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WHY YOU SHOULD
CONSIDER THE

DELL 386 SYSTEMS,
DESPITE THEIR
SUSPICIOUSLY LOW
PRICES.




TO ALLAY YOUR SUSPICIONS

YOUR TOTAL SATISFACTION
Is GUARANTEED.
Dell offers a complete line of systems, peripherals and
software.
And whatever you choose, you must be absolutely,
totally satisfied with it. If not, simply return it within the
first 30 daysfora money-back refund. No questions asked.

We call this ourTotal Satisfaction Guarantee.

SupPPORT s
A Free PHONE CaLL Away.
Also included in your system price is our toll-free support
line. It’s open every business day from 7AM to 7 PM (CT).
Simply dial (800) 624-9896.

ON-Sr1TE SERVICE Is INCLUDED
IN Your SysTEM PRICE.

For those rare problems that can’t be handled over the
phone, we'll send a service technician to your location
by the next business day. At absolutely no charge to
you? Because included in system price is a year’s worth of

on-site service.

ONE-YEAR WARRANTY.

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

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

For the complete terms of our On-Site Service Con-
tract, Satisfaction Guarantee, Warranty and leasing plans,
write: Dell Computer Corporation, 9505 Arboreturn Blvd.,
Austin, Texas 78759-7299.

Tue New 25 MHz
386 SysTeEM 325.

Tue DeLL 20 MHz
386 SysteM 310.

When you need the highest possible
performance of any 386, thisis the tech-
nology of choice. Running at 25 MHz,
the System 325 is faster than the Com-
paq 386/25. Besides unequaled speed, it
also offers Intel’s Advanced 82385 Cache
Memory Controller and high perfor-
mance disk drives. As a result, 1t gives
you workstation-level performance for
CAD/CAM and desktop publishing
applications. It’s alsoespecially effective
as a network file server, and more than
capable of handling the most complex
spreadsheets and databases.

STANDARD FEATURES:

+ Intel 80386 microprocessorunningat 25 MHz.

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

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

* Page mode interleaved memory architecture.

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

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

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

» Dual diskette and hard disk drive controller.

» Enhanced 101-key keyboard.

» 1 parallel and 2 serial ports.

»200-watt power.supply.

» 8 industry standard expansion slots.

OpTIONS:

» 25 MHz Intel 80387 math coprocessor.

» 1 MB or4 MB memory upgrade kit.

=2 MB or 8 MB memory expansion board kit.

**] case for as low as §245/Month.

For business users who need a 386 sys-
tem, this is the best combination of per-
formance and value available. Running
at 20 MHz, this 32-bit system is faster
than the IBM PS/2 Model 70 and the
Compaq 386/20. Since it has the same
high performance disk drives and Intel
Advanced 82385 Cache Memory Con-
troller as our System325,it brings a new
level of performance to complex spread-
sheets and databases. As you might expect,
it runs windowed software at extremely
high speed. It’s also well-suited for desk-
top publishing applications, or as a net-
work file server.

STANDARD FEATURES:

= Intel 80386 microprocessor running at 20 MHz.

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

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

» Page mode interleaved memory architecture.

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

= Socket for 20 MHz Intel 80387 or 20 MHz
WEITEK 316 7 math coprocessor.

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

» Dual diskette and hard disk drive controller.

» Enhanced 101-key keyboard.

» 1 parallel and 2 serial ports.

» 200-watt power supply.

» 8 industry standard expansion slots.

OpPTIONS:

= 20 MHz Intel 80387 math coprocessor.

* 1 MB or4 MB memory upgrade kit.
* 2 MB or 8 MB memoty expansion board kit.

System 325 With Monitor & Adapter **Lease for as low as §140/Month.

Hard Disk Drives | VGA Mono | VGA Color Plus System 310 With Monitor & Adapter
150 MB-18 ms ESDI $6,799 $7,099 Hard Disk Drives | VGA Mono | VGA Color Plus
322MB-18ms ESDI | $8,799 $9,099 TITHIES 3899 19

The Dell System 325 isan FCC Class A device, PS%TA%}FBI;ZESS[[))II g‘;?gg zgzgz

intended for business use only. 322 MB-18 ms ESDI | $7,199 57:499

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




'PLEASE CALL 800-426-5150.

Tue DeLL 20 MHz
286 SysTeM 220.

Tue DeLL 12.5 MHz
SysteMm 200.

systemboard.

available.
OPTIONS:

It's an 80286 system that’s as fast as most
386 computers. But at less than half the
price. Which means you get the best
price/performance of any system. The
System 220 runs at 20 MHz, with less
than one wait state.It also features com-
plete compatibility with Microsoft MS-
DOS and MS OS/2, plus a remarkably
small footprint. The System 220 is the
ideal executive workstation.

STANDARD FEATURES:

- 80286 microprocessor running at 20 MHz.

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

» Page mode interleaved memory architecture.

= LIM 4.0 support for memoty over IMB.

= Integrated diskette and VGA video controller
on system board

= Socket for Intel 80287 math coprocessor.

» One 3.5"1.44 MB diskette drive.

= Integrated high performance hard disk inter-
face on system board.

* Enhanced 101-key keyboard.

» 1 parallel and 2 serial ports integrated on

»3 full-sized industry standard expansion slots

» Extenal 5.25" 1.2 MB diskette drive.
+3.5"1.44 MB diskette drive.

» Intel 80287 math coprocessor.

» 1 MB RAM upgrade kit.

**] ease for as low as §85/Month.

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

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

STANDARD FEATURES:

+80286 microprocessor running at 125 MHz.

=640 KB of RAM expandable to 16 MB+ (4.6
MB 1 on system board).

» Socket for Intel 80287 math coprocessor.

+5.25"1.2 MB or 3.5" 144 MB diskette drive.

» Dual diskette and hard disk drive controller.

» Enhanced 101-key keyboard.

+ 1 parallel and 2 serial ports.

» 200-watt power supply.

= 6 industry standard expansion slots.

OPTIONS:

» Intel 80287 math coprocessor.
=512 KB RAM upgrade kit.
**[ ease for as low as §99/Month.

*PERFORMANCE ENHANCEMENTS
(SysTEMS 325, 310 AND 220):

640 KB is available for programs and data. The
remainini? 84 KB is reserved for use by the sys-
tem to enhance performance.

FUsing 1MB SIMMs. Inquire as to availability.

System 200 With Monitor & Adapter
Hard Disk Drives | VGA Mono | VGA Color Plus
40 MB-28 ms $2,699 $2,999
90 MB-18 ms ESDI $3,499 $3,799
150 MB-18 ms ESDI|  $3,999 $4,299
| |322MB-18 ms ESDI $5,999 $6,299

LASER PRINTERS AND MORE.

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

operating system software.

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

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

Dot MATRIX PRINTERS.
$699.95.

Our highest resolution text and graphics, 24-pin dot matrix

Printer System 800:

printer. Draft quality at 200 cps. Letter quality at 66 cps.
Parallel and serial interfaces. Wide carriage.
Printer System 600: $499.95.
9-pin dot matrix. Draft quality at 240 cps. Near-letter
quality at 60 cps. Parallel interface. Wide carriage.
Printer System 300: $199.95.
9-pin dot matrix. Draft quality at 144 cps. Near-letter
quality at 36 cps. Four standard fonts. Parallel interface.

Narrow camage.

OPERATING SYSTEM SOFTWARE.
Dell Enhanced Microsoft®* MS-DOS® 3.3: $99.95
Dell Enhanced Microsoft MS-DOS 4.0: $119.95
(Both MS-DOS versions with disk cache and other utilities)
Dell Enhanced MS® OS/2 Standard Edition 1.0: $324.95

To ORDER, PLEase CALL

800-426-5150

IN CaNapa, Cart 800-387-5752

Corporation. °Service in remote locations will incur additional travel charges.

©1988 DELL COMPUTER CORPORATION.

AD CODENO.  1EC9




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

Well we haven’t.

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

Like Compags.

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

enough to burn the sand off a desert floor.”

AND IF THAT SouNDs Fasr,
Warrt TiLL You SEe Our New
25MHz 386-BASED SYSTEM.

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

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

Or even the best reason.

THE FirsT PERSONAL
CoMmPUTER THAT’s TRULY
PERSONAL.

Dell configures systems to your own

personal specifications. After an

COMPUTER
CORPORATION

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

entire system works perfectly.

Torr-Free SurrorT AND ON-SITE
Service INcLUDED IN THE PrIcE.

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

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

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

limited warranty on parts and workmanship.

AND Ir You StiLL TaINk You GET
WHAT You Pay For, CoNsIDER THis.

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

Texas. Which means we eliminate dealer markups,

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

DELL

This same principle is behind
all the Dell systems. Review them
in detail. Then call us at (800)
426-5150 to order the system
that’s right for you.

Circle 78 on Reader Service Card

MARCH 1989 « BYTE 1




EYIL

MARCH 1989 VOL. 14/NO. 3
PRODUCTS IN PERSPECTIVE 177 Laptop Dilemma
by Jeff Holtzman
65 What’s New The Compaq SLT/286 and
the Ogivar 286 offer different
97 Short Takes features for different needs.
CarrierNET, when Carrier
Current Technologies’ package 191 Advanced Floppy Disk
works, it works well Drive Controllers
Turbo EMS, almost-magic by Jeff Holtzman
EMS emulation from Lantana Installing the right disk controller
PC-Write 3.0, lets you share information stored
Quicksoft’s now-serious product on incompatible disk formats.
CCC Model 2400, Compu Com’s
2400-bps modem for 395 197 Extensible Text Editors
Picture Publisher, for Programmers
Astral’s image-editing package 1173)11{ .i(})inFUéiildlACS 4 Eosl
, , and Epsilon
are powerful embedded languages
REVIEWS that offer ultimate flexibility.
COVER STORY
162 Product Focus: : 209 A Virtual Toolkit
}’Jpgcale lI:’Iql?'itors Battl;::;;g%fhlps li;orRWiI;;j(l):'s and the Mac
'y Steve Apiki y Ray Valdes
and Stanford Diehl XVT’s libraries guarantee
When you’re selecting Mac-to-PC and PC-to-MAC
a monitor, ; The 80286 vs. 803 86, portability.
:::%SZISISy Ei‘_ and an early look 221 Superbase 4
adds utility = at two new by Nick Baran
to a system. SX-based machines. An intriguing database

program, but does it promise
more than it can deliver?

EXPERT ADVICE

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

143 Macinations:
A Macintosh Retrospective
by Don Crabb
The Macintosh is five
years old. How has it affected

ISy

E 3 the world of computers?
129 Applications Plus:
Trackball Madness 4 149 OS/2 Notebook:
by Ezra Shapiro \ Not Quite COMDEX/2 Yet
A tale of woe that points out — by Mark Minasi
the short life span ——, On the trail of the first
of some input devices. — OS/2 applications.
135 Down to Business: e 155 COML:
What Hath COMDEX . The Protocol Pack
Wrought? by Brock N. Meeks
by Wayne Rash Jr. In this look at XMODEM,
All that glitters in Las file transfer protocols are put
Vegas may be just another through their paces.
COMDEX fact.

2 BYTE « MARCH 1989 COVER PHOTOGRAPHY: PAUL AVIS © 1989



IN DEPTH

228 Introduction:

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

FEATURES

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

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

by Mahesh H. Dodani, Charles
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The object-oriented paradigm
shows great promise as the basis
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The Next Step
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Integrated Software for
Schematics & PCB Artwork

Introducing HIWIRE®Plus

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

Creating Schematics

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

Circuit-Board Design

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

Current Versions

HWIRE-Plus ~ V 1.1r6
SMARTWORK V 1.4r5

Circle 270 on Reader Service Card

HIWIRE-Plus Advantages

O One tool for schematics and
printed-circuit artwork

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

O Schematic libraries with TTL,
CMQOS, ECL, ladder, micro-
processor, and discrete
components

O Netlist and bill-of-materials
utilities included

O Circuit boards up to 60x 60
inches and 256 layers

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

[0 PCB library with DIPs, SIPs,
SMDs, PGASs, TOs, and edge
and D connectors

[0 Schematic-to-layout cross-
checking

(1 Design-rule checker
O 800 number for free support

i~ SRR

"HIWIRE","smARTWORK”, “Wintek", and the Wintek logo are
registered trademarks of Winlgk Corporation.

System Requirements

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

0 Microsoft Mouse

(] IBM ProPrinter or Epson
dot-matrix printer, and/or

O Houston Instrument or
Hewlett-Packard pen plotter

Higher Performance
Better Value

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

Wintek Corporation

1801 South Street

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

(8317) 742-8428

FAX: (317) 448-4823

Telex: 70-9079

Europe: RIVA Ltd., England,
Phone: 0420 22666, FAX: 0420 23700

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

ast month, I briefly examined

the current fit between OS/2’s

Presentation Manager and

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

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

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

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

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

® OS/2 will be made faster (‘“although
people are surprised at how quick OS/2
already is,” Ballmer said). It will also be
made smaller. “You can run a functional
0OS/2 with 1.6 megabytes if you forgo the
compatibility box or with about 4 mega-
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OS/3 AND UNIX’S
LAST, BEST HOPE

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

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

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

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

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

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

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

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

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

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

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

Things are about to get very, very
interesting.

—Fred Langa
Editor in Chief
(BIX name “flanga”)
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PC WERLD
“Upgrade product of the year”
...PC World

“Editors’choice”
...PC Magezine [l

=

I

Installed in minutes, the Renegade 386" motherhoard turns any
IBM PC, XT, AT or inexpensive clone into a powerful new computer,
lightning fast with both old software AND new 0S/2 releases.

Is this you?

You would like to have extraordinary computing

speed and power. You want number crunching ability. You

need complex CAD capabilities. Or graphics. Or multi-tasking.
Andyou haven't got it. (And you don’t want to spend a

fortune to replace good equipment with the newest standard.)
Weep no more. You can turn your present system into

the latest, high-performance system that will equal or exceed

the best of the mew computers.

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

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

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

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

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

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

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

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

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

and is designed and manu-
Multitaskwith Lowus123and  lactured inthe US.A.
other applications running side-by- by Hauppauge Computer

side on the Microsoft Windows/ 386~ Works. Hauppauge is a
desktop. major developer of software
support for Microsoft and IBM products, and is producer of
the highly respected Hauppauge 8087 or 80287 highspeed
math coprocessors. Over 50,000 have been sold.

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

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

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

Your “new” computer also will now have 1 Megabyte
of 100ns RAM. This is not a naked board. And it also includes
a32-bithigh-speed RAM expansion slot which you can popu-
late with up to 15 Mbytes of system memory.



UR MOTHER

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

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

The world is not perfect.

" ANDOUR
Otherwise Renegade NO-RISK G“ARANTEE

386™ is perfectly com-
patible with products-

like AutoCAD, Aldus
PageMaker, Microsoft Win-
dows, Ventura Publisher,
the Novell Network and siz-
zlers like Paradox 386. We
haven't yet found a popular

, We understand perfectly that you have noreason
_ to believe anything you read. Including this ad. (We
read t00.)

- Soweinvite you to evaluate the Renegade 386TM
yourself. Call and order one. We'll send it with detail
,\ cleax instructions. Use itin your own system, on yo

- own work, for 30 days Try it for brilliant presentation

Fuster, easier preseniation graphics

with newest software releases. program we can't run - graphics, make massive and instant spreadsheet recal-
with it. culation, run huge memory-hungry CAD programs.
Power hungry? Equip Renegade 386™ with Wring it out—on anything your software is up to.

But don’t stop there. Challenge your best com-
putertechnician. Ora consultant whose opinionyou

; ~ value. Ask them to compare Renegade 386}" dollar:
Add up to 15 Mbytes of system memory with Renegade™ o
expansion modules that plug right into your Renegade 386™ dollar, and feature for’fe withthe best on th

32-bit expansion slot. And run with no loss of speed market'
—something no IBM or Compaq model can match. After 30 days, if it lsn’t for you, for any reaso

even more RAM— without speed loss.

There's alot of confusion in computer claims, but the tvye’ll takieul]tlbackilag;i write youa check immediately . |
fact is that with zero wait state, our 16 MHz is effectively the e yo,ll,'}f kpur(l:l eplglce “
same as those highly touted machines running at 20 MHz eriskisall ours. But we urge you not to wait.
with one wait state. RAM chip prices are going up every day due to world-

wide chip shortages. We can guarantee this current -

i ™ i i - e
So plugin Renegade™ expansion modules in 2-and  priceonlyifyouor der now

4-Megabyte increments and run Windows 386 applications at

the speed God intended.
e T o Call toll-free Ioduy ou huve noilllng
otherboard tor the or Al (..o,
386 MotherBoard for the PC/AT ............. §1795 1o lose but yeslerdnys computer sysie,
386 MotherBoard/20 MHz for PC/AT ........ $2195

5241 RAM Board My sl o 0y $19 1-8 8
16 MHz 80387 math coprocessor ............. $695 - w-426-2l 9
16-bit combination hard disk/floppy disk controller $245 , ;

Prices subject m change.

-

- Redmond, Washington USA (206)885-5700
IBM PC, AT, XT, Personal sttem/?., Microsoft Windows 386, Foxbase 386,
Paradox 386, PageMaker, 1-2-3, Novell Network, Ventura Pubhsher, EGA, Intel,
Hauppauge, Compaq and other brands and products are trademarks or -
registered trademarks of their respective holders. ‘
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If you've ever tried to combine
windows, menus, forms, and text
entry to create an effective user
interface, you know how challenging
it can be.

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

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

Vermont Views offers unbridled, un-
restricted creative license.

The Human Interface Of
Your Dreams

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

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

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

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

Creative License.

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
alwaysin control.

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

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

One For All

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

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

Novice Or Expert

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

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

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

No-Time-Limit Guarantee

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

Try Vermont Views on your hardest
problems.

For aslong as you want. At no risk.

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

To Order Today
Call 1-800-848-1248

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

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

Vermont
Creative

Software
Pinnacle Meadows, Richford, VT 05476

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

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

compiled from Microbytes Daily and BY TEweek reports

TI’s Prototype Transistor Takes a Quantum Leap

L aptop supercomputers
that run off flashlight

batteries may be the stuff of
science fiction, but Texas In-
struments has developed an
experimental transistor that
may very well make such
advanced electronic devices
possible within a decade.

At the company’s Dallas re-
search center, physicists
have built the world’s first
quantum-effect transistor, a
device that operates on a fun-
damentally different prin-
ciple than the transistors that
currently make up our elec-
tronic world. Quantum-effect
devices potentially will fit
100 times as many functions
in the same space as, and
consume far less power than,
today’s ICs.

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

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

And future generations of the
devices will be even

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

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

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

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

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

The speed at which the
current travels between the

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

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

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

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

Don’t Worry About the Bus, Some Say

rom operating systems

to interfaces to file for-
mats, the microcomputer
industry is uniquely confus-
ing. Industry executives say

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

and that’s personal com-

puter bus architectures.
Micro Channel or the

EISA (for extended industry

continued

__ NANOBYTES _

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

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

only get better.”

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

“The only thing I see
in NeXT that’s really
unique is the operating
system. The hardware
features may appear on
other machines before
NeXT is even on the
market,” said Steve Dow

| of Calera Recognition

Systems.

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

continued
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standard architecture) bus?
It’s not so confusing after
all, said industry heavy-

weights at the recent PC Out-

look conference in San
Francisco. Tandy Corp.’s
Johri Roach dismissed all
the “vapor talk” in the
micromedia about the “bus

wars.” “Users don’t need to

worry about the bus, any-

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

Roach suggested that

companies should “do more

strategizing within rather

than in full view of our cus-

tomers.” Microsoft chair-
man Bill Gates agreed that
the bus architecture has no
effect on software compati-

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

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

D espite mostly glowing
predictions of comput-
ing in the next decade, in-

dustry executives at the re-

cent PC Outlook conference

agreed that the lag in soft-
ware development will get

worse. Developers at the con-

ference talked about the

overwhelming complexity of

designing new software ap-

plications for today’s market.

The problem is keeping

up with the competing hard-

ware and operating system

platforms as well as design-
ing for graphical interfaces.

Jerry Kaplan, CEO of Go
Corp. and a former execu-

tive at Lotus, pointed out that

Lotus 1-2-3 version 3 is
actually six different prod-

ucts because of the different
operating systems it will run

under (including DOS,
0S8/2, and Unix). Kaplan

said that small software

companies are faced with tre-

mendous financial risks if

they pick the wrong environ-

ment for their application.
The problem is largely

caused by hardware vendors

“chasing after annual
change” to differentiate
themselves, thus making it

hard for software developers

tokeep up, says Adele
Goldberg of ParcPlace Sys-

tems. Goldberg also blamed
the lack of software tools for

allowing one application to

work on multiple platforms.

Software developers face
a tough challenge. But as
Reese Jones of Farallon
Computing put it, “There
will be no more home-run
products. We can’t do that
anymore.” The trick is to
work on small pieces incre-
mentally. Developers need

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

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

Kodak Packs 4 Million Pixels onto Image Sensor Chip

C apping a five-year de-

velopment effort in elec-

tronic imaging, Eastman
Kodak has announced a 4-
million-pixel image sensor
chip that could have long-
term implications for both
commercial and consumer
applications. Officially

dubbed the KAF-4200 Full-

Frame Imager, the chip is
similar in design to charge-
coupled device (CCD) sen-

sors used in such applications

as TV cameras. But there’s
a very large resolution
difference.

A typical CCD chip in a

consumer-type video camera

has a resolution of 510 by

389 pixels, while the Kodak

chip has a resolution of

2048 by 2048 pixels. This re-

sults in “‘near-photograph-
ic” quality, and it’s all
packed onto a package
that’s just 19 millimeters
square.

But the KAF-4200 isn’t
designed for full-motion
video. Using a pair of20-

MHz output channels, it’s ca-

pable of delivering only 10
frames per second, well

below the 30 frames per
second required for full
motion.

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

continued



10 learn Microsoft
Qui ckBASIC

you

thick.

Youre looking at something you won' see
anywhere else.

Its called QB Advisor. A remarkable new
hypertext electronic manual that can make you
instantly more productive, even if you dont know
the first thing about programming. QB Advisor
actually lets you experiment by cutting and past-
ing useful sample programs right into your pro-
gramming window. Only Microsoft has it. Only
Microsoft could. And it5 just one of the things you'll
leam about new Microsoft® QuickBASIC version 45
for IBM® PCs and compatibles.

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

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

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

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

Best of all, Microsoft Quick
BASIC is packed with enough
power to handle whatever prob-
lems drove you to program-
ming in the first place. Fact is,
it translates your program into executable code at
an incredible 150,000 lines per minute.

Microsoft QuickBASIC version 4.5. If program:-
ming is the only way out, this is the easiest way in.

o

Microscit QuickBASIC

®

Making it all make sense;

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

“Steve is king of ease
of use,” said Adele Gold-
berg of ParcPlace Sys-
tems, adding that the
main feature of the
NextStep operating envi-
ronment is ‘“putting
control on the desktop.”
e Vendors like Aldus,
Ashton-Tate, and Inter-
leaf have been working
with DECwindows for
several months now, say
DEC officials. DECwin-
dows is ‘““quite porta-
ble,” said DECwindows
team leader Scott
McGregor. DECwindows
applications will be
ported to the OS/2 envi-
ronment once his team
knows what users want,
McGregor said.
¢ Prentice-Hall (Engle-
wood Cliffs, NJ) is fin-
ishing up publication of
two 10-volume series of
AT&T documentation
to go with version 3.2 of
Unix System V. One
set covers plain Unix; the
other, Unix for 80386-
based systems.
¢ Computer software
and computer systems
were two of the “worst
performing industry
groups” during 1988,
according to a report re-
leased by Standard &
Poor’s. Collective finan-
cial performance of
software companies fell
13 percent last year (2
percent better than gold
mining), while compa-
nies involved in computer
systems declined by 3.6
percent, S&P analysts
said. On the happy side
of that scale, with gains

continued
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chips, with the price going as
low as $1000 for chips with
defective pixels. A Kodak
spokesperson said the price
for the KAF-4200 is “likely”
to be somewhere in the
$50,000 to $100,000 range.
That will limit its initial ap-
plications primarily to the
military and to sophisti-
cated applications, such as
medical imaging.

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

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

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

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

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

ovell plans to soon of-

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

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

Differe

magine playing a

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

nt Drum Uses

programmer will not have to
be concerned with any of

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

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

Co

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

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

mputer, Radio Waves

available next year.

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

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

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

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

continued



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

what it can do.

All thehorsepower in the world
is useless until you can get at it.

Introducing new Microsoft®
QuickC® version 20. The fastest,
easiest way to master all the power
and glory of C. Frankly nobody but
Microsoft packs this many exclu- o T
sive features into a single package: m—

For starters, theres QC Advisor
—anew hypertext electronic man-
ual that teaches, helps and guides
you oz Screen. It even lets you cut
and paste sample programs, soyou

can learn C the easy way:
By example, New Microsoft QuickC 2.0. Zero to expert inrecord time.
And “C For Yourself,” our detailed book And speaking of development, its in-line

of C fundamentals that'll give you more assembler lets you write assembly code
in-depth programming lessons. Youll find ~ within your C code for more efficient pro-
one in every box. grams. Plus its the only integrated debug-
With Microsoft QuickC, you can ease  ger that lets you simultaneously debug C
into C with Easy Menus to helpyouwrite  and your in-line assembler. Talk about
your first C programs, then advance to Full  convenience. It even supports all memory
Menus to access the full-throttle potential ~ models within the integrated environment.

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

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

andlinking at anincredible 25,000 lines per -

minute—so 1t’ll make short work of any de- M

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

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

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

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

Radio Drum the conductor
program. The drum allows
the performer to modify the
tempo and tone of the lines
of the composition stored in
memory. The scores for any
number of instruments can
be stored, so the Radio
Drum can conduct an entire
orchestra. Tempo is con-
trolled by the frequency with
which you strike the drum.
Eachstrike of the drum rep-
resents a beat in the musical
score. Using the conductor
program, you can add the
beats to the composition as
desired. As you strike the
drum, the beats are then
played sequentially. Each
beat can represent any num-
ber of instruments. The
tone,0r “shape,” of the note
is controlled by moving the
second drumstick in the
horizontal and vertical
dimensions of the drum sur-
face (the horizontal or x-
axis controls bass, and the

vertical axis controls
treble).

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

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

continued

Wherever your business takes you, take along
the WorldPort 2400™* Portable Modem. Leaving
the office doesn’t have to mean leaving behind
the world of high-speed, 2400 bps communica-
tions. Worldwide, in virtually every situation,
including hotel rooms and phone booths, your
ability to communicate clearly and efficiently
remains intact.

Representing the cutting edge of modem tech-
nology, the WorldPort line of portable modems
combine a broad range of features that bring
you the best value in modems today. Features

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

In fact, the WorldPort modems are the ultimate
for both portable and desktop applications. And
the WorldPort 2400 comes with Carbon Copy
PLUS™ communications software, for even
greater value.

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

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

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

TELEX: 6502848020
FAX: (516) 754-3491

WorldPort 2400 is a trademark of Touchbase Systems, Inc. Carbon Copy PLUS is a trademark of Meridian Technology, Inc.

16 BYTE « MARCH 1989

Circle 255 on Reader Service Card




Reach for ultimate portability R
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t last, the Disk Pack gives

you everything you've al-

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

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

. created them. Between

your office and remote

sites. Or home. Or an-
other department. You
canevenmail a Disk

B Pack. It's that
/\\ rugged.

. The Disk Pack frees

you from the constraints
of fixed computers. Your whole
work environment fils in the palm of your hand.

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

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

IBM PC MAC
X | | |
DISK | [ DISK | | DISK | [ DISK | | DISK
PACK || PACK || PACK || PACK || PACK

Gel full data portability and security on
the computer of your choice. Macintosh,
PC-Compatible or PS/2

Blazing speed
Rock-solid reliability
Limitless expansion

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

Circle 162 on Reader Service Card (DEALERS: 163)
For more information call

1-800-322-4744
EDisk pack”

The new standard in data storage technology
’\

11693 San Vlcente B]vd Sulle 370
Los Angeles, CA 90049
Disk Pack is a trademark of IEF

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

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

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

And thanks to
the Disk Pack’s o ;
. h The Disk Pack is ideal for
umque arcnl- data securily. Lock it away
tecture, you Il ana forget about accidental or
use it equally intentional data loss.
well on any Mac, Apple, PC-compati-

ble or PS/2 computer. It’s that advanced.
Outside the USA, contact IEF, Tel: (33) 1 45 57 14 14
217 Quai 'de Stalingrad 92134 Issy, France

YES! Jwant to know more about Mega Drive Systems' new data

storage technology. Please rusb me more information aboutthe

Disk Pack and your free booklet *'20 Valuable Facts About
Hard Disk Care and Maintenance’ today.
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Company
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I “m(\‘ﬂ“"m City State Zip

Mega Drive Systems, Inc.
11693 San Vicente Blvd, Suite 370
Los Angcles, CA 90049 (213) 556-1663
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of Half Moon Bay, CA, as Mathews hopes to de- signals to the Conductor Pro-

Score). Mathews has also velop a commercial version gram for use in composi-
jockey, a shock -jock by written an improvisation of the Radio Drum that will tion. It would also allow the
‘the name of Perry program for the Radio produce MIDI interface sig- drum to be used with any
Stone, was on vacation. Drum; it allows you to play nals directly, eliminating brand of computer.
According to KSJO sta- music interactively, without the need for the data acquisi- For further information,
tion manager David Bar- first entering a musical tion board. The MIDI contact Max Mathews at the
onfeld, the phone re- score. One drumstick con- model would allow the user Center for Computer Re-
sponse to Woz was trols the sequence up and to play the Radio Drum di- search in Music and Acous-
“really excellent.” down the musical scale; the rectly connected to a synthe- tics, Stanford University,
® A kind and gentle other controls the interval. sizer or to send the MIDI Stanford, CA 94305.

correction: Interstate
Electronics (Anaheim, S — :
CA) wrote, most politely, N ! . . '

and without even a hint Analysts, Developments Offer Bright Chips Forecast

of the “nyah-nyah” tone

we hear so often when emory chips will re- The rosiest projection for the emergence of such high-
we goof up, to tell us of main a dynamic mar- the chip industry was deliv- tech consumer products as
an error in our Septem- ket, spurred by innovative ered by Dan Klesken of digital VCRs and high-defi-
ber 1988 Microbyte on its designs, greater densities, Montgomery Securities (San  nition TV. By 1995, Kles-
chip set and 80- and growing demand, a Francisco): He predicted ken said, 25 percent of
MFLOPS boards (page group of industry watchers that total DRAM shipments DRAMs will be used for
12). We stated that the we heard recently agreed. would surge from 52.7 tera- consumer products, 65 per-
Analog Devices 32-bit At a panel convened in New bytes in 1988 to 480 terabytes  cent for microcomputers
digital signal processors York by Hitachi America, in 1992, an increase of over and peripherals, and only 10
being used by Interstate analysts predicted that the nine times, fueled by grow- percent for minicomputers
are limited to fixed- current shortage in DRAM ing demand for personal and mainframes.

continued chips will be over by the computers, laser printers, Klesken, however, cau-

middle of this year. and fax machines and by continued

Quick & Intelligent programmmg . - channels/card.
_ algorithms. - i i@~ * 1-8cards per compute
| * Supports megabit eproms. o - e BIOS Enhancement Software }
o Programs largest variety of chips i in- included. : -
cludung Prom replacements, Eproms : = o Eliminates host proc

. EEP: roms and MPU’s. . N overhead.

e Optional RS42210 4000 ft.
. Interrupt drlven BIOS Enhan
« Emulates 2716- 27010 eproms
- #256Kt0 1024K me available.
. Battery backed Uf
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The easy way to move files between the 514" world of PCs, and the
312" world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family.

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

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

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

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

A best seller, with over
50,000 installed. Attach it to your PS/2,

and you can read and write files from
PCs. Critics and users alike have raved

Trademarks: Sysgen, Bridge-File, Omni-Bridge—Sysgen Inc.; PS/2—Intemnational Business Machines Co poration.
Registered Trademark: IBM—International Business Machines Corporation.

Circle 241 on Reader Service Card

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

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

And here’s the ideal controller: ..
The Omni-Bridge
Controller.

Controls up to four
drives, so you can mix
and match 5", 3%", and
floppy tape drives as you need. This
hot card gives you big storage, plus
twice the floppy disk and floppy tape
transfer performance rates! At only
$95, this is a winner.

Solution 2: Our Bridge-File 3.5
floppy disk drive.

You get 720Kb N 4
and 1.44Mb capacities.
Connect it to any
PC, and you can read
and write files from
PS/2s, 386s, laptops, and other
3% machines.

Now all your PCs can share files
with your newer systems.

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

SYSGEN

I NCOR PORATED

556 Gibraltar Drive, Milpitas, CA 95035
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point arithmetic. ““Not
true,” says Interstate.
“The Analog Devices
chip sets being used in
our QUEN family proces-
sors perform both

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

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

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

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

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

last October, the $16,000
Personal Iris represents

a substantial drop in cost
for a three-dimensional
graphics workstation.
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tioned that chip makers may
not be able to meet new de-
mand unless they raise levels
of capital investment. Be-
tween now and 1990 alone,
he said, the equivalent of 11
major fabrication plants run-
ning round the clock must
be brought on line, at an in-
vestment of over $5 billion,
and chip yields must more
than double. But he doubted
that U.S. chip makers will
gain in the market, predict-
ing instead they will retain
their current share of 15
percent to 20 percent, or at
best 25 percent.

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

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

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

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

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

Mainstream Will Look More Three-Dimensional

hree-dimensional im-

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

You’ve probably seen

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

using Wavefront’s three-
dimensional animation
software.

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

People in the technical
market aren’t interested in
theatrical animation.
They’re interested in “de-
scribing their problem,”
says Kovacs. They can get
part of the way with CAD
and finite-element analysis.
But to achieve true, realis-
tic modeling of a physical de-
sign, either you construct a

TECHNOLOGY NEWS WANTED. T he news staffat BYTE is
interested in hearing about new technological and scientific de-
velopments that might have an impact on microcomputers and
the people who use them. If you know of advances or projects
relevant to microcomputing, please contact the Microbytes staf f
at (603) 924-9281, send mail on BIX to Microbytes, or write to
us at One Phoenix Mill Lane, Peterborough, NH 03458. An
electronic version of Microbytes, which of fers a wider variety of
computer-related news on a daily basis, is available on BIX.

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

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

The next step is to offer
products at a much lower cost
with easier user interfaces.
Wecan expect these kinds of
products to emerge some
time this year. Barels expects
IBM to of fer three-dimen-
sional capabilities on its RT
PC, using a Silicon Graph-
ics add-in board and Graph-
ics Library.
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AST makes the fastest and highest-quality desktop ' need to manage your small business or home office,
computers in the business world. One of them is or use it as a node in a local area network.

right for you. Whether you need a personal com- Our Most Powerful Wonders. For high-speed
puter for general office work, engineering, desktop CAD/CAM/CAE, multltasklng, multiuser environ-

publishing, financial analysis ments and LAN file service, choose AST'’s top per-

or running your business at forming systems. The 25 MHz AST Premium 386/25
home, you can count on AST and 20 MHz AST Premium/386C bring the highest
to fit your desktop size, your - performance to your sophisticated 386-CPU based
budget and your need for applications.

ultimate speed. : Our Most Versatile Wonder. If you have to

: Our Newest Wonders. If choose one computer that satisties
you want extra performance and high'quality the broadest range of needs, let it~ |RERGERE—-_.
without spending a lot of money, try our newest be the AST Premium/286. Perfect- Top Rated
computers — the AST.Premium® 386/16 and the for flying through word processing, 986 PC
AST Bravo/286. Our cache-based AST Premium large spreadsheets and even techni- —PC Digest™
386/16 makes;386™-CPU computing available to cal applications, it's the industry’s —
even the most cost-conscious budget. And the AST award-winner for 286 performance and value.
Bravo/286 is all the AT®-compatible power you Our Smallest Wonders. When your desktop space

PR PST
Premlumass 3867 200 Model BO-111
80 75 65

Final Scores » 20 MMz 385 Based Computers
My 2, 1968

*Spurce: PC Week, Nov. 14, 1988 AST, AST logo and AST Premium registered trademarks AST Research,Inc. 80386 and 803865X trademarks Intel Cor
AST markets products worldwide — in Europe and the Middle East call 44 1 568 4350; in Japan ca

AST Bravo/286 ! “Workstation/286 ] ol 86 . AST Premium 386/2'

Extra value, quality " ‘Executive styling 2 State-of the-art: -

" and AT-compatibility ~and test-proven AT "~ solution’ forult ale
for business or compatibilityina® %
home office use. powerful 286 computer.
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is limited, but your appetite for speed and power

isn't, the AST Premium Workstation/386SX and the

AST Premium Workstation/286

offer test-proven compatibility

you can rely on. These sleek,

small-sized wonders are the qual-

ity answer to cost-effective, high- *| . Meerzme -

performance desktop computing. PC AWARDS .
AST Service, Support And Reliability — The

Eighth Wonder. The AST logo means quality prod- |

ucts and service. In fact, PC Week recently named
AST first in technical support over Compaq®
and IBM®*

For the products and service that w111 make you the

next wonder of the world, ask for AST Computers:
~ For more information, call (714) 863-0181 and ask

for operator BB6 , use our Bulletin Board Service:

number (714) 852—1872 or fill out the coupon.

Il'other product and brahd names are trademarks and reglstued trademarks of theu re:

13 818 0710; in the Far East call our Hong ‘Kong. ofﬁce 852 5 806 4333; in Canada ca]l 416 826 7514,

t)

AST Premium/386C
Multiuser, multitasking
386-CPU powerhouse
with integrated cache -
architecture.

O Please send me information on AST computers.
O Please have an AST representative call me.
Iam O anenduser 0O areseller.
Name
- Title
Company
Address

City/Staie/Zip

Phone e UGS L Ut SO T L e s
AST Research, Inc. 2121 Alton Irvine, CA 92714-4992. Attn: M.C.

RESEARCH INC.

Times Have Changed

tive compames Copyright © 1989 AST Research All'rights reserved.
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ST Premium
Workstation/386SX
Executive styling
in a cost-effective,
entry-level 386-
CPU system.
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Inmac catalog s the
computer accessory

you decide when you're satisfied with a

Why the FREE

you’ll value most.

You get “a store

in adrawer.”

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

Plain talk makes
it all easy.

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

The final decision

is yours.
Unlike some catalog firms, Inmac lets

product. A promise we back up with
ironclad guarantees.

Call now toll free:

1-800-722-4770

Ext. 2467

Usetheresource
that gives the
world’s sharpest
business compu-
terusersan
extraedge.

Call or send coupon to

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

Send my first Inmac catalog today!

Name

Title

Company

StreetAddress/ .0. Box

City
( )

State Zip

Area Code Phone No.

Code 5550
Lln Canada, Call Toll Free 1-800-387-2173 J
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0S/2 Common Sense

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

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

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

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

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

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

mode on an 80286 is expensive, tut this
is hardly the fault of OS/2. (Switching
between protected processes or threads is
quite fast.)

OS/2 may have its warts, and if Minasi
is suggesting that the scheduling param-
eters (e.g., the way priority is calculated)
should be tweaked, he may be right. But
on other than toy problems, I think most
designers are finding that OS/2’s supe-
rior kernel services (especially multi-
threading) make significant perfor-
mance gains easy to achieve.

Douglas A. Hamilton
Wayland, MA

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

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

“Nonsensical” is a term that’s mean-
ing ful only when there is common sense
of some kind. No one yet has common
sense about 0S/2, because it’s so new.
It’s the common sense that I'm trying to
help establish.

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

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

continued



dBASE Users— Attack
the Mac with FoxBASE+/Mac

New Frontiers, No Fears.

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

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

Speed and Power.

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

View Window.

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

BROWSE.

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

Integrated Graphics.

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

FoxBASE and FoxBASE+ are trademarks of Fox Software.
dBASE and dBASE III PLUS are trademarks of Ashton-Tate.
Macintosh is a trademark of Mclntosh Laboratory, Inc.,
licensed to Apple Computer, Inc.
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Price  $3724.500
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Command

DO LISTING
SETYIEW TO REAL E5T

SET VL

SCLECT PROPERTY

BROWS

SELECT AGENTS
50

SET DEBUG ON

51T LCHO ON
SETRELATION 10 HECNO{) INTO WEETINGS
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Ry ial Mr. Corr
Residential

Ms. Tojlor

Mr. Dougins

You can create stunning screens like this with FoxBASE +/Mac—immediately!
This actual FoxBASE + /Mac screen photo illustrates the View Window,
Command Window, Integrated Graphics, Memo field editing,

Trace and Debugging Facilities, and the BROWSE feature.

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

Get The FoxBASE+/Mac
Facts Now!

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

Circle 106 on Reader Service Card

FOXBASE +/Mac

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

FOoX Software=—
Nothing Runs Like a Fox.

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

MARCH1989 « BYTE 25




Whenyou create PC database
applications without Clipper;
you place unnecessary
restrictions on yourself.

Sometimes we get so accustomed to being confined we forget there are better alternatives.

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

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

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

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

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

Clipper.

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

Fora free demo diskette and booklet, Developing

and Compiling with Clipper, ° ®
call (213) 390-7923. 1 44
Nantucket Carpm’a(iﬂn. 12555 West Jefferson Boulevard. Los r\ngclcs. CA 90066. fax: {213) 397-5469. telex: 650-2574125

Copyright © 1989 Nantucket Corp. Al rights reserved.
Clipper, Nantucket and the Nantucket logo are registered trademarks of Nantucket Corp. Other brand and product names

areused for identification purposes only and may be trademarks or registered trademarks of their respective holders.

26 BYTE - MARCH 1989

Circle 185 on Reader Service Card

LETTERS

Thanks for reading the column. The
feedback is always helpful and interest-
ing.—Mark Minasi

Moreon OS/2

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

The program was similar to this:

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

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

Didhetry a(j,1i) insteadof a(i,j)?
Execution must be some 500 times
faster, almost as fast as in RAM.

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

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

a(1, 500) ':‘5*24501
a(500, 1) : 2¥499 ; a(500, 2) : 2¥999 ;
. ; a(500, 500) : 2¥24999

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

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

And for the sake of correctness, the
“time toprocesseach byte” of datain the
article must be in milliseconds, not in
seconds.

G. Mark
Budapest, Hungary

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

continued



Proteus’ offers the fastest for the ¥

PC EXPERTS AGREE:

least, and supports them the most.

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

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

class with the big boys.”

Personal Computing Magazine

IZMHz, ZERO WAIT STATE

¢ Intel 80286-12 CPU

¢ 640K RAM expandable to 16MB

¢ 32K B cache memory

® 8 expansion slots

¢ 2 serial & 1 parallel port

¢ 1.2MB floppy drive or 3.5"
microfloppy

¢ Dual HD & floppy controller

® 200W power supply, 110/220V

¢ 101 key tactile keyboard

® 15-month free on-site service

¢ Made in U.S.A.

Complete Systems

with Hard Disk and Monitor:

® 20MB mono $1,905

¢ 20MB EGA plus color $2,350

* 20MB 16-bit VGA $2,780
for 40MB add
$142
for 80MB add
$445

. $2,675
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“Proteus is
markedly faster
than any other
personal
computer we’ve
worked with,
including
Deskpro

386/20.”

Personal Computing Magazine

| PROTEUS 386/16
| 16 MHz opt. 20MHz

ZERO WAIT STATE

¢ Intel 80386 CPU at 16 MHz

¢ Optional 80386—-20MHz

¢ 1IMB RAM- Expandable to 16MB
¢ Intel 82385 EE cache ctlr

e 32K fast cache

e 2 serial & 1 parallel port

¢ 1.2MB floppy drive

¢ Dual HD & floppy controller

e 200W power supply, 110/220V

® 101 key tactile keyboard

® 15-month free on-site service
eMadeinUS.A. $2,195
Complete Systems with Hard
Disk and Monitor:

¢ 40MB 28ms mono $2,899

¢ 40MB 28ms EGA plus color $3,299
¢ 40MB 28ms VGA plus $3,699

for 80MB add
$185

for 100MB add
$614

for 150MB add
$1,420

for 340MB add

To order, call us direct. 1—800-782-8387

For 24 hr catalog, call 1-800-548-5036 using your modem set at 1200B or 2400B/N/8/1.

“You get...

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-

tional capabilities.”

BYTE Magazine

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

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

opera.th systems
e

powerful

i HH\
1ol 8 IH\\

In N.J. call
201-614-7000

Technical Support Hotline: 1-800-541-8933 Reseller/VAR programs available.

Custom configurations available.
All trademarks recognized. © Proteus is a registered trademark of Proteus Technology Corp. All prices, terms, specs subject to change.
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...a complete
multi-user
solution that
arrives with all
peripherals and

installed and
tested...a very
machine
that does what
it claims.”’

Computer Shopper Magazine

PROTEUS SYSTEM 3400M

MULTIUSER SYSTEM

® 80386-20 opt. 25MHz

¢ 2MB/4MB 32-bit RAM Exp. 16MB

¢ 80MB Hard disk; opt. 1/2ms access

¢ Tape Backup Streamer

* 1.2MB, 5-%4" or 1.44 MB 35" fd

¢ 8 Terminal Support up to 64 users

® SCO XENIX OS loaded

¢ High Resolution 14" Monitor

¢ Graphics Controller

¢ Parallel and Serial ports

® 6 or8 % ht.drive bays

¢ 101 Key Enhanced Keyboard

¢ Choice of optional name brand
terminals and Proteus LightWave
graphics terminals

® 15-Month Free Onsite Service

¢ Complete System price $6980
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THE INTELLIGENT CONCLUSION

75 Kingsland Ave.,
Clifton, N.J. 07014
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AST Premium 386/20 . 304 MIPS
IBM PS/2 Model 80 (20 MHz) L 3.52 MIPS
Compag DeskPro 386/20 o 459 MIPS
Everex Step 386/20 o 491 MIPS

Power Meter MIPS Version 1.2. The Database Group.

“We're coming to get you.”

Raymond Li, Kam Chow,
Anne Russell, Wesley Wong
Everex Project Engineers

“Ifyou'reafraid
of monsters, please
turnthe page.”

What makes our
new computer
unnervingly fast
can be explained in
three words: write
back cache.

Simply put, it
means less work:
youdon't write to
the main memory
every timeyou
write to the cache.

It'sanapproach

to memory
management found
onlyonmainframes
and on Everex
Stepcomputers.

Andinaworld
wherea 32k cacheis
thenorm, ours
expands to 256k.

The Step 386.
It's amonster of
amachine.

Find out more
about Step 386 and
Step286computers.
Call 1-800-356-4283.
Everex

Computer Systems
Division,

48431 Milmont
Drive, Fremont,
CA 94538.
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Microsoft OS/2 1.1. (These tests were
conducted in July 1988, before the gen-
eral release of 1.1.) In fact, 1did try the
virtual memory test on 1.1, but the early
release crashed when OS/2 started swap-
ping. This has since been fixed.

—Mark Minasi

Excel Above

The matrix-handling capability of Excel
is indeed a cut above statistical process-
ing features in other spreadsheets, as

“Multiple Regression with Excel” by
Charles W. Kyd (November 1988) points
out. In fact, using Excel and a little dili-

gent effort, a user can replicate the func- -

tions of many statistical packages and
provide individual tailoring of formats
and reports. I have been using Excel in
that manner in quality assurance and
testing applications.

Statistically significant outcomes,
however, are judged according to what
you might expect to see when only

USA: miro, 27758 Santa Margarita Pkwy. , Suite 285, Mission Vie jo, Ca 92691, Phone 1-714-380-1120, Fax 1-714-5822873
Germany: miro, Gifhomer Str. 28, 3300 Braunschweig, Phone: 49-531-30091-0, Fax 49-531-30091-99, Apple Link GER.XSE0012
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chance is at work. The tables in the back
of statistics books assume that you are
testing the relationship between only two
of many possibly related collections of
measurements. Kyd suggests that you
should test all possible relationships,
looking for the red herring that is now
much more likely to appear by chance
alone. That’s like looking for a coin to
come up heads once in 10 tosses and con-
tinuing to toss the coin in sets of 10 until
it happens.

A safer and more statistically defen-
sible method would be to plan which
comparisons you will make before col-
lecting the measurements and look only
for the significance of those in the back
of a statistics book. There is ample op-
portunity here to fudge and announce
that you were looking for the relationship
that turned out to be the strongest when
you weren’t. Oh, well...some people
cheat at solitaire, too.

CharlesE. Cliett
Duluth, GA

The Latest Road to True Salvation
Walter J. Rottenkolber, complaining of
being deluged by a flood of YAPL (yet
another programming language), writes,
“In the 30 years after the Mark I com-
puter switched on in 1945, I estimate that
some three dozen programming lan-
guages kept computers humming” (Let-
ters, November 1988). Three dozen?
Nonsense! You don’t count program-
ming languages by the dozen, you count
them by the gross.

The heyday of YAPL was the 1960s.
The programming language was the phi-
losopher’s stone of computing. The typi-
cal nerd fantasy was “to design my own
computer language.”

Was the best version of ALGOL BAL-
GOL, MAD, or JOVIAL (Jules’s own
version of IAL)? Should you do your text
processing in COMIT? TRAC? TECO?
SNOBOL? For list processing: Lisp?
SLIP? or IPL-V? Should users of DEC
equipment choose DECAL, DIBOL,
FOCAL, or MUMPS?

Champions of problem-oriented lan-
guages hotly defended their superiority
over general-purpose languages. Should
a civil engineer learn FORTRAN when
COGO was available? Weren’t problems
of soil mechanics best dealt with in
SEPOL?

Naturally, programmers soon per-
ceived that the real barrier to progress
was the difficulty of writing new lan-
guage compilers. So they addressed this
problem (naturally) by devising new
languages for the purpose. The Brooker-

continued



Of the more than
250 hardware products reviewed
by InfoWorld in 1988,
- our CompuStar. received
the highest total score awarded.
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imply st it’ b *
Simply stated, it's number one.
CompuStar. is the world's first and only multi-processor, convertible bus™ microcomputer. It can be

configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible), your choice of
interchangeable 8086, 80286, or 80386 microprocessors and up to seven disk/tape devices.

To receive a reprint of the InfoWorld review, as well as a complete
CompuStar product information kit, call 803/796-7800.

Wells American.

Corporate Headquarters: 3243 Sunset Boulevard ¢ West Columbia, South Carolina USA 29169 ¢ 803/796-7800 ¢ FAX 803/796-7832

PSr2, Personal Computer AT and AT are trademarks of International Business Machines. Circle 269 on Reader Service Card




LETTERS

Morris Compiler Building System was
spoken of with awe. PSYCO (Princeton
syntax-directed compiler) was well
known. Andthere must have been quite a
few more, because in 1972 Steve Johnson
named his contribution to the genre
YACC (yet another compiler-compiler).
A book by Jean Sammet appeared
whose cover depicted a picture of the
Tower of Babel, completely covered in
tiny lettering with the names of computer
languages. Three dozen? No, no, no,

Walter! By her count, at that time, there
were approximately 600 of them.

In the 1970s, the tide shifted as peo-
ple began to think that the real answers
lay in YAOS (yet another operating sys-
tem). Today, of course, the flood is
down to a mere trickle, because we now
understand that true salvation is to be
found only in YAUI (yet another user in-
terface).

Daniel P. B. Smith
Norwood, MA

Now get a combined PC-based voice mail,
datamodem, and telephone answering
system—from only $199. With Watson,
you'll profitably improve your business
communications with clients, colleagues,
salesand service reps, field staff, vendors.

Benefits Of A $20,000 +
Voice Messaging System
Or ““Personal Receptionist”
For AsLow As $199

Lookatall of these advanced features:
Voice Mail—Watson's automatic telephone
answering letscallersleave and receive
messages of any length 24 hours a day,

7 days a week. Ends “telephone tag”

with clients and colleagues. Forwards
messages automatically to mobile phones
and pagers. Retrieve messages from any
touchtone phone—even a car phone.
Never miss an important calll And Watson
provides “big system™ professional sound
quality!

UpTo 750 Private “Mailboxes” —Give up
to 750 of your colleagues or clients an
individual, confidential “voice mailbox."
Use them toreceive private messages
orrecord special messages for individual
callers.

Electronic Telephone Book—In one key-
stroke, access any of up to 750 telephone
numbers, then use automatic dialing and

re- dlahng if busy. Store key information on
contacts and get itimmediately when you
needit.

Hayes-Compatible Data Modem—Comes
complete with 1200 BPS Hayes-compati-
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PC Voice Mail,
now only $199

For an ear-opening telephone demo call:
1-800-6-WATSON

Natural MicroSystems Corporation, 8 Erie Drive, Natick, MA 017601313

OVER 30,000 SOLD

ble modem (or optional 2400 BPS modem).
Transfer your data files and access Telex,
E-Mail, Dow Jones, or other public
databases.

Simultaneously Run Popular Business
Programs—Run programs such as Lotus
1-2-3 while Watson records or delivers
messages.

Plus—Watson efficiently guides callers
through the options they have in leaving
messages . .. Delivers special pre-recorded
messages to individuals at pre-determined
times... Automatically forwards messages
to other telephone lines or numbers....
Provides an electronic.calendar with auto-
matic alarms and telephone notification.

30-Day Risk-Free
Trial Installation

Try Watson for 30 days. If youaren't100%
satisfied, send it back for a prompt and full
refund. No questions asked.

Demo Hotline

For atelephone demo call 1-800-6-WATSON
EXT. 121 (in MA 1-508-651-2186 EXT. 121).
Touchtone EXT. 121 and receive a free five
pack of diskettes if you purchase.

Order Hotline

To order Watson call 1-800-533-6120

EXT. 121 (In MA 1-508-655-6066 EXT. 121).
Touchtone EXT. 121 and receive a free five
pack of diskettes with purchase. Price:
$199. For optional 2400 BPS modem add
$100. MasterCard, VISA, and American
Expressaccepted. Creditcard or check
must accompany order.
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Staying Alive

The reports of our death are greatly exag-
gerated. In Chaos Manor Mail (Novem-
ber 1988), Jerry Pournelle mourned the
passing of our company, Minnow Bear
Computers. Considering that we are
doing just fine, this came as quite a sur-
prise to us.

We’d appreciate your printing this let-
ter, as many BYTE readers may mistak-
enly believe we are no longer in business.

Michael E. Nunamaker, President
Minnow Bear Computers
Champaign, IL

FIXES

¢ The text box entitled “Digitizers with a
Twist” in our January Product Focus on
digitizing tablets (‘“Graphic Details™)
gave incorrect and incomplete informa-
tion. The sonic digitizer mentioned there
is made by Science Accessories Corp.
(SAC), not Scientific Accessories, as we
stated. The product’s correct model
name is the GP-7 Grafbar Mark II. It
provides an active area 0of 20 by 26 inches
and sells for $1315.

SAC also sells a three-dimensional
digitizer called the GP-8-3D, as well as
nine different sizes of its two-dimension-
al GP-8 line. SAC can be contacted at
970 Kings Highway W, P.O. Box 550,
Southport, CT 06490, (203) 255-1526.

We also omitted the address and phone
number for Polhemus Navigation Sci-
ences: P.O. Box 560, Colchester, VT
05446, (802) 655-3159.
® Our December 1988 Review Update,
“Benchmarks at a Glance,” gave an in-
correct FPU index rating for the Everex
Step 386/20. The correct rating is 8.14.
e Table 2 in “Multiple Regression with
Excel” (November 1988, page 372) con-
tained an error for cell B41. The expres-
sion DataAvg should have been Data-
Avg, as shown below:

B41=(MMULT(TRANSPOSE
(Data—-Avg) ,Data-Avg)/
(TRANSPOSE(Std)*Std) )/ (n-1)

® Our January What’s New item on
Pocket Soft’s .RTLink program (page
84) should have noted that it does not
work with Turbo Pascal, rather than
Turbo C, according to Borland Inter-
national.

® Thebook review of Using QuickBASIC
4 (December 1988) listed the location of
the publisher, Que Corp., as Carmel,
California. Que Corp. is in Carmel,
Indiana. m



Train for a
Career as a

Service

Only NRI teaches
you to service all
computers as you
build your own fully
XT-compatible
micro—now

with 512K RAM
and 20 meg hard drive!

Jobs for computer service technicians will almost double

in the next 10 years according to Department of Labor
projections, making computer service one of the top 10

growth fields in the nation.

Now you can cash in on this opportunity—either as
afull-time industry technician or in a computer service
business of your own—once you’ve mastered electronics

and computers the NRI way.

Get inside t he powerful, fully XT-compatible

Packard Bell computer system

To give you hands-on training with the absolute in state-of-
the-art computer technology, NRI includes the powerful new
Packard Bell VX88 computer as the centerpiece of your
training. You build this 512K, fully IBM PC/XT-compatible
computer from the keyboard up, plus you now go on toin-
stall a 20 megabyte hard disk drive to complete your total
computer system.

:‘Understanding you get only through experience
Youneed no previous background in electronics to succeed
with NRI You start with the basics, rapidly building on the

fundamentals of electronics with
bite-size lessons. You perform
hands-on experim nts with your
NRI Discovery Lab® and then move
on to master such advanced con-
cepts as digital logic, microproc-
essors, and computer memories.

Learn at home in your
spare time
With NRI, you learn at your own
convenience in your own home.
No classroom pressures, no night
school, no need to quit your present
job until you're ready to make your
move. And all throughout your
training you've got the full support
of yourpersonal NRI instructor
and theentire NRI technical and
support staff. They’re always
ready to answer your questions
and help you whenever you need it.
Get all the facts from NRI's
free 100-page catalog. Send today!

MICROPROCESSORS

This training prepares you to service all
computers as you build your own fully
IBM PC/XT-compatible computer.
Total systems training includes 5'4"
floppy disk drive, 20 meg hard disk
drive, monitor, test equipment, soft-
ware, and the NRI Discovery Lab®.

|
|
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E COMPUTERS
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Iggb -Paying
omputer
Technicifm

Your incomparable hands-on training includes

all this:

NRI’s unique Discovery Lab®lets you design and modify
circuits, diagnose and repair faults ¢ Hand-held digital
multimeter, complete with “talk-you-through” instruc-
tions on audio cassette ® Digital logic probe lets you
visually examine computer circuits ® The latest Packard
Bell VX88 computer with “intelligent” keyboard and
5%" floppy disk drive ® 20 megabyte hard disk drive you
install internally ¢ 16K ROM, 512K RAM ¢ MS-DOS,
GW-BASIC, and exclusive word processing, database,
and spreadsheet software ® Reference manuals,
programming guidelines, and schematics.

See ot her side for highlights of NRI “hands-on”
computer training ———————p

[j Check one FREE catalog only.

[J Computers and Microprocessors
[ Tv/Video/Audio Servicing

O Security Electronics
[J Electronic Music Technology

[ Robotics [J Basic Electronics
Name (Please print) Age

( )
Address Telephone
City State Zip
For career courses approved under
Gl Bill [J check for details.

169-039

Accredited by the Accrediting Commission of the National Home Study Council



Get In-Demand Computer Servicing
Skills With NRI “Hands-On” Training

Using NRI's unique Actlon Audlo
Cassette, you're talked through the
operatlon and practical applications of
our hand-held digital multimeter—the
asic, indispensable tool for the
computer speciallst.

You set up'and perform electronics
experiments and demonstratlons using
your NRI Discovery Lab®. Youeven
Interface the lab with your computer to
“gee" keyboard-generated data.

After you bulld this digital loglc probe,
you explore the operatlon of the Packard
Bell detached “Intelligent” keyboard and
Its dedlcated microprocessor.

Next, you Install the 5" floppy disk
drive, learning disk drlve operation and
adjustment. You later Improve your data
storage capaclty dramallcall‘
Installing a powerful 20 meg hard drlive.

Tolal Computer Systems Training, Only From NRI
.it's part of a total
system. Soif you want to leam to service and

repair computers, you have to understand
today’s computer systems. And only NRI
builds meaningful training around just

No computer stands alone. .

Mastery Is ““Built-In*
You assemble the Packard Bell
“intelligent’’ keyboard, install the

power supply and 5%4"
floppy disk drive, and
attach the high-resolution

such a powerful computer system— monitor. You then go on to

the new Packard Bell VX88 com- install a powerful 20 meg
puter, complete with monitor, floppy hard drive—today’s most-
disk drive, hard disk drive, and wanted computer periph-

eral—now included as part of your NRI
hands-on training.
The many demonstrations and ex-
periments you perform as you build your
Packard Bell computer system give you a
total mastery of computer operation,
based on a thorough knowledge of
the intricacies of computer theory.

valuable software—all yours to train
with and keep.

The VX88 features full IBM
PC/XT compatibility, the breakneck
speed of an advanced CMOS V40
CPU, and big-system raw power:
512K RAM and full expandability
for future system growth.

SEND CARD TODAY FOR FREE NRI CATALOG e

Send the postage-paid card
today for NRI's free 100-page
catalog that gives all the facts
about NRI computer training,
plus career training in robotics,
TV /video/audio servicing,
electronic music technology, and
many other fields. If the card is
missing, write to NRI at the
address below.

NO POSTAGE
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UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASSMAIL  PERMIT NO. 10008  WASHINGTON, D.C.

IBM is a registered trademark of International
Business Machines Corp.
School of

”ﬁ Electronics

McGraw-Hill Continuing
Education Center

4401 Connecticut Avenue, NW

Washington, DC 20008
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CHAOS MANOR
MAIL

Jerry Pournelle answers questions about his column
and related computer topics

DESQview Debate
Dear Jerry,

As a man who respects your opinions a
great deal, I was appalled to read that you
highly recommend DESQview.

It seems to me that when I purchased
DESQview, I wasted my money. I
haven’t been able to get this turkey to do
anything that 1 need it to do.

Some of the applications that I use reg-
ularly are Windows-specific (e.g., Page-
Maker and In a Vision). So when I read
of Quarterdeck’s advertising to the ef-
fect that DESQview could run this type
of application, I was quite excited;
DESQview appeared to be able to blend
into the DOS environment a little better
than Windows, and I liked the idea of

" multitasking, which Windows does only
with its print spooler.

So far, the only way I’ve been able to
get a Windows application to run under
DESQview is to set up the command
WIN PM, for example, which runs Page-
Maker under Windows, which in turn
runs under DESQview. Is that what they
call running a Windows-specific appli-
cation? If so, I'm underwhelmed by this
achievement. Windows is still doing all
the work.

I'm sure it’s different for you. When
Pournelle asks, I would think that an
answer is generally forthcoming. But for
those of us among what Quarterdeck ob-
viously views as the great unwashed, I
must seriously question the usefulness of
a completely unsupported product such
asthis.

Chris Doole
Winnipeg, Manitoba, Canada

Maybe your problem has been com-
pounded by the Canadian mail. Quarter-
deck is not a very large company, but the
people there have been quite responsive
to requests, and not just from me. Mean-
while, I'm using DESQview to write this.

I don’t particularly recommend it for
80286 users (although it’s probably bet-
ter than nothing); with an 80386, you do
need QEMM, Quarterdeck’s 80386
memory manager.

I've used a lot of programs that attempt

to let me do task switching, and I keep
coming back to DESQview.—Jerry

Easy Draws It
Dear Jerry,

In Computing at Chaos Manor (Sep-
tember 1988), you talked about your
aborted project of drawing maps on the
Atari ST using the Atari laser printer. I
own an Atari 1040 ST, and I considered
upgrading to a 2-megabyte Mega ST and
Atari laser printer. However, I made the
following observations:

e Atari supplies only a very bad Dia-
blo emulator driver with the printer.

® Most of the ST applications now sup-
port the Hewlett-Packard printers as
well as the Atari laser printer.

¢ The Hewlett-Packard DeskJet is an
excellent ink-jet printer, capable of
240 characters per second (cps) in test
mode and 300 dots per inch (dpi) in
graphics mode, and it is supported by
all the applications supporting the
HP LaserJet (because both printers
use the same command codes).

For those reasons, I bought my Desk-
Jet. A wealthier person would have
bought the HP LaserJet II. However, I
like to see what a printer is doing. The
laser printers buzz and whir for some-
times minutes (especially when you print
graphics) before regurgitating a sheet
thatdoes not always satisfy you. Withthe
slow but open-air DeskJet, I can actually
see my workbeing printed, and I can stop
the device if something goes wrong.

For drawing your fantasy maps, I rec-
ommend Easy-Draw 2 for the Atari ST,
along with the SuperCharger utility and
the Easy-Tools desk accessory. As a
freelance fantasy role-playing game-

continued

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

Dpowerful programs
with Turbo Pascal

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 integrated and lightning fastroutines
{o 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”
data structures; 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 TSRsand ISRs easily;
@ Control DOS memory allocation;

@ Create powerful programs in Turbo Pascal 4.0 & 5.0!
Turbo C TOOLS/2.0—$149

—tight, fast, high quality functions to help you:
@ Add easy-to-use mouse supportfor windows and menus; NEW!
@ Quicklyinclude virtual windows and menus; NEW/

@ Integrate your windows and menus with Turbo C$ text
windows. NEW! @ Create context-sensitive help screens; NEW!
® Provide multiple-line edit fields with fully configurable
edit keys; NEW! ® Use keyboard and video services
(including enhanced keyboard and VGA); NEW!

@ Write TSRs and ISRs easily; @ Create powerful programs
inTurbo C L0, 1.5and 2.0!

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 C
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

Turbo C and Turbo

MARCH 1989 - BYTE 33




CHAOS MANOR MAIL

module writer, Iused it and found it quite
comfortable. Easy-Draw lets you create
complex vector drawings, just like Mac-
Draw. You can mix these objects with
freehand drawings and bit-mapped
graphics (converted from other utilities
through the SuperCharger utility).

Once you've drawn a coarse freehand
contour of, say, a shoreline or frontier,
you can zoom in closely and break it into
fine segments with Easy-Tools (called in
from the accessory menu) and refine

each segment, adding or deleting some,
until the whole frontier looks perfect.
Your drawings can be larger than one
8'4- by 1l-inch cut sheet (the DeskJet
driver I have allows 11- by 17-inch draw-
ings, printed on two pages—a little cut-
and-paste work is required in this case).
The package is sold by Migraph, 200
South 333rd St., Suite 220, Federal Way,
WA 98003, (206) 838-4677, forless than
$200. The bottom line for a 1040 ST, a
20-megabyte SH 205 hard disk drive, and
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CALL TODAY
FOR YOUR FREE
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Nohau's EMUL51-PC m Source Level Debug- SOFTWARE DEMO.
emulatorand traceboard  ging for PL./M-51and C-51 (408) 866-1820
make asophisticated bug- m 48 bitswide16K deep
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8031/8051 projects. Plug m 20 MHz real-time Australia 02654 1873
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warewarranty with free software updates. Trace board optional.
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Easy-Draw is under $1500, which makes
the combination very attractive.

Frederic Mora

Williamsburg, VA

I certainly agree that the Desklet printer
is an excellent buy, perhaps the most ver-
satile one you can get in its price range.

As to laser printers laboring like Ae-
sop’s mountain, 1 completely agree: I
also like to see what'’s being printed. On
the other hand, lasers are fast enough
that if things are mucked up, you haven’t
lost a great deal. —Jerry

Update from West Germany
Dear Jerry,

The German government is moving to
split up the Bundespost! 1992 is bearing
down on West Germany, and the govern-
ment figured it had to do something
about German protectionism. So the
Bundespost will be split into three or
four “babyposts” a la Ma Bell a few
years ago. Net result: nil.

I’ve read a few analyses of the pro-
posed splitting action, and they all seem
to say that the “new, improved” Bundes-
post(s) will be less efficient, more en-
trenched, and less friendly to new tech-
nology—if such a thing is possible.

I am amazed at the number of people
in Europe who write to BYTE and brag
about how they have outfoxed their local
postal, telegraph, and telephone services
(PTTs) by importing U.S. communica-
tion hardware. European PTTs are noto-
rious for their lack of humor in such mat-
ters. And advertising your crimes (from
the PTT point of view) is pretty foolish. I
wonder how these people feel when they
come to work and find that all phone ser-
vice has been shut off “for investigation
of technical irregularities.”

I read recently that you are preparing a
tome on OS/2. Have you ever tried the
Pilot operating system? I am using it at
work (not on PC-style hardware), and it
is everything that OS/2 should be. And it
works.

So Apple is now suing Microsoft over
the “look and feel” of Microsoft Win-
dows. How does that affect OS/2 and
Presentation Manager? As a denizen of
the Xerox realm, I look on this with glee.
I hope that Apple sets all sorts of prece-
dents. And I hope that the Xeroxlegal de-
partment is preparing a nice sharp stick
to whack Apple with when Apple is
through with its fun and games.

Chuck Kuhlman
Dossenheim, West Germany

Thanks for another excellent report from
Europe!—Jerry m



C Programmers

Proof is in the Performance
db_FILE "provides faster file management

Proven performer

db_FILE™ from Raima is the only file manager you'll ever need. Other file managers deliver

B-tree/ISAM capabilities, but they slow down as the application increases in size or com-

plexity. Only db_FILE combines B-tree/ISAM capabilities with full network model
database capabilities. The result: You get more file management for less! Thousands of C
programmers in over 50 countries worldwide use db_FILE. And, it’s fast, 100% faster
than the closest competition. So, for building applications that feature fast data
. access, whether simple or complex, db _FILE is the proven performer.

Proven portability
db_FILE is written entirely in C for optimum portability. Unlike others,
db_FILE is not limited to MS-DOS, so your db_FILE applications will
run in any environment that supports the C language. Source code is
available, allowing you to optimize performance or port to new
~.environments yourself.

More proof - db_RETRIEVE™ SQL-based Query
j°\% You can add even more performance with db_RETRIEVE™
It provides the familiar relational view, through SQL, of

a db_FILE network model database...without sacrificing
the performance! Source code is also available.

B Final proof - the price.
. You can’t buy this much power for less!
. Bothdb_FILE and db_RETRIEVE feature free

lifetime support. Plus, applications developed
using db_FILE and db_RETRIEVE are

. royalty-free, so the savings go on and on.

File Structure:

3‘(\‘§3‘.‘l° Based on B-tree indexing and !
0\“‘009“ network database model. Both Call us today, and prove it to yourself!
) access methods may be used inde-
?‘;\:u o F:;}de:‘:}z'ror in combination for db_FILE db_RETﬁlE\/E
d\‘i‘:, . Single-User Object $395.00 $395.00
i|  Data Types Supported: Single-User Source* $ 495.00 $ 495.00
3 ?;?r;iae;dc féi:?szﬁifﬂf db_addr Multi-User Object $ 650.00 $ 650.00
Multi-User Source* $ 795.00 $ 795.00
Transaction processing SupportEd *Source code may only be purchased by registered owners or purchasers of compatible
Not RAM resident Object'code.
Operating Systems Supported: For the name of your db_FILE distributor.
UNIX, XENIX, MSDOS, Macintosh; .
Microsoft Windows compatible CALL- 1'800'db'RAIMA
C Compilers Supported: (that’s 1-800-327-2462)
UNIX, XENIX, Microsoft, Lattice, .
TurboC, LightspeedC, MPW Ask about the many other products and services
Hardware Independent Rain}a Cprporation offers, incl.uding consglt.ing,
Major LAN' Supported application development services, and training,
db_FILE is upwardly compatible ™
with Raima’s db_VISTA III @
Database Development System. é
CORPORATION ©

Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)747-1991 In Texas call: (214)231-3131
International: U.K.: (0992) 500919 Germany: 07127/5244 Switzerland: (01)72504 10 France: (1)47.72.77.77 Benelux: [+31]((0)2159)46 814 Sweden: (013)124780
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Some views on why the NEC MultiSync

There’s a lot more to the new MultiSyne® 3D monitor from NEC

than meets the eye. Because instead of making one monitor for each

\\\\\\\\\\\\\\\\\ graphics board, we've devel-

oped a monitor that enhances

0

Sl

Front

the performance of the modes on

practically any board.

With its new microprocessor-controlled digital tuning system,

MultiSync 3D can adjust to a given video standard with a precision

matched only by a few high-end single-frequency monitors.

Making it perfectly compatible with virtually all systems and

boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MDA and

Computers and Communications
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3D 1s the new monitor standard.

CGA. For an incredible maximum resolution of 1024 x 768.

What’s more, MultiSync 3D is equally compatible with you and your

workplace. There are upfront controls, for easier access. A 14" non-

glare screen on a tilt-swivel base, for more comfortable viewing. And,

as you can see, there’s even a full 360 degree design.

The way we see it, MultiSync 3D

has dramatically raised the

standards by which all other color monitors will be judged.

MullSync 15 a registered trademark of NEC Home Eloctronics (USA) inc

For literature, call 1-800-826-2255. For technical details call NEC

NEC
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DADISP..

Let Your Instruments
Do The Talking™

DADiSP-4
tions to di
waveforms j
a acquisition
analysis
nctions

o =
é”%

the First Spreadsheet
designed exclusively for
Scientists and Engineers.

(617) 577-1133

Ask about DADISP for IBM-PC/XT/AT,
DEC MicroVAX, HP9000, Masscomp
5000, and Sun Workstations. For further
information write DSP Development
Corporation, One Kendall Square,
Cambridge, MA 02139, (617) 577-1133
Mention this magazine and receive an
Evaluation Disk FREE. A $20 value.

9, DSP

Development
Corporation
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ASK BYTE

BYTE technical editors answer your questions
on microcomputing

Upgrading a Keyboard

I have an IBM PC AT clone and a PC-
style keyboard that I'd like to use to-
gether. My AT clone isn’t one of those
that can accept an original PC keyboard,
nor is the keyboard one that you can
switch between a PC and an AT.

I am aware that a keyboard controller
chip has to be changed on either the
motherboard or the keyboard. To me, it’s
worth it—I’ve tried more than 50 PC
clone keyboards, and the one I want to
use is best for me. However, I don’t want
to mess with my motherboard if I can
help it.

The keyboard I have was originally
supplied with the TeleVideo TS-1605
Tele-XT (as its name implies, a long-
defunct PC clone). With stiff keys and a
giant palm rest, it is claimed to be elec-
tronically identical to the original IBM
PC keyboard; I opened it up, and I found
a Toshiba 8035 microprocessor and a
socketed ROM chip.

Obviously, connecting this keyboard
to my Databank AT, which has a Phoenix
BIOS, gets me only a keyboard failure
message and a keyboard that doesn’t
work. I’'m hoping I can upgrade the key-
board to AT functionality by upgrading
the ROM chip.

Jonathan Angel
Palo Alto, CA

I can understand your falling in love with
the feel of a particular keyboard. But the
technical problems involved in analyzing
the circuitry of your TeleVideo keyboard
and burning a new ROM are more com-

INASK BYTE, BYTE editors answer questions
on any area of microcomputing. The most rep-
resentative questions will be answered and pub-
lished. Send yourinquiry to

Ask BYTE
One Phoenix Mill Lane
Peterborough, NH 03458

Due to the high volume of inquiries, we can-
not guarantee a personal reply. All letters and
photographs become the property of BYTE and
cannot be returned.

plicated than I can describe in this col-
umn. I suggest you try out some of the
high-quality keyboards from Northgate
or Keytronic.—S. W.

Surprisingly Slow Card

I need your help to understand the
jumper and pin positions on my Western
Digital WD1002A-27X hard disk drive
controller card. I use it in conjunction
with a Seagate ST-238R hard disk drive
formatted to 30 megabytes. The setup
runs OK, but when I execute the Norton
Utilities 4.0, the disk index gives me a
value of 0.5. I'm using this on a Turbo
IBM PC XT compatible, switchable from
4 to 8 MHz, so I should get a disk index
of at least 1.0.

I suspect that the jumper positions on
the controller card may have something
to do with the surprisingly low number. I
tried varying the interleave factor to no
avail. Can you suggest some cure or per-
haps pass on the address of Western Digi-
tal so I can refer my questions to the
people there?

Basse O. Bondtote
Kajang, Malaysia

The Western Digital WD1002A-27X is a
run-length-limited, 8-bit hard disk drive
controller. It is compatible with your
Seagate ST-238R hard disk drive.

1 suspect you're correct in thinking that
the jumpers on the board are set incor-
rectly. The specifications for your board
are available from Western Digital Corp.,
2445 McCabe Way, Irvine, CA 92714,
(714) 863-0102.—S. W.

An XT Goes Overseas

Having graduated to an IBM PC AT, I
have decided to give my XT to my
brother in England. There’s only one
problem: I don’t want to carry the moni-
tor to him because of its bulk.

My brother questions whether my
U.S.-manufactured XT will work with a
British monitor. He seems to think that
because the raster-scan rates of British
and U.S. TV sets are related to the AC
power of the respective countries (50 Hz

continued
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One of the nearly identi-
cal samples you see above was
printed with the HP Laserjet
Series II. The other is from the
Mannesmann Tally® MT905.
Both are reprinted here exactly
as they came out of the printers.

But what might surprise
you is the rather dramatic differ-
ence in the manufacturers’
suggested retail prices.

The Mannesmann Tally
laser is $700 less. Yet it offers
the same high quality output,
lowers operating costs 25 per-
cent, and prints at six pages
per minute.

The MT905 comes with
the same resident type fonts as
HP, accepts standard HP font
cartridges, and lets you choose
optional memory upgrades from
one to four megabytes.

Ras¥C %0 womgoRay

These sales projections #ave < .
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—

MT905 Specifications

8 Technology: scanning laser.

® Print Speed: 6-pages per minute.

® Resolution: 300 x 300 dpi.

® Emulations: HP Series-II. [optional
emulations: Epson® IBM® Proprinter, &
Diablo 630.]

® Standard 1/0s: Serial & parallel.

® Memory: 512K. [upgrades: 1, 2, &

4 megabytes.]

m Typefaces: Courier medium & bold,
line printer, accepts standard HP font
cartridges or any downloadable font in
HP-format, 6-resident fonts + 2 font
cartridge slots.

® Paper Handling: 250-sheet input &
output bins. Manual feed handles single
sheets, envelopes, transparencies,
and labels.

® Workload: 4,000 pages-per-month.

m Suggested Retail: $1,995.

Circle 152 on Reader Service Card (DEALERS: 153)

YOUSPOT
0 DIFFERE

NGE?

For more convenient
paper handling, the universal

L= Daper cassette holds letter, legal,
== and international sizes, plus up

to 15 standard envelopes. You
can choose face-down output to
keep long documents in the right
order. And the manual feed lets
you print labels or transparencies.

So any way you figure,
the answer still comes up the
same. The Mannesmann Tally
laser looks perfect. And so does
the price.

For the name of your
nearest dealer, call the toll-free
number listed below.

MANNESMANN
TALLY

1-800-843-134]

Ext. 108

EpsonandIBM areregistered trademarks.
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Circle 8 on Reader Service Card

Break the 32M barrier without breaking
your wallet with EZ-DOS 4.0.

EZ-DOS 40 was developed by Digital
Research as an alternative DOS for PCs.

As such, EZ-DOS 4.0 allows 512M

partitions and file/subdirectory PASSWORD
protection. On-line HELP is another user-
friendly feature.

EZ-DOS 4.0 also comes with GEM/3

Desktop, this windowing operating
environment.

Ao

disk drive icons pointer

EZD0S 4.0 .......$79.00

with True BASIC . ... $99.00

2001 Sales, Inc.
?%%‘a%eaﬁgl?gg?rﬁlvd., Ste. D.

Fountain Valley, CA 92708
Tel: (714) 531-6551 Fax: (714) 531-8546

CANADA:

Tel: (416) 591-6600 Fax: (416) 591-6808
TAIWAN:

Tel: (02) 542-4575 Fax: (02) 536-3405
HONG KONG:

Tel: 5-890-3707 Fax: 5-895-6241

Dealer, Distributor & OEM inquiries welcome.
VISA and Master Card accepted.
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for the U.K. and 60 Hz for the U.S.), the

same is true of monitors. Can you tell us
whether or not this is true?

William Brown

Katy, Texas

Most monitors manufactured and sold as
“PC compatible” are just that; they will
work at a scan frequency of 30 Hz to
maintain compatibility regardless of their
country of origin. Problems would arise
only if you attempted to use a composite
or TV monitor; the European standard,
as you mentioned, is different from that
of the National Television System Com-
mittee. European monitor manufacturers
that sell in the U.S. can sell the same unit
in both markets, provided it has dual
power inputs.—S. A.

Little Orphan Lisa
Some years back, my department bought
five Lisa (Macintosh XL) microcom-
puters, which Apple Computer no longer
manufactures. We have problems with
them, and we have contacted Apple, but
to no avail. We’d like to know sources of
parts and kits, as well as books, because
we want to keep our Lisas running.
Could you give us suggestions for where

to start looking?

Shen Xioyang
Department of Physics
Shaanxi Teachers University
Xian, PR China

A goodplaceto start looking is at Sun Re-
marketing, P.O. Box 4059, Logan, UT
84321, (801) 752-7631. Not only does
the company provide upgrades that allow
the Lisa to run Macintosh software, but it
also is an authorized Lisa service center.

Checkitout.—T. T.

High-Speed Microcomputing

I race a Limited Inboard Hydroplane in
the 5-liter stock class. I use a 305 Chev-
rolet as my power plant. The boat is capa-
ble of 120 mph.

I would like to develop an on-board
computer to monitor engine functions
while testing and racing. Eventually, I
would like to be able to output perfor-
mance data.

I have gone through past issues of
BYTE looking for a project that might fit
my application. I have found other on-
board computers, but their manufac-
turers want an arm and a leg for them,
and I run a low-budget operation. For ex-
ample, I looked at a computer that moni-
tored the eight exhaust temperatures, had
room for an additional eight engine and
clutch monitors, and cost more than
$5000. I'm certain that the job can be

done for a lot less than that.

My problem is that I'm not exactly an
electronics whiz. My background is in
accounting.

I also want to develop a digital device
that would tell exactly what the timing of
the engine is. I think this would be an
easy device to develop, but I need some-
one with the expertise and knowledge.

Can you give me some direction? I
have ideas, but not the skills to develop
them.

Rod Lewis
Lake Oswego, OR

There are several directions you could
choose. Your options depend on whether
you need monitoring and process control
or just a way to record data for later
analysis.

Real-time process control would re-
quire some on-board intelligence; the
width of the processor bus is dependent
on the number of inputs and out puts you
require. Since you also need high tem-
perature sensors, it might be best to con-
tact an industrial control firm; you may
be able to put together a small chassis PC
bus, VME bus, or Multibus solution with
a processor and a few interface cards.
The cost, however, is likely to be quite
high because you're looking for develop-
ment for a single system, and the effort
would require writing application
software.

Data acquisition without control
would require only the sensors and a re-
cording device, and it may be a more
cost-effective solution. Data could be
strobed, read in, and stored in memory
with only a low-end processor (depending
on the speeds and the amount of data re-
quired), the sensors, some memory, and
some interface logic. You could even put
together the timing monitor with no intel-
ligence: A clock, an input line tapped
(and stepped down) from the distributor
circuit, and a counter would form the
heart of the system.

Your best bet if you are looking for a
do-it-yourself solution is probably to
check out some advanced hobbyist books
and look for a design that would best suit
your needs. You might also check out the
single board computers that have ap-
peared in BYTE in recent years.—S. A.

A Correct Connection
I have a Sony KX14CP1 monitor that
functions very well as a CGA output de-
vice. What'’s bothering me is whether its
analog input is able to accept VGA ana-
log output. Is it just a question of the cor-
rect connectors? I am assuming that all
continued



TOTAL POWER PROTECTION
BLACKOUT E;‘gg:s:r.user 1o operate during complete loss

BROWNQUTS 155.50e? o7 o 0 oo o
OVERLOADS jiisfisemnasimesio
OVERVOLTAGE !5is s n ™9
SURGES/SPIKES Srmiymiomsir iy
EMI/RF] e s g e ctn 4 oo

e FULL ONE YEAR WARRANTY
e ORDER-SHIP SAME DAY

e 1 MILLISECOND TRANSFER TIME*

e SYNCHRONIZED SINEWAVE*

*250 watt and 500 watt units offer 4 msec
transfer time, PWM waveform

& N\

PARA SYSTEMS, INC.
s ety O N iR
1-800-238-7272

Power Output | 120 Voit Models | 230 Volt Models FAX: (214) 446-9011  TELEX: 140275 OMEGA
250 WATT $ 379.00 $ 429.00
300 WATT $ 549.00 N/A
500 WATT $ 699.00 $ 799.00
600 WATT $ 899.00 $1049.00
900 WATT $1249.00 N/A
1200 WATT $1499.00 $1749.00
1600 WATT |  $1999.00 $2299.00

Suggested Retail
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The ongma! throCart. Mobile.
Incredlbly strong. So many ways to solve
your space and equ:pment problems
ChOOSG d/fferent SIZGS MOVG analog RGB input monitors are the same.

shelves round. Add space savmg | sthatcorrect?

é : | Twould also like to clarify the impres-
sion that I get from reading some of the
computer ads in BYTE and other maga-
zines. ATI seems to imply that its EGA
card is able to output any mode to any
monitor. This would mean, for example,
that an EGA mode could be displayed on
a monochrome monitor with shades
rather than colors. This appears wonder-
ful, since it is then possible to run any
software with just the ATI card and what-
ever monitor you happen to have. Is this
right?

Dr. Ono Meng Soon MRCP
Petaling, Jaya

You can use any analog RGB monitor as a

VGA output device, provided the monitor

has the proper bandwidth and you are

able to make the proper connection.

While I don’t have the specs for the Sony
monitor, a bandwidth of over 10 MHz is
required for VGA adapters. You'll have to
make sure that the monitor is capable of
640- by 480-pixel resolution, a quality
not found in many displays sold for use
under the CGA standard.

EGA systems have a monochrome
mode (mode 15) that can display graph-
ics on a two-color monitor. Monochrome
(black-and-white) monitors with gray-
scale capability are usually sold for
graphics work and of fer high resolution.
Any EGA card will work only with a TTL
monitor or a multifrequency monitor with
a TTL switch.—S. A.

Resurrecting the Dead

I’'m a beginning electronics/computer
hobbyist (with a strong emphasis on “be-
ginning”’). Recently, I intercepted a ven-
erable (circa 1976) Lanier LTE-3 “no
problem” dedicated word processing sys-
tem on its last trip out the back door of a
local attorney. The system seems to be in
good operating condition and includes a
large integrated terminal (a 13-inch
CRT, two 5%-inch floppy disk drives,
five card slots, and a full keyboard),
some software, and a Qume daisywheel
printer.

I’m not interested in wrestling with an
antiquated typing system in a modern
business environment, but I would like to
convert the terminal into a multifunction
personal computer. Can I accomplish
this in a cost-effective manner?

I have no technical specs on the sys-
tem, but the motherboard seems to be
built around the following chips: the
Intel 1D912, NEC D8080AFC, and
NEC D8257C microprocessors, and 16

continued




MS-DOS $99

W e call PolyAWK our “tool-
box language” because it is
a general-purpose language that
can replace a host of specialized
tools or programs. You will still use
your standard language (C, Pascal,
Assembler or other modular
language) to develop applications,
but you will write your own
specialized development tools and
programs with this versatile, simple
and powerful language. Like
thousands of others, you will soon
find PolyAWK to be an indis-
pensable part of your MS-DOS
toolbox. If you don’t have enough
OS/2 development tools, now it's
easy to write your own.

A True Implementation

Under MS-DOS & OS/2
Bell Labs brought the world UNIX

and C, and now professional pro-
grammers are discovering AWK.
AWK was originally developed for
UNIX by Alfred Aho, Richard
Weinberger & Brian Kemighan of
Bell Labs. Now PolyAWK gives
MS-DOS & OS/2 programmers a
true implementation of this valuable
“new” programming tool. PolyAWK fully conforms
to the AWK standard as defined by the original
authors in their book, The AWK Programming
| Language.

A Pattern Matching Language

PolyAWK is a powerful pattern matching language for
writing short programs to handle common text
manipulation anddata conversion tasks. A PolyAWK
program consists of a sequence of pattemns and actions
that tell what to look for in the input data and what
to do when it's found. PolyAWK searches a set of files
for lines matched by any of the pattems. When a
matching line is found, the coresponding action is
performed. A pattern can select lines by boolean
combinations of regular expressions and comparison
operations on strings, numbers, fields, variables, and
array elements; patterns may reference properties of
the current input line or any other program variables.
Actions may perform arbitrary processing on selected
lines. The action language looks like C, but there are
no declarations, and strings and numbers are built-
in data types. You can have multiple input files and
output files, regular expressions, user-defined func-
tions, and run other programs.

Saves You Time & Effort

The most compelling reason to use PolyAWK is
that you can literally accomplish in a few lines of
code what may take pages in C, Pascal or
Assembler. Programmers spend a lot of time

The Toolbox Language.

For C, Pascal, Assembly & BASIC Programmers

writing code to perform simple, mechanical data
manipulation — changing the format of data,
checking its validity, finding items with some
property, adding up numbers and printing reports.
It is time consuming to have to write a special-
purpose program in a standard language like C or
Pascal each time such a task comes up. With
PolyAWK, you can handle such tasks with very
short programs, often only one or two lines long.
The brevity of expression and convenience of
operations make PolyAWK valuable for prototyping
even large-sized programs.

Very Concise Code

Where program development time is more
important than run time, AWK is hard to beat.
These AWK characteristics let you writeshort and
concise programs:

® The implicit input loop and the pattem-action
paradigm simplify and often entirely eliminate
control flow.

e Field splitting parses the most common forms of
input, while numbers and strings and the
coercions between them handle the most
common data types.

e Associative arrays use ordinary strings as the in-
dex in the array and offer an easy way to imple-
ment a single-key database.

® Regular expressions are a uniform notation for
describing patterns of text.

Cm'le 205 on Rmder Semce Cam'

0S/2 $199

® Default initialization and the
absence of declarations shorten
programs.

Large Model &
Math Support

PolyAWK is a large model imple-
mentation and can use all of
available memory to run big pro-
grams or read files greater than
64K. PolyAWK also includes exten-
sive support for math functions
such as strings, integers, floating
point numbers and transcendental
functions (sin, log, etc.) for scien-
tific applications. Conversion
between these types is automatic
and always optimized for speed
without compromising accuracy.

PolyAWK Comes With
The Book

When you order PolyAWK you
receive a copy of The AWK
Programming Language written by
the authors of the original UNIX-
based AWK. The book begins with
a tutorial that shows how easy
AWK is to use, followed by a
comprehensive manual. Because
PolyAWK is a complete implementation of AWK
as defined by the book’s authors, you will use this
book as the manual for PolyAWK.

PolyShell Bonus For MS-DOS!

PolyShell gives you 96 of the most useful UNIX
commands and utilities under MS-DOS in less
than 20K. You can still use MS-DOS commands
at any time and exit or restart PolyShell without
rebooting. MS-DOS programmers — discover what
you have been missing! UNIX programmers —
switch to MS-DOS painlessly! PolyShell and
PolyAWK are each $99 when ordered separately.
Save $50 by ordering the PolyShell + PolyAWK
combination package for $149 (MS-DOS only).

30-Day Money Back Guarantee

You can purchase PolyAWK and the book, The
AWK Programming Language, for $99 (MS-DOS)
or $199 (OS/2), or $249 for both. If you already have
the book, deduct $14. The combination package
includes only one book. Order PolyAWK (MS-DOS
& 0S/2) plus PolyShell (MS-DOS) for $348.

To Order: 1-800-547-4000

Ask for Depr. BY T. Send Checks and PO.s To
POLYTRON Corporation, 1700 NW 167th Place,
Beaverton, OR 97006, (503) 645-1150 —
FAX: (503) 6454576, TELEX: 325800 POLYTRON.

Call About Our OEM/VAR Strategic Alliance Program.
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TMS4116015NL ICs. Can the system be

“liberated” with the replacement of one
or more chips on the motherboard?

A. J. Daniels Jr.

Corpus Christi, TX

I'd consider taking up wrestling. At least,
be happy that the system works and see
what mileage you can get out of it as is.
The D8080AFC is none other than the
wonderful old 8-bit 8080, grandfather of
the 8088. The 8080 was at its peak in the

early days of CP/M and the S-100 bus.
The D8257C is not a processor but a pro-
grammable direct-memory-access con-
troller for the 8080/8085 family. Your 16
TMS4116-15s add up to 32K bytes’
worth of 150-ns dynamic RAM.

To update the system, lift it up and
move your desk underneath an AT clone.
Perhaps the Qume has a Centronics-com-
patible parallel port (though the Qume
daisywheel printers I'm familiar with
came withwide, multiline cables compat-

IF DESKTOP

WERE A BUICK,

PCTgX WOULD BE
A LAMBORGHINI.

You’d expect us to say PC TEX is hot—so don’t take our word for it. In their
INFOWORLD rated PCTEX #1. They said:

“..No non-TgX-based program has such typological aesthet-
ics...enormously flexible and offers complete control over the
output of your printer..."” -

And from PC MAGAZINE:

achieve incredible precision in formatting text, especially math-

desktop publishing systems category,

8.5

Aug. 17.1987 |1

ematical expressions.

PUBLISHING

“..PC TEX off ersample rewards. You can

TRY

with a standard oo X —
desktop system and

nEXVEdE

(2 —)?
_ V/Z3+y10
Y T

1=

you’ll see that for complex
PC TEX leaves the others
back in the dust.
FORMATTING with

textbook quality, and
unsurpassed placement

of

all yours. Pick the type you like
from 30+ Bitstream font families.
FLEXIBILTY Camera-ready,
publisher-ready manuscripts are
fast and easy. Author to printed
Ppiece time reduces, author con-

scientific and mathematical
TYPE that rivals
trol increases.

TEST DRIVE IT.

For a free PC TgX demo diskette, the
new PC TgX 88 product catalog and
information on a PC TgX configuration
for your system, give us a call at

415-388-8853

PERSONAL

4 ‘'@

INC

Mill Valley

12 Madrona Ave. (A 94941

formulation and notation,
professional typesetting:
That’s flexibility— that’s PC TEX.

VOROOOOOM!

PCTEX is o registered TM of Personal TgX, Inc. TgX is an American
Inquire about PTI distributorships. Site licenses available to qualified
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Mathematical Society TM. Manufacturer’s product names are their TMs.
orgonizations. This od wos typeset using PCTX ond Bilstream fonts.

Circle 204 on Reader Service Card

ible with only Qume’s interfaces), and
you can use it with some PC or AT
clone.—R. G.

Parallel ATs

Let’s take a hypothetical case. T have two
IBM PC AT compatibles. One I use all
the time. I use the other 10 percent to 20
percent of the time, but I cannot do with-
out it. Both have 640K bytes, a 1.2-mega-
byte floppy disk drive, a 20-megabyte
hard disk drive, and a parallel port. My
dream is to use the second AT in a paral-
lel/multiprocessing mode.

Is this feasible under DOS or OS/2? If
so, what additional hardware (e.g.,
memory, bus-to-bus link) would I need?
Is such hardware available? If I have C
source code, can I—using some overlay
software—recompile that software so
that it makes use of both machines?

Do other readers find themselves
needing a second AT but underutilizing
it? Would the kind of software and hard-
ware I’m dreaming about be a viable al-
ternative to upgrading to a faster, more
expensive machine?

Ameesh Oza
Martinez, CA

It sounds like what you're dreaming
about is building a parallel-processing
system, not an easy feat by any means.
First, you'd want to get the systems com-
municating with one another at high
speed, so you’d probably need to set up a
bidirectional parallel port. You can do
this by either buying a couple of parallel
1/0 boards or seeing if you can modify
your existing parallel ports as described
in “Why Microcontrollers, Part 2” by
Steve Ciarcia in the September 1988
BYTE. Then you’ll have to work out
handshaking details, communication
protocols, and so on; you 're pretty much
on your own in all this.

And your problems have just begun,
because getting high-speed communica-
tions set up doesn’t guarantee that any of
your software will make use of it. Unless
the whole point of this exercise is the en-
Jjoyment you'll derive from creating what
amounts to your own operating system
and application software, you're in for
months and possibly years of hassle.

Of course, another alternative is to set
up a small network between the ma-
chines. You could make this as simple or
as elaborate as your pocketbook allows.
But the computers could at least share
disks and printers. So, for example, you
could turn one AT into a remote print-
spooling station so that it manages large
print tasks while the other AT is free to

continued



BaylIech engineers Printer Sharing.

Make the most of your invest-
ments in valuable printers, com-
puters, plotters, modems, and other
resources with a printer-sharing
device from BayTech. We manu-
facture a diverse product line
engineered for flexibility and speed
that lets you share your resources
and maximize your investments.

From simply sharing one or
more printers between computers,
to creating a complete network for
printer sharing and computer-to-
computer communication, BayTech
has a device designed to meet your
specifications.

Call toll free today to learn more
about maximizing your resources.
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Bay Technical Associates, Inc.,
Data Communications Products Division
200 North Second St., P O. Box 387,
Bay Saint Louis, MS 39520 USA
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Never buy another ribbon!
with Maclnker”

over 100,000 sold

Universal Cartridge Macinker $68.50 Imagewriter or Epson Macinker $42.00

Eliminate expensive fabric ribbon replacement with the famous Maclinker. The
Universal Cartridge Maclinker ($68.50) will re-ink most cartridges with the appro-
priate adapter. The Universal Spool Macinker will re-ink all spools. Operation is
very simple & automatic. Our extra dark, lubricated ink yields better than new
printout quality and its cooling effect extends print-head life. New ink dispenser
ensures precise ink metering. Average number of re-inkings/cartridge is 60-100 at
an average cost of 5 cents/re-inking. We also have dedicated Macinkers for spe-
cial cartridges. All Maclinkers, with appropriate Multicolor Adapter can re-ink multi-
color cartridges (2 or 4 colors). Or use your Maclnker to re-ink in 10 different col-
ors: red, green, blue, yellow, purple, brown, orange, gold and silver. Our Cus-
tomers range from individuals to Fortune 500 Corporations. In 1982 we pioneered
re-inking technology and are dedicated to its development. We have a complete
range of accessories, heat-transfer re-inking adapters, special inks and cartrdges.

Universal Cartridge Macinker ...........cccc..... 68.50 all for fr atalo
Multicolor Adaptor (specify printer)........... 40.00 ¢ . il
Imagewriter I/l Macinker model 234 IM.....42.00 Special Offer
Epson Maclnker model 271EP .................... 42.00 Just sav. "l it in 'Bvte and get
Universal Spool Maclinker ...........c.cccueennn. 68.50 [°° "sl:ﬂ;ep;‘;"“,’mh':nyfrd;’;sggoa
Heat Transfer Adaptor “essnnrienae ...40.00 or free key-beeper & flashlight combi-
Extra Ink bottle........... 3.00 plnt ................. 18.50 nation for orders >$100.00.

All Maclinkers delivered with bottle of ink, ink meter, reservoir,
reservoir cover.. Black, uninked, colored, special cartridges
available. Best ribbon quality at lowest costs.

Buy the Universal Cartridge & the Uni-
versal Spool at the same time and get
the second unit for $50.00

New! FAX/MODEM, PC or MAC =
the World at your fingertips

It's a state of the art, high speed fax and a
o — 2400 baud 100% Hayes™ compatible mo-
' dem. LightFax™ 9624 turns your PC into a
owerful world communication machine at a
ower cost than a standard fax. Powerful soft-
ware offers sophisticated capabilities not
found on standard fax machines, including
document composition editing, file storage,
LightFax 9624 external $749.00 name card data management, scheduled
sending (when the phone rates are cheaper),
broadcasting (sending documents to multiple addresses), line queuing (sending
muItiKIe files), journal review of fax traffic and much more. LightFax 9624 features
BACKGROUND OPERATION (you don't have to quit your application to receive
a fax). With optional LightScan 200 dpi or 400 dpi scanners you can scan your
document into your computer, for fax transmission or for use with a paint program.
Click the mouse and your LightFax 9624 becomes a 2400 baud modem, 100%
Hayes™ compatible (Bell & CCIT). Overseas customers, please specify country
to receive proper LightFax 9624 version and power supply.

PC 0a g?;‘?gasriqer (PC).eoeeennen 273.00

LightSpeed 9624 external .....749.00 A

LightSpeed 9624 internal .....699.00  LightSpeed 9624 external .....749.00

Windows~ 29.00 200dpi ﬁc:nl:ne;ch:lltl(r:' ........... 499.00
H - Includes nterface

I;négrg;:)fstcag:g‘patmouse13888 Mac switch for scanner........... 65.00

Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards

Computer Friends, Inc. Order Toll Free 1-800-547-3303

14250 NW Science Park Dr. in Oregon (503)626-2291
Portland OR 97229 fax (503)643-5379 telex 4949559 CF
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work on a spreadsheet or database opera-
tion. (An example of a low-cost network
system is EasyLAN from Server Technol-
ogy, 1095 East Duane Ave., Suite 107,
Sunnyvale, CA 94086, (408) 738-8377.
You’ll spend $99 per system, and all you
need in the way of hardware is a serial
port on each machine and an RS-232C
cable.)—R. G.

Emergency Shutdown

At my company we have several IBM PC
XT and AT computers operating in an
unattended environment where it is im-
portantto determine if a system is not op-
erating because of a power, hardware, or
software failure.

Once failure is detected on a system,
we want to energize or deenergize a relay
that can be used to enable and disable
other equipment. At some later point, we
would analyze and correct the actual
problem.

We believe we need a device that could
be signaled periodically via software
control and would then begin a count-
down process. If another signal was re-
ceived before the countdown terminated
(indicating valid operation), the counter
would be reset; otherwise, the counter
would expire and the relay would be
switched. We can tolerate a time-out per-
iod of several seconds (say, 2 to 5) to a
few minutes (say, 1 or 2). Expansion
slots are at a premium, so we would like
to signal via an existing port: serial, par-
allel, or, perhaps, keyboard. The cost
needs to be low—$20 to $50.

We have found some watchdog timers,
but either they require special signals via
an expansion board, they’re too expen-
sive, or both. Since we don’t want to de-
sign or build this device, do you know of
any vendors that supply a device we could
use for this purpose?

Fred Schumann
Boulder, CO

The PC XT and AT already have their
own timers, so you probably don’t need to
buy an additional one. Programming the
timer in assembly language and BASIC is
covered in good detail in Robert Jour-
dain’s Programmer’s Problem Solver for
the IBM PC, XT, and AT (Simon &
Schuster, New York: 1986). This book
also contains good information on pro-
gramming parallel printer and serial
ports. You should be able to use either the
RDY line on the parallel printer port or
one of the serial port’s handshaking lines
as input for your triggering signal. So
there’s a good chance that, with some
clever software, you don’t need any addi-
tional hardware.—R. G. B



THE NEW STANDARD FOR
HIGH PERFORMANCE
STATISTICAL SOFTWARE

COMPLETE STATISTICAL SYSTEM
WITH DATA BASE MANAGEMENT
AND GRAPHICS

A powerful, comprehensive, elegant, and super-fast statis-
tical package for IBM (PC, AT, PS/2) and compatible
computers. M The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelli-
gence; even complex analyses require only a few keystrokes
(batch processing is also supported). B CSS features compre-
hensive, state of the art implementations of: Basic statistics,
Multi-way frequency tables, Nomparametric statistics,
Exploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysiswith modeling and
Sorecasting (incl. full ARIMA), General ANOVA/ANCOVA/
MANOVA, Contrast analysis, Discriminant function
analysis, Factor analysts, Principal components, Multidi-
mensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logit/
Probit analysts, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much more. W All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). B All
(CSSscreenoutput is displayed via customized Scrollsheets™
(i.e., dynamic, user controlled, multi-layered tableswithcells
expandable into pop-up windows); all numbers in a Scroll-
sheet™ can be instantly converted into a variety of
presentation quality graphs; contents of different Scroll-
sheets™ can be instantly aggregated, combined, compared,
plotted, printed, or saved. M The flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface(read/write)to all common file formats (Lotus, Sym-
phony, dBII, dBIII +, DIF, SYLK, .. .) and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing pro-
grams (Aldus, Ventura). B CSS data files can be as large as
your operating system (DOS) allows; 0S/2 version coming
soon. M CSS precision exceeds the standards of all common
precision benchmarks. B Technical note: The CSS user
tnlerface and all Y0 were written in Assembler and bypass
DOS; graphics and data management were written in
Assembler and C; the computational algorithms were
written in Assembler and optimized Fortran. B $495 (plus
$5 sh/h); 14-day money back guarantee.
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Choose ...

one of these four outstanding sets for only $495 and save up to $10900

The 3-volume The 3-volume
Operating Systems Set Advanced  Programming Set
00920 00969

OPERATING SYSTEM
,__DESIGN

ARBROACH

i Charactw Dispilays, Windows, and Keytoars —
. o the UNIX and MS-DOS Operating Syserms ..

Graphics |
Programming
in

o’ .

oooooooooo
.,

......

(Publisher’s price $113.95) (Publisher's price $81.85)
The 3-volume The 3-volume
Library of Artificial Intelligence Handbook of Computer
00821 Communication Standards

W .

THE ELEMENTS
gence

* Anificial

52121

(Publishers price $90.95) (Publisher’s price $90.00)
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Take an Outstanding Set for $4.95 or
3 books for $3.00 when you join
The Library of Computer and Information Sciences

Please accept my application for trial membership and send me the set of my choice for only $4.95 or
the three volumes indicated, billing me atotal of $3.00, plus shipping and handling. I agree to
purchase at least three additional Selections or Alternates over the next 12 months. Savings range up

f. to30%and occasionally even more. My membership is cancelable any time after I buy these three
b additional books. A shipping and handlingchargeisadded to all shipments.
™ No-Risk Guarantee: If I am not satisfied—for any reason—I may return my introductory books
within 10 days. My membership will be canceled, and I will owe nothing.
Indicate by number the books you want.
Choose I setfor only $4.95: l:
Or take 3 books for a total of $3.00:
A N
§ A few expensive books (as noted) count as more than one choice.
L
;%‘ Name
Address Apt
City.
State. 7m

(Books purchased for professional purposes may be a tax- deductible expense. Offer good in Conti-
nental U.S.and Canada only. Pricesslightly higher in Canada.)

Take an Outstanding Set for $4.95 or

3 books for $3.00 when you join
The Library of Computer and Information Sciences
Please accept my application for trial membership and send me the set ot my choice tor only $4.95 or

the three volumes indicated, billing me a total of $3.00, plus shipping and handling. I agree to
purchase at least three additional Selections or Alternates over the next 12 months. Savings range up

f. to30%and occasionally even more. My membership is cancelable any time after I buy these three
b additional books. A shipping and handlingchargeisadded to all shipments.
™ No-Risk Guarantee: If [ am not satisfied—for any reason—I may return my introductory books
within 10 days. My membership will be canceled, and I will owe nothing.
Indicate by number the books you want.
Choose I setfor only $4.95: I:I
Or take 3 books for a total of $3.00:
o | | L
:‘\; A few expensive books (as noted) count as more than one choice.
o
% Name.
Address Apt
City.
State Zip.

(Books purchased for professional purposes may be a tax- deductible expense. Offer good in Conti-
nental U.S. and Canada only. Pricesslightly higherin Canada.)
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Or...

reate your own three-book sef for only $300 and save up to 910195

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

Programming
in Depth

Michael A. Covington.
Donald Nute

85947 $3495 32288 $29.95 87100 $2995 70810 $16.95 36972-2 $48.00 42044 $31 00 70784 $24.95
(Counts as 2 choices)

Advanced TBASE AND
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85369 $30.00 79162-2  $4495 87727 $24.95 32258 2 $37195  7011-2 $41.95 41621 $2495  41656-2  $45.00
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4 Good Reasons to Join

1. The Finest Books. Of the hundreds of books submitted to us each
! A year, only the very finest are selected and offered. Moreover, our
’ booksare always of equal quality to publishers’editions, never econ-
 methods pndl theory omy editions.
‘: 2. Big Savings. In addition to getting the set of your choice for only
mm ia $4.95 or three books for a total of§300 when you join, you keep
Y R G Lo & . saving substantially, up to 30% and occasionally even more. (For
RN example, your total savings as a trial member—including this intro-
ductory ofter—can easily be over 50%. That’s like getting every other
. book free!)
69939 $35.00 587512  $40.00 3N77 $24.95 41649-2  $4495 3. Bonus Books. Also, you will immediately become eligible to par-
(Counts as 2 choices) (Counts as 2 choices) 1cPate in our Bonus Book Plan, with savings of 65% oft the publish-
ers’ prices.
4. Convenient Service. At 3-4 week intervals (16 times per year), you
will receive the Library of Computer and Information Sciences
News, describing the Main Selection and Alternate Selections, 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 an-
other selection, or no book at all, simply indicate your choice on the
fOl‘PROG {\NERS card and return it by the date specified. You will haveatleast 10 days
to decide. If, because of late mail delivery of the News, you should
I\FOR\HTIO\ (ENTRR receive a book you do not want, we guarantee return postage.

«.. m-

NEURAL
NETWORKS

If reply card is missing, please write to Library of Computer and

e e . e JAMES G JANOSSY Information Sciences, Dept. 7-FF7, Riverside, NJ 08075, for mem-
L ’ bershipinformation and an application.
68427 $21.95 64019 $35.00 41254 $29.00 69737 $2995  © 1989 Macmillan Book Clubs Inc. Byte 3/89
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Think small in a big way

When you think multiuser/multitasking,
think Concurrent™ DOS 386, the bi
name in small systems from Digita?
Research; architects of the first standard
operating system for personal compu-
ters. Now, Concurrent DOS 386 allows
multiple users to share peripherals, files
and applications, using serial terminal
workstations linked by R5-232 cables

to the system. lt's fast, reliable and
economical.

The big news today is small systems

Concurrent DOS 386 meets the increas-
ing demands placed on small systems by
supporting multiple DOS programs on
bo’rﬁ the system console and attached
terminals. You can run popular pro-
grams such as Lotus® 1-2-37 dBase® Ill,
WordPerfect®and many more, with full
math coprocessor support. The system
runs up fo 255 tasks simultaneously, with
full intertask communications and byte-
level record, file and device locking.

For people who hate waiting in line

Concurrent DOS 386 brings you all the
remarkable speed and power of the
Intel®80386 processor. A prioritized pre-
emptive scheduler allows task execution
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and intertask communication by several
users at near full processor speed while
letting some tasks “interrupt” others
according to the needs of each user.

A small system with a big mémory

Concurrent DOS 386 gives you access
to four gigabytes of linear physical
memorr. lts powerful memory paging
capability fully supports the Expanded
Memory Specification with no addi-
tional hardware or software.

Menus at a touch

Now you can create and customize
menus, while programmable function
keys let you condense complex com-
mands to a single keystroke. The file
manager runs standard operating
system functions, plus you have an
on-line help facility, text editor and
support for DOS-based device drivers.

Multiuser color graphics

Now with the introduction of the new-
est member of the Concurrent DOS
family, Concurrent DOS 386/Multiuser
Graphics Edition, your demands for
high-resolution EGA bit-mapped graph-
ics in the workstation environment can

DIGITAL RESEARCH'

be met. Take advantage of advanced
technology allowing you to run popular
DOS-based graphics programs on indi-
vidual workstations as well as on the
system console without sacrificing system
performance. Ask us about this exciting
new version of Concurrent DOS 386.

All you have to remember
is Concurrent DOS 386

Concurrent DOS 386 from Digital
Research is the name to remember
when it comes to 386 technology. The
power and versatility of Concurrent
DOS 386 are giving a new meaning
to the word multiuser.

CALL DIGITAL RESEARCH AT
1-800-443-4200 AND ASK FOR OUR
CONCURRENT DOS PROGRAMMER
INFORMATION KIT.

CONCURRENT DOS 386:
SHARING THE SYSTEM AFFORDABLY

Digital Research and the Digital Research logo ore registered
trademarks, and Concurrent is a trademark of Digital Research Inc.
Other product names are registered trademarks or trademarks of
their respective owners. Specifications are subject tochange without
no'ice.(.Pepyrigh' © 1988, Digital Research Inc. All rights reserved.
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BOOK REVIEWS

Text, Context,

and Hypertext:
Writing with

and for the Computer
Edited by Edward Barrett

MIT Press, Cambridge, MA:
1988, 368 pages, $29.95

Reviewed by David A Mindell

ew methods of creating,

manipulating, and stor-
ing text are changing the na-
ture of written language, and
not necessarily for the better.
Electronic machination can
easily transform the wonder-
ful and elusive ambiguity of
language into a strictly regi-
mented system of signs: Text
becomes “‘strings,” writers
become “word processors,”’
and readers become “‘users.”
Writers, technologists, and
critics alike are asking how
these developments will
change both the practice and
the profession of writing.

Text, Context, and Hyper-
text, a collection of essays
edited by Edward Barrett of
MIT, attempts to address
these difficult issues, as sum-
marized in the book’s subtitle,
“Writing with and for the
Computer.” The essays deal
with three general categories:
technical documentation and
the positionofthe writer in the
computer industry, the educa-
tion of technical writers, and
hypertext and hypermedia.

Writing, or “Information
Development”?

In “Information Development
Is Part of Product Develop-
ment—Not an Afterthought,”
Roger Grice of IBM outlines a
strategy wherein technical
writers become involved in
software development in order
to create more user-friendly
products. This essay, how-
ever, is more revealing as an

example of how large corpora-
tions assimilate and mutate
writing and how technology
andits associated jargon trans-
form the role of the writer.
Grice describes IBM’s re-
naming of the writer as an “in-
formation developer” whose

function becomes an engi-
neering-like design of “infor-
mation units.” According to
Grice, what distinguishes
these new professionals from
writers is that they “tend to get
information from people
rather than from books,”’

ALSO REVIEWED

C: An Advanced Introduction, ANSI C Edition

Supercharging OS/2: Batch Files and Utilities

Advanced QuickC

Advanced Turbo C, A Programmer’s Guide

The Book of Fax

Defense Applications of Artificial Intelligence

ILLUSTRATION: ROWENA SMITH © 1989

work “as part of a team,” and
“test the information for its
usability.”

Other articles in the book
make similar suggestions that
improved writing does not re-
quire improved language but
rather the proper placement of
writers within the corporate
hierarchy. Such changes will
makethewriterservebetter as
‘“communicator, integrator,
and facilitator.” To me, writ-
ers have always been these
things, and this rhetoric di-
minishes the power of written
text in favor of structure, hier-
archy, and euphemism.

Teaching on the Network
Editor Barrett’s own contribu-
tion (which was coauthored by
James Paradis) concerns the
application of computer net-
works to the teaching of writ-
ing in the classroom. Instead
of attempting to model “the
cognitive processes of the
mind” operating within writ-
ing instruction, they chose to
model the “social setting” of
the classroom. The black-
board is replaced by the com-
puter terminal, students hand
in their work over a network,
and the instructor reviews and
returns the work with elec-
tronic notes.

The authors found their
classroom model quite suc-
cessful, but students preferred
teachers’ comments in old-
style hard copy covered with
red ink. Barrett and Paradis
seem enthralled with technol-
ogy; they are so concerned
with being in the technologi-
cal avant-garde that they hesi-
tate to accept such a low-tech
solution as paper and pen.

Classroom-oriented ap-
proaches are useful as a kind
of textual public-address sys-
tem, but I doubt if one could
really learn to write over a net-
work. While computers can
imitate and even improve so-

continued

MARCH 1989 - BYTE 51



LT

® AT&T DSP Floating Point Processor running at
24MHz ® Plug-in card for IBM™PC, AT, XT or
PS2/30 ® 1024 point complex floating point FFT in
89ms @ Expansion facilities including IMByte
memory & 100 KHz/330 KHz 12 bit data acquisition
® ‘C’ & Fortran vector processing libraries ® Full
development environment

® Harris RTX 2000 Real-time RISC processor ® Plug-
in card for IBM™AT @ 100ns cycle time ®
Combines multiple FORTH instructions into a single
cycle ® ‘C' compiler ® Executes FORTH as its
assembler ® Upto 512 kBytes O or 1 waitstate static
RAM @ Expansion connector for high performance
data acquisition ® 16 TTL outputs & 8 TTL inputs
. capable of 10 MBytes/sec.

The Vector 32 & the PP2000 form part of SMIS's
comprehensive control, digital & image processing
range. Data capture cards and memory expansion are
available. Soon to be released are DSP32C boards &
a graphics processor based on the TMS 34010 chip.

Fi

; |

FOR FURTHER INFORMATION CONTACT:
SMIS, 130 Elm Street, Cambridge MA 02139. Tel (617) 354-7541
SMISLtd, Alan Turing Rd, Surrey Research Park, Guildford, Surrey
GU2 SYF. UK. Tel: (44) 483 SO6611. Fax: (44) 48363114.
AGENTS:

Communications Automation and Control, 1642 Union Blvd -
Suite O, Allentown, PA 18103. Tel (215) 776 6669

Diantek, PO. Box 141, 6 8500, Torsby, Sweden. Tel: 0560-119-90.
Fax: 0560-136-65.

Electronic Tools, Am Waldfried hof 7, D4030 Rotingen 1,
W. Germany. Tel: (02102) 841013. Fax: (02102) 841000.
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cial settings, they should not
replace them, and face-to-face
instruction will always be
more valuable than screen-to-
screen instruction.

Text, Context, and Hyper-
text makes a significant con-
tribution to the current debate
on computer writing, but it
suffers from an overly “tech-
ie” emphasis. That several of
the essays are poorly written
and carelessly edited is a
symptom of insufficient atten-
tion to language as the root of
all writing. Furthermore, a
$30 book like this one, with a
section on desktop publishing,
should not have several differ-
enttypestyles and low-quality

| dot-matrix prints.

The Poetics of Hypertext
The most thoughtful essay of
the book, “Hypertext and the
Teaching of Writing” is writ-
ten by John Slatin of the En-
glish department at the Uni-
versity of Texas. His thesis,
that “hypertext is a literary
concept,” parallels problems
of hypertext with problems of
poetry such as intertextuality
(the essentially referential and
connected nature of all texts).
Slatin reminds us, through
Ezra Pound and Marianne
Moore, that ‘““nodes, links,
and structure” have long been
prominent in literature, and
that hypertextual writing is
merely an explicit form of
these connections. Further-
more, it is through such nodes
and the links between them
that ideas emerge, so hyper-
text is a powerful tool for both
educators and writers.
Slatin’s essay also repre-
sents what I see as anew direc-
tion in the critical thinking
about writing and computers.
It is among the few in Text,
Context, and Hypertext to be
free of a certain technological
utopianism and disdain for
what Barrett calls “rhetorical
tradition.” All too often, com-
puter/cultural theorists fall
prey to the “in 10 years we’ll
be able todo everything” syn-
drome. Critical dialogue on
these subjects certainly needs
technically informed thinkers
who can seriously engage new

technologies. At the same
time, these thinkers must be
able to remove themselves
fromthethrillof progress and
place such developments in
their proper historical and cul-
tural perspective.

Text, Context, and Hyper-
text covers a broad spectrum
of technical and professional
issues. But, when considering
the impact of computers, we
must ask ourselves, How did
the invention of the typewriter
affect the nature of writing, or
the printing press, or, for that
matter, the pen?

BRIEFLY NOTED

C: An Advanced Introduc-
tion, ANSI C Edition by Nar-
ain Gehani, Computer Science
Press, New York: 1988, 265
pages, $32.95. The denizens
of AT&T’s Bell Laboratories
create a lot of language prod-
ucts and the books that are
needed to document them.
Narain Gehani developed
Concurrent C, a superset of C
that facilitates parallel pro-
gramming, for Bell Labs. He
has written extensively about
C, Concurrent C, and even
Concurrent C++, as well as
Ada.

The first edition of this
book appeared in 1986; this
edition reflects the changes in
C required forconformanceto
the new ANSI standard. Ge-
hani’s two books nicely com-
plement the existing C Bible,
The C Programming Lan-
guage,byhis colleagues Brian
Kernighan and Dennis
Ritchie.

The styleof C: An Advanced
Introduction, ANSI C Edition
will be familiar to readers of
K&R. Gehani states up front
that he assumes that you al-
ready know a fair amount
about programming in lan-
guages like Pascal, FOR-
TRAN, and Ada. His book
helps you learn how to use C
but not necessarily how to pro-
gram. But along the way, he
explains C concepts that fre-
quently take a long time to
learn on your own. The book

continued
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ORCH TECHNOLOGY announces the release of two X Window products. X-OpenTop is an iconic front end for
Unix Systems. Providing a simple graphical interface, it makes the benefits of Unix available to a wide spectrum
of users.

Currently available on a range of Workstations. At £195 we know you'll like it.

Also available is the X Window System for Sun Workstations that comes Ready To Run. At only £295, the X-Sun System

is based on Version X11.2 of the X Window System. And it comes complete with full documentation manuals, user guides

and reference books.

The combined package of X Windows and X-OpenTop are available from Torch for a limited period at £395.

Place your order or telephone for more details.

Lo
e

ERE

TO ORDER, Mail Coupon or Call The X Technology Desk on (+44) 223 841000 Circle 252 on Reader Service Card

X TECHNOLOGY ORDER FORM it & o o

Please send me X Window Tapes @ £195; X-OpenTop Tapes @ £295 I“nn“
X Window / X-OpenTop Special Offer Pack @ £395 Add £10.00 for Overseas Orders

—

TEGHNOLDGY L10

& Cardholder Name: ~ Torch Technology Limited
§' Ship to Name: i élb:ai";l{e’;‘%::‘e ,
Company: ! Cambridge CB2 5L.Q
@t Address: Ten o) 23841000
: City, State, Zip: Telephone: Telex: 818841 TORCHG
g1 Payment: () Checkor Money Order ( )Visa () Access Fax: (+44) 223 840223
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[ ProteCT INTELLIGENCE

PrOTECH KEYs:

are totally transparent to the
end user

o

free up disk drives

do not interfere with
peripheral operations
are easy to install

protect software
developers’ revenues

assembler based routines
(not drivers)

encrypted routines

coo

0ooo O 00O

sophisticated software
installation advice

provide the highest level of
protection avallable

THE KEY

o

protection while insuring customer
satistaction. The KEY is a random
response device which is designed

packages.

WE HAVE THE KEY TO SOFTWARE COPY PROTECTION

WitH INTELLIGENCE

allow unlimited back up copies

physically unique hardware KEYs

The KEY provides effective software

for identically reproduced software

SOoFTWARE ProTECTION KEYs By PrRoTECH

THE MEMORY KEY

The MEMORY KEY is a programmabie
software protection device. Each
byte of memory can be addressed
in groups or individually. Possible
applications for the MEMORY KEY
include:

modular package control
serialization

customization

Q
Q
Q access control to PCs
Q
Q

o

demo control

software leasing

updating modules in the field
any “counter” operation

For a demonstration package or
additional information, please write

orcalt 4 -800-843-0413

co

MARKETING. INC.

4905 Pine Cone Drive * Building 10
Durham, North Carolina 27707
(919) 490-4970  FAX (919) 490-4974

Create or enhance
dBASE applications under

Windows!
Then port to MAC and back!

| Soseaasa|

$249 =] [
Suggesled Relail Price = d B F as ’ / =
= Windows ==

Iniroductory Price = =
$199 e |

s

dBFast/Windows is an interactive editor/compilerand runtime
system which allows a fast, efficientimplementation of dBASE
IIT Plus under Microsoft Windows. You easily design mul-
tiple, moveable windows, menus, buttons, and other graphic
features. Create, compile and edit in a single screen! No need
to buy dBASE III Plus! Port data and program files between
IBM and MAC without modification! Save time and money by
sharing your applications across platforms!

Bumblebee Software, Inc.
1715 114th Ave. SE - Woodridge Bldg. #120
Bellevue, WA 98004 USA

(206) 462-0130 FAX: (206) 454-3577
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sticksto “advanced” C topics,
suchas type declarations, data
abstraction, exception han-
dling,andthe C preprocessor.

In addition to covering the
fundamental areas, like con-
trol-flow statements and oper-
ators and expressions, Gehani
concentrates on advanced in-
formation, and he manages to
be very readable and easy to
follow, as well. For example,
the chapter on functions ex-
plains how to declare and call
functions, the basics, but it
then goes on to discuss func-
tions with avariablenumber of
parameters and the control of
function visibility.

Gehani devotes an entire
chapter to independent compi-
lation and data abstraction.
This chapter provides a good
discussion of breaking pro-
grams up into modules so that
youcan protect data structures
by making them local to a
given module using the static
storage class.

This book contains a lot of
code. While most of the list-
ingsareshort, theyillustrate C
concepts meaningfully; many
of the fragments come from
larger, working programs.

The book provides appen-
dixes for both C++ and Con-
current C that provide an over-
view of these C supersets.
While you cannot learn C++
or Concurrent C from these
pages, you can get an idea
about whether ornot you could
benefit from a more detailed
explanation inanother source.

I can recommend this book
to programmers who think
they know C well and to pro-
grammers who write a lot of
code in other languages and
wanttolearn C. Both will find
many useful nuggets of infor-
mation from a true program-
ming wizard.

—G. Michael Vose

Supercharging OS/2: Batch
Files and Utilities by David
D. Busch, Addison-Wesley
Publishing Company, Read-
ing, MA: 1988, 276 pages,
$22.95. At first glance, the
title of this book grabs your
eyeand makes you take notice.
The promise of making OS/2

even more powerful makes
you want to know more. But
then you begin to wonder if
batch-file utilities are really
going to improve OS/2. The
answer is, probably not for
most users.

Notthatsomeofthe 48 util-
ities offered aren’t useful—
many of them are, like the
STAMPER.CMD utility that
marks files with the current
date, or ARCHIVE.CMD,
which copies files not already
backed up to an archive disk.
In addition to some useful util-
ities, this book nicely explains
how each of these batch files
works so that you can learn
how to be a batch-file pro-
gramming expert.

But there’s a fundamental
problem here. OS/2 hasn’t
caught on up until now mostly
because the world was await-
ing the Presentation Manager,
OS/2’s graphical user inter-
face. With PM, you won’t be
using batch files because you
won’t be talking to OS/2 from
the command line. You won’t
have to worry about path
names and subdirectories, be-
cause the OS/2 world will ap-
pear in pictures youmove with
a mouse, not as filenames you
copy and delete.

Supercharging OS/2 seems
to be caught in the OS/2 vapor-
ware time warp, appealing to
the people who used OS/2 like
an advanced version of MS-
DOS in the days before the ar-
rival of the PM. It has intro-
ductory chapters on OS/2 that
rehash why this operating sys-
tem will be important to per-
sonal computing’s future;
there’s nothing new here. It
briefly explains OS/2 con-
cepts like multitasking and
time-slicing and concisely, al-
beit simplistically, summa-
rizes what’s different between
0S/2 and MS-DOS.

Reading this book was hard
for me. I know a fair amount
about OS/2, and I didn’t like
its condescending tone.

I can’t recommend this
book as a way to supercharge
OS/2. As a tutorial on using
batch files, however, it is use-
ful thoughnotunique; most of

continued



> Minidisks

40 tracks/side at
48 TPI

> - ”
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he more invaluable your data is to you, the more you'll
value Verbatim® Because when it comes to high
performance and data protection, Verbatim has the winning
combination no other floppies can copy.
Consider this: Verbatim DataLife®
floppies are engineered to perform an
average of 50 million revolutions. That’s 15
times the industry standard.
Then consider that Verbatim
DatalifePlus™ and Datalife HD 54"
disks were the first floppies to be factory formatted.
Verbatim also gives you plenty to consider when it comes to

data protection. After all, nearly 50% of all computer users have
lost time and money due to accidental data loss. That's why
Verbatim offers advantages like DataHold™ and DataHold 1I

7 /Who Pu A
Prelﬁlum On Per
- And rotectlon.

Minidisks 2
25/20

40 tracks/side at
48TPI

anti-static liners. So static charges are dispersed before they
ever have a chance to build up.
For the worlds ultimate data protection, DataLifePlus floppies
have an exclusive DuPont Teflon® coating. So fingerprints and
spills can be easily wiped from the
recording surface.

And of course, all Verbatim floppy disks
are tested to be 100% error free and are
backed by a lifetime warranty.

Verbatim data cassettes and cartridges,

8, 54" and 3)2" diskettes. For people who put a premium on
performance and protection.

For more information on the full line of high-quality
Verbatim products call 1-800-538-8589.

® Teflon is a DuPont registered trademark.

rbatlm

' A Kodak Company
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'286/SS

Complete 12MHz "286
with 32MB Hard Drive!

Only $139500

115 the fastest 286-12 you can buy. Workhor se

of the industry. Rugged from the ground up.
This true Zevo-Wait state system features a
fast Seagate auto-park hard drive. Nothing
can touch it!

= 80286-12 CPU, 6/12MHz Dual Speed
keyboard/hardware selectable. Reset and
Tirbo buttons right up front.

s Zero-Wait State DRAM, 512K expandable
to 4M B on the motherboard (16M B System
Total). EMS capability!

= Fast 32MB Seagate 138R Hard Drive with
auto-park, 1.2MB Floppy Drive.

= Ultra high speed Hard/Floppy controller.
L1 tnterleave, 800 K B/sec transfer rate.

= High-Res Amber Display, Tilt/Swivel Base.

s ZEOS Enhanced 101 Key Keyboard, with
Pleasant Tactile/Click Feel.

= Serzal and Payallel Printer Povts.

= Clock/Calendar with Battery Backup.

= 6-16 and 2-8 bit expansion slots.

» 80287 support, up to I2MHz.

= Heawy Duty Case complete with Security
Lock and LED indicators.

20MHz '286 HARD DRIVE SYSTEM

286/20— At 20MHz, the fastest °286.
Complete with our 32M B, 33ms Hard Drive
and IMB RAM. This is what Dazzling
Speed is all about. Only $2095.00
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, *sells them factory direct to you. PC Resource .
“ZEOS...provides quality comparable with the [BM or Compaq and does[ -
so for about 70% of the cost

Performan

If you re buying a new computer, ZEOS® is your best choice. Why?
‘Because ZEOS custom builds the best col‘rfl[puters money canbuyand
agazine putit thisway,

And a recent review in PC Magazine said “comparing the ZEOS witha

 typical clone is a bit like comparing the Space Shuttle Booster rocket with

a helicopter rotor... If you're looking for
. one of the fastest rldes around ata

- down-to-earth price, don't pass %) :
. ZEOS. Solid construction, flexible de-
. sign and escape-velocity performance
. make it a top flight choice”
: We couldn'’t have said it better
L ourselves.

i That's why ZEOS is fast be-
. coming the preferred choice of cor-
¢ porate, government and institu-
tional buyers around the world.
That’s why it’s the best choice

_ for you.
e So pick out your dream

- machine and order it now with

: confidence. Dazzling performance and

mcredlble prices await you. Guaranteed. Order now by
calling 800-423-5891. ~

credible

Options Galore. As PC Magazine said, “more options than even the
most configuration-hungry-hound could p0551b1y need. Including 14"
EGA, add $495. 14" VGA, add only $695. An incredible selection of hard
drives and virtually an other add-on you could want. Call now Toll Free
for details 800-423-5891.

All prces and specifications are subject ta change without notice. Please call for current pricing and warranty details.
ZEOS is a publicly traded company; MPLS/St. Paul Local OTC. ©1989 ZEOS International, Ltd,, 530 5th Avenue. N.W,, St. Paul, MN 55112




The New ZEOS 386X Hard
Drive System. Below "286 Prices!

Only $189500
The ﬁaure is now!

PC Mégazine says "3865Xbaséd machines

are the right choice...” the new ZEOS 386SX

15 why. The future is yours now with the new

ZEOS '386SX. It’s even priced below compar-

able ‘286 systems!

= 803865 X-16 CPU, 8/16MHz Dual Speed
Keyboard Selectable. Reset/ Turbo buttons.

= Zero-Wait State DRAM, 512K expandable
to 4MB on board (16 MB System Total).

= Shadow RAM and EMS capability.

= Fast 32MB Seagate 138R Hard Drive,
12MB FDD

= Ultra high speed Hard/Floppy controller.

‘ Ilmterkave, 800 KB/sechd transfer rate.

® High-Res Amber Display, Tilt/Survel Base,
compatible graphics controller.

» ZEOS Enhanced Tactile/Click keyboard.

= High Speed Serial and Parallel ports.

8 6-16, 2-8 bit expansion slots. 803875 X Math
coprocessor support. ,

 ZEOS space saver case. Including Security
Lock and LED indicators.
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- '386DT

Complete ZEOS 20MHz
’386 Desktop System., 65 MB Drive!

Only $299500

A 20 MHz Powerhouse!

The new 386 desktop standard. Featuring
our 64K CACHE (twice that of most competi-
tors) providing Zero-Wait State performance
vastly superior to page/interleave memory
schemes. Incredible value.

= High speed Zero-Wait 64K SRAM CACHE.

= Genuine 32-bit Intel 80386-20MHz CPU.

= JM B of Zero-Wait DRAM Expandable to
16MB System Total.

= Fast 65MB Seagate Hard Drive, 1.2MB
Floppy Drive.

= Ultra lagh speed Hard/Floppy controller,
11 interleave, 800 K B/sec transfer rate.

= High-Res Amber Display with Tilt/Swivel
Base, compatible graphics controller

= J01 Key ZEOS Tactile/Click keyboard.

= High speed Serial and Payallel Ports.

= 1.32, 516 and 2-8 bit slots.

u 80387 math coprocessor support.

s ZEOS 5-bay case. Including Security Lock
- and LED indicators.

'386/V

Complete 25MHz ’386
Vertical System. 65MB Drive!

Only $3995.00

33MHz systems also available!

ZEQOS 25MHz and 33MHz 80386 systems
are the fastest, most advanced available
anywhere. Review after review, these ZEOS
systems are selected as the best price/
performance buys. A poweruser’s dream.

= High Speed Zero-Wait 64K CACHE.

» Genuine 32-bit Intel 386-25 or 33MHz CPU.

s IMB Zero-Wait 32-bit DRAM expandable
to 8MB on board plus 16 M B 32-bit
expansion (24MB fotal).

= Fast 65M B Seagate Drive, 1.2MB FDD.

s Ultra high speed Hard/Floppy controller;
L1 interleave, 800 K B/sec transfer rate.

= High-Res Amber Display, Tilt/Swivel Base.
= 101 Key ZEOS Tactile/Click keyboard.

= High Speed Seival and Parallel Ports.

= ]-32, 6-16 and 1-8 bit slots.

= 80387 and Weitek 3167 support.

s Heavy Duty 6-bay Verticle Case.

Deskiop configurations also available.

Order Now Toll Free
 800-423-5891

FAX Orders Dial: 612-633-2310
In Minnesota Call: 612.633-4591
MasterCard, VISA and COD
Open days, evenings and weekends
Se habla Espafiol.
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IF YOU DESIGN ADD-IN BOARDS FOR THE NEW
IBM PS/2 SYSTEM YOU NEED OUR

MICROCHANNEL
4860 ©
INTERFAGE CRIP

Just some of the Functions implemented:
Program. Option Select * 32 Bit Data Bus Contr.
Multi Device Arbitration * Channel Check Indicator
Memory and I/O Transfer contr. * Wait State Log.
16 Programmable Address Levels.
It comes in a 68 pin PLCC and is fabricated in 1.5u
CMOS,only consumes 150mW. You can replace 10
to 20 TTL devices, a board real estate saving of

. 20 to 65 sqcm. A reduction of board developement
time of some weeks is realistic. Only requires 2
additional 74LS245 for 16 bit systems, or 4 for
32 bit systems. The chip costs US$ 15,- in
quantities of 5000 and is available now.
EDC GmbH. Taunusstr.51
8 MUNICH 40 W. GERMANY

- Tel.(89)3507076 .

' Fax.(89)3596180 IBM,PS/2 and Mlcro-

channel are registered

Tx. 5212599 trademarks of IBM
Dealer inquiries invitedw ;

Intfroducing the
Smallest 80386 based
PC Compatible Single
Board Computer

OnIy 4’ | 6’

CEBIT 89
HALL 006
FLOOR E06

STAND FI5

Quark/PC® 11
¢ VGA® VidedColor LCD Controller

¢ SCSI Hard Disk Control
e Up to 4 Mbytes Memory and more

To order or enquire call us today.
Megatel Computer Corporation
(416) 745-7214 - FAX (416) 745-8792
_174Turbine Drive, Weston, Ontario M9L 252
Distributors
Germany — (06074) 98031 FAX(06074) 90248
taly&Southern Europe — NCSltalia(0331)256-524 FAX (0331)256-018
UK. — Densitron (0959) 76331  FAX (0959) 7107
Australia — Asp Microcomputers (03) 500-0628 FAX (03) 500-9461
Denmark — Ingeniorfirmaet (452) 440488 FAX (452) 440715
Finland — Digipoint (3580) 757 1711  FAX (3580) 757 0844
Norway — AD Elektronikk (09) 877110 FAX (09) 875990
Sweden— 46-40 78078 FAX 46-40 139038

Quarklsaregistered US. trademark otF. & K. MFG. Ca Ltd. VGAIs aregistered rademarkofIBMCorp

L—— megatel
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the techniques will apply to
MS-DOS as well as to OS/2.
Tolearn about OS/2 batch-file
programming, you might
wanttoreada magazine article
or your OS/2 user’smanual in-
stead and save $22.95.

—G. Michael Vose

Advanced QuickC by Werner
Fiebel, Osborne/McGraw-
Hill, Berkeley, CA: 1988, 711
pages, $21.95. A few years
ago, it was fashionable to
claim that ‘““Real program-
mers eatmeat” as a parody on
the consciousness-raised
early-1980s male who was
man enough to eat quiche.
While that was a joke, pro-
grammers do want “meat” in
their programming texts.
Werner Fiebel’s latest book
satisfies such an appetite.

Not really a book about
QuickC as much as a book
about C programming that
happens to use QuickC, Ad-
vanced QuickC features over
600K bytes of source code.
This code is not short snippets
written just to explain a C con-
cept; these fragments perform
serious, useful tasks. The lists
of routines in the book reads
like a computer science cornu-
copia: stacks, queues, linked
lists, binary trees, parsers,
data compressors, encryption
routines, quadratic random-
number generators, simula-
tions, statistics models, and
graphing routines. All this
codeisavailableonadisk from
the author for an additional
charge.

The text accompanying the
code describes the algo-
rithms, sometimesin great de-
tail, and is easy to follow.
Long programs are broken
down with paragraphs that ex-
plainwhateach functionin the
program does. These explana-
tions explore problems with
any given algorithm, like the
discussion of Quicksort’s poor
performance on small data
sets, and presents programs
thatdon’t work the way you ex-
pect them to, followed by a
corrected version of the code.

The section ondataencryp-
tion offers some puzzles you
can play with to exercise and

better understand the encryp-
tion algorithms.

The appendixes in this book
summarize the QuickC com-
mands and probably offer
enough information about
QuickC to let an experienced
Pascal programmer jump to
QuickC with little difficulty.
But since QuickC of fers exten-
sive on-line help and comes
with a reference manual, the
material here probably won’t
be of much use. But if you’re
like me, you’ll use the vast se-
lection of routines that make
up the restofthe book over and
over.—G. Michael Vose

Advanced Turbo C, A Pro-
grammer’s Guide by Donna
Mosich, Namir Shammas, and
Bryan Flamig, John Wiley &
Sons, New York: 1988, 339
pages, $21.95. All too often,
programming books, even ad-
vanced ones, end up being no
more than expanded reference
manuals. Advanced Turbo C,
however, covers material that
is absent from the Turbo C
manuals (including version
2.0) butalso provides genuine
insight into the unique and
often complex nature of C pro-
gramming.

Thebookbeginswithacon-
cise C summary but quickly
moves into deeper waters, de-
veloping in the next few chap-
ters a mouse-based text win-
dow system. The authors
should be complimented on
the handiness of their pro-
grams. The code is clear, well
commented, and good for
learning. It is also efficient
and useful (conveniently di-
vided into header files and
program files). Some readers
may want to include itin their
own libraries.

Advanced Turbo C goes on
to cover standard Turbo C
subjects, such as file I/0,
memory allocation, and “ge-
neric” programming. The
window system from the ear-
lier chapters, for example, is
adapted for graphics. The
book concludes with a final
projectofaminihypertextsys-
tem, a composite of tech-
niques previously discussed.

continued
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all backed by

“We are very hapMat our é'ystem

top of the stack in both price and

but it is your courteous, serviceﬁth
tested by the compet/t/on

20 Mhz-386 EGA-.. .
1 Meg 60NS Ram
g ; 1.2 Meg 54" Drive
3. Dnve & o 8. 1.44 Meg 3.5" Drive
Hard Driyge@8 mMs)t o 80 Meg Hard Drive (28 MS)
i 1 to 1 Interleave

1 to 1 lnterleave
EVEREX EGA Board

EVEREX EGA Board '
14" EGA Moni 14" EGA Monitor
| 1 Parallel / 2 St ns 1 Parallel / 2 Serial Ports

, 101 Key Keyboard 101 Key Keyboard
¥ MS DOS w/GW Basic | MSDOS wiGW Basic o o yi i}
e g B
w12 Thz $2195.00+ 386'SX $2695 00
| . ' L ' (Same configuration as above)
’ ; ! ’ gteve Apiki & Stanford Diehl
b b, , ct. 1988, BVIE :
J E 25 Mhﬁ&ﬁ GA Review of 20 386 ”'*
SRR e “Emerging as truly 1§ W

exceptiona/. 4
* The Gate way

; & to11Ir terleave ;
§ 16 Bit VGA Board' +
;;N%C MULTI SYNCH Il -

:_urpnsed to;see a !
’I/bemselfmg
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$95 2400 BAUD MODEM

30 DAY FREE TRIAL!
SUPERIOR PERFORMANCE is the reason to

~ buy this modem, not its low cost ! ! ! Most low oost 2
odems are error prone or have other faults. Not ours, the: |
utperform the most expensive modems costing sev
_ dollars. DYNAMIC IMPEDANCE STABILIZATION, DIS, in
. CompuCom automatically compensates for real-world phone lin
~ pedance variations. It improves signalquality and reduces errors (due
to noise and poor telephone circuits) up to 95%. This is not simply an
error correction scheme nor is it marketing hype. Our modems are truly
superior. We can prove it! The CCC 2400 is a $95 high performance
Hayes- compatible IBM internal half card. It will outperform the alter-
natives. [n combination with DIS ($24 option) it will outperform the
challengers, regardless of cost. Made in USA -« five year warranty
internal speaker - software included « dealers inquire... If you aren’t
totally satisfied, you may return it within 30 days for a full refund.
1275 PALAMOS AV call for details SUNNYVALE CA

(408) 732-4500

(800) 228-6648  CompuCom Corporation

- MR. BOOKSe

. asks:
‘“Did your best friend run off with your
wife and your software manuals? And you
miss your manuals!”’ Well, we can help,
s we stock the industry’s best computer
books, and at great discounts!
SAVE UP TO 40% OFF!

# OF DISC.

No. BOOK TITLE PUB. PAGES QUAL GRD.PRICE
7266 Build Your Own 80286 IBM

Compatible TAB 208 = 15.93
6090 C Primer Plus. Revised Ed SAM 576 b B/l 2146
2519 Compl. Hypercard Hndbk 2nd edBAN 720 e | 25.76
5008 Custonrizing AutoCAD NRD 560 - I/A 30.06
5240 dBase [lI+ Handbook, 2nd Ed. QUE 519 - | 17.16
7903 Desktop Publish. w/PageMaker WLY 289 i’ 17.16
5002 Inside AutoCAD NRD 576 . I 30.06
4300 Inside OS/2 MS 685 I/A  17.16
7107 Lotus 1-2-3 Desktop CompanionSYB 976 e I 19.74
7112 Mastering AutoCAD. 2nd Ed. SYB 739 e | 25.76
7114 Mastering Crosstalk XVI SYB 187 ‘ 14.58
6601 Mastering First Choice SF 301 . B 17.24
7012 Mastering Ouattro SYB 576 - 19.32
7023 Mastering Ventura SYB 547 - | 19.74
7007 Mastering WordPerfect 5.0 SYB 708 18.88
7031 MS-DOS Power User's Gd 2nd EdSYB o I/A  17.16
5255 Norton's Prgmr's Gd to PC&PS/2MS 511 I 19.74
4249 Prgmr's Gd to PC&PS/2 video sysMS 544 I/A 20.20
4230 Proficient C MS 512 I’A 2020
2306 Programming in Clipper, 2nd EA AW 728 - 2832
4279 Programming Windows MS 852 A 21.46
4242 Running MS-DOS, 3rd Ed. MS 512 | 18.59
7053 Understanding dBASE Il Plus SYB 425 | 17.78
5282 Using 1-2-3, Special Edition QUE 905 | 2021
5288 Using Enable, 2nd Ed. QUE 750 o 19.74
5222 Using WordPerfect. 5.0 QUE 876 B/l 18.88
5208 Using WordStar, ver 5.0 QUE 535 . | 16.30
* GOOD B BEGINNER SHIPPING & HANDLING
** VERY GOOD I INTERMEDIATE $1.60 - 1 BOOK
*** EXCELLENT A ADVANCED 31.00 EACH ADD’L BOOK

Call for our ‘Catalog on a Disk’ of approximately 2,000 of the best
computer books, by the best authors in the industry. With mini-
reviews of selected titles $2.50 for shipping & handling.
ORDERS ONLY: 1-800-274-1460: ORDERS ONLY
Questions/Title Searches/Inquiries Call 303-984-2315
MR. BOOKS, INC., 400 N. 7th, New Castle, CO 81647
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What sets Advanced Turbo
C above other programming
guides is that the examples it
uses are both educational sam-
ples and useful routines.

—David A. Mindell

The Book of Fax by Daniel
Fishman and Elliot King, Ven-
tana Press, Chapel Hill, NC:
1988, 134 pages, 312.95. The
Book of Fax is a simply written
feature- and benefit-oriented
overview of fax machines
aimed at businesspeople and
other would-be fax purchasers
whohave a minimal interest in
the technology. Even at 134
pages, including the index, the
book contains considerable
padding, but when the authors
getdown to their subject, they
cover the basics well.

In this case, the basics are
such things as features and
benefits, price ranges and
what you can expect to get for
your money, channels for buy-
ing a fax machine, and the ad-
vantages and disadvantages of
each. Some attention is paid to
computer fax boards, as well.
Throughout, the emphasis is
on using fax.

The authors discuss the
technical aspects of fax only
insofar as they affect the user.
They only touch on differ-
ences between group 1, 2, 3,
and 4 coding, for example,
and there is no discussion of
coding methods or transmis-
sion characteristics. If you
want to understand how the
technology works, look else-
where.

Because The Book of Fax is
so determinedly nontechnical
in its orientation, it doesn’t at-
tempt to discuss installation
and troubleshooting. It gives
you tips on where to buy a fax
machine and what to look for,
but it won’t help you connect
up your purchase or deal with
the common problems with
fax.

The weakest parts of the
bookarethe authors’ attempts
to discuss the strategic and
business applications of fax
machines. The strongest parts
arethe wealth of practical tips
for using fax machines. Fish-
man and King alert the reader

to the problem of fax junk
mail, forinstance, and they of -
fer suggestions on how to deal
with it.

The Book of Fax is best used
as an orientation tool. It will
give a nontechnical person in-
terested in fax an overview of
the field. It provides a starting
point for a would-be fax pur-
chaser, butitis far from acom-
plete guide.—Rick Cook

Defense Applications of Ar-
tificial Intelligence: Prog-
ress and Prospects edited by
Stephen J. Andriole and Ger-
ald W. Hopple, Lexington
Books, Lexington, MA: 1988,
385 pages, $65. This is a col-
lection of 20 essays about the
“marriage of artificial intelli-
gence technology and a host of
Department of Defense prob-
lems.” Theessays are grouped
into four categories: the na-
tional defense agenda, appli-
cations exploring the Al-na-
tional defense interface, case
studies, and prospects and
prognosis. The contributors
offer up a good deal of new in-
formation and food for
thought. Naturally, most of
the articles are strictly mili-
tary in scope, but a few have
wider application.

What does it all boil down
to? Hopple, using a somewhat
strained metaphor, concludes
that “the marriage between
defense and AI has become a
mature and fertile union—past
the hype of the honeymoon but
reassuringly distant from the
divorce court as well.”” De-
fense Applications of Artificial
Intelligence definitely offers
most Al readers an unusual
perspective ontheir field ofin-
terest.—Jack D. Kirwan B

CONTRIBUTORS

David A. Mindell is a techni-
cal writer and consultant in
Aspen, Colorado. G. Michael
Vose is editor of the OS/2 Re-
port. He lives in Peterborough,
NewHampshire. Rick Cook is
a journalistliving in Phoenix,
Arizona. Jack D. Kirwan is
an assistant editor of The
Energy Journal at the Univer-
sity of Arizona in Tucson.



Our (HSI) Color” Frame Grabberletsyouchange
your image as fastas you change your mind.

Welcome to the real-time world of color image processing.

If you work in a high speed environment with an IBM PC AT
or compatible, you already know how complex and time-consuming
RGB color processing is. In contrast, HSI processing lets you manip-
ulate hue, saturation, and intensity independently and in real-time.
Add that to your power and memory!

Our DT2871 (HSI) Color™ Frame Grabber with its Aurora™
software simply facilitates and accelerates conventional color image
processing. Take a quick look at the “split personality” above and
see why.

The image on the upper left shows Data Translation President,
Fred Molinari’s true colors in a frame captured directly from a
video camera. Then, to illustrate the broad range of colors available
to you, we changed the background hue value in the upper right
image. Next we increased the saturation on Fred's shirt and tie, and
adjusted both the RGB and HSI values on his snappy jacket. And

finally, we dropped out the color to show the intensity values—all
in real-time.

So, whether your application involves animation, cosmetic
analysis, robotic vision or quality assurance on fruits and vegetables,
our DT2871 is the real-time solution for color image processing
you've been looking for.

Call (508) 481-3700
In Canada, call 1-800-268-0427.

Bu:,':ré:{gg?:;feﬁ?s' Scientific Industrial
Animation Astronomy Machine guidance
Electronic prepress Medical diagnostic Machine vision inspection
Electronic publishing, imaging — Agriculture {fruits and

either true color Microscopy vegetables)
or gray scale Modeling — Cosmetics
Film colorization Motion analysis —Electronic components
Picture databases Remote sensing —Food
Slidemaking Surveillance —Textiles
Training Robot guidance

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700 TIx 951646
H ion Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tix 94011914

United Kingd ters: Data Tr

West Germany Heaquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany07142-54025
International Sales Offices:Australia (2) 662-4255; Belgium (2) 735-2135; Canada (800) 268-0427; Chile (2) 25-3689; China (408) 727-8222, (1) 868-721; Denmark (2) 274511; Finland (90) 372-144; France (1)
69077802; Greece (1) 951-4944, (31) 527.039, (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel (3) 5401524; Italy (2) 82470.1; Japan (3) 348-8301, (3) 502-5550, (3) 355-1111; Korea (82) 756-9954;

Morocco (9) 30-4181; Netherlands (70) 99-6360; New Zealand (9) 504759; Norway (2) 5312 50; Peru (14) 31-8060; Philippines 818-0103; Portugal 545313; Singapore 7797621; South Africa (12) 8037680/93; Spain (1)
455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 918-4740; United Kingdom (0734) 793838; West Germany 07142-54025.
(HSI) Color Frame Grabber is a trademark and Data Translation is a registered trademark of Data Translation, Inc. All othertrademarks and registered trademarks are the property of their respective holders.
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GEE. I'LL FAX
MY PO. TOGET IT
THERE FASTER!

WE'LL MATCH NATIONALLY ADVERTISED PRICES.

ASSEMBLY LANGUAGE
Advantage Disassembler
ASMFLO
Incra
MS Macro Assembler
OPTASM
SOURCER

w/BIOS SOURCE
TurboAsserubler/Debugger
Visible Computer: 80286

BASIC

db/LIB

Facelt

GraphPak Professional

MS BASIC/6.0

MS QuickBASIC 4.5

QuickPak Professional

QuickWindows
w/Source

QuickWindowsAdvanced

SoftCode

True BASIC

Turbo Basic

C LANGUAGE
C-terp
Lattice C
Microsoft C
QuickC
w/ serial mouse
Turbo Cv. 2.0
Turbo Cv. 2.0 Professional
Watcom C
ZortechC+ +
w/source

C LIBRARIES/UTIUTIES
C ASYNCH MAN
CTOOLS PLUS/5. 0
C Utility Library
DESQview API C Library
Essential Communications
Greenleaf Comm Library
Greenleaf Functions
Greenleaf SuperFunctions
GreenleafTurboFunctions
PC-lint
PCYACC
TimeSlicer

w/ source
Turbo C TODLS
vLIB

w/source

C GRAPHICS

Essential Graphics
w/source

GraphiC

GSS Graphlc Dev.Toolkit

HALO '8

HALO 88 for MS Devel.

MetaWINDOW

MetaWINDOW/PLUS

TurboHALO

LIST OURS
295 278
100 90
180 CALL
150 99
125 105
100 89
140 125
150 105
100 89
139 121
99 90
149 127
295 199
99 69
149 129
79 70
99 90
139 125
79 69
100 80
100 69
298 232
450 289
450 299
99 69
249 149
150 105
250 175
295 269
100 90
150 135
175 137
129 99
199 139
200 165
185 125
229 169
209 = 155
265 189
109 79
139 101
395 359
295 279
1000 = 899
129 99
99 89
149 129
299 {229
595 509
395 322
595 489
325 229
595 {399,
195 162
275 [E1232
100 80

C SCREENS/WINDOWS
Curses (Aspen)
w/source
C-Scape
CWindows Toolkit
Greenleaf DataWindows
Greenleaf Makeform
HI-SCREEN XL
JAM
JYACC FORMAKER
PANEL Plus
PANEL/QC or /TC
Vitamin C
VCScreen
Vermont Views
w/ Source Code

COBOL LANGUAGE
Micro Focus COBOL/2 Toolset
PC-CICS
Personal COBOL
Micro Focus
COBOLWorkbench
Microsoft COBOL 3.0
Realia COBOL
w/RealMENU
RM/COBOL

COMMUNICATIONS
Carbon Cogy Plus
Close-Up(Support)
Close-Up (Customer)
Co/Session (2 user license)
Support
Application
MIRROR III
RELAY Gold
RELAY Silver

dBASE LANGUAGE
CLARIO

Cllear +

Clipper

dBREE 11 Plus

dBASE IV

dBASE Graphics for C
dBASE ON LINE

dBASE Programmers Utilities
dBASE Tools for C
dBASE Tools for Pascal
dBFast

Flipper

FoxBASE +

Genifer

Integrated Dev. Library
QuickSilver

R:Base for DOS

R &R

w/ Clipper/FoxBASE module
Say What!

Scrimage

SilverComm Library

The Documentor

LIST OURS
19 105
289 249
299 282
100 90
295 209
125 90
149 129
750 684
495 453
495 395
129 99
225 162
149 109
395 CALL
790 CALL
900 733
1495 CALL
149 121
1800 1465
900 599
995 = 799
145 929
950 763
195 135
245 222
195 116
249 | 227
175 157
125 116
100 90
250 229
150 = 139
695 599
200 165
695 439
695 399
795 = 485
90 69
69 60
90 79
90 69
90 69
100 75
195 | 179
150 = 129
195 182
395 249
395 259
149 Hii3s
599 369
725 529
150 © 129
199 | 179
50 45
CALL CALL
150 139
295 229

LIST OURS

Tom Rettig’s HELP 120
Tom Rettig’s Library 100
Ul Programmer 295
XDB-SQL 495
DEBUGGERS
386 DEBUG 195
Periscope 1/512 K 795
Periscope |1 175
Periscope |1x 145
Periscope 11110 MHz 1395
Quaid Analyzer 200
Sherlock 195
Trapper 150
DESKTOP PUBLISHING
HALO DPE 195
MKS SQPS 495
Pagemaker 695
Ventura Publisher 895
DISK/DOS UTILITIES
Command Plus 90
Command Tips 90
Disk Optimizer 60
FANSI CONSOLE 75
FASTBACK Plus 189
hTest hFormat 90
MACE Utilities 99
MKS Toolkit 199
Norton Commander 89
Norton Utilities 100
Norton Utilities, Adv. Ver. 150
PC/Tools Deluxe 80
Vcache 50
Vfeature 80
Vfeature Deluxe 120
Vopt 50
Xtree 70
Xtree Pro 129
ZYINDEX3.0 95
ZYINDEX PROFESSIONAL 295
EDITORS
BRIEF 195
Epsilon 195
KEDIT 150
ME 89
w/source 189
MKS VI 149
Multi-Edit 99
Norton Editor 75
PC/EDT+ 295
Pi Editor 149
Slick Editor 195
SPF/PC 245
VEDIT PLUS 185
vq 270
FILE MANAGEMENT
Btrieve 245
Xtrieve 245
ReportOption 145
Btrieve/N 595
Xtrieve/N 595
Report Option/N 345
CBTREE 159
C-Index for MSC 195
C-IndexforTurbo C 100
C-Index Plus 395
c-tree 395
d-tree 495
r-tree 295
c-tree/r-treebundle 650
CQL Query System 395
Ctl 250
dBC 11l PLUS 750
db_FILE 395
db_RETRIEVE 395
Essential B-Tree 99
w/ source 198
L 795
FORTRAN COMPILERS
477
Lahey Personal FORTRAN 77 95
MS FORTRAN 450
RM/FORTRAN 595
FORTRAN LIB./UTILITIES
FITLIB 350
FFTLIB 350
Grafmatic 135
MINIPACK1-LIB 350
Plotmatic 135
SPARSGEM 350
Spindrift Library 149
Tekmar Graphics Library 195
LINKERS/LIBRARIANS
OPTLIB 49
OPTLNK 125
PIink86pIus 495
Plib 195
PolyLibrarian | 99
PolyLibrarian 11 149
RTLink 195
MODULA-2
JPI Top Speed Modula-2 100
LOGITECH Modula-2
Development System 249

CALL
80
229
419

145
636
141
106
1195
179
179
CALL

162
CALL
532
554

185

CALL
CALL

599

429

299
479

305
305

305
119
305
135
169

45
109
279
149

131
185

90
199

LIST OURS

Solid B + Toolbox 100 90
Stony Brook Modula-2

Development Package 345 309
OBJECT-ORIENTED
PROGRAMMING
ACTOR 495 423
C_talk 150 129
Smalltalk/V 100 85

Communications 50 45

EGA/VGA Color Ext. 50 45

Goodies #1, #2 or #3 50 45
Smalltalk/V286 200 169
Smalltalk/V MAC 200 179
OPERATING SYSTEMS
Microport:

System V/AT (complete) 649 549

AT Runtime System 249 209

286 DOS Merge 249 209
SCO:

XENIX SysV (comp.) 1295 999

Operating System 595 479
WENDIN:

Operating System Toolbox 99 80

PCNX 99 80

PCVMS 99 80

Wendin-DOS 139 109
0OS/2 DEVELOPMENT TOOI.S
Btrieve for OS/2 455
Epsilon for OS/2 195 151
Greenleaf DataWindows 395 CALL
GSS Dev. Toolkit for OS/2 CALL CALL
LOGITECH Modula-2 349 279
MS Languages CALL CALL
NeWsS/2 495 CALL
Panel Plus for OS/2 495 395
PolyAWK for OS/2 199 179
Vitamin C (OS/2) 345 279
Windows for Data (OS/2) 395 349
PROTOTYPING
C-Scape 299 282
Dan Bricklin’s Demo Program Il 195 = 179
InstantReplay 150 131
Proteus 149 129
Screen Machine 79 60
Screen Star 99 85

w/ source code 198 169
REFERENCE GUIDES
Command Tips 90 80
Norton On-LineProg. Guide 100 75
Tom Rettig's HELP 120 105
PASCAL COMPILERS
Microsoft Pascal 300 189
Turbo Pascal 150 =~ 105
Turbo Pascal 5.0 Professional 250 175
TURBO PASCAL LIBRARIES/
UTILITIES
DATABOSS 399 359
Overlay Manager 45 39
Pascal ASYNCH MANAGER 175 137
PCX Toolkit 90 80
POWER SCREEN 129 99
Turbo Analyst 99 79
Turbo ASYNCH PLUS 129 99
Turbo Geometry Library 150 =~ 135
Turbo MAGIC 199 179
Turbo Plus v. 5.0 100 80

PC-lint 3.0
More C error checking than ever,
50 new error messages, better
message control, supports larger
programs, wild card support,
automatic generation of declara-
tions, faster standard library,
autohelp, four new flags, support
for ANSI C. Supports MS 5.1,
Watcom and Turbo 2.0.
List: $129

PCVMSV. 2.5

The newest version of WENDIN'S
VAX/VMS look-alike operating
system is self-bootable, and will
run mostDOS software while of-
fering multiuser and multitasking
capabilities.

List: $99

Greenleaf ViewComm

Turn your PC into a serial data
analyzer. This combination of
hardware and software lets you
watch live RS 232 communica-
tions. Send data from file or
keyboard, set * tnggers” to con-
trol monitoring and capturing of
data. A must for debugging com-
munication applications.

List: $495 Ours: CALL

Ours: $101

Ours: $80




1000

 This Month's Specials
from Raima Corp.
LIST OURS
db_FILE 395 309
Single user w/source code 890 699
Multi-user 595 469
Multi-user w/source code 1390 1099
db_RETRIEVE 395 309
Single user w/source code 890 699
Multi-user 595 469
Multi-user w/source code 1390 1099
WKS Library 19 169
LIST OURS
Turbo POWER TOOLS PLUS 129 99
Turbo Professional 5.0 125 99
Universal GraphicsLibrary 150 121
SCIENCE/ENGINEERING
SOFTWARE
CSS 495 459
Derive 200 179
DesignCAD 3-D 299 219
EXP 150 -~ 129
HiWIRE-Plus 895 = 805
MathCAD 349 279
MICRO-CAPIII 895 759
Microstat-l 395 349
Systat 595 « 549
Tango PCB 495 469
TECH*GRAPH*PAD 395 359
TRANSLATORS
Bas_C (Commercial) 375 = 323
Bas_Pas (Commercial) 280 242
BASTOC 495 399
Brooklyn Bridge 130 CALL
dB2C 299 272
dBx TRANSLATOR 550 469
PROMULA.FORTRAN 450 409
w/ Library Source 745 669
386 SOFTWARE
386 ASMI/LINK 495 389
386MAX 75 66
386MAXPROFESSIONAL 129 115
Concurrent DOS386 (3 User) 395 = 349
DESQview/386 190 165
F77L-EM/32 895 805
High C 386 895 799
Microport
System V/386 (complete) 899 799
Runtime System 299 |« 269
MS Windows/386 195 130
NDP C 386 595 529
NDP FORTRAN-386 595 529
SCO XENIX 1
Operating System 695 589
Sys. V386 (complete) 1495 1195
VP/iX(2-USERS) 495 399
VP/IX (unlimited users) 995 = 799
VM/386 245 199
VM/386 Multiuser (unlim.) 895 CALL
OTHER PRODUCTS
FLOW CHARTING II 229 207
Mulisp-87 300 219
Mulisp-87 interp/Compiler 400 299
PC Scheme 95 79
Pfinish 395 215
PolyDoc 199 179
Source Print 97 80
Tree Diagrammer 77 70
BLAISE COMPUTING
ASYNCHMANAGER 175 137
C TOOLS PLUS/5.0 129 99
EXEC 95 76
KeyPilot 50 45
PASCALTOOLS / TOOLS 2 175 137
POWER SCREEN 129 99
RUNOFF 50 45
Turbo ASYNCH PLUS 129 99
Turbo C TOO! 129 99
Turbo POWER TOOLS PLUS 129 99
BORLAND
Eureka: The Solver 167 119
Paradox 2.0 725 = 529
Paradox 386 895 = 625
Paradox Network Pack 995 729
SideKick 85 59
SideKick Plus 200 139
TurboAssembler/Debugger 150 = 105
TurboBasic 100 69
Database Toolbox 100 69
Editor Toolbox 100 69
Turbo C2.0 150 105
Turbo C2.0 Professional 250 175
Turbo Pascal 5.0 150 105
Turbo Pascal 5.0 Professional 250 = 175
Database Toolbox 100 69
Editor Toolbox 100 69
Gameworks Toolbox 100 69
Graphix Toolbox 100 69

d Names  1800-445

LIST OURS

Numerical Methods Toolbox 100
Tutor 70
TurboProlog 150

GREENLEAF SOFTWARE INC.

Greenleaf Bus. MathLib
Greenleaf Comm Library 229
Greenleaf DataMath Interface 75
Greenleaf DataWindows, DOS 295

325

OS/2 Version 395
Greenleaf Functions 209
Greenleaf MakeForm 125

OS/2 Version 170
GreenleafSuperFunctions 265
Greenleaf TurboFunctions 109
Greenleaf ViewComm 495
LAHEY
F77L 477
F77L-EMA6 695
F77L-EM/32 895
A.l. DEVELOPER’S KIT

OPERATING SYSTEM 495
PERSONAL FORTRAN 77 95
MEDIA CYBERNETICS
Dr. HALO |11 140
HALO DPE 195
HALO ‘88 325
HALO 88 - MS Developers 595
TurboHALO for C 100
MICROSOFT
MS BASIC/6.0 295
MS C 450
MS COBOL V. 3.0 900
MS Excel 495
MS FORTRAN 450
MS Mach 20 495
MS Macro Assembler 150
MS Mouse Serial or Bus

w/Paintbrush

& Mouse Menus 150

w/EasyCAD 175

w/Paintbrush & Windows 200
MS OS/2 Prog. Toolkit 350
MS Pascal 300
MS QuickBASIC 99
MS QuickC 99
MS Windows/286 99
MS Windows/386 195
MS Windows Dev. Kit 500
MS Word 450
MORTICE KERN SYSTEMS
MKS Awk
MKS Lex:Yacc 249
MKS Make 149
MKS RCS 189
MKS SQPS 495
MKS Toolkit 199
MKS Trilogy 119
MKS Vi 149
NOVELL
Btrieve 245

Xtrieve 245

Report Option 145
Btrieve/N 595

Xtrieve/N 595

Report Option/N 345
Netware C Interface for DOS 295
Netware RPC 950
Netware SQL 595
Netware System CallsforDOS 195
XQL 795

69
45
105

229
169

69
209
299
149

99
135
189

79

CALL

429
639
805

CALL

129

185
189
109
455
459
279
239
779
489
159
599

PROGRAMMER'S POLICIES

Phone Orders

Hours 9 AM-7 PM EST. We accept
MasterCard, Visa, American Express.
Include $3.95 per item for shipping

and handling.
ground. Rush service available.

Mail Orders

POs by mail or fax are welcome.

Please include phone number.

International Service

All shipments by UPS

Phone number required with order.

Call or fax for additional
information.

Dealers and Corporate Accounts

Call for information.

Unbeatable Prices

We’ll match nationally advertised

prices.

Return Policy

30-day no-hassle return policy. Some
manufacturer’s products cannot be
returned once disk seals are broken.

899

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-DOS application so you save valuable time while
maximizing the performance of your 386 PC. Time
consuming tasks like compiling code and run-

ning bulletin boards no longer tie

up your PC, because they run si-

multaneously. VM/386 offers the I C
highest level of data integrity and

software compatibility available in

a multitasking operating environ-

ment. Order your copy today!

List: $245 Ours: $199

ESSENTIAL GRAPHICS 3.0

Power Graphics for C.
It's easy to add sophisticated graphics to any application with this
seasoned library. It provides fast, reliable functions that support 99%
of the graphics adapters in use. Essential
Graphics’ advanced capabilities include 3D
graphics, stacked bar and pie charts, PCX
files, world coordinates, viewports, rubber-
banding and more. Input from mice, digi-
tizers and light pens. Output to printers,
lasers and plotters. And, unlike
Semmm the competition, source is avail-
BB able and there are no royalties.
30-day money back guarantee.
List: $299 Ours: $229

PANEL PLUS 11

The latest offering of this reliable, time-tested screen design product
includes all new documentation, support for virtual screens, scrolling
windows with mouse-controlled scroll bars, a screen design editor
enhanced with new pop-up dialog boxes, and an improved C code

generator. The full library
source code included with P ! NEL

PANEL Plus Il allows your
Roundhill Computer Systems

applications tobe ported

royalty-free between DOS,

05/2 (including dynalink and

MICROSOFT COBOL COMPILER

The complete COBOL development solution for creating OS/2 and
MS-DOS applications. It’s certified high-level ANSI 85 COBOL. And

Presentation Manager support),
Unix, VMS and other operating

it's a native code compiler, assuring
extremelyfast execution.

systems.
List: $495
MICROSOFT COBOL supports the
enormous memory requirements of
mainframe applications. Develop and
maintain applications on a personal
computer and port them to a mini-
computer or mainframe.

List: $900 M. m@

Ours: $599

L]

A

]

Ours: $395

In NY: 914-332-4548

Customer Service: 914-332-0869 Fa‘x 914-332-4021

International Orders: 914-332-4548 Call or Write for
Telex: 510-601-7602 Latest Free Catalog!

1-800-445-78%9

Programmer’s

IULAL

A Division of Voyager Telemarketing
55 South Broadway, Tarrytown, NY 10591
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NOW YOUR SOFTWARE
CAN TEST ITSELF.

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 1-800-283-593 3. And put an end to your
worst nightmares. Automatically.

Circle 33 on Reader Service Card
In Europe, contact:
Elverex Limited, Enterprise House
A Division of CADRE Technologies Plassey Technology Park, Limerick, Ireland
5 Office C Phone: 001-338177
AFAtg OUIECLERLEL QA Training Limited, Cecily Hill Castle

12950 Sﬂfamga AV?nue Cirencester, Gloucestershire, GL7 2EF, England
Saratoga, California 95070 Phone: (0285) 5888




WHAT’S NEW

AST Gets Lower
Than Low

f you're interested in the

most cost-effective business
or home computer from a
reputable company, the AST
Bravo/286 might fit your bill.
It has a low price, a small foot-
print with plenty of room for
extras, and surface-mount
technology.

The system has an 8-MHz
Intel 80286 microprocessor
with no wait states and 512K
bytes of system RAM. A
CMOS memory module per-
manently stores your installa-
tion and setup information so
you don’t have to configure
jumpers and DIP switches.

The Bravo/286 also comes
with a floppy disk drive con-
troller for a 1.2-megabyte
5%-inch floppy disk drive, a
101-key AT-style keyboard,
an RS-232C port, a bidirec-
tional parallel port, and sup-
port for an 80287 math copro-
cessor. The monitor is
optional.

Price: $1245; diskless ver-
sion, $1095.

Contact: AST Research,
Inc., 2121 Alton Ave., Irvine,
CA 92714, (714) 863-1333.
Inquiry 1150.

Bondwell Laptop
Packs Desktop
Punch

he superslim B200 lap-

top from Bondwell in-
cludes just about everything
you need for applications like
word processing and
spreadsheets.

The tried-and-true 8-MHz
80C88 chip processes informa-
tion at a respectable clip from
a standard 720K-byte 3%2-inch
floppy disk drive mounted in
the side of this 2-inch-thick

HARDWARE

e SYSTEMS

SR R T R TR
W AT R A
ARG i)

The AST Bravo/286 makes BASIC look easy.

machine. Also standard is
256K bytes of RAM, expand-
able to 640K bytes, a built-in
nickel-cadmium battery, and
an AC power adapter.

The keyboard includes 81
keys with 10 programmable
function keys. The display is
a 10%-inch-wide LCD with an
80-column by 25-row text
display capability and 640- by
200-pixel resolution.

MS-DOS 3.3 and GW-
BASIC 3.22 come bundled.
Connections can be made
with the B200’s Centronics
parallel port, an RS-232C
port, and an RGB port. The
laptop weighs 8 pounds.
Price: $995.

Contact: Bondwell Indus-
trial Co., Inc., 47485 Sea-
bridge Dr., Fremont, CA
94538, (415) 490-4300.
Inquiry 1151.

Is Your Networking
Terminal Wyse?

hile the WY-212m

network terminal seems
to have all the components
that the great-selling “dumb”
network terminals have, it
also has its own 12.5-MHz
80286.

The system comes with 1
megabyte of RAM, a 102-key
PC-style keyboard, two RS-
232C ports, a Centronics par-
allel port, and a smaller foot-
print than you’ll find on
almost anything save laptops.

Each WY-212m is de-
signed to boot of fa NetWare or
3+Share file server through
an optional Ethernet or Token
Ring card in the system’s
only 16-bit (AT) card slot, or

SEND US YOUR NEW PRODUCT RELEASE
We’d like to 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.

you can add proprietary net-
working hardware.

Price: $1999.

Contact: Wyse Technology,
3571 North First St., San Jose,
CA 95134, (408) 433-1000.
Inquiry 1152.

Wang 80386
for Power Users

he PC 382 is a 20-MHz

80386-based machine
available in either a tower or
desktop configuration that’s
especially designed for com-
munications- and graphics-in-
tensive applications, Wang
Microsystems claims.

A typical system includes
2 megabytes of RAM, a 1.2-
megabyte 5 %-inch floppy
disk drive, a VGA controller,
and a 68-megabyte hard disk
drive. But in the tradition of
big-business systems suppli-
ers, Wang can also supply the
PC 382 stripped or with a
multitude of upgrade
capabilities.

For example, you can ex-
pand memory to 16 megabytes
on the 32-bit paged/inter-
leaved memory controller
card, and there’s room for
two 8-bit and six 16-bit cards
on top of that. You can add a
second 1.2-megabyte floppy
disk drive or a smaller-capac-
ity 5% -inch floppy drive, or
you can add a 1.44-megabyte
3'-inch floppy drive. Hard
disk drives range from 20
megabytes to 321 megabytes.

Monitors of the 12-to 16-
inch monochrome and color
variety are optional.

Price: Typical system,
$6825.

Contact: Wang Microsys-
tems, 10 Technology Dr.,
Lowell, MA 01851, (800)
962-4727.

Inquiry 1153.

continued
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WHAT’S NEW

Light Pen Input
Made Easier

he FT-1000 is a re-

designed light pen from
FTG Data Systétns, the com-
pany that made the light pen a
popular alternative to the
mouse for the health care in-
dustry and others.

Surface-mount technology
allows the new pen to be 42
percent smaller, and it’s also
lighter than before. The ca-
bling that previously coiled
all the way to the back of the
pen has been replaced: There
is about a foot of straight cable
from the back of the pen be-
fore the cable curls to finish its
journey to the computer. The
new pens are compatible with
the IBM XT, AT, and Micro
Channel architecture (MCA)
machines.

Virtually all the programs
written for Microsoft Windows
work with the FT-1000, es-
pecially with the new N-33
Windows driver that Micro-
soft recently completed.

To solve many of the jitter
problems associated with pre-
vious pens, FTG has added
continuous tracking counters
and vertical and video inter-
rupts to the MCA board.
Price: FT-1000, $249; XT,
AT, MCA, or compatible
board, $129 to $189.
Contact: FTG Data Systems,
10801 Dale St., Suite J-2, P.O.
Box 615, Stanton, CA 90680,
(714) 995-3900.

Inquiry 1154.
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The FT-1000 light pen is half the size of the original.

PERIPHERALS

Digitizing Images
Made Simple

o need for a frame grab-

ber here. The EDC-1000
is a complete package provid-
ing a method to input image or
picture data into your com-
puter at near-real-time rates.

The EDC-1000 is com-
puter powered from a standard
XT bus, and it provides a
stream of 8-bit data corre-
sponding to spacial bright-
ness in a scene. It uses a
charged-coupled-device
image sensor, packaged in an
almost 2-inch-square hous-
ing, to help the camera sample
an image into 192 by 165
pixels; computer-controlled
exposure and frame-scanning
times range from 50 millisec-
onds to 2 seconds. Power,
timing, and video signals are
carried on a single cable from
the computer to the camera at
up to 20 feet away.

Your computer must have a
floppy disk drive, 256K bytes
of RAM, and a half-length
XT or AT slot. The operating

system must be DOS 2.1 or
higher. And you can use either
color or monochrome moni-
tors. The software has CGA,
EGA, VGA, and Hercules
adapters and can save images
in either Tag Image File For-
mat or PC Paintbrush format.
Price: $400.

Contact: Electrim Corp.,
P.O. Box 2074, Princeton, NJ
08543, (609) 799-7248.
Inquiry 11585.

A Scanner
for Every Desk

he Kyocera A-800 flat-

bed scanner can scan any-
thing from 8'%- by 11-inch
photographs to pages in books.

Once the document is

scanned, you can scale it from
25 percent to 1066 percent at
resolutions of up to 800 dpi and
then store it on your hard
disk. (Because one 800-dpi-
resolution letter-size image
can consume as much as 3
megabytes of hard disk ca-
pacity, Kyocera recommends a
few megabytes of disk space

for scanned material.)

Scan mode includes line
art, six selectable patterns of
halftone, and four, eight, and
16 selectable gray levels.

You needan XTor AT
compatible with at least 512K
bytes of free RAM operating
under Microsoft Windows 1.03
or higher. The A-800 hooks
into your computer’s parallel
port.

Price: $1985.

Contact: Kyocera Unison,
Inc., 3165 Adeline St.,
Berkeley, CA 94703, (415)
848-6680.

Inquiry 1156.

Laser Printers
Invade the Home
Office

he Blue Chip Compact
Laser Printer features an

8-page-per-minute print
speed ina 17- by 18- by 11-
inch package. It’s aimed at
the home computer market,
with serial ports and a Cen-
tronics parallel port.

On-board memory comes
standard at 512K bytes, ex-
pandable to 5 megabytes. Up
to 128 fonts can reside in mem-
ory at once, or they can be
downloaded or loaded from
font cartridges.
Price: $2499.
Contact: Blue Chip Interna-
tional, Inc., 7305 West Boston
St., Chandler, AZ 85226,
(602)961-1485.
Inquiry 1157.

continued

W ith the introduction of
the RO-5030E rewrit-
able optical disk drive,
Ricoh could be trouble for
such companies as Sony,
Maxtor, and Hitachi.

With what Ricoh calls
*“constant angular velocity
tracking,” each RO-5030E
has adatatransferrateof 1.4

megabytes persecond and an
average access speed of 61
ms. Databuffer memory for
the 5 %-inch internal drive is
256K bytes.

Sustained data transfer
rate is as fast as 100K bytes
per second for recording,
and up to 300K bytes for
reading.

Economy Ricoh Drive Rewrites on Optical Cartridges

The drive incorporates a
SCSI controller and uses
1SO-approved 5 % -inch opti-
cal disk cartridges. Any re-
writable optical media meet-
ing ISO standards can be
accessed using the magneto-
optical writing/reading
technology. Capacity is 512
or 1024 bytes per sector, 297

or 326 megabytes per side,
and 594 or 652 megabytes
per disk.

Price: $3800; cartridges,
$250 each.

Contact: Ricoh Corp., Five
Dedrick Place, West Cald-
well, NJ 07006, (201) 882-
2000.

Inquiry 1158.
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Ifyouperform
calculations, the answer
is obvious.

MathCAD 2.0.

It’s everything
you appreciate about
working on a scratch-
pad-simple, free-form
math—and more. More
speed. More accuracy.
More flexibility.

Just define your
variables and enter your
formulas anywhere on the screen. MathCAD
formats your equations as they're typed.
Instantly calculates the results. And displays
them exactly as you're used to seeing them—
in real math notation, as numbers, tables
or graphs.

MathCAD is more than an equation
solver. Like a scratchpad, it allows you to add
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text anywhere to
support your work,
and see and record
every step. You can
try an unlimited
number of what-ifs.
And print your
entire calculation as
an integrated docu-
ment that anyone
can understand.
Plus, MathCAD
is loaded with powerful
built-in features. In addition to the usual trig-
onometric and exponential functions, it
includes built-in statistical functions, cubic
splines, Fourier transforms, and more. It also
handles complex numbers and unit conver-
sions in a completely transparent way.
Yet, MathCAD is so easy to learn, you'll
be using its full power an hour after you begin.

Zolee livear systew fixch:

-1 8 3
IR e S B )

Requires IBM PC® or compatible, 512KB RAM, graphics card.

IBM PC® International Business Machines Corporation.
MathCAD® MathSoft, Inc.

orours!

What more could you ask for? How about
two new applications packs to increase your
productivity?

The Advanced Math Applications
Pack includes 16 applications like eigenvalues
and eigenvectors of a symmetric matrix, solu-
tions of differential equations, and polynomial
least-squares fit.

The Statistics Applications Pack lets
you perform 20 standard statistical routines such
as multiple linear regression, combinations and
permutations, finding the median, simulating a
queue, frequency distributions, and much more.

MathCAD lets you perform calculations in
away that's faster, more natural, and less error-
prone than the way you're doing them now—
whether you use a calculator, a spreadsheet, or
programs you write yourself. So come on over
to MathCAD and join 45,000 enthusiastic users.

For more information, contact your dealer
or call 1-800-MATHCAD (In MA: 617-577-1017).

MathCAD

MathSoft, inc., One Kendall Sq., Cambridge, MA 02139
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WHAT’S NEW

Taxan Goes Where
No Standards Have
Gone Before

he Ultra Vision 1000

from Taxan is designed
with very high horizontal-
scan-rate ranges—between 30
kHz and 78 kHz for higher-
than-standardized graphics
boards.

The 20-inch monitor is
compatible with IBM and
Apple Macintosh computers
for desktop publishing and
CAD/CAM environments.
Input can include analog RGB
and horizontal/vertical sig-
nals on separate lines.

The horizontal scan rates
are barely low enough to han-
dle the 31.5 kHz of VGA and
the 35.5 kHz of 8514/A.
Lower-frequency boards de-
signed for CGA and EGA
graphics won’t work with
this monitor, but some CGA
and EGA boards operate at
higher frequencies.

The board is partly de-
signed for 1024- by 768-pixel,
noninterlaced graphics with

256 colors—an unspoken stan-

dard, according to Taxan—at

48.5 kHz horizontal and 60 Hz

vertical. On the Macintosh

he MultiSync 3D moni-

tor from NEC Home
Electronics has digital con-
trols that automatically tune
its 14-inch screen to 10 pre-
set frequencies. You can also
program an additional 19
frequencies between the
horizontal scanrangeof 15.5
kHzto38 kHz.

The MultiSync 3D can
automatically identify TTL
and analog input signals and
find matching synchroniz-
ing information among the
10 presets, or it can adjust to
one of your nonstandard
frequencies.

It performs this function

HARDWARE

MONITORS

Taxan’s Ultra Vision 1000 monitor reaches scan rates of 78 kHz.

computers, horizontal scan
rates of 64 kHz produce
1024- by 768-pixel resolution.
The board will also support

the 78-kHz horizontal frequen-

cy that provides 1600- by
1200-pixel resolution for high-
end imaging boards; these
are useful in medicine, for ex-
ample, for laser surgery,
modulating laser wavelengths
for image modifications.

High resolution is partly
due to the proprietary Dy-

NEC MultiSync Features Digital AutoSync

with a Z80 microprocessor,
an EPROM, and 64K bytes
of RAM. When you begin to
receive a new image on the
monitor, the microprocessor
scans memory for similar
digital maps of incoming
waveforms. If none of the
waveforms that are in mem-
ory match the incoming
image, you can manipulate
the image with two buttons
for vertical height adjust-
ments, two for horizontal
width adjustments, and two
for horizontal positioning.
A few seconds after your
adjustments are made, the
monitor writes the param-

namic Beam Focusing fea-
ture, Taxan says. DBF allows
electron focusing from the
center of the screen all the way
to the outer edges.

In addition, the Ultra Vi-
sion 1000 includes a high-con-
trast black background, and
the screen is treated with an
antiglare coating developed
by the Optical Coating Lab in
Santa Rosa, California. Dot
pitch is 0.31 millimeters.
Price: $3695.

eters to memory.

Support for Super VGA
resolution is standard, along
with support for the lower-
resolution EGA and VGA
graphics boards. The moni-
tor is also compatible with
the Macintosh II video card,
which supports a 1024- by
768-pixel interlaced resolu-
tion. Dot pitch is 0.28 milli-
meter. The MultiSync 3D
weighs 35 pounds.

Price: $1049.

Contact: NEC Home Elec-
tronics (U.S.A.), Inc., 1255
Michael Dr., Wood Dale, IL
60191, (312) 860-9500.
Inquiry 1161.
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Contact: Taxan USA Corp.,
161 Nortech Pkwy., San Jose,
CA 95134, (800) 544-3888.
Inquiry 1159.

Sony’s Multiscan
Monitor Features
Video Inputs

he GVM-2000 is an Na-

tional Television System
Committee-compatible 20-
inch multiscan monitor that
also accepts composite video
inputs.

It provides CGA, EGA,
PGA, VGA, 8514/A, and Mac
II modes for IBM compat-
ibles and for compatibility with
Apple’s Mac II. That com-
patibility to synchronize to
RGB inputs of 15 kHz to 36
kHz (horizontal scan) is the
nice thing about multiscan
technology. Vertical scan
ranges from 40 Hz to 100
Hz.

Yet the monitor also re-
ceives analog or digital input
from other video devices for
applications like business pre-
sentations. VCR output, for
example, is 15.5 kHz. The
GVM-2000 accommodates
composite video inputs such as
%-inch tape, '2-inch tape,
video tuners, videodisk play-
ers, ED Beta, and Super
VHS.

Dot pitch is 0.55 millime-
ters. Resolution is 720 by 480
pixels, and maximum video
resolution is 560 television
lines. Standard broadcast
television video is 525 lines,
even though most televisions
can display only about 420
lines. High Definition Tele-
vision video is 1125 lines.
Price: $2495.

Contact: Sony Corp. of
America, One Sony Dr., Park
Ridge, NJ 07656, (800) 222-
0878; in New Jersey, (800)
222-0879.

Inquiry 1160.

continued
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Finally, a mouse with an extraordinary body
— and a mind to match.

A mouse

ballistically

tunedto accel-

erate your cursor acroéS —
any screenwiththe mere flick
of awrist, and slow it down on
arrival for pixel-point control on

detail work,

This mouse is guaranteed to work with all
applications on your IBM personal computer:
And it comes with a great selection of
MouseWare"including Pop-Up DOS*the
ultimate DOS handler; Mouse-2-3," the Lotus
1-2-3"shell; and 35 menus for best-selling
keyboard-based applications.

The Logitech Mouse. $139, complete with
Logitech’s Lifetime Satisfaction Guarantee
andunlimited Product Support.

For your nearest dealer, call:

800-231-7717

In California:
800-552-8885

In Europe:
++ 41-21-869-96-56
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WHAT’S NEW

Board Masters
Voice Mail, Fax, and
Communications

he Complete Communi-

cator is an’XT- and AT-
compatible board that pro-
vides your computer with fax,
modem, and sophisticated
voice-mail capabilities. All
you need is one standard ana-
log telephone line from your
local telephone company.

With an on-board 6502
microprocessor and software
that takes up 75K bytes of
RAM space, the board oper-
ates in background mode.
The voice-mail system allows
up to 999 voice mailboxes,
each of which can hold as
many as 999 messages; each
message can be up to 999 sec-
onds long, the manufacturer
claims. Once that mail is
stored, you can program the
board to call you and deliver
your messages to whatever
phone number you choose.

The board also has a call-
transfer function for when
you’re away from the phone.

The fax capabilities are
what you would normally ex-
pect from any $800-range,
stand-alone, Group III fax ma-
chine, minus the scanning
capabilities. You also get many
features you can’t get on an
inexpensive stand-alone fax
machine, including auto-re-
dial and scheduled transmis-
sion for sending faxes when
telephone rates are lowest;
broadcast capability, with a
distribution list that can be as
long as 99 names; a pop-up
window for sending faxes from
within applications; person-
alized cover sheets; and on-
screen display of faxes, with
zoom and scaling.

The modem operates at the
standard Hayes-compatible
rate of 2400 bps.

Price: $899.

Contact: The Complete PC,
521 Cottonwood Dr., Milpitas,
CA 95035, (408) 434-0145.
Inquiry 1162.
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With The Complete Communicator, voice-mail sophistication

greets fax and modem pragmatics.

Exploit Your Apple
IIGS’s Ensoniq
Sound Chip

he Sonic Blaster isa

stereo digitizer that takes
advantage of the Ensoniq
sound chip on every Apple
IIGS, according to the manu-
facturer, Applied Engineering.

The Sonic Blaster is per-

haps most impressive when it’s
used for audio with a popular
helicopter game called Toma-
hawk. But it’s also quite ef-

he PM3011 controller
card has its own 68000
microprocessor to enhance
AT performance. It works
with a variable-size RAM
cache that allows your AT or
compatible to read and write
to the controller cache while
the controller card simulta-
neously accesses the disk.
Thhis allows disk-intensive
applications to run a dozen
times faster than without the
controller card, claims Dis-
tributed Processing Tech-
nology, because data access
time can be increased 50 to
150 times over that of con-
ventional hard disk drives.
The operation is transparent

fective for manipulating
sounds for audio production
from a number of sound
sources, like home stereos,
CD players, televisions, and
microphones. The interface
is a standard DIN connector.
Included software lets you
add effects such as echo, stut-
ter, backwards, amplifica-
tion, and variable rate.
Price: $129.
Contact: Applied Engineer-
ing, 3210 Beltline, Suite 154,
P.O. Box 5100, Dallas, TX
75234, (214) 241-6060.
Inquiry 1163.

Upgrade Your AT with Disk-Caching Controller

to the operating system,
however, so special software
drivers and ROM BIOS
changes aren’t needed.

The cards use the same
disk format as the Western
Digital disk controller, so in-
stallation means that you un-
plug the existing controller
and plug in the PM3011.
Then you format the disk
drive with the DPTFMT
low-level format utility, en-
abling the controller to re-
map the disk drive geometry
so the operating system
thinksthedriveisa standard
STS06 drive.

Four versions of the card
are available—for an ST506

Speak Your Mind
with the CAD
Voice System

he Bug Voice Command
System is a speech recog-
nizer for CAD workstations.
It features a 25-MHz TMS-320
microcomputer.

It includes its own 64K
bytes of system RAM and uses
only 15K bytes of memory on
your AT-compatible computer.
That RAM allows it to store
up to 100 voice commands to
perform such tasks as change
screen perspective, change
from line-drawing mode to
circle-drawing mode, and
move the cursor to the end-
point of lines.

The board and accessories
are shipped with a starter lexi-
con of 65 commands. Any
CAD package that runs under
DOS and accepts keyboard
input is compatible, Command
Corp. says.

Price: $799.

Contact: Command Corp.,
Inc., 6045 Atlantic Blvd.,
Suite 400, Norcross, GA
30071, (404) 662-1598.
Inquiry 1164.

continued

interface; a run-length-
limited interface; an ESDI
interface; and ST506, ESDI,
and surface-mount-device
interfaces for the SCSI host
bus used in minicomputers.
Each board contains 512K
bytes of cache RAM, ex-
pandable to 16 megabytes
with an optional cache ex-
pansion card.

Price: $1150; with the op-
tional cache expansion card,
$1280.

Contact: Distributed Pro-
cessing Technology, 132
Candace Dr., P.O. Box
1864, Maitland, FL 32751,
(407) 830-5522.

Inquiry 1165.
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WHAT’S NEW

Produce Your Own
35mm Motion
Picture Films

he Imprint system for

the Amiga or Macintosh
IT with the Polaroid Palette
film recorder lets you generate
slides, negatives, transparen-
cies, or instant prints. With an
optional film “back,” you
can even produce 35mm mo-
tion picture films.

With the Amiga system,
Imprint can expose images
composed in more than 16
million colors to develop
visuals from HAM (hold and
modify), IFF (Interchange File
Format), and DigiView’s
RGB-IFF files. You can use
several types of film with the
systems and produce slides,
prints, and transparencies.

With the Mac, the Imprint
supports PICT and PICT2, the
standard picture formats.

Optional “backs” are
available in 4- by 5-inch and 8-
by 10-inch sizes, bulk film
(for as many as 250 exposures,
versus the standard 36),
spectra-type (the kind of in-
stant film that develops be-
fore your eyes), and the 35mm
motion picture version.

With the motion picture
option, you bypass the NTSC
conversion necessary to go
from the computer screen to
35mm film because you
transfer digitally encoded
images directly to the film.
This gives you up to 1500
frames on 100 feet of film.

Of course, you must have the
conversion between the film
and videotape performed at
your local full-service
photography store.

Price: Amiga peripheral
with Polaroid Palette, $2495;
Mac II board with American
Liquid Light film recorder,
$3995.

Contact: American Liquid
Light, Inc., 2301 West 205th
St., Torrance, CA 90501,
(213) 618-0274.

Inquiry 1166.
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Liquid Light’s Imprint system features quality photo out put.

Board Combines
VGA and Frame
Grabber

ublishers’ VGA com-
bines a computer VGA
card with a frame grabber
and allows you to preview
images prior to capture with-
out a second monitor.
The IBM PC XT- or AT-

compatible VGA portion of the
board has 256K bytes of
RAM (expandable to 512K
bytes) for graphics modes
ranging from 640 by 480 pixels
with 16 colors up to 1024 by
768 pixels and 256 colors (with
extra memory). You need a
VGA-compatible multifre-
quency or fixed-frequency
analog monitor.

Drivers are included for
Microsoft Windows and Digi-

he Verticom HX-Series
of add-in graphics co-
processor boards offers
morethanfive timesthe per-
formance of IBM 8514/A
display adapters, claims
Western Digital Imaging.
Yet all the boards are soft-
ware compatible with the
IBM 8514/A display adapter
and can default to VGA.
The Verