc-
ture. Fortunately, the first value in the
structure happened to be the process ID,
so the correct value is printed. This is
somewhat misleading, though; had the
structure been different, the printed
value would have been incorrect.

These points may seem trivial, but
working with OS/2 has been a struggle
for me, and I think it’s important that, on

the rare occasions when useful informa-

tion is published for OS/2 programmers,

it should be as accurate and complete as
possible.

David P. Sours

Blaine, MN

1 did mix up the two clauses—sorry. As to
the use of the structure, you're right
again. Before your letter, I had never
looked it up; rather, I had used it just as
Microsoft did in a sample program.

A real time
video digitizer
for the

VGA adapter.

Yo order. fill out

tha coupon, or call us
N ThE U
800-361.4914

OTHEN

{514} 3331301
FAX

(514) 333-1388

EIPIABFENIN
N I\

CORECO INC

Ploase rush me an OCULUS™= 10 board. with utility software and
Coreco’s 3 months waranty, for $695 (US currency) plus $15 for
shipping

NAME
ADDRESS

SIREET
Srare

PHONE

OWVISA ) MASTEA CARD  EXP

CARD #
SIGNATURE
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I'm glad you find the column useful.
Since thar particular column came out,
another book chock-full of sample code
has come out. Called Peter Norton’s In-
side OS/2 (Brady Computer Books,
1988), it discusses areas of OS/2 (not
Presentation Manager, alas—just the
kernel) and includes sample C code.

—Mark Minasi

Delivering the Mail

The global village in electronic messag-
ing has already moved from fiction to
fact. The world does not need to look to-
ward the future for worldwide electronic
messaging. A great deal has already
been implemented, and more is under
development.

Contrary to the unconnected world de-
scribed in the “X.400 Grows Up” by
Brock N. Meeks (December 1988), in-
tersystem messaging between most major
systems in the U.S. and worldwide is
now commonplace because of DA Sys-
tems’ DASnet Service. All users of
ABA/net, INET, UNISON, TWICS, the
GeoMail network of hosts (installed in
the U.S. and throughout Europe), Peace-
Net, and, soon, CONNECT’s MacNET
and GoverNET can communicate with
anyone who uses one of several dozen E-
mail systems and networks. Not to men-
tion the fax and the post office.

I take issue with Meeks’s statement
that “To have any kind of global inter-
connected network, you need a directory
of some sort.” That has not been the case
with mail delivered by the post office or
via fax. Though it will be useful, a direc-
tory is not the sine qua non of intercon-
nectivity. What would Benjamin Frank-
lin have replied to the proposition that a
mail delivery system requires a universal
directory of street addresses? I leave the
answer to you.

Where X.400 or proprietary connec-
tions turn out to be the appropriate way
for a service or company to connect, the
DASnet gateway to X.400 will be useful
to connect these services to all the other
DASnet-linked systems.

Anna B. Lange
DA Systems
Campbell, CA

Trees ’n Leaves
I believe there are errors in Rick Gre-
han’s otherwise fine series on B-trees
(“Trees 'n Keys,” Parts 1, 2, and 3, Jan-
uary through March). Grehan states, “A
key’s inorder successor will always be on
a leaf node. You might want to sketch a
few B-trees to convince yourself of this.”
I entered the following five names into a
continued
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= GEnie™service and CompuServe®
~ could make a big difference to you.
= Heres why. GEnies rate for 1200
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take a computer

1re out the difterence.,

n Services

Exciting mula-player games. Useful
financial information and much
more. All at hourly rates designed to

allow you to spend more time online.

Not more money.
And with GEnie signing up
IS as easy as one, two, three.
() Set your modem for local echo
(half duplex), 300 or 1200 baud.
(2) Dial 1-800-638-8369. When
connected. you just enter HHH.

(3) Atthe U#=promptsimply enter

XTX99684,GEnie then RETURN.
And have a major credit card or vour
checking account number ready. For
information in the US. or Canada,
call 1-800-638-9636. Or write GE
Information Services, 401 North
Washington, Rockville, MD 20850.

We bring good things to Iife.

Circle 110 on Reader Service Card

fhmﬂi' i U8 Moesle 6PM SAM loctal time andd el dewy Sat., Stn... avud nedtuntal hedisios. Subject to sercur awadability. Some sevewces meny be subyect to a surchage. Prces effectns Meny £, 1989,



LETTERS

2] cal |3l

[

(L 11

IEI I

(e[ Te=1T_ 1T

Figure 1: Reader Spear’s B-tree.

fresh tree: Art, Bob, Cal, Deb, and Eve
(see figure 1).

Following Grehan’s directions, an in-
order traversal would return Deb as the
next key greater than Bob, while the true
successor, Cal, would be missed alto-
gether. When the pseudostack is popped,
the parent key whose right-node pointer
will be followed is the inorder successor.
This error renders SEEK_NEXT_KEY
and DELETE_KEY useless. Once a par-
ent-key successor key has been found,
the search must drop down to a leaf to
find up to four successors. SEEK_
NEXT_KEY provides no way to read the
leaf node. The SCANKEY routine could
be called to do this. If a parent node
holds more than one key, a second index
pointer would be needed so that subse-
quent pops reference the correct key.
KEYOFFSET can’t be used for both pur-
poses.

There is another error in the SEEK_
NEXT_KEY module in line 7, where a
GOTO references an undefined line
label, L1:. Jumping to L2:, the only line
label in the example, sends the code into
the middle of a loop, which is probably
not good programming practice.

I hope that corrected code examples
will be made available so that we can see
what Grehan actually intended. I have
enjoyed the series very much despite the
frustration.

Robert J. Spear
Accokeek, MD

The sentence you quote was in a para-
graph describing those keys that are not
on a leaf node. And it is true that the in-
order successor of a key on a nonleaf
node is always on a leaf node. In any
case, you're right. It’s false that every
key’s inorder successor is on a leaf; I
should have been more explicit. I'm sorry
to have led you astray.

In light of this, I think you'll see that
SEEK_NEXT_KEY does work for the ex-
ample you've given (refer to listing 4 in
Part 1). Assume that you're at BOB
(KEYOFFSET=1, IFLAG=0) and you
perform a SEEK_NEXT_KEY. Since the

34 BYTE ¢ JUNE 1989

file is not rewound and IFLAG=0, the
routine drops down past all those com-
ments, increments KEYOFFSET, and sets
IFLAG to 1 (this means the routine is
pointing to BOB’s right key pointer,
which is empty). The WHILE loop
doesn’t execute, since the key pointer is
empty, so the routine zooms back up to
the start of the REPEAT loop. Since
IFLAG equals 1, the first IF statement ex-
ecutes, but since KEYOFFSET does equal
the number of keys on the node (namely,
2), the second IF does not execute. Nor
does the third—the pseudostack is not
empty. So the routine pops the pseudo-
stack and reads in the node containing
CAL. Popping the stack also sets
KEYOFFSET to 0. Now the routine hits
the ELSE and returns to the beginning of
the REPEAT loop. Again, the first IF
statement is executed (IFLAG still equals
1), but now the second IF executes (since
KEYOFFSET does not equal the number
of keys on the node). So IFLAG is set to 0,
and the routine returns with everything
pointing to CAL.

Finally, you are absolutely correct that
label L2 should have been L1. Several
people have pointed that out, and I shall
probably pay for it for the rest of my life.

—Rick Grehan

Tricky Terms
I found Christopher Greaves’s challenge
(“Ackerman Exercise,” Letters, Novem-
ber 1988) to calculate values of the re-
cursive function Ack(m,n) impossible to
resist, and I spent a number of evenings
investigating the problem. A microcom-
puter proved inadequate to deal with the
numbers involved, so I had to resort to
brainpower and pencil.

As m increases, the value of the func-
tion increases ever more rapidly, and for

i=0,1,2....,n produces the following
series:

Ack(0,i) = 1,2,3,4,...,n+1

Ack(l,i) =2,34,5,...,n+2

Ack(2,i) =3,5,7,9,...,2n+3

Ack(3,i) = 5,13,29,61,...,2"*¥)

w

Ack(4,i) = 13,65533,.. .,
(k. n=1+3 _ 3)

The value of Ack(4,2) is approximate-
ly 2.17E19727 and would take more than
four pages to type, and Ack(4,3) is al-
ready vastly greater than a googolplex.

Greaves challenges his students to
*“deliver” to him the value of Ack(5,5),
which can be simplified to

Ack(5,5) =Ack(4,Ack(4,Ack
(4,Ack(4,Ack(4,65533))))

His carefully chosen words hide the
fact that there is no transport company
large enough to handle that task, nor is
there sufficient paper in the world on
which to express the value.

A. J. McCutcheon
Nedlands, Australia

How to Get BYTE Listings

I just finished reading ““The Token
Ring” by Brett Glass (January). Congrat-
ulations are in order for a well-written
article that was easy to understand.

How do I go about getting the IBM
demo of the Token Ring, given that I do
not have access to BIX?

Chris Smith
Whitehorse, Yukon, Canada

BYTE listings are also available on
BYTEnet (our free BBS), on disk from
BYTE (most issues have an order card
bound in), and from correspondent
BBSes worldwide. Thanks for your inter-
est.—Ed.

Recipe for Comparing Compilers
*“Smoothing Out C” by Steve Apiki and
Jon Udell (Product Focus, February)
was an informative article. However, the
result that “Turbo. . .did poorly on the
floating-point test” prompts me to relate
data comparing Microsoft C and Turbo
C using routines from the book Numeri-
cal Recipes in C by William H. Press et
al. (New York: Cambridge University
Press, 1986.) (The FORTRAN/Pascal
version of this book was reviewed in the
January 1987 BYTE.)

I needed a microcomputer C compiler
for a spectral estimation project. Origi-
nally, I had intended to use the Microsoft
compiler, since several coworkers had
been using it and it had always been reli-
able. For this project, good numerical
accuracy was far more important than
execution speed. Although Microsoft C
and Turbo C produced identical results
for most of the Numerical Recipes rou-
tines that I intended to use, Turbo C pro-

continued
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| MICRO-CAP lIl.
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.

MORE SPEED. LESS WORK.

MICRO-CAP II1;" the third generation
of the top selling IBM® PC-based interac-
tive CAE tool, adds even more accuracy,
speed, and simplicity to circuit design and
simulation.

The program's window-based opera-
tion and schematic editor make circuit
creation a breeze. And super-fast SPICE-
like routines mean quick AC, DC, Fourier
and transient analysis — right from
schematics. You can combine simulations
of digital and analog circuits via integrated
switch models and macros. And, using
stepped component values, rapidly gener-
ate multiple plots to fine-tune your circuits.

We've added routines for noise, impe-
dance and conductance — even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.

Circle 258 on Reader Service Card

Transient analysis

Schematic editor

Monte Carlo analysis

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS — supported, of course, by a built-in
Parameter Estimation Program and
extended standard parts library.

There’s support for Hercules? CGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers. And a lot more.

The cost? Just $1495. Evaluation ver-
sions are only $150.

Naturally, you'll want to call or write for
a free brochure and demo disk.

lll ll
L] )
LN
Ill 1
11 '
[11]
11} )

1021 S. Wolfe Road,

Sunnyvale, CA 94086

(408) 738-4387

MICRO-CAP 11 is a registered trademark of Spectrum Softuare.

Hercules is a registered trademark of Hercules Computer Technology.
1BM is a registered trademark of International Business Machines, Inc.
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We make a super YGA monitor

\\\\\\\\\\\\\\\\ NEC introduces the best VGA monitor you can

buy. MultiSync® 2A.

The first monitor that takes our award-win-

| ning multiple frequency technology and cus-

tomizes it to the needs of the VGA user.

MultiSync 2A is both affordable and uncompromised. And

completely compatible with all VGA modes. In short, it performs

brilliantly. But what’s equally important, it allows you to move

effortlessly to the next major graphics standard: SuperVGA.

All this in a monitor that gives you a 14" non-glare screen on

a tilt-swivel base, for nearly 30% more viewing area than stan-

dard 12" screens, and a new cabinet that’s not only functional but is

designed to look as good from the back as it does from the front.

Mu}kthync 2A. One super VGA monitor.

CsC

Computers and Communications

36 BYTE + JUNE 1989




that’s also a SuperVGA;'

\\\\\\\\\\\\\\\\\ But that’s only part of the story. NEC also

~ introduces the best SuperVGA monitor you can

| buy. MultiSyne” 2A.

The first monitor that takes our award-win-

ning multiple frequency technology and customizes it to the needs

of the SuperVGA user. MultiSync 2A senses the software you’re us-

ing and makes the switch from a VGA monitor to SuperVGA, the

new standard developed by NEC and recognized by VESA, the Video

Electronics Standards Association. SuperVGA delivers a maximum

resolution of 800 x 600, which is 56% higher than VGA.

And since you’re most likely buying a board that goes beyond VGA,

your monitor should too. For literature call 1-800-826-2255. For techni-

cal details call NEC Home Electronics (USA) Ine. at 1-800-FONE-NEC.

WINSYRC 18 8 registered trademark of NEC Home Elecironics
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" EZ-DOS

Break the stranglehold on your PC.

Digital Research & 2001 Sales have
developed EZ-DOS as an enhanced
replacement for your current DOS.

Now you can use the sophistication of
EZ-DOS instead of accepting the
limitations of another DOS.

The main features of EZ-DOS are:

* DOS compatibility

* Multiple 512 megabyte partitions
- quit disecting your hard disks

* Password protection of files and
directories

* Full screen text editor

* On-line HELP for command syntax

* Command history

* LIM 4.0 Extended memory driver

* Menu based installation that works
with all compatibles

disk derve 100Ny

A true graphic, windowing
operating environment - GEM/3
Desktop is our user interface.

* Inexpensive - compare costs

EZ-DOS 4.1 Deluxe.......... $79.00
plus True BASIC............. $99.00
plus serial Mouse........... $139.00

plus T.BASIC & Mouse.. $159.00

2001 Sales, Inc.

16580 Harbor Blvd., Ste. D
Fountain Valley, CA 92708.
Tel: (714) 531-6551

Fax: (714) 531-8546

Dealer, Distributor & OEM inquides welcome.
VISA and Master Card accepled.

38 BYTE * JUNE 1989

LETTERS

appeared in Numerical Recipes in C.

Table 1: Results using the xmemcof.c driver routine. Published results

Index Published VAX-C Turbo C Microsoft C
1 1.261539 1.261540 1.261540 1.262617
2 -0.007695 -0.007694 -0.007694 -0.009724
3 -0.646778 -0.646779 -0.646779 —-0.646527 |
4 -0.280603 -0.280603 —-0.280603 -0.279950
5 0.163693 0.163692 0.163692 0.163249
6 0.347674 0.347676 0.347676 0.347373
7 0.111247 0.111247 0.111247 0.111045 l
8 -0.337141 -0.337142 -0.337142 -0.336187
9 -0.358043 -0.358043 —-0.358043 —-0.358086
10 0.378774 0.378774 0.378774 0.378403

Table 2: Results using the xspctrm.c driver routine (overlapped case).

Index Published VAX-C Turbo C Microsoft C
1 — 0.001993 0.001993 0.001786
2 — 0.001461 0.001461 0.002544
3 — 0.072356 0.072356 0.147874
4 — 0.062723 0.062723 0.107431
5 — 0.097625 0.097625 0.000332
6 — 0.014102 0.014102 0.000512
7 — 0.000089 0.000089 0.000113
8 — 0.000210 0.000210 0.000131
9 — 0.000052 0.000052 0.000037

vided better accuracy in the two routines
memcof.c and spetrm.c.

1 compared compilers by using driver
routines supplied in the companion book
Numerical Recipes Example Book (C).
This book often gives the answers ob-
tained when the routines were run by the
authors. | tested the book’s sample rou-
tines xspctrm.c and xmemcof.c using
Microsoft C, Turbo C, and VAX-C (the
latter on a DEC VAX-11/780 minicom-
puter). The results in tables 1 and 2 show
why I selected Turbo C.

Robert C. Briggs
Los Altos, CA

Artificial Distinction
This is in reference to the correspon-
dence on “Minds vs. Programs.” Dr.
R. J. Ellis (“Factoring the Unforeseen,”
Letters, February) makes an artificial
distinction between ‘‘crystallized con-
sciousness” and ““living consciousness.”
Isn't there essentially a confusion as
regards the terminology? Humans use al-
gorithms that encompass emotion, self-
motivation, and reprogramming capabil-
ity. A computer program that uses an
equivalent algorithm would have all the
“human” capabilities listed by Ellis.
The question that remains to be an-
swered is whether the human mind is ca-

pable of developing such an algorithm. 1
believe a human as well as an “artifi-
cial” mind would be capable of just that.
Dr. Mohammed I. Saleem

Safat, Kuwait

MS-DOS Computer Server

I'm writing in response to Nicholas Bir-
kett’s letter (‘“Multiuser Advantages,”
February). Birkett complained about the
impossibility of having a ‘‘computer
server” under MS-DOS. He’s mistaken.
1 know exactly how to accomplish what
he wants.

To begin, Birkett is right in asserting
that it’s impossible for one machine on a
LAN to initiate a job on another machine
on the LAN. This can be accomplished,
although in a roundabout way:

1. Set up the machine that is to do the
work in one of the following ways: as a
client, in which case only the LAN
server(s) can initiate jobs on it; or as a
client/server, in which case all clients on
the LAN can initiate jobs on it.
2. Set up an initiator process on the ma-
chine that is to do the work. I'll describe
the initiator process and ways of making
it recognize jobs that are waiting to be
initiated below.

continued



Designed
for desktop
graphics,

priced to be
personal.

Drawing Board to Board Room
Plot your designs, present your
plans, and illustrate your point
with the new HI Image Maker.™
Houston Instrument’s newest
plotter can improve all your images
at a price that makes personal
productivity gains affordable.

Precision CAD or Graphic e
Presentations

Your HI Image Maker uses a < e,
variety of technical pens on vellum
or presentation bond—and produces
vibrant color graphics on
transparencies, paper, or vellum.
Drawings on media up to 11x17
inches can be produced quickly
and beautifully at a resolution of
one thousandth of an inch.

Confidence and Value “ %,

Industry experts agree, HI , % S
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performance standard for PC-based : & /
CAD plotters. The HI Image Maker ~ ’ e .
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3. Mount the job to be done as an execut-
able (.BAT, .COM, or .EXE) file on the
server or on the machine that will do the
work. This is possible because that ma-
chine, as a server, will have at least one
logical disk on which clients can write.
4. Sit back and wait for the job to be
completed.

What I've described is inherently a
batch system, and because the only way
to have intermachine communications on

a LAN is through semaphore files
mounted on the server, it cannot easily
be made interactive. It is conceptually
identical to the way in which print
servers work. It can all be done under
MS-DOS, and it requires surprisingly
little programming.

All the initiator process has to do is
idle until something that it recognizes as
an executable file turns up. When an exe-
cutable file appears, the initiator runs it
and resumes waiting.

Or 3. Magerman
Massachuretis Genersl
Vascular Brophysice

Mun T You
Syntes Reseorch

CODAS...

Preferred by
Researchers
with Eyes.

Thomas Blas
Advanced Nuchesr Fuels
Nuclesr Fust Rod Temting

Inmttute of Critical Core Medicine
CPA Aesearch

Southwes! Research instaue
Aobotics Research

Cordovascular Resesch

For IBM PC, AT, PS/2 and compatible computers

When you need to see what you're acquiring when it happens, you need real
time performance. You need CODAS from Dataq Instruments. The only real
time PC-based waveform recorder.

50 kHz Real Time Monitoring

Forget in-the-dark data acquisition sessions. CODAS turns your computer's
monitor into a multichannel heads up display, plotting every data point as it
happens. Our patent-pending smooth scroll waveform presentation and
unequaled plotting speed keep you in command. No guessing. No surprises.

50 kHz Real Time Recording to Disk
Focus your attention on the real time display while up to 16 waveforms

simultaneously record to disk. To 50,000 samples per second, CODAS
ensures a gap-free, continuous waveform record.

Waveform Playback and Analysis

Review megabytes of recorded signals on your monitor in seconds with the
CODAS Playback/Editor. Then seamlessly extract, analyze, hard copy,
translate, and export waveform information with simple keystrokes.

For the best way to see, record, and analyze your dynamic waveforms, call
us at 1-800-553-9006. Or write Dataq Instruments, Inc., 825 Sweitzer Avenue,
Akron, Ohio 44311, (216) 434-4284,

DA TA a INSTRUMENTS, INC.

The way PC-based Instrumentation should be
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I use a .BAT file to set JOBNUM in-
stead of setting it directly to allow clients
to know the next job number and because
the batch file will survive shutdowns.

A practical application of this little
scheme with clients running jobs that
have been teed up on the server is to have
PCs on a LAN function as a loosely cou-
pled multiprocessor machine. The indi-
vidual processors all run the same job(s)
in parallel. I'm now setting up such a ma-
chine, and my version of RunJob is actu-
ally a .BAT file.

In Birkett's case, where clients send
jobs to a server/client, the client has to
know the next available job number and
copy the executable file, with the right
name, to the server.
As long as his executable files take the
inputs/commands they need as com-
mand-line arguments or from a file,
which will also have to be on the server,
Birkett should be able to use the logic
sketched above to get a machine on a
LAN to function as a computer server.
Daniel W. Fromm
Cherry Hill, NJ

Clarifying ConvertUnits

Many thanks to BYTE and Jerry Pour-
nelle for the uplifting and encouraging
mention of our ConvertUnits software
desk accessory and HyperCard stack
(Computing at Chaos Manor, February).
We hope we can increase enthusiasm for
our recently released product by clarify-
ing several comments.

Jerry says that the manual doesn’t tell
you that you must copy the database files
onto the hard disk. The section entitled
“Preparing Working Copies,” on page
20 of our manual, states, “Copy the
Category documents you will be using to
your working disks™ and is followed on
the next page by “With a hard disk sys-
tem, copy all of the Category documents
that you would use regularly.”™ About the
user interface, Jerry states, ‘‘now you
have to let go of the mouse and press Re-
turn, because there’s no ‘activate’ but-
ton.” There is—the =" icon, which is
described throughout the manual in the
“Tutorial” and the “Using” sections.
We specifically implemented the “="
conversion button for power users to acti-
vate multiple conversions without having
to let go of the mouse.

As Macintosh software developers, we
are always interested in all insights to en-
hance the ConvertUnits interface. We
would appreciate receiving any other
suggestions that Jerry or other Convert-
Units users may have for additional re-
finements to the program. As longtime

continued
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Software Developers

Natural selection provides unique

passive protection for the porcupine

The Activator - Natural Selection
F or Software Protection

Inventor and entrepreneur
Dick Erert explains how
“The Activator” provides
sane protection for your in-
tellectual property.

€ ¢ n any industry, just as in nature, the
I process of natural selection raises one
solution above another. Natural selection is
the most elegant of engineers.

In the area of software protection The
Block has been selected by the market-
place as the solution that works. Over
500,000 packages are protected by our
device.

For the past 4 years our philosophy has
been; ‘You have the right and obligation to
protect your intellectual property.’

A New Ethic For Software
Protection

In allowing end-users unlimited copies
of a software package and uninhibited hard
disk and LAN operation, The Block has
created a new ethic for software protec-
tion.

LS J}_,

G
\'-\vf’“'}.'

h

By removing protection from the
magnetic media we remove the constraints
that have plagued legitimate users.

They simply attach our key to the
parallel port and forget it. It is totally
transparent, but the software will not run
without it.

A New Technology For
Software Protection

Our newest model, The Activator, builds
on our current patented design, and
establishes an unprecedented class of
software protection.

We have migrated and enhanced the
circuitry of The Block to an ASIC (Appli-
cation-Specific Integrated Circuit)
imbedded in The Activator.

This greatly improves speed and
performance, while reducing overall size.
Data protection can also be provided.

Programmable Option

The Activator allows the software
developer the option to program serial
numbers, versions, or other pertinent data
known only to the developer, into the
circuit, and access it from the program.

Once you program your part of the
chip, even we have no way to access
your information.

The ASIC makes emulation of the device
Circle 256 on Reader Service Card

virtually impossible. It also presents
an astronomical number of access
combinations.

Full 100% Disclosure

Since The Activator is protected by our
patent we fully disclose how it works.
Once you understand it, endless methods
of protection become evident.

Just as no two
snowflakes are the
same, no two im-
plementations of
The Activator

are identical.

And like the
snowflake the
simplicity of

The Activator is its greatest beauty.

We never cramp your programming style
or ingenuity. Make it as simple or compli-
cated as you desire.

Let us help safeguard what's rightfully
yours. Please call today for additional
information or a demo unit. /t's only
natural to protect your software.”

1-800-333-0407 ext.105

In Connecticut 203-329-8870
Fax 203-329-7428

(4] d/re
eCéIz‘lIl! Yinc.

870 High Ridge Road
Stamford, CT 06905

Unlimited Copiese Programmable ¢ No Batteries « Small Size o Fast o Patented o Data Protection
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SOLUTIONS

Bigger—

ASK BYTE

Vfeature Deluxe™ lets your DOS system
use hard disks it thought it couldn’t, all in one
bootable piece—no artificial partitions! Span
two drives into C: and boot from it, use MFM,
RLL, ESDI, or SCSI. Interleave selection,

Mac users, we are also interested in all
improvements in the use of Macs.

At GTA, the facility for individual
users of ConvertUnits to “customize”

See our February cover story (*The Mac
SE Takes Off” by Nick Baran).—R. G.

Protection, Please

physical format, security options included.
DOS 3.1-33 $120

DUB-14™ PCB takes a different approach to
drive expansion, stretches your AT’s Drive
Table to support the drive you choose—MFM,
ESDI, RLL, up to 2048 cylinders! Comes with
setup and low-level format routines, works
with UNIX, XENIX, Pick, Novell, DOS. $95

Faster—

Vcache™ speeds disk operations, stores data
in RAM so it’s there for you next time you need

the database tables has already generated
many hours of analysis and discussion.
In fact, our HyperCard stack version in-
cludes user-definable currency conver-
sions. We are currently exploring several
alternatives for including other user-de-
finable databases in future versions of
ConvertUnits, while still maintaining
the strict integrity and accuracy of the
database tables and numerical conversion
factors. In any event, we are currently of-
fering a database customizing service to
purchasers.

We are particularly savoring Jerry's
concluding remark that he has not seen a
better unit-conversion program for the

I’ll be grateful if you can help me get in
touch with any company that makes reli-
able data-protection software. I have pro-
grams and data on my hard and floppy
disks that I’d like to protect against unau-
thorized duplication.
Mohammad Nasim
Riyadh, Saudi Arabia

It sounds like you should contact BBl
Computer Systems (14105 Heritage
Lane, Silver Springs, MD 20906, (301)
871-1094), which offers a free demon-
stration disk of its Stopcopy software.

You may also want to check out the
firms now offering what is referred to as

it—no waiting! Optional delayed sector write,
lookahead buffer. Works with any type of
memory, caches up to 15 Mb, bundles accel-
erators for your diskettes, screens, and
keyboard. DOS 2 - 4.

Mac—that was precisely our intention in
developing ConvertUnits. It’s an honor
to have had our software reviewed in
BYTE.

“hardware key” copy protection. This is
usually a small adapter that connects to
the computer’s RS-232C port. You dis-
tribute the adapter with your software,
and protected programs verify the legal-
ity of the machine by looking for the
hardware key. The key’s special design
permits normal serial-port activity to oc-
cur uninhibited. Two companies to inves-
tigate are ProTech Marketing (1804 West
Southern Pkwy., Building A-112, Dur-
ham, NC 27707, (919) 490-4790) and
Software Security (870 High Ridge Rd.,
Stamford, CT 06905, (800) 333-0407.

—R. G.

John Lancaster

President

GraphicText Applications, Inc.
Vancouver, BC, Canada

$59.95

Voptm defragments disks for quicker access.
Run it every day and keep your drive as fast
as new! In a few seconds at boot time, Vopt ar-
ranges all your files neatly in contiguous
clusters 80 you won’t waste any time reading
them back. Bundles timing and diagnostic
utilities. DOS 2 - 4 $59.95

ASK BYTE

Missing Math Coprocessor
I am generally pleased with my Toshiba
Safer—

Vilock™ protects your system and its data
from vandals and accidents. System access
passwords control booting, activity menus
decide who does what to which files, even
locks out Ctl-Break during boot! $135

Easier—

Vtools™ is a slick set of disk management
tools for DOS and OS/2. Display directories in
whatever order you like, browse files and
change or delete them, compare and update
multiple versions, find and manipulate
categories of files, and more! $49.95

SEE YOUR DEALER OR CALL TOLL-FREE

1 (800) 284-3269

‘}&/’ GOLDEN BOW SYSTEMS
) 2870 STH AVENUE

jQ. SAN DIEGO, CA 92103

(619) 298-9349
FAX (619) 298-9950 TELEX 201520 GBS UR

MC/VISA US shpg/hdlg $3 CA orders add 7%

Viesture, DUB-14. Woache, Yopr, Viack, and WViools are trademarks of Golden Bow Systems
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T1000 laptop. But it lacks a provision for
a numeric coprocessor. Is there any way
to add one? This little machine seems to
be pretty popular; I suspect that the addi-
tion of an 8087 might make it even more
popular.

Wilton Sturges

Tallahassee, FL

1 suspect you're right. There is no copro-
cessor socket on the T1000, and adding
one is a task I wouldn't advise you to un-
dertake. If someone comes out with some
sort of clip-on outboard, we’ll let you
know.—R. G.

Significant Difference?
I can usually understand product de-
scriptions well enough to make purchase
decisions, but I’'m having difficulty un-
derstanding the difference between the
80386 and the less expensive 80386SX.
There must be a reason for the price dif-
ference, or else the more expensive of the
two would not sell. The idea of spending
less money on a new system appeals to
me, but I'd like to know what I'd be giv-
ing up in return.
D. Gordon Gray
Bramalea, Ontario, Canada

Speak Forth
I have a number of questions regarding
the Forth programming language.

First, what is this 2K-byte kernel I
keep reading about?

Second, how do you go about getting
Forth started? If the kernel simply looks
things up in a dictionary, how does any-
thing get started?

Finally, I've read that there are many
ways to implement “threaded code.”
What are the differences, and what are
their pros and cons?

T. Dunlap
Ortawa, Ontario, Canada

I'll tackle your questions in order.

First, with regard to the 2K-byte ker-
nel, I would have to know just which im-
plementation of Forth you were looking at
before I could make any accurate com-
ments. The kernel is best described as the
minimum amount of code and data you
need to create a usable Forth environ-
ment. Of course, this is one of Forth’s
quirks: One person’s view of a “‘usable”
Forth environment may be quite different
from another’s. Still, a basic Forth sys-

continued



AFFORDABLE
CONNECTIVITY

BayTech il

MODEL BO4E

1 2 3

POWER

Print Master Il

A VERSATILE LAN-ALTERNATIVE FOR $395

THREE MODELS TO MEET
YOUR APPLICATIONS

The Print Master® 11 804 Series
is BayTech’s newest intelligent con-
troller with four ports and a 256KB
dynamically allocated buffer.
Available in your choice of four
serial ports (RS-232C or RS-422A),
four parallel ports, or two serial and
two paralle! ports, the 804 Series
offers affordable connectivity.

The 804 Series provides a cost-
effective solution for users who want
to maximize their resources. Each
four port model allows you
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to connect any combination of
computers, printers, and plotters for:

> printer sharing

> plotter sharing

P buffering of data

> LAN printer expansion

Models with serial ports allow
you to also connect modems or any
other RS-232C device for computer-
to-computer communication and
modem sharing.

The 804 Series allows simul-
taneous data input from computers,
output of print data and full duplex
communication between pairs of
computers.

LAN APPLICATIONS

The 804 Series is ideally suited
for expanding the printing capabilities
of a LAN system. By acting

as a printer server. it can off-load
network traffic and provide port
expansion and extra buffering.

BayTech products are covered by
a one-year warranty and are sup-
ported toll-free by a team of applica-
tion engineers.

Call us today to learn how the
new Print Master® II 804 Series can
become your connectivity solution.

BayTech

Bay Technicat Associates, Inc.

Data Communications Products Division
200 N. Second Street, P.O. Box 387

Bay St. Louis, MS 39520 USA

FAX: 601-467-4551

Telex: 910-333-1618 BAYTECH

Phone: 601-467-8231 or toli-free

800-523-2702
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CSR 286/14

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

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

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

The industry’s first 2 YEAR warranty.

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

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

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

High performance, not a high price.

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

4 BYTE * JUNE 1989

KC Productions, Inc

CSR 286/20 SL

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

Compatible with reality.

You've invested a lot in software. That's reality. So we designed our machines
to be 100% compatible with all your MS-DOS® and 0S/2® software.

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

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

Compatible with your budget.

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

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

Full leasing options available.
We accept MasterCard, VISA and certified checks.

1The brands or product names d ai ks or regi d trademarks of their respective
holders. MS-DOS and 08/2 are registered trademarks of Microsoft Corporation




CSR 386/25¢

ing their best,
urs better.

CSR 286/14
CSR 286/14 SL

© 80286 Intet based microprocessor running at
14 MHz.

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

© Page mode Interleave memory architectute.

* High speed VGA controller.

® Dual Diskette/Hard Disk Controller.

® 5.25" 1.2MBor 3.5” 1.44 MB diskette drive.

® Enhanced 101 tactile “click’ keyboard with
copy holder and dust cover.

® Socket for Intel 80287 or Weitek math
COProcessor.

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

¢ 8 industry standard expansion slots. **

¢ Power reset switch.

® Security keylock.

® AMI bios.

® Real time clock with battery backup.

® MS-DOS and MS-08/2 compatible.

Popular Options

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

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

NOTE: “Up to 8 B in SL case. ** § expansion slots in SI. case

CSR 286/20 SL
CSR 286/20

® 80286 Intel based micropmcessor running at
20 MHz.

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

® Page mode interleave memory architecture.

® High speed VGA controller.

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

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

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

® Socket for Intel 80287 or Weifek math
COProcessor.

® 1 parallel, 1 serial port and 3 Microsoft
compatible bus mouse port.

¢ 8 industry standard expansion slots.**

* 3 speed selectable 8 MHz, 16 MHz or ZD MHz
speed

® Power reset switch.

® Security keylock.

® AMI bios.

® Real time clock with battery backup.

¢ MS-DOS and MS-0S/2 compatihle.

Popular Options

2 MB 10 16 MB of high speed memory.

20 MHz muth coprocessor.

Slim line case with one 5.25” and two 3.5"
drive bays accessibie.

CSR 386/20

© Intel 80386 Microprocessor running as
20 MHz.

¢ 1 MB RAM expandabie to 16 MB on the
system board

® Page mode interleave memory architecture,

® Socket for 20 MHz Intel or Weitek math
coprocessor.

© 525" 1.2MBor 3.5” 1.44 MB diskette drive.

® Track buffered high speed disuette:hard disk
controller.

¢ Enhanced 101 tactile “click” keyboard with
copy holder and dust cover.

¢ High speed 16 bit VGA controlier.

¢ 1 parallel. 1 serial port and a Microsoft
compatible bus mouse port.

© 200 watt power supply.

¢ 8 industry standard expansicn slots.
© Power reset switch.

® Security heylock.

® AMI bios.

® Real time clock with battery backup.
® MS-DOS amd MS-0%/2 compatble.

Popular Options

2 MB to 16 MB expansion memory options.
25 MHz Intel-coprocessor chip.

Internal or external tape backugp.

Monttors / Adapters

CSR 386/25¢

* inte] 80386 Microprocessor rumming aC
25 MHz.

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

¢ Advanced Austek Carhe memory controller
with 3K of high speed static RAM Cache.

* Page mode interleave memory architecture.

® Socket for 25 MHz Intel or Weitek math
COPrOCESSOr.

® 525" L2MBor 3.5 144 MB diskette drive.

© Track buffered high spced diskette/Bard disk
controller

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

© itigh speed 16 bit VGA controller.

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

® 200 watt power supply.

 § industry standard-expansion slois.

® Power reset switvh.

* Security keviock

® Award bios.

* Real time clock with battery backup.

® MS-DOS and MS-082 compatible.

Popular Options

2 MB to0 1 MB expansion memory options.
25 MHz Intel copreressor chip.

Internal er externa tape hackup.

CSk 2863 Monitors / Adapiers (SR 186220 VGA Mono ¥Ga Color

Hard Disk Drives | Monochrome | YGA Mono | YGA Color NOTE: “Up 0 8 MB in SLcase. = § expansion slots in SL case. Hard Disk Derves { 191B RAY  aMB RAM | IMB RAM 438 RAM

P | $2.09 |82.299 (2,599 kO | kb o ok Ot 53,099 $5,199]84.399| $5.499

Wl o 357144 M 0 MB 22 S CSR 306125+ e
e $2,299 |$2,499 (82,799 Dikefte o7 82,299 32,599 stk |32,399 | 86,499 (54,699| $6.799 Hard sk Dves | IMB RAML 4V RAM | 1B RAM. 4¥1B RAVE

WIS | 52,499 | 52,699 (52,999 o et 33,299 o 93,399 155,699 (52.699( $5.909| | | e 185,599 | 87.290] 86,299 $8.099

P | 82,999 93,199 13,499 QMW | 53299 | 33590 TOME NS |85 890 | 6,190 185.199] $6.499| | |0 ¥85¥ 186,499 87,799 56,7099| $8.09]

BOREE S | $3.499 | 83,699 153,999 10KBIM | g3 500 33,800 IUBIRNS | 55 690 [$6,999$5.999] $7.209 .l x7,l99|u.599 $7.59 38,899

To order,
please call
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. RROGRAMMAGBLE EDITOR

Introducing the editor
that’s as good as you are

Infinitor puts new creative power in your hands and opens up editing

possibilities ad infiniturmn.

Infinitor's powerful TPL™ Text Processing Language lets you emulate
EMACS, VI or your favorite editor. Perform complex text processing
functions. Compile while inside the editor. And create your own on-line

references and commands.

its Nimble Windows™ lets you edit 10 files at once without shuffling
between files. You can select, size, position and split windows at a

keystroke.

You also get unlimited file size, re-configurable keyboard, auto indent,
block manipulation, search and replace, restore line, on-line help and
more. All for $150, with a money-back guarantee.

Isn‘t it time you had the editor that's as good as you are? Order now.

1-800-526-5368
[ For IBM PCs or 1
AGRANATSYSTEMS compatibles with 384K
PO Box 4415 L or more, 5.25 l
o Brockton, MA 024014415 | inch format.

Definitions on disk

Choice Words gives you instant
access (o 80,
tions plus more than 470,000
onyms from Merriam-Webster—
the English language authority.

The dictionary contains defini-

tions, usage notes and hyphenation

points. The thesaurus contains
synonyms, meanings for each

synonym group and properly inflects

all responses.

Choice Words works with over 35

word processors on IBM-PC com-
patibles running MS-DOS and is
avallable on either 5%" or 3%%"
disks. Your system must contain a
hard disk and at least 100K of free
memory.

Whether you're writing, reading,
or slmﬁlr want o explore the
English language in a new and ex-
citing way, Choice Words is for you

B Y T E
A W ARDOF

DisTiNCTION

dictionary defini-

CHOICE WORDS

CHOICE WORS

(S
\M:hiun‘s
Concise
Electromic
Dictionary,

() ‘.
ApELeE =

- oo N
,.“—\“;._;;\\\(

See your dealer, Or
order directly by call-
in% 1-800-323-0023,
(305)566-3511 in FL)

Dealers: Order Choice Words
from Micro-D

- PROXIMITY
- Inlelligenrjﬁm Can Use™

3511 N.E. 22nd Avenue
Fort Lauderdale, FL 33308
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ASK BYTE

tem usually takes up remarkably little
code; early versions on single-board
computers did quite well in 16K bytes of
RAM. Most Forths for the IBM PC oper-
ate within a single 64K-byte segment
{though it’s easy to add provisions to ad-
dress beyond that limit), and a program
that would consume all of the 64K bytes
is—by Forth standards—large.

If you want to see how Forth “gets
started,” I suggest that you obtain the
source code for any of the more popular
versions. Then sit down for an evening of
intense reverse-engineering.

You'll find that most implementations
load the instruction pointer register
(often referred to as the IP) with the ad-
dress of the next Forth word to execute.
(Don’t get the IP register confused with
the code segment [CS] register; they are
not the same thing.) When Forth boots
up, the starting code sets the IP to point
to the first word of the “inner interpret-
er.” This is a sequence of Forth words en-
closed in an infinite loop, whose actions
are as follows:

I. Read the next space-delimited item
[from the input stream.

2. Ifit’s aword in the dictionary, execute
that word.

3. Ifit’s a number, put it on the stack.

4. Gotostep I.

You 'l find a more detailed description of
this process in R. G. Loeliger’s Threaded
Interpretive Languages (BYTE Books,
1981).

Finally, there are three primary ways
to implement threaded code (and there
are probably more being invented all the
time). Direct-threaded code means that
the IP points to a memory cell whose con-
tent is the starting address of the code to
be executed. Most Forths use direct-
threaded code. Token-threaded code
means that the IP points to a memory cell
whose content is a token that the program
can use to determine the true address of
the executable code. Usually, this token
is an of fset into a table of addresses. Sub-
routine-threaded code means that the ex-
ecutable Forth code is nothing more than
a series of subroutine CALL statements.
Mach 11, which is a Forth for the Mac-
intosh, Amiga, and Atari ST machines,
uses subroutine-threaded code. (Mach 11
is available from Palo Alto Shipping Co.,
P.O. Box 7430, Menlo Park, CA
94026.)—R. G.

Personal BBS

I have a question concerning the com-

mercial BBSes that I can call with my
continued




The smart buy for PC Power Protection is now . . .

The Smart UPS For LAN’s
MINUTE:’MAN B

UNINTERRUPTIBLE POWER SUPPLIES ETWORKTM
= ANAGER

by MINUTEMAN

® A unique software package that interfaces your
LAN's and Minuteman UPS system for an
automatic and orderly network shutdown due to
power failures . . . before data loss occurs!
Compatible with SCO XENI!X 2.2.3

Compatible with Novell Systems:

ELS 2.12 and above
Advanced Netware 2.10 and above
SFT Netware 2.10 and above

° BLACKOUTS ¢ Selectable power loss warning times and shut-
* BROWNOUTS down times

A o« OVERLOADS * Instantaneous user notification
¢ OVERVOLTAGE ® Also interfaces to Wide Area Networks
¢ SURGES/SPIKES * Auto Shutdown of UPS for unattended operation

¢ EMI/RFI * The only software available that supports ELS
Level Il

® No Novell monitoring hardware required

® Network Manager Suggested Retail Price when
purchased with a Minuteman UPS Model: $199

"For All Sersitive Electron.c Equipment’”

FORL AN,

NOVELL LABS

250 WATT | $379.00 | $420.00 ||hsproued

300 WATT | $ 549.00 N/A R
500 WATT | §$699.00 | $ 799.00
600 WATT | §899.00 | $1049.00
900 WATT |  $1249.00 N/A

1000 WATT *|  $2249.00 | $2549.00
1200 WATT | $1499.00 | $1749.00

1600 WATT $1999.00 $2299.00 LISTED
* On-line model Suggested Retail //_\

Power Output 120 Volt Models | 230 Volt Models

PARA SYSTEMS, INC.
* One millisecond transfer time * 1455 LeMay Drive V Telephone:
* Synchronized sinewave * Carrotlton, TX 75007 (214) 446-7363

: Full one year warranty l '800'2 3 8'7 2 7 2

Order-Ship same day

4 2'50 watt and 500 watt units offer 4 msec tranrster FAX: (214) 446-901 1 TELEX: 140275 OMEGA
time, PWM waveform
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THINK

Phar Lap
Virtual Memory Manager.

It will let you write applications up to 5, 10, 15 megabytes or more
for any 386 PC running MS-DOS* Forget about RAM limitations.
Your application can run on a machine with as little as 1 or 2 mega-
bytes of memory.

Only Phar Lap 386/VMM* gives you demand-paged virtual memory capa-
bility so you can write mainframe-sized applications for the PC. Applications
your customers can run on their 386 PCs now with no additional memory. No
kidding. All you need is 386{VMM and our family of 386 development tools.
Existing programs developed with our 386IDOS-Extender can be easily
expanded with 386/VMM too.

Our tools let you take full advantage of the 386 protected mode architec-
ture. Break the DOS 640K limit in the language of your choice; C, Fortran,
Pascal, or Assembler.

For fast compact code, use 386/ASM, our 80386 assembler that’s upwardly
compatible with the MASM* 8086 assembler. Existing DOS and mainframe
applications written in a high level language are casily ported by recompiling.
And 386ILINK, our 32-bit native mode linker, puts it all together.

Debugging is made easy too. With our 386 symbolic debugger you can
debug applications written in assembler or any high level language. Best of all,
with Phar Lap’s 3861DOS-Extender* you can run your native mode program
on any 386-based PC running MS-DOS. And you have full access to DOS
system services through INT 21.

NO COMPATIBILITY PROBLEMS

Phar Lap’s tools are compatible
with the industry’s leading systems:
DESKPRO 386% IBM Model 70/807%
386 clones and accelerator boards.
Not only will your new applications
be compatible with the leading
systems, they’ll run alongside all
other DOS applications.

NO ROYALTY PAYMENTS

Once your 386 application is complete,
all you pay is a low one-time fee to license
386/DOS-Extender for redistribution.

386IVMM is also developer friendly.
Call 1o find out about our flexible run-
time pricing.

You can unlock the entire DOS market
now. Don't wait for OS/3.

$495  3861ASM/LINK-Package includes 386 assembler, linker, MINIBUG
debugger and the developer version of 386/DOS-Extender
MetaWare 80386 High C* compiler

MicroWay NDP Fortran-386* compiler s

386IDEBUG symbolic debugger [ Qo
386/VMM - developer version of the

Phar Lap Virtual Memory Manager

(617) 661-1510
PHAR LAP SOFTWARE, INC.
60 Aberdeen Avenue, Cambridge, MA 02138
Fax: (617) 876-2972
“THE 80386 SOFTWARE EXPERTS”

$895
$595
$195
$295

Phar Lap and 3861DOS-Extender and 3861VMM arc tradematks of Phar Lap Software, Jne MS-DOS and MASM ate repisteted tradematks
of Microsoft Corp. DESKPRO 386 is a trademark of Compay Corp. NDP Fortran-386 15 & trademark of MictoWay, Inc. High C and
Profcssional Pascal are trademarks of MetaWare 1 1. 1BM Model 70/80 is a trademark

ot {BM Corp
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personal computer. How is it that I can
get through, even when many other peo-
ple are using the system? Is one computer
running the whole show, or is there a
separate computer for each caller, all
linked to a central database?
I would also like to know what I can do
if I want to set up my own BBS, but I
don’t want to be limited to just one caller
atatime.
Ross Del Duca
Sumner, WA

Welcome 1o the world of multiuser sys-
tems. The setups used by the larger BBSes
(e.g., BIX, CompuServe, and The
Source) are about as complex as you're
going to get. Take BIX, for example. It’s a
multiprocessor, multiuser Unix system.
At present, two CPU systems actually run
the BIX program, and another pair act as
communications “front ends” (i.e., an-
swering incoming calls and handling the
flow and buffering of data between BIX
and the users).

Multiuser BBSes available to the end
user are equally varied. I've seen people
running multiuser BBSes by launching
multiple tasks under Quarterdeck's
DESQview. Galacticomm (11360 Tara
Dr., Plantation, FL 33325) sells multi-
line communications interfaces (up to 16
modems on a single board) and accom-
panying multiuser BBS software.

—R. G.

FIXES

¢ In the February 1989 Short Take enti-
tled “Unix Tools for DOS,” the state-
ment that MKS Make contains the Mor-
tice Kern RCS (Revision Control System)
is in error. The RCS package must be
purchased separately. The price for the
RCS is $189. Contact Mortice Kern Sys-
tems, Inc. (35 King St. N, Waterloo, On-
tario, Canada N2J 2W9, (519) 884-
2251).

® With reference to our First Impression
on the Intel i860, “Intel’s Cray-on-a-
Chip” (May 1989, page 113), AMD is
pulling its 29000 RISC chip only from
one portion of the RISC market, work-
stations. AMD says that it is instead con-
centrating its attention on the embedded
processor market and that new 29000-
family products are on the way.

® The article “A CASE Workshop™ in
our April In Depth section contained an
incorrect phone number. The correct
phone number for Cadware (50 Fitch St.,
New Haven, CT 06515) is (203) 387-
1853. =




CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

Pint-Size Unix?
Dear Jerry,

It seems that microcomputing has now
reached puberty, with its attendant
changes and confusions. In some ways,
this is not an easy time to get into the act,
but here I am with my brand-new 1BM
PC compatible. In looking around to try
to decide where I should invest my learn-
ing time, I’ve hit on an idea about operat-
ing systems that might help people in a
similar situation in the future.

Unix seems to have far more capabili-
ties than I need now and requires far
more memory than I have now. But some
years down the road, 1 expect to need
many of the facilities afforded by Unix,
such as a good environment for writing
programs in C and multitasking.

What about dividing Unix up into lev-
els that could be later joined as user re-
quirements increase? For example, level
1 might cover only that part of the operat-
ing system that would afford capabilities
analogous to those afforded by CPM.
Level 2 would add the next most used
Unix capabilities, and so on, until suc-
cessive levels included all of the Unix
operating system and all the utility pro-
grams. Each level would include soft-
ware patches as necessary to make that
level operate independently but would
look to the user the same as it would if he
or she were using that part of the whole
Unix system.

If that idea would work, it would make
Unix practical for the very large and the
very small computers, and it would give
the user the chance to invest his or her
learning time with more confidence that
it wouldn’t be lost. After all, the Unix
system has been around long enough to
prove its worth, and if it were possible to
start small in Unix, at least you’d have a
pretty good idea of where you were
going.

From a user’s point of view, is this a
useful idea or a dumb idea? If it has any
merit, I’m sure that the software people
will look at it. Possibly they already
have.

William Radford
Orlando, FL

Unix is pretty well, uh, unified, but in
fact the various levels you describe can
be done with Unix shells. American Man-
agement Systems has one such shell that
tames Unix a lot.

The real problem with Unix is that, just
when you think you 've mastered it, some-
thing else happens. Users don’t need
surprises.

People who like Unix like it a lot. Most
everyone else has a different view . . . .

—lJerry

Why Not Buy Two?
Dear Jerry,

I hope your friend Kelly Freas has not
yet bought his Macintosh II. Since you
own more than one computer, it’s sur-
prising that you didn’t suggest that Kelly
get more than one. For one thing, two
people can work on two computers at the
same time.

Of course, the real reason for Kelly to
buy an Amiga 2000 and a PC clone, such
as the Dell System 220, is that he would
have the best artistic machine and the
best business machine. He can get a color
Amiga 2000 with 3 megabytes of RAM
and a 40-megabyte hard disk drive for
about $3300. A color Dell System 220
with 1 megabyte of RAM and a 40-mega-
byte hard disk drive and DOS 3.3 costs
about the same.

I think a color Mac II with 4 mega-
bytes of RAM and a 40-megabyte hard
disk drive costs about $9000, but I'm
guessing. A less powerful PC clone
would save money.

You’ve already determined that the
savings could be used to buy a color
printer, among other things. This would
give Kelly the best and more.

Barton C. Grooms
Amarillo, TX

continued
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The fastest way to create

powerful programs
Y with Turbo Pascal
3.0 and Turbo C 2.0!

Blaise Computing, manufacturer
of function libraries that offer
easy-to-use solutions to your pro-
gramming needs, introduces:

POWER TOOLS PLUS/5.0—$149
—completely inlegrated and lightning fast routines
to help you:

@ Add moving bar pull-down menus and windows to your user
interfaces, NEW! @ Generate context sensitive help
screens; NEW! @ Add easy-to-use date and time conversion
routines; NEW! @ Let users choose from window
oriented pick lists; NEW? @ Create and access “huge”
datastructures; NEW! @ Use multiple-line edit fields with fully
configurable edit keys; NEW! @ Speed up your sorting
with flexible in-memory sort routines; NEW?

@ Add EMS support; NEW! @ Write TSRs and ISRs easily;
@ Control DOS memory allocation;

@ Create powerful programs in Turbo Pascal 4.0 & 50!
Turbo C TOOLS/2.0—$149

—tight, fast, kigh quality functions to help you:
@ Add easy-to-use mouse support for windows and menus; NEW?
@ Quickly include virtual windows and menus; NEW?

@ Integrate your windows and menus with Turbo O text
windows. NEW! @ Create context-sensitive help sereens; NEW?
@ Provide multiple-line edit fields with fully configurable
edit keys; NEW @ Use keyboand and video services
(including enhanced keyboard and VGA ), NEW?

@ Write TSRs and ISRs easily; @ Create powerful programs
inTurbo C 1O, 15 and 20!

FREE with these products!

Source code, complete sample programs, a compre-
hensive reference manual with extensive examples, the
Norton Guides Instant Access Program, and an online
database, We also offer free technical support and a
bulletin board system dedicated to technical issues.

Unleash your programming potential!

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

Put Blaise tools to the test!

If at any time during the first 30 days you are not
completely satisfied with their speed and flexibility,
we'll refund your money.

Call 800-333-8087 today!

BLAISE COMPUTING INC.
2560 Ninth St,, Suite 316, Berkeley, CA 94710, (415) 540-5441
FAX: 415-540-1938

Terto Cand Turbo
Puscal are trade-
marks qf B;rimvl'

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

Inter
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CHAOS MANOR MAIL

Well, Kelly got an Amiga; he was im-
pressed with the graphics. Now Laura
will have to figure out how to do his ac-
counting, but if they get a Bridge Card
(which makes the Amiga run vanilla PC
software), I'll donate a copy of the ac-
counting package that I wrote in 1978
and still use.—Jerry

One Man’s Interpreter
Dear Jerry,

In his letter, “The Case for GOTOs,”
Mobolaji E. Osunsanya (Chaos Manor
Mail, December 1988) states that an in-
terpreter converts a line of source code to
machine code and then immediately exe-
cutes it. The interpreter that I use doesn’t
do any “code translation,” but instead
truly interprets the tokenized source
code. I don’t understand why the inter-
pretation of tokenized source code should
be any slower than the execution of com-
piled code.

A compiler often compiles the source
code down to a bunch of subroutine calls
to the library. An interpreter uses the
token value for a keyword to immediately
do a subroutine call to the appropriate
routine.

The use of tokens allows source code
storage in less memory and allows a sim-
ple and quick indexing into the “‘dispatch
table” of addresses for the routines to
handle each keyword. I believe that the
difference between a token dispatch in an
interpreter and a library routine call in a
compiler is minor.

If, in performing a statement or func-
tion as specified by a keyword token, the
interpreter finds another token, that rou-
tine is called. For example, PRINT INT-
(SQR(9)) calls the print subroutine. In
executing the print subroutine, the INT
token is found, resulting in the INT func-
tion being called.

In executing the subroutine called by

the INT token, the SQR token is found,
resulting in SQR being called. Finally,
while executing the SQR routine, the
number 9 is found. This results in the
ASCIIFAC routine being called, which
takes the ASCII 9 in the source code,
converts it to binary floating-point, and
places it in the floating-point accumula-
tor (FAC).

The return from the ASCIIFAC rou-
tine returns you to the SQR routine,
which now finds the function argument
in the FAC. The square root of the con-
tents of the FAC is calculated and placed
in the FAC.

The square root routine ends with a re-
turn (RTS), which returns you to the INT
function, with the argument in the FAC.
The INT function then places the result
in the FAC and returns. At this point, the
PRINT statement calls FOUT, which
converts the contents of the FAC to
ASCII, ready to print.

The line of source code was never con-
verted to machine code; it was truly in-
terpreted. I don’t see how a compiler
could do this much faster, other than re-
alizing that the 9 is a constant, which
could have then been stored in binary
floating-point format, eliminating that
conversion at run time. A smarter com-
piler (or programmer) would have real-
ized that the whole statement calls for the
printing of a constant, so the constant
could have been calculated at compile
time (or program writing time) instead of
at run time.

Osunsanya suggests that the use of
GOTO:s instead of GOSUBs can result in
improved program performance (speed,
I assume) because of the lack of stack
overhead. The interpreter that I work
with handles GOSUBs much faster than
GOTO:s.

Actually, the GOSUB is slightly
slower (because of stack overhead), but

the RETURN is much faster than an-
other GOTO to get back. This is because
a RETURN pulls the actual machine
address of where to return (in the token-
ized source code), while a GOTO must
do a line-number search to locate its
destination.

A line-number search is quite slow. It
is a linear search from the beginning of
the program (if the destination is before
the current line number) or from the cur-
rent location (if the destination is after
the current line number).

The line-number search uses the line
length stored after the line number in the
source code to determine where the next
line number is. It then “bounces” from
line number to line number looking for
the destination.

Since a compiler would substitute a
JMP <Address> for the GOTO <Line-
Number>, it would be considerably
faster. I imagine that an interpreter could
do something similar, but at this point I
may be modifying the tokenized source
code beyond recovery.

Harold Hallikainen
San Luis Obispo, CA

One of the neat things about writing this
column is that I get letters from people
who know what’s going on inside these
machines.

My understanding is that interpreted
systems slow down when they are con-
fronted with loops; each statement has to
be interpreted yet again as the machine
goes through another iteration. A com-
piler, on the other hand, translates that
code once and for all and then executes
the machine code however many times is
required.

It may be that modern interpreters
work differently, but that’s certainly the
way they worked when I was learning this
stuff.—Jerry m

—

Fmally--

A Practical
Way to Learn
C Language
Programming!

SPECIAL OFFER: 20% OFF
our usual list price of $29.95!
=== =1

PROGRAMMING USING THE C LANGUAGE

by Robert C. Hutchison and Steven B. Just 0070315418, U 070-031-1

This book combines a complete introduc-  Features: = sorting & searching
tion for beginning programmers with more = data types = lists, queues, stacks
advanced topics such as sorting and = control constructs = hashing, bitmaps
Zeztirching, advar;tced ppdinter usage. and pointers = resource allocation
ata structures. It provides numerous ex- . )
amples including f(?ur large case studies. AFiCHns = data representations
Non-rudimentary topics such as functions ~ ® Structures = ANSIC
and pointers are split into introductory and = uUnions e UNIXand
advanced sections. = storage classes DOS ;:,;‘ p

For your copy call McGraw-Hill: Your Computer Publisher at 1-800-338-3987
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If You Want To Talk
Fast DBMS
Call 1-800-db RAIMA
And Start Screaming

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

db_VISTA Ill is

written for C

Programmers.
Source code available. The
interactive database utilities and
outstanding documentation make
db_VISTA III easy to learn. All
applications are portable to VMS,
UNIX, 0S/2, MS-DOS, even
Macintosh. No royalties.

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

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

Prices start
at $695

’K.: (0992) 500919
11 Denmark: (2)887248 &

A\ N

db_VISTA I 1

Features
db VISTA 3.1 High
Single and Multi-Us

Jatabase Development System

h Performunce DBMS:
ilable

Relutional B-tree Indexing
Network Database Mod

Multiple database ace

_ﬁrvnu.\l integrity
Automatic recovery
Record & File lockir
RAM resident

(S

db QUERY 2.1 SQL-based Query:

Relationa] Query &

1.N

P\L]Nu\\nlu

Novell. Bany

db_VISTA m"

Database Development System

‘nmv MCI UW

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

SQL Support with
KO3 SQL-based db_QUERY,
XM ib_VISTA III's rela-
tional query and report writer.
db_VISTA Puts You in
Some Fast Company.
Thousands of C programmers in
over 50 countries worldwide use
db_VISTA IlI, including
APPLE, ARCO, AT&T, EDS,

Federal Express, Hewlett-
Packard, IBM, NASA...

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

Call 1-800-db_RAIMA
(That's 1-800-327-2462)

CORPORATION

FAX: (206)747-1991  Texas: (214) 231-3131

125 (1 In France: (146092828 Benelux: 31(02159)46 814 Sweden: (013)124780
WIN02) 959 5122 Japam: (03)473 7432

Taiwan: (02)511 3277 @ 1989
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CLEO is your SNA, BSC and Coax Gateway

3270SNA 32708SC

Macintosh

Sharing Information

Whatever your industry, your computers
need to share information with your
mainframe. Or, they need to exchange
data with other computers. In either
case, you need a total communications
solution. You need software, hardware
interfaces and modems that all work
together smoothly. You need CLEO!
CLEO software products allow your
computer to communicate with mini-
computers and mainframes, and to
emulate their workstations. Since 1981,
CLEOQ has provided communications
between micros, minis, and mainframes
for the automotive, insurance, medical
and banking industries. Today over
78,000 CLEO users worldwide are
running on all major computer brands.
The greatest number of these users run
CLEO software on IBM Personal
Computers and NETBIOS LANs.

Complete
Software/Hardware Package

Every CLEQ package contains all the
software and hardware accessories
you'll need. Your selected CLEO SNA,
BSC, or Coax software is packaged with
1) an internal modem card for dial-up
applications, or 2) an interface card and
cable for use with your existing modem,
or 3) a Coax card for local connectivity.
There's no waiting for non-CLEO
add-ons. And, you get prompt, single-
source service.

Package prices

range from $795.00 |

for most stand-alone packages, up to
$1,995.00 for the 32-user SNA gateway.

Call us today to discuss
your application.

CLEO Software
2652 Eastrock Dr.
Rockford, IL 61109
FAX 815/397-6535

Headquarters:

UsA: 1-800/233-2536
Canada: 514/484-8787
International: 815/397-8110

Sales and Distribution:
Canada, East: 800/361-3185
Canada, West: 800/361-1210
Canada, Montreal: 514/737-3631
Colombia, $.A.: 12172266
Denmark: 02 94 81 19
England: (0993) 776543
Italy: (0331) 634 562
Mexico City: 550-8033
Sweden: 468311780

W. Germany: 06151 55095

CLEOS)

CLEO and 3780Plus are registered trademarks of CLEO Software. IBM is a registered trademark of International Business Machines Corporation.




BOOK REVIEWS

The Chip War
by Fred Warshofsky

Scribner’s, New York: 1989,
448 pages, $22.50

Reviewed by Hugh Kenner

he way it was told to Fred

Warshofsky, here’s how
Sony cracked the U.S. TV
market, with “a strategy that
might have been drawn by a
Go-playing Shogun™:

Said Sony to RCA, “Look,
we can sell you your low-end
model, which you are selling
to Sears, cheaper than you can
make it.” RCA said, “Great,”
bought it from them, put an
RCA label on it, and went on
fencing it to Sears.

Said Sony to Sears, a few
years later, “We can sell you
this same set cheaper than
RCA can and put a Kenmore
label on it.” So the TVs next
flowed from Sony straight to
Sears/Kenmore, while RCA,
noting a mysterious dropin de-
mand, cut back its orders.

Then said Sony to RCA,
“Evil round eye, you are not
buying the quantities you said
you would.” That ended the
agreement with RCA. Then
“they had the distribution
channels, the shipping, and
now understood the American
market because RCA and
Sears had explained it to them,
and so they started selling di-
rect.” And selling very good
stuff.

The stuff got so good in part
because Japan in the early
1970s did not have a large vac-
uum-tube manufacturing base
in place, the kind of base the
likes of RCA, GE, Zenith, and
Westinghouse were reluctant
to abandon. So it cost Japan no
pain to go for semiconductors.
Also, Japan somehow grasped
the appeal of the transistor
radio. (Said the Board of Di-
rectors at Texas Instruments,

D S
o S Sl AR Dicita L
- - Pl et W . -—
- - sy N2, =
—— Sy ] | Sl e -
St // . g N ~ . e
- s . ,1 (&) N . N et S
-~ Vs N \\ 1
N - 7 { & A . ~
o - / 4 ] \ ~ b
- . Al
> o I s S S, U R ~
- . e T X ~
o ' ' \ S H ~ S
“.-:-—_—.‘— -f - e - —--—*-—4— e —
s‘“‘“‘--‘. / P ' \ % : NC e
' b i S | .' \L-—_..‘_'-,- A
.-..-:.o-_---r__]-,l_.... _’_":’."'-R'.-—.::"-‘v':‘”P""-’;P—-
dre--- STRSTES 3 5
Ot e L ‘ ! 3 e ———— =
- 1.’ / . ' ) N
[} \ ' i ' H
' ! . [
- r‘ .T—--T : —— e eedemer - tweeaeey
. H . . : A 1
* .
’ ' ’ g : ; | N :
’ N BN
’ ry \ — '
“ ; a— ‘
~ -1
— ¢ Lot
7 ]
1 -
t
H = ! ¢
—-—— ae
H
H L (4] = s
HH - AP, - |- b
-
P
i e &
= 2 —
\
)
) i
- - -t e ph - N e
\
E | \

— A
E N -~ e sy sk N s
- } S

-
‘/ S
- ~‘~
o ~\
B R e e e e -——————- -
- 2
- =~

“It’s an interesting product,
but what value does it have?”
TI, Warshofsky correctly re-
marks, “was not a consumer-
oriented company.”’)

Further nuances: Not only
did semiconductors emit less
heat and use less power, they
reduced the size of the TV.

Then by upping the picture
tube’s deflection angle from
90 degrees to 110, the Japa-
nese not only decreased the
depth of the set (and reduced
shipping costs), they made ta-
bletop and portable TVs possi-
ble. And, Warshofsky says,
“U.S. set manufacturers re-

ALSO REVIEWED

The Puzzling Adventures of Dr. Ecco

of Modern Mathematics)

The Mathematical Tourist (Snapshots

The UNIX Word Processing
A Step-by-Step Guide

Book:

MS-DOS Developer's Guide

ILLUSTRATION: MARC YANKUS © 1989

sponded not by switching to
semiconductors but by aban-
doning the field to the Jap-
anese.”

What they planned to aban-
don was the smaller sets.
“Don’t go toe to toe,” runs a
maxim of U.S. business;
*“you’ll just get driven down to
amisery gulch of low profits.”
No, exploit a different niche.
So, dropping portables, they
went for big consoles; and lo,
the popular size of those
proved to be 19 inches, which
Japan’s 110-degree deflection
angle had turned into a table-
top. No win. In the U.S., Ze-
nith is the only color TV
manufacturer left.

But back to semiconduc-
tors, afterallaU.S. invention.
There the story is fascinating.
A place to start is with the
DR AM chip, something in-
herently low-profit. Memory
chips are simple, repeating the
same pattern over and over.
That makes them cheap to
manufacture. Memory boards
are also simpleminded, the
same chip over and over. That
increases demand, which
(given the economies of quan-
tity production) shoves costs
lower still. Pit several compet-
itors against each other (that
toe-to-toe competition U.S.
business prefers to avoid), and
what with their undercutting
of one another, you’'ve got a
near-zero-profit situation. No
one wants to be in the DRAM
business. Let the Japanese
have it, and welcome.

Oh? In 1953, what would
become Sony (started in a ga-
rage) “licensed the rights to
the newly invented Bell Labs
transistor for $25,000. It
ranks among the greatest bar-
gains in history.” Next,
“They seem to be absolute
masters at taking this original
technology which we invent
and improve the hell out of itin
such a way that it’s better and

continued
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PROTOCOL ANALYZER
FOR UNDER $400?

If you're involved in

data communications

the PC Comscope can give you data line monitor
capabilities at a fraction of the cost using your PC
Making use of pull down menu’s and built-in help screens
provides true operator simplicity.  The combination

of these features and price make this an extraordinary buy
You can view the bidirectional data and

control signals of any RS-232 tink.

The PC Comscope capabilities include

ASYNC. SYNC. HDLC. TIME STAMPING.
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it’s cheaper. And then they
turn around and sell it back to
us ata price that is so low it just
drives the Americans out of
that business.”

Confront such mastery with
the U.S. itch to get out of the
low-profit DRAM business,
and you’ve a formula for disas-
ter. Yes, DRAMs were “jelly
beans,” boring. But (says one
of Warshofsky’s sources),
“The Japanese learned what
Henry Ford learned. When
you make enough of anything,
you got to get smarter. So the
next thing you know, the [Jap-
anese] jelly-bean manufac-
turers knew more about manu-
facturing all kinds of semi-
conductors than the smart-
asses back in the States.”
Analogy: Though, true, “The
Little Red Hen” is no Moby
Dick, it does help eagerkids to
learn.

Doodling with simple
DR AMs, the Japanese got the
clean-room technology down
pat and learned all about auto-
mation, operator training, and
reliability.

When IBM needed clean
rooms for an advanced chip-
making plant in East Fishkill,
New York, where do you think
it went for state-of-the-art con-
struction technology? Why, to
a Japanese firm, Shimitzu.
IBM’s face was saved when an
American company named
Walsh executed the design
(i.e., laid the bricks). Also,
IBM claims to have actually
enhanced Shimitzu’s design
with its own ‘‘base knowl-
edge.” Sure. The company
even claims that, really, it had
just “wanted to see what they
had.” Sure. Cool it, IBM.

Meanwhile, buyers like
Hewlett-Packard and NCR
were observing that those Jap-
anese 16K-bit RAMs had a
much lower failure rate than
U.S. equivalents. And sud-
denly (1981), leapfrogging a
generation, Japan had 64K-bit
RAMs to offer. While raising
production to fantastic levels
(66 million per year by August
1982), they were simulta-
neously bringing prices down:
from, say, $30 a chip to $5.
Partly, that was high-volume

throughput. Partly, it was
achieved by keeping Tokyo
prices high to subsidize lower
pricesin Palo Alto. Butmostly
it was ruthless kamikaze pric-
ing, “dumping” to wrest a
market share.

By late 1985, Intel, who’d
invented the RAM chip, had
dropped out of the memory
business, and Mostek, once
the largest producer of 16K-bit
RAM chips in the world, had
dropped out of business, pe-
riod. Motorola and National
Semiconductor also gave up on
memory. Memory chips were
an Oriental monopoly.

A 1986 antidumping agree-
ment did little to help; those
high Tokyo prices suddenly
became low Tokyo prices, and
millions of 64K-bit—later
256K-bit—DRAMs got car-
ried by suitcase from Japan to
all over southeast Asia, as well
as into the U.S. via Vancou-
ver, where chips enter North
America duty-free. You can
cram thousands into a duffel
bag. One smuggler’s method
was to bring lots of 40,000
across the border to Washing-
ton in a rented car, airfreight
them to California, and then
cover his tracks by driving
back to Vancouver and board-
ing a plane to his home base in
California. There, he could
sign for the luggage he’d air-
freighted. After that, bingo! A
market thirsted for chips.

By spring 1987, sanctions
were in place against Japan for
noncompliance with the anti-
dumping agreement. But it
was too late for the U.S. chip
manufacturers, most of whom
had quit. The chief effect of
the sanctions was to start U.S.
equipment manufacturers
yelling because their compo-
nent costs were shooting up.
(They stay up still.)

“It is time to restore the
American work ethic”’: That’s
about the essence of War-
shofsky’s findings. *“We must
compete with people who
display remarkable traits—
loyalty, pride, and desire.”
These people include not only
the Japanese, but the “Little
Dragons™ (Taiwan, Hong

continued




Introducing the high speed modems from U.S. Robotics

Until now, high speed modem users had the best of
one world. They either had speed or compatibility.
U.S. Robotics just changed all that.

THE BEST OF ALL WORLDS...

With the new line of high speed modems from

U.S Robotics — the Courier HST, the Courier HST Dual
Standard and the Courier V. 32 — you can now have both
the highest speeds and the most compatibility.

For speed — it's the Courier HST which delivers
throughput over 24,000 bits per second with MNP ®level
1-5 error control and compression. And it still costs less
than $1,000.

For Compatibility — the Courier V.32 provides CCITT
standard modulations from 300 bps to 9600 bps for under
$1,495. And with MNP levels 1-5 you will get complete
data integrity plus throughputs approaching 19,200 bps.

For the best of all worlds — it's the Courier HST Duall
Standard, combining the blinding speed of the Courier
HST with the compatibility of the V. 32. At $1,595, it
costs less than some featureless V. 32-only modems.
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U.S. ROBOTICS — THE EXPERT'S CHOICE

You would expect the broadest high speed modem line
from U.S. Robotics. We manufactured our first HST

in 1987, and it quickly became tnhe standard on over
5,000 bulletin boards and over 40,000 users. Rated #1
by Data Communications magazine, it confirmed what
our customers knew all along — U.S. Robotics delivers
the best modem vaiue. And we've been doing that for 13
years — for almost 1,000,000 customers.

When you look for high speed modems, don't settle for
half a solution. Look to U.S. Robofics. Call today for
details on the high speed modems that give you the best
of all worlds.

Call 1-800-Dial USR. (1-800-342-5877)
or (312) 882-5001 in lllinois

[ERobotics

The Intelligent Choice in Data Communications

8100 North McCormick Boulevara, Skokie, lllinois 60076
U.S. Robotics, Courier and HST are trademarks of K.S. Robotics, Inc. Other computer
and software names identified by ® or ™ are trademarks of their respective
manutactursrs. Prices are suggested retail prices in U.S. Dollars.

For sales in the United Kingaora, please call Miracom, Ltd., Ipswich, England.
Telephone: (473 233888. For Canadian sales, call 1-800-553-3560.
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PROTECT INTELLIGENCE
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PrOTECH KEYS:

J are totally transparent to the
end user

allow unlimited back up copies
free up disk drives

do not intertere with
peripheral operations

are easy to install

protect software
developers’ revenues

assembler based routines
(not drivers)

encrypted routines

occ O VU oL

sophisticated software
installation advice

provide the highest level of
protection available
THE KEY
The KEY provides effective software
protection while insuring customer
satisfaction. The KEY is a random
response device which is designed
for identically reproduced software
packages.

WE HAVE THE KEY

o

SOFTWARE PrOTECTION KEYs By PrROTECH

physically unique hardware KEYs J

THE MEMORY KEY

The MEMORY KEY is a programmable
software protection device. Each
byte of memoty can be addressed
in groups of individually. Possible
applications tor the MEMORY KEY
include:

modular package control
serialization

customization

access control to PCs

demo control

software leasing

3 updating modules in the field
J any "counter” operation

For a demonstration package or
additional information, please write

or calk 1-800-843-0413

13 E£ 35 MARKETING. INC.
4905 Pine Cone Drive - Building 10
Durhom, North Carolina 27707

(919) 490-4970  FAX (19) 490-4974
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TO SOFTWARE COPY PROTECTION

Complete 386 Compiler Package for $895

SVS FORTRAN-386

= Runs in 32-bit Protected Mode
= Accesses all Available Memory
» Supports VAXand IBMExtensions
= Supports the Intel 287/387 and

Weitek 1167/3167 Co-processors Distributed Software

= Applications run » DOS Extender
up to four times ) = DOS Support
faster than those “ Library
created with other s Librarian
compilers f s Debugger

= Complles at High = Technical Support
Speed

"The SVS compiling and linking is extremely fast, and the compiler produces
nicely compact code.” - Micro/Systems Journal

“The LOADS module in DOE-2 is about 14,000 lines of code. | used SVS
FORTRAN-386 since it was the only compiler that would swallow the source
Programmer’s Journal

code (VAX extensions).”-

Software Conversion Services are also available for converting FORTRAN
mainframe source code to the 80386. This service includes conversion, code
optimization, user I/O, and more. Call SAIC for more information.

PRICES:

SVS FORTRAN-386....cccveernneee

SVS PASCAL-386.........
Scilence ‘PP”“”""’ Scitech Scientific Library.

International
6150 EI Camino Real, sm c 31
Los Alos, Calformia 94022

For More Information Call: 1-800-346-5159 In CA Cali: (415) 960-5931

Scitech Plotting Library.
Maintainability Analysis Tool....

P Incl i

=SVS FORTRAN Compiler

s LINK-REX Linker

= 100% Royalty Free License on

$895
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Kong, Singapore, and South
Korea) and even the Europe-
ans. In Korea, the road-clean-
ing crews have no supervisors.
Even so, ‘“‘they’re always
sweeping something, picking
up something.” Compulsively
sweeping, picking up—that
verges on slapstick. Yet War-
shofsky is persuasive: A like
sense of communal purpose
propels populations who have
become our adversaries in the
Chip War.

A shiny and compact ma-
chine in my kitchen, micro-
processor-governed, accepts
dry ingredients and wet, then 4
hours and 40 minutes after the
pushof one button, itdeliversa
loaf of premium-quality
bread. It kneads dough with a
look of purpose, pauses for
fermentation, kneads again,
waits again, detaches the
kneading paddle, hunkers
down for a long but precisely
timed ferment, bakes, and
cools. You can watch all this
happen through a plastic
dome, like R2D2’s cranium.
Baking temperature gets dili-
gently contoured to local am-
bience amid a chorus of chirps
and clicks. That processor was
obviously custom-made. No
combination of housewife and
home ovenis likely tomatch its
finesse. The shipping carton
says “Japan.” I fear I have
seen the future, and it chirps.

BRIEFLY NOTED

The Puzzling Adventures of
Dr. Ecco by Dennis Shasha,
W. H. Freeman and Co., New
York: 1988, 182 pages, $9.95.
I first heard of Dr. Jacob Ecco
when I was a college senior
majoring in mathematics. At
the age of 19, he had earned his
Ph.D. at Harvard with a thesis
on combinatorial catastrophe
theory, then all but vanished
into New York’s Greenwich
Village. A professor of mine
had known Ecco in Cam-
bridge and remembered him
as a problem solver of incredi-
ble intellect. But Ecco also
has, apparently, a great ability
to rub people the wrong way—
which may account for his

turning his back on an aca-
demic career (though he was
offered an endowed chair in
mathematics at the University
of Wisconsin at the unheard-of
age of 20).

After dropping out of aca-
demia, Ecco went into busi-
ness, calling himself an “om-
niheurist,”” someone who
solves all problems. He even-
tually built up a clientele that
now includes heads of state,
various government agencies,
and business tycoons—anyone
having a difficult puzzle to
solve (and the wherewithal to
afford Ecco’s ever-increasing
fee). This business has been so
successful that Ecco can af-
ford to spend most of his time
on a pet project: trying to fig-
ure out the puzzle of the hu-
man brain.

Although rumors of the
sheer brilliance of Ecco’s puz-
zle-solving feats have been
floating around, almostall his
successes have been shrouded
insecrecy. Ecco himselfistoo
publicity-shy to permit inter-
views, and he rigorously pro-
tects his clients’ privacy.
Thus, it is a major feat that
Dennis Shasha, a computer
scientist at the Courant Insti-
tute of Mathematical Sciences
in New York, was able to coax
Ecco into revealing not only
the most challenging puzzles
of his career, but also a
glimpse into the workings of
his amazing mind.

Narrated by Shasha’s col-
league, Professor Scarlet, the
stories of Ecco’s puzzling
cases are told in a way very
much reminiscent of Dr. Wat-
son’s chronicling of the adven-
tures of Sherlock Holmes.

Although the names of Ec-
co’s clients have been changed
for obvious reasons, we can
infer the identity of some:
“Code Breaking” (the Na-
tional Security Agency?),
“Circuits Checking Circuits”
(IBM?), and “Spies and Dou-
ble Agents” (I'l1 leave that one
to you). Inall, the details of 38
of Ecco’s most difficult prob-
lems are presented.

To give us a fair chance to
compete with Ecco, we are

continued




Automation For The 90’s From The Heartland

CORPORATE COMPUTERS OF IOWA provides the

nation’s most aggressive prices on all TOSHIBA®, TOSHIBA LAPTOPS
EPSON®. NEC® and PANASONIC® printers, FAX MODEL RETAIL CCI PRICE
machines, laptops and cellular phones. T-1000 $1249.00 $ 760.00
T-1200F $2099.00 $1299.00
: . T-1200FB $2399.00 $1485.00
Call or::. of orler account ezecunr:.s tode’xc); and egtq:;er S $3499.00 AT
ience the performance and quality you'd expect from T-1200HB $3699.00 $2275.00
the “Heartland. T-1600 $4999,00 $3000.00
T-3100E $4299.00 $2599.00
T-5100 $7199.00 $4300.00

T-5200 $9499.00 $5700.00
FREE box of 3.5 Diskettes with every Toshiba

EPSON PRINTERS

MODEL RETAIL CCI PRICE
LX-800 $ 299.00 $167.00
FX-850 $ 549.00 $339.00
FX-1050 $ 799.00 $449.00
LQ-500 $ 529.00 $299.00
LQ-850 $ 859.00 $519.00
LQ-950 $ 949.00 $589.00
LQ-1050 $1199.00 $699.00
LQ-2550 $1499.00 $925.00

Corporate Computers of lowa offers a
“FREE” 6 foot cable with every Epson Printer

Purchased!!
CCI STATE OF THE ART
CORPORATE COMPUTERS COMMUNICATIONS PRODUCTS
OF IOWA MODEL RETAIL CClI PRICE
386 PERFORMANCE Cobra Porta Fax $1295.00 $ 875.00
AT THE NATIONS LOWEST GE XR 3500 Cellular Phone $ 795.00 % 625.00
286 PRICING!!! NEC M3700 ES Cellular
Phone $ 895.00 $ 649.00
CCI AT 286/20 MHZ Mitsubishi Model 800
80286 Pracessor Running 14" Muitisynch Monitor Transportable $1495.00 $ 975.00
At 20118 EVGA Graphics Card Mobira P-30 Hand Held
Phoenix Bios/Digital 1 - Parallel - 2 Serial - Phone $1395.00 $ 935.00
Speed Display Game Port NEC 9100 Hand Held Phone ~ $1495.00  $1110.00
80287 Math Co-Processor 101 Key AT Keyboard Panasonic UF-150 Fax $1795.00  $ 980.00
Socket w/Dust Cover Panasonic UF-260 Fax $2795.00  $1499.00
8 Expansion Slots DOS 4.01 w/GW Basic
1 Meg RAM Surge Suppressor
(Expandable to 8 Megs) 1 Year Parts and
1.2 Meg Floppy Labor Warranty
1.44 Meg Floppy 30 Day Money Back 386 25MHz
80 Meg Seagate ST-4096 Guarantee Tower
(28MS) 2nd Year Warranty ‘
WD Controller $49.95 $3399.00
286 12 MHz
CORPORATE COMPUTERS OF IOWA PRICE CALL FOR PRICING
$2,799.00

1 Year On Site Service Contract $79.00
Corporate Computers of lowa Policies

* C.O.D. Cashier Checks
* 30 Day, Maney Back Guarantee With 10% Restock Fee
* Prices Subject To Change In Manufacturers Pricing
* Allow 10 Days For Personal Checks To Clear

* Call For Corporate Purchase Orders

* Dealer Inquiries Invited

-800-533-0948




Microstat-Il Now With Graphics
Interface and New Multivariate Module

Now you can use YOUR

favorite graphics package
with Microstat-II.

Just some of the packages covered
include 3-D Perspective Jr.,
Harvard Graphics, Microsoft’s
Chart, Grapher, and others.

Microstat-II also includes new
procedures for:

» Canonical Correlation
Factor Analysis

MANOVA

Discriminant Analysis
Principal Components
Analysis

* Cluster Analysis

¢ Covariance Analysis

While Release 1.0
was good:

“... one of the fastest IBM PC
statistical packages we have
tested... using Microstat-II is
a breeze.”

Infoworld

“Installation of Microstat-II is
simple.... The user interface is
clean... a pleasant package to

use.- PC Magazine

Microstat-II Release
2.0 is even better!

For a limited time, you can
purchase Microstat-II Release
2.0 for $395.00. Microstat-II
requires an IBM PC, XT, AT,

Microstat-—-11

Correletion Matrix

3-D Perspective Jr.

Microstai-11
Power Use

Harvard Graphics

Grapher

PS2 or compatible with 512K memory or more with either
a hard disk or two floppy drives. For more information,
contact your local computer dealer or call:

Ecosoft, Inc.
6413 N. College Ave.
Indianapolis, IN 46220
Orders: 1-800-952-0472
Info: 1-317-255-6476
FAX: 1-317-251-4604

—————— ' Jall

3-D Perspective Jr.}, Harvard Graphics, Grapher, Microsoft’s Chart and 1BM are all registered or unregistered

ks of the g
Software Inc., Microsoft Inc., IBM Inc.
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asked questions at various
points that will, if correctly
answered, lead us to the so-
lution.

The Puzzling Adventures of
Dr. Ecco is written in a con-
versational style that makes it
a pleasure to read. Ecco’s
cases are tough, though; I
don’tthink many people could
make a living trying to solve
them. The aspect of this book
that I find most appealing is
that Shasha, Scarlet, and Ecco
have chosen problems that
face many of us (in different
guises) in the day-to-day af-
fairs of computing, science,
and business. Paying close at-
tention to the puzzle-solving
techniques of a master like
Ecco just might make our own
professional problems a little
bit easier to handle.

—Eric Bobinsky

The Mathematical Tourist
(Snapshots of Modern
Mathematics) by Ivars Peter-
son, W. H. Freeman and Co. ,
New York: 1988, 240 pages,
$17.95. During the twilight of
Queen Victoria’s reign, it was
fashionable for English gentry
to pass their idle hours study-
ing mathematics. Some of
these amateur mathemati-
cians were amateur only in
that they weren’t paid for their
skills; they contributed not a
little to the science of mathe-
matics. Nowadays, we’d be
surprised if someone told us
they “did mathematics™ as a
hobby. The entire dry, dusty
field has been relegated to the
ivory towers—and rightly so,
since it never changes; all the
mathematics we’ll ever need
was invented 200 years ago,
and there’s no reason to sub-
jectusto any more of it than we
had to take in school. Right?
Actually, mathematics is
anything but dry and change-
less. It is as fluid as art and as
variable as the seasons, and it
can be as new and fresh as
good literature. Mathematics
today is undergoing nothing
short of a renaissance, thanks
in part to the computer and in
part to the warm reception
nonmathematicians have been
giving esoteric concepts like

fractal geometry, chaos, and
curved space-time. Today,
apparently, there is a general
desire for heightened mathe-
matical awareness.

Ivars Peterson, a science
teacher and science writer,
satisfies that desire by survey-
ing the landscape of modern
mathematics: from the first
use of a computer to prove a
theorem to the (still) mysteri-
ous world of prime numbers;
from soap bubble surfaces and
knots to fractal mountains;
from modern cryptology to
mathematical monsters; from
the uncertainty of chaos to the
computer game of Life; and
other fascinating topics.

Peterson takes us to the
heart of modern mathematics.
Using words we can under-
stand, he reveals the excite-
ment of discovery and the al-
lure of the unknown that
characterize mathematical re-
search today. With its clear,
conversational tone and excel-
lent illustrations, The Mathe-
matical Tourist is a landmark
book about a field whose rare
beauty is far too often hidden
from view.—Eric Bobinsky

The UNIX Word Processing
Book: A Step-by-Step Guide
by Bryan Strong and Jay
Hosler, John Wiley & Sons,
New York: 1988, 380 pages,
$24.95. This attractive plas-
tic-comb-bound book makes a
handy companion beside your
Unix terminal. It includes two
tear-out reference cards: one
on Unix commands and util-
ities, and the other on spe-
cifics of the standard Unix
text-editing and formatting
programs. The pages are com-
fortably designed, with wide
margins for notes. Two-color
printing emphasizes sections,
and visual relief is provided
with homey illustrations of
cats and computers.

Each unit is divided into a
section that introduces the
concepts mixed with “Hands-
On Activities,” followed by a
review of the material. Strong
and Hosler also provide count-
less examples, exercises, and
summaries. This is atypical of

continued
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Think . that’s
big on versatility and small on cost.

The DT2853 all-purpose frame grabber.  Software is shipped FREE with the board.

; t FREE 1989 Image Processing
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capture and display with 512 x 512 resolution and e al.so [ the DT2853 F' 5 -
256 gray levels. Two onboard buffers. Onboard frame grabber wins the price/performance 5
look-up tables. There’s even an optional square comparison every time. Because it gives you
pixel version available. -

T o150 3 Brcan ranes of coltware availl more features and options for less cost.

able to support the DT2853 for specific applications,

ranging from microscopy to modeling, to motion Call (508) 481-3700
analysis and more. IRIStutor™ Image Processing In Canada, call (800) 268-0427

DATA TRANSLATION

World Headquarters: Data Translation Inc., 100 Locke Drive, Mariboro MA 01752-1192 USA, (508} 481-3700 Tlx 951646
United Kingdom Headquarters

: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire: RGLE 2QJ, UK. (0734} 793838 Tix 94011914
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim Bissinges, West Germany 01742-54025

s Offices: Australia (2) 662-4255; Belgium (2) 466-8199; Canada (416) 625-1907; Chna (1) 868721 x4017, (408) 727-8222; Denmark (2) 274511; Finiand (0) 372144; France (1) 6907 78CZ; Greece (1) 9514944, (31) 527.039 (1) 361-4300;
Hong Kong (5) 448963, India (22) 23-1040; Israel (3) 5401524; Haly (2) 82470.1; Japan) (3) 502-5550, (34 348-8301, (3) 355-1111; Korea (2) 756-9954: Netherlands (70) 99 6360; New Zealand (64) 9-54531:3; Norway (2) 53 12 50; Portugal (1) 545313;
Singapore (65) 7797621; South Africa (12) 8037680/93; Spain (1) 455-8112; Sweden (8) 761-7820; Switzvrland (1) 723-1410; Tawan (2) 7020405

IRIStutor is a trademark and Data Translation is a registered trademark of Oata Translation, Inc. All othes trademarks are the property of thew respective holders.
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Introducing the
Smallest 80386 based
PC Compatible Single
Board Computer
Only 4”7 x 6”

{

Quark/PC® 11

* VGA® VidedColor LCD Controller
¢ SCSI Hard Disk Control
e Up to 4 Mbytes Memory and more

To order or enguire call us today.
Megatel Computer Corporation
(416) 7457244 FAX (416) 745-8792
174 Turbine Drive, Weston, Ontario M9L 252

Distributors
Germany — Tech Team (06074) 98031 FAX (06074) 90248

Haty & Southern Europe — NCSHalia(0331)256-524  FAX(03341)256-018

UK. — Densitron (0959) 76331  FAX (0959) 71047

Australia — Asp Microcomputers (03) 500-0628 FAX (03) 500-9461
Denmark — Ingeniorfirmaet (02) 440488 FAX (02) 440715
Finland — Digipoint (3580) 757 1711 FAX (3580) 757 0844

Narway — AD Eleldronikk (09) 877110 FAX (09) 875990

Sweden— (040197 4090 FAX (040} 1390 38
Quarkisaregistered US. rodemark aff. K. MFS Ca Lid. VGA isa registered frademark of BMCorp

L megatel

| MATHPAK 87

Over 130 assembler  coded Timings (COMPAQ 286, 12MHz)
routines which are designed e o

to take full advantage of —
80x87 math coprocessors. b \

High Performance 80x87 Software

|| vaTpak 87 - ———g
i st .
Designed for Speed (110 rwopwanse
Up to 20 X faster than high level 7‘| f

language! o 7 &

1K complex FFT on a 38620 || (4 ] 4
|
l

i

takes 0.28s; real 0.17s (1.85s |
& 1.0s on an IBM XT); dot [
product (length 10,0003 in |

3
0.07s (0.49s on XT). 2 ‘
MATHPAK 87 provides you 1./ ﬁ é
with the fastest, most con- o V8 7o ¥ 7 3
oV ABSY NV

venient and comprehensive
set of tools available.

MATHPAK 87 includes: 65 vector/sealar routines; 24 complex vector/scalar
routines; 11 matrix utility rountines (add, subtract, multiply, transpose, ...);
LU decomposition/backsolving routines for real & complex systems; gaus-
sian climination; matrix inversion, tridiagonal equation solver routines;
EISPACK type cigenvaluefvector routines; statistical routines; FFTs (1-D,
2-D, complex, real, convolution); spectral analysis routines (windows: Par-
zen, Hamming, ...); routines for numerical integration & solution of dif-
ferential equations; and missmg functions for Modula-2 and Pascal: tan,
log10, alog10, power, sinh, cosh, & tanh; and more.

|

B e e

|
g ZeroV  DotProd

Widely used in signal & image processing, simulation, spectral analysis, etc.
c— Users like MATHPAK 87 & take the
time to tell us!

$99US for Turbo Pascal version.
$119us for Fortran (MS, IBM Prof. or
F77L), C (MS, Turbo or Lattice), and
Modula-2 (Logitech or ITC) versions.
Add $69us for complete source code.
Add $5 for shipping. Specify compiler.

Order Today!

Precision Plus Software
1239 Sir David Drive

Qakville, Ontario

Canada L6]J 6Y9
Tel: 416-829-1511

Fax: 416-829-1742

International Dealer: SOS Software Servee, Gmbl, Alter Postweg 101, 8900 Augsburg,
West Germany, Tel: 0821/57 1081, Fax: 0821/57 7659.
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BOOK REVIEWS

Unix books. The material is
an unusual mixture of rela-
tively advanced Unix text-for-
matting concepts and very ele-
mentary Unix commands and
shell concepts. The writing
style is appropriate for the
nontechnical—perhaps even
neophyte—Unix user, but it
seems at odds with the ma-
terial.

The first unit introduces
nroff. The second unit covers
Unix shell concepts, including
redirected 1/0 and pipes,
background processes, and
shell scripts. The third unit in-
troduces the concepts of type-
setting and troff. Not until
the fourth unit (page 184) are
you given any information
about the standard editor, vi.
And then the text starts at the
very basic level of moving the
cursor.

The final section gives in-
struction in a miscellany of
Unix commands, including
spell, lpstat, find, grep,
and diff. The three appen-
dixes are very worthy guides
for any Unix user, as is the
glossary.

It seems a shame to have put
so much planning into the pub-
lication of this book and to
have its material miss the
needs of the modern Unix
user. The target audience
seems to be the poor soul who
isn’t adept at Unix and yet is
required to use the old stan-
dard Unix tools to turn out
documents.

These tools are far from
what is considered “word pro-
cessing” in the more common
world of personal computers
and word processing ma-
chines. I prefer to use vi over
any true word processing pro-
gram that runs under Unix.
However, I am a programmer
at heart and like the Spartan
world of text editors over the
elegant world of WYSIWYG
word processing. This book
was certainly not written for
programmers.—Ben Smith

MS-DOS Developer’s Guide,
2nd ed. by the Waite Group,
Howard W. Sams & Company,
Indianapolis, IN: 1988, 783
pages, $24.95. Thisdelightful

book is best viewed as an an-
thology of loosely related
topics for developers of MS-
DOS software.

The introductory chapters
deal with structured and mod-
ular design of assembly lan-
guage programs. TSR pro-
gramming is given a detailed
treatment, including descrip-
tions of privileged DOS calls
and internal DOS structures,
many of which have never ap-
peared in print. Two chapters
on the LIM/EMS are perhaps
as clear and thorough explana-
tions of this topic as have been
published to date.

Other sections present pro-
gramming of real-time appli-
cations, usingaserial port, the
basics of EGA/VGA register
programming, and the Intel
8087 math coprocessor. There
are discussions of disk layout
and file recovery and the dif-
ferences among DOS versions
through 4.0. A useful appen-
dix tabulates MS-DOS inter-
rupts and functions that are
not publicly documented by
Microsoft, with calling se-
quences. Finally, there is a
sturdy tear-out MS-DOS ref-
erence card that summarizes
the various DOS interrupts
and functions.

For alarge book with multi-
ple contributors, this has re-
markably few inconsistencies
and typos. It is chock full of
useful examples written in as-
sembly language and C. Be-
cause it fills in many gaps in
Microsoft’s MS-DOS Ency-
clopedia, the MS-DOS Devel-
oper’s Guide is a must refer-
ence book for designers of
TSR programs, device driv-
ers, and EMS applications.

—Ben Myers ®

CONTRIBUTORS

Critic and author Hugh Ken-
ner lives in Baltimore, Mary-
land. Eric Bobinsky works at
the NASA Lewis Research
Center in Cleveland, Ohio.
Ben Smith is a BYTE techni-
cal editor. Ben Myers is the
designer of Personal Measure,
a PC performance measure-
ment package, and lives in
Harvard, Massachusetts.




Advertisement

Maplnfo's new version of
their desktop mapping
software offers full multi-
user functionality.

apInfo Corp., which gave us

the first true high end, low cost

desktop mapping package in

1987 and the world's first desk-
top mapping programming language in 1988,
is adding a new dimension to this market
with the introduction of Maplnfo 4.0.

The new version, which is already ship-
ping, is the first desktop mapping package
on the market that comes network ready.
This represents amajor breakthrough forthe
desktop mapping market because it opens
the door for the sharing of the large data files
and peripherals typically associated with
desktop mapping products.

In a nutshell, MaplInfo allows you to use
computer maps to get more meaning and
knowledge out of databases — particularly
if they have some type of locational field,
such as a street name and number, city, ZIP
code, county or state.

The powerful Maplnfo engine actually
operates directly with your dBASE (com-
patible or ASCII) files and lets them interact

Dellveries

Common Files Mapinfo 4.0 allows many
users to share street maps like this one —
which come with every address accurate to the
correct block and side of street— and maintain
their own separate overlays.

Advertisement

DESKTOP MAPPING
MAPPLICATIONS

Advertisement

Bl Laszlo Bardos

New MarInro 4.0:
DEskToP M APPING
ONA NETWORK

Boundary
View

1244.29 ni
3:31 pn

Change center of map area

Shared Database Information Merged With Maps Mapinfo 4.0 is the only desktop mapping
package that will run on a network, allowing many users to overlay separate database informa-

tion on a shared map.

with an incredible range of maps, including
street maps for most metropolitan areas,
county, ZIP code, state maps, and so forth,
available separately from Maplnfo Corp.

Now, with MapInfo 4.0 running on your
network, you canshare yourcomputer maps,
or databases with other people in your or-
ganization. This capability will soon be-
come a must for every desktop mapping
package, considering the large size of typi-
cal databases, the work group nature ot
mapping analysis, and the expense of cer-
tain optional output devices used in some
desktop mapping applications.

For example, a single organization with
multiple Maplnfo users running on a Novel
network couldsimultaneously access a com-
puter map of Manhattan; each perhaps using
a common demographic file, while main-
taining their own custom-drawn boundary
overlays (file locking prevents simultane-
ous edits). Users could also share a low cos
printer for quick black and white maps, and
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a pen plotter for larger, color work.

As if connectivity were not enough,
MaplInfo has also packed into version 4.0 an
array of impressive enhancements, like:

W the ability to play "what-if" with your data
without leaving Maplnfo,

B the ability to create custom symbols to
display your data,

“Networking will soon
become a must for every
desktop mapping package...”

B an extended character set for foreign lan-
guage applications,

B a useful edit log file that protects edit
changes in case of power loss.

That’s just a small sampling. Maplnfo
Corp. has set up a toll-free hot line to answer
questions about mapping on your network.
Write to Maplnfo at 200 Broadway, Troy,
NY 12180, orcall 518-274-8673, or 1-800-
FASTMARP toll free.

Advertisement
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offers

LIST QURS MODULA-2 LIST OURS
Paradox 3.0 725 525 : ’
PC/Focus 1205 778  LOGITECH Modula-2
QuickSilver 599 369 Compiler Pack 99 81
R&R 150 119 Development System 249 199
w/ Chpper/FoxBASE module 199 179  TopSpeed Modula-2
R:Base for DOS 725 529 Compnler Kit 100 89
s(lrinmge 1499 119 DOS 3-Pack 180 159
SilverComm Library 189 135
Silver Paint Library 100 90 OB’ECT-ORIENTED
Tom Rettig’s Library 100 75 PROGRAMMING
Ul Programmer 2 595 CALL /\( TOR 195 423
DEBUGGERS L anguage Extension | 99 95
386 DEBUG 195 145 ¢ sk 190 LA&E
ot K C talk/Windows 450 399
Periscope I/512K 795 675 Smalltalk/V
Periscope lll 10 MHZ 195 1179 Cpalawy 100 gees
Periscope IV CALL CALL Communications 0 35
Sherock 195 179 E(;oAc/iVGA Color Extension 0 45
3 Goodies #1. #2 or #3 X 45
Softprobe 11/TX 395 345 gl 286 200 169
M Zontech C+4+ 150 129
I ENTATIO /
Clear + (C) 200 169 w/ source 250 209
tasyFlow 150 115
FLOW CHARTING 1+ 229 207 OPERATING SYSTEMS/
RFFlow 79 69 CONTROL PROGRAMS
?"“’CS‘P’,'"‘ ) 97 80 Concurrent DOS 386 (3 users) 395 335
ree Dlagrammer 7770 10-User Svstem 495 419
EDITORS DESQuiew 386 (w/ QFMM) 190 169
BRIEF 195 CALL QFMM 386 60 55
w/ dBRIEF 275 CALL M5 Windows/386 195 130
Epsilon 195 151 PC-MOS 186 (single user) 195 179
KEDIT 150 120 5 Users 595 539
Me w/ source 189 169 VM/386 245 205
mﬁi\gd“ 1 (4)(‘; lgg VM/386 Multi-user 895 759
Norton Editor 75 70 05/2 DEVELOP. TOOLS
PC/EDT+ 295 269 BRIEF for OS/2 195 CALL
Pi Editor 149 129 Btrieve for O5/2 595 455
SLICK Editor 195 155 Epsilon for OS/2 195 151
WE'LI MATCH NATIONALLY ADVERTISED PRICES, swrrc 245 185  Greenleaf DataWindows 395 309
° VEDIT PLUS 185 115 GSS Dev. Toolkit tor (35/2 695 559
LIST OURS st ours V4 270 CALL - KEDIT for OS/2 173 /139
MRS 249 219
386 PRODUCTS C LIBRARIES/UTILITIES FILE MANAGEMENT MKS [OOLKIT 195 439
186 ASMALINK 495 399 C TOOLS PLUS/5.0 149 qo9 Blieve 245 185 MKS RCS 195 349
386MAX 75 66  C Utility Library 199 139 Btrieve/N 595 455  MKS V! 199 175
1B6MAX PROFESSIONAL 129 115 CxPERT 95 335  COTREE 195169 Modula 0572 49 279
F77L-EM/32 895 829  Greenleal Business Mathlib 239 169 SlndexforMsc 15178 News)2 495 CALL
High C 386 495 799  Greenleaf Functions 209 155 GindexionTuibolt 100 90 PCYACC/2 jo5 359
NDP C-186 595 529  Greenleaf SuperFunctions 265 189 C-Index Plus 395 329 PolyAWK for ()8/2 199 159
NDP FORTRAN-186 595 529  Multi-C 249 229 € -ISAM 225 209  Vitamin C (OS2 345 279
Professional Pascal 386 895 799  PCYACC 195 359  Clree 395 309 vermont Views for ()S/2 CAlLL CALL
VM/386 245 205 PC-lint 139 101 (He SR
PlorCe 395 229 r-tree 295 239 PASCAL LANGUAGE
ASSEMBLY LANGUAGE TimeSlicer 295 279 c-treefr-tree 650 523 B-tree Filer 125 99
Advantage Disassembler 295 279 e eoutce i le 1000 899 o 225 199 DATABOSS 399 359
ASMFLOW 100 89  Turbo C TOOLS/2.0 129 aq w/ PASS 395 349  MS Pascal 300 189
Incra 180 159 vLIB . 99 89 dH(‘ 1} 250 179 Pascal ASYNCH MANAGER 175 129
MS Macro Assembler 150 99 WKs Libra 193 189  dBCUIPLUS 500 349 POWIR SCREEN 129 99
OPTASM 125 105 i db_fILE 195 322 Professional Pascal 595 549
SOURCER w/ BIOS source 140 125 C SCREENS/WINDOWS db_RETRIEVE 95 322 Tyrho Analyst 9 79
Turbo Assembler/Debugger 150 105 C-S¢af 299 282 SRR g1 89 TurboMAGIC 199 179
Visible Computer: 80286 100 89 o Lok & Feel 199 379 ’)\Vé?};;gs? :32 :;‘; Turbo Pascal 5.0 150 105
BASIC LANGUAGE Srt?/el:lte'y; B{]{(‘)w};;r;\(:{sour( e 3:;; ;:‘3; Intormix Produc ts CAlL CALL {ur:x) lz.;sc.ll 5.0 Protessional 250 175
db/LIB 139 121 (_. pHA k ) ows Netware SQU 595 489 urbo-Plus 5.0 100 80
Faceit 99 90 sreenleaf Makef orm 125 90 g0 149 135 lurho Power Tools Plus 1499 109
GraphPak Professional 149 127 l’/‘\la(‘REEN L83 ;28 129 T4ho Programmer/C 549 449  lurbo Professional 5.0 125 99
e 7
’P‘:gga’ts'q (Y o :;z JYACC FORMAKER 495 449 ig? a8 e g;
ProBas Telecomm Toolkit 75 70 Ca)ncl Pllu:r N 4?5 395 Xtrieve Plus 595 459
brosercen " e e 790 CAIL  FORTRAN LANGUAGE
roScreen 99 94 e
o 99 g9 ViaminC 25 162 771 477 429 NEW RELEASES
QuickComm 139119 Lot 149 109 1770-EM/32 895 829
Quicll:Pak Professional 149 129 250 CALL (‘R’?’UB 175 159 m:‘EVE ’P‘lUS " ’
QuickPak Scientific 79 70 Grafmatic 135 119 Combines the capabilities of Xtrieve and
QuickWindows Advanced 139 125 SQBPL ITANGUAGE Grafmatic/Ploimatic 240 219 Report Option, Allows you 10 easily
softCode 79 70 (;((;(E)}()OL(/UZS / Toolset 1800 Naa GRAFPLUS 50 4§ provide customized ad hoc query and
True BASIC 100 69 OB sel 800 1399 Lahey Personal FORIRAN 77 95 89 teporting capabilities to end-users by
Turbo Basic 100 69 . UI Toolset 00 749 MS FORTRAN 450 299 providing a complete relational interface
Personal COBOL 149 129 pLOTHI 175 159 1o Btrieve fifes
C COMPILERS MS COBOL 900 599 pLOTHP 175 159 List: $595 2
AZTEC C Commercial 4 CAW  Realia COBOL [J95 849 Plotmatic 155 119 S A Ours: $459
igh C 595 549 W . Printmatic 135 119
Lattice C 3.4 aso 249 RM/COBOL 950 799 RMFORTRAN 595 499 ,loclc GEM , el
Micrasoh € 120 299  RM/COBOL-85 1250 1059 SPINDRIFT Library 1o 128 [ I e s YU
QuickC 99 69  RM/Screens 395 349 TEKMAR Graphics Library 195 N6 | St s (oA Eoates sunce
Turbo C 150 112 SCREENIO ) 400 375 WATFOR FORTRAN 375 337 | code in . BASIC, Fortran, Pascal or
Turbo C Professional 250 175  XDB-COBOL (Realia) 195 359 BASE | Create "perfect” logic;
WATCOM C 7.0 395 CALL  XDB-COBOL (MicrosofFocus) 595 509 GRAPHICS LIBRARIES o e tecie s sl the et iod
ZJortech Ca+ 150 129 Essential Graphics 299 229 “s‘“ 'e"" (mi'wr s : possibilities
wi source 250 200 DATABASE DEVELOPMENT GraphiC 395 322 ae ‘fd".'p."“"' cd"““ or you, with no
Zortech C++ Tools 100 89 E:arion 695 53 Graphics .')‘nd Animation " 100 89 contradictions o redundancies.
“lear + 200 1 GSS Graphics Devel. Toolkit 595 509 List: §198 Ours: $169
C CODE GENERATORS Clipper 695 439  HALO ‘88 325 229
DATABOSS Applic. Generator 399 379 dBASE it Plus 695 399 HALO '88 for MS Devel. 595 399 SHERLOCK
Logic Gem 198 179  dBASEV 795 485 PCX F/X 99 90 Programming tool that works to trace,
Matrix Layout 150 139 dBASE IV Developer's Edition 1295 CALL  PCX Programmer's Toolkit 125 115 debug, and profile C programs. Includes
PRO-C 495 459  dBFast/DOS 119 109  PCX Text 99 C language macros and support routines
/ Workbench 59 569 dBUG 195 139 ) o lled by those inserted inty
w/ Workbenc 3 Turbo G ey Libra called by 4 macros, ins into
’ dGE 195 179 urbo Geometry Library R code and enabled while the program is
C COMMUNICATIONS Flipper 195 169 LINKERS/LIBRARIANS executing, Effective for debu
BreakOut I1 125 9 FoxBASE + 395 249 LINK & LOCATE ++ 395 349 complex algorithms such as dynamic
C ASYNCH MANAGER 175 129 FoxBASE+/386 595 399  OPTUB 49 45 storage allocation and recursive tree
Essential Communications 185 159 Friendly Finder 99 90  OPTLINK 125 115 traversals.
Greenleaf Comm Library 229 165  Genifer 395 259  Plink86plus 495 279 List: $195 Ours: $179
Greenleaf ViewComm 495 CALL  Integrated Devel. Library 149 129  PolyLibrarian I 149 13 ’
Lattice Comm. Library 254 189  Magic PC 299 249 RTLink 195 185




This Month's Specials
Jrom Lattice
LIST OURS
Lattice C Compiler 3.4 450 249
Lattice (C) Amiga Compiler 300 199
Lattice Comm. Library 250 189
Curses 100 59
dBC Il 250 179
dBC 11l Plus 500 349
RPG 3.0 1600 1279
SecretDisk Il 79 59
SideTalk 120 99
SSP/PC 350 279
LIST OURS
PROTOTYPING
Dan Bricklin’s Demo Program Il 195 179
Grasp 3.5 199 164
Instant Replay 111 150 131
Proteus 1499 125
Show Partner F/X 350 314
REFERENCE GUIDES
Command Tips 90 80
Norton Guides 100 75
Tom Rettig’s HELP 120 105
SORT UTILITIES
AutoSort 150 131
MS Sont 195 130
Opt-Tec h Son 149 105
Sortex 150 129
TRANSLATORS
Bas_C (Commercial) 375 323
Bas_Pas (Commercial) 280 242
BASTO(C 495 399
dBx TRANSI ATOR 550 469
PROMUI A FTORTRAN 450 425
TP2C 249 199
UTILITIES
1 DIR Plus 9s 75
BACK-11 129 120
Command Plus 80 70
w/ Programmer’s Toolkit 130 115
Copy Il PC 40 35
Copy Il PC Option Board 159 139
Disk Techmician Advanced 190 159
Disk Techmician Plus 130 119
FASTBACK Plus 189 12
HELP Mt 99 D
hTest:ht ormat 90 80
MACE GOLD 149 129
MACE Utlities 99 PO
Magellan 139 CALL
MKS Toolkit 199 169
Norton Commander 89 56
Norton Utilities 1) 61
Norton Utilities Advanced 150 101
Pathminder 70 [
PC Fuliback 70 59
PC/Tools Deluxe 80 70
Vv OPT 50 47
Vfeature Deluxe 120 111
Viools 50 47
Xt NOCOPY-PC 80 7
XTree 70 60
XTree I’ro 129 11
VERSION CONTROL SYS.
MKS RCS 189 161
PVCS (Corporate) j95 332
PVCS (Personal) 149 131
Seidl Version Manager 300 269
LB 100 40
OTHER LANGUAGES
APL*PIUS PC 695 529
C-terp 298 219
Janus/Ada C Pak 129 115
mulISP 87 Interpreter 00 219
PC S heme 95 7
PC FORTH + 250 225
Personal Rexx 150 129
Turbo Prolog 150 112
XENIX/UNIX SOFTWARE
Aspen Korn Shell 19
Basmark QuickBASIC (386) ()‘)5 629
db_FILE CAll CALL
DOS-alike 89 79
EOIX 275 222
Epsilon 195 152
Informix Products CALl CALL
Micro tocus COBOL/2 (386) 31500 2995
Micropon Sys. V7386 (comp.) 899 759
Micropon Sys. V/AT (comp.) 649 549
Micrasott FORTRAN 695 CALL
Microsott Pascal 695 CALL

‘ Unbeatable Select

LIST QURS
MKS Trilogy 119 105
PANEI PLUS 795 675

SCO 386 XENIX Sys. V (comp.) 1495 1195
SCO XENIX System V (comp.} 1295 999

BORLAND

Paradox 3.0 725 525
SideKick Plus 200 149
Turbo Assembler/Debugger 150 112
Turbo Basic 100 75
Turbo C 2.0 150 112
Turbo € 2.0 Professional 250 175
Turbo Pascal 5.0 150 112
Turbo Pascal 5.0 Professional 250 175
Turbo Prolog 150 112
Turbo Prolog Toolbox 100 75
GREENLEAF

Greenleaf Bus. Mathl ib, DOS 325 229
Greenleaf Comm. | ibrary 229 165
Greenleaf DataMath Interiace 75 69
Greenleaf DataWindows, DOS 295 219
Greenleaf Functions 209 155
Greenleaf MakeForm, DOS 125 99
Greenleaf SuperFunctions 265 189
Greenleaf ViewComm 495 449
1GC

VM/386 245 205
VM/386 Multi-User 895 759
VM/386 NetPak 150 129
MICROSOFT

MS BASIC/6.0 295 199
M5 C 450 299
MS COBOI 900 599
MS Excel 495 299
MS FORTRAN 450 299
MS Macro Assembler 150 99
MS 5/2 Programmer’s Toolkit 350 229
MS Pascal 300 199
MS QuickBASIC 4.5 99 69
MS Quicke 2.0 499 69
MS Sort 195 139
MS Windows 99 69
MS Windows/386 195 130
MS Windows Development kit 500 319
MS Word 5.0 450 285
MORTICE KERN SYSTEMS

MKS AWK 99 89
MKS LEX:YACC 249 219
MKS MAKF 149 135
MKS RCS 189 169
MKS SQPS 495 479
MKS Toolkit 199 179
MKS Trilogy 119 105
MKS VI 149 135
NOVELL

Btrieve 245 185
Btrieve tor Dos 3.1 Networks 595 455
NetWare SQL 595 459

NetWare C Intertace for )OS 295 239
NetWare System Calls for DOS 195 159

NetWare RPC 950 759
NetWare MHS 100 79
NetWare MHS Intertace Guide 145 129
XQLU 795 599
Xtrieve Plus 595 459

PROGRAMMER'’S POLICIES

Phone Orders
Hours 9 AM-7 PM EST. We accept

MasterCard, Visa, American Express,

Include $4.00 per item tor shipping
and h.mdlln[il All shipments by UPS
ground. Rush scrvice available.

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

International Service

Phone number required with order.
Call or fax tor additional
information.

Dealers and Corporate Accounts
Call for information.

Unbeatable Prices

We'll match nationally advertised
prices. (Subject to same terms and
conditions.)

Return Policy

30-day no-hassle return policy. Some

manufacturer’s products cannot be
returned once disk seals are broken.

ion 1-800-445-7899

Lotus ,Magellan

"Magellan . \75 for those who don't care where
anything is, as long as they can tind it when
they need it." |PC Magizine 3/28]

Lotus, Magellan_ is the ultimate utility for
finding, viewing and u.ing all the information
on your PC. With Magellan, your hard disk
information takes on new meaning. Simply
bec ause it's so quickly and easily accessible.
It opens up a new way to discover, digest,
compile, view, analyze and reflect upon your
work. No matter whal your level ot use.

Order your copy today! List: $139 Ours: CALL

Lotus.

VM/386

"VM/386 should be considered mandatory software as important as MS-
DOS."

.. Computer Language 10/88
VM/386, PC Magazine Technical Excellence
Award Winner, lets you create “virtual machines,"
each running its own MS-[30S application so you
save valuable time while maximizing the
performance of your 386 PC. Time consuming
tasks like compiling code and running bulletin
boards no longer tie up your PC,
bec ause they run simultaneously.
VM/386 ofters the highest level of
data integrity and software com-
patibility atailable in a multitasking
operdnni, environment. Order your
copy today
List: $245 Ours: $199

Greenleaf SuperFunctions

Greenleaf's advanced library of over 360 functions for C with expanded
coverage where you need it today. Greenleaf's Superf unctions offer mouse
support for text and graphics, logical windowing, expanded memory
support, advanced time/date functions, an
integrated status/error return system, pull-
down menu system, k *yboard functions,
and much more. The library comes with a
500 page manual, reference

card, and FREY source code
to all demos, function. and m’
examples. This is the one C A

library a professional pro- " GREENIEAF
grammer should have = 'T/aw-\)_‘.
List: $265 Ours: $189
TimeSlicer

TimeSlicer is the most popular linkable library of C functions for creating
multitasking and real-time programs at the application level rather than
intertacing with the operating system,

TimeSlicer will allow an unlimited number of tasks to be running concur-
rently. You can create, suspend or terminate tasks at run-time. Preemptive
and non-preemptive modes are supported, as well a- waking-up of tasks to
optimize special even: processing. TimeSlicer C functions can be installed to
replace or complement any interrupt service routine

TimeSlicer is the better choice tor creating multitasking programs, giving you
greater control and nmre etticient implementation of your multitasking

application than its operating ’ ’nDnAr®
= o

system counterparts.
List: $295  Ours: $279

1D !

In NY: 914-332-34548

Customer Service: 413-332-0869
International Orders: 9134-332-4548
Telex: 510-601-7602

1-800-445-78%)

Fax: 914-332-4021

Call or Write for
Latest Free Catalog!

- -~ .

.""l"t I"L

Pa/h’,uﬁbv,

A Division of Voyager Software Corp
55 South Broadway, Tarrytown, NY 10591
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" pr— / NOW YOUR SOFTWARE
- “ CAN TEST ITSELE.

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It’s also an engineer’s
worst nightmare. But it doesn’t have to be.
Because now you can automate your soft-
ware testing.

Introducing the Atron Evaluator. The first and
only non-intrusive automated PC-based software
testing tool.

The Atron Evaluator automatically runs your soft-
ware regression testing programs. All of them. All
day. All night. Giving you thoroughly tested, higher
quality software.

The Atron Evaluator is hardware-based. And since
it’s non-intrusive, software behavior is tested with-
out the risk of alteration. Once your tests have run,
you can refer to automatically generated test reports
to double-check test results.

The Atron Evaluator saves time. And time makes
you money. Development cycles are shortened, so
your software gets to market sooner. And while your
test programs are running, you can be more produc-
tive. Start a new project. Or go home.

For more information about the Atron Evaluator,
callus at 1-800-283-5933. And put an end to your
worst nightmares. Automatically.

Circle 28 on Reader Service Card
In Europe, contact:
Elverex Limited, Enterprise House
A Division of CADRE Technologies Plassey Technology Park, Limerick, Ireland
Phone: 061-338177
Saratoga Office Center QATraining Limited, Cecily Hill Castle
12950 Saratoga Avgnue Cirencester, Gloucestershire, GL7 2EF, England
Saratoga, California 95070 Phone: (0285) 5888




WHAT’S NEW

Micro Express
Ships 33-MHz
Machine

he ME 386-33 is an in-

expensive zero-wait-state
33-MHz 80386-based system
that includes 4 megabytes of
32-bit system memory, a
64K-byte cache, a floppy disk
drive, and a 101-key AT-style
keyboard.

A VGA monitor is option-
al, as are two hard disk drives:
a 1.2-megabyte 5%-inch
drive or a 1.44-megabyte 3%2-
inch drive.

You can upgrade system
memory to 8 megabytes on the
American Megatrends
motherboard and to 16 mega-
bytes (total) with a
daughterboard.

There are five half-height
drive slots, plus two 8-bit, five
16-bit, and one 32-bit card
slots, two serial ports, and one
parallel port.

Price: $5995; 140-megabyte
hard disk drive, $1500; VGA
monitor, $750.

Contact: Micro Express,
2114 South Grand Ave., Santa
Ana, CA 92705, (800) 642-
7621; in California, (714)
662-1973.

Inquiry 1126.

Unisys Winds Up
to 25 MHz

he Personal Worksta-

tion? Series 800/25A is
now the fastest Unisys micro-
computer. It includes 2 mega-
bytes of RAM (expandable to
18 megabytes), two 32-bit card
slots, an 8-bit slot, five 16-bit
slots, two RS-232C ports, a
Centronics parallel port, and
MS-DOS 4.01 with Win-
dows/386 and GWBASIC.

Options include hard and

floppy disk drives, a keyboard,

HARDWARE

drive and VGA monitor.

The 33-MHz Micro Express ME 80386 with optional floppy disk

e SYSTEMS
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a math coprocessor, and
monitors. Monochrome moni-
tors feature 720- by 350-pixel
resolution (12-inch) and

640- by 350-pixel resolution
(15-inch).

For networking, you can
add up to two 320-megabyte
hard disk drives and a 135-
megabyte tape backup system
through the SCSI port. There
are five open slots for half-
height 5 %-inch drives.

Price: $7315; with floppy
disk drive, $7790; with 140-
megabyte hard disk drive,
$10,685.

Contact: Unisys Corp., P.O.
Box 500, Blue Bell, PA 19424,
(215) 542-2244.

Inquiry 1127.

How Little Will You
Pay for an 803867

he SAM3001/386 from

HiTech International has
most of the things that consti-
tute a 16-MHz 80386, but it
sells for only $999.

There’s a megabyte of
RAM, a 1.2-megabyte 5%-
inch (or a 1.44-megabyte
3%-inch) floppy disk drive, a
disk drive controller, a 200-
watt power supply, and a 101-
key keyboard. It features an
Award BIOS and a utility
RAM setup disk.

The eight-slot system
comes standard with the RAM

SEND US YOUR NEW PRODUCT RELEASE

We'd like 1o consider your product for publication. Send us full
information, including its price, ship date, and an address and
telephone number where readers can get further information. Send
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter-
borough, NH 03458. Information contained in these items is based
on manufacturers’ written statements and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. These items, along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw

and microbytes. hw conferences.

in one 32-bit slot. That leaves
three 8-bit slots and four 16-bit
slots open.

Price: $999.

Contact: HiTech Interna-
tional, 712 Charcot Ave., San
Jose, CA 95131, (408) 435-
8827.

Inquiry 1124.

Toshiba
Lightens Up

T oshiba’s latest laptop,
the T1600, weighs just

113% pounds and runs at 12
MHz.

It features a megabyte of
RAM (upgradable to 5 mega-
bytes), a 20-megabyte hard
disk drive and a 1.44-megabyte
3%-inch PS/2-compatible
floppy disk drive.

The backlit supertwist
LCD display is EGA compat-
ible and offers a resolution of
640 by 400 pixels. The screen
displays a full 80 characters
by 25 lines. It's also
detachable.

Each of the two standard-
equipment batteries weighs 15
ounces and is removable and
rechargeable. One battery de-
faults to the other when the
first one gets to a certain low-
ene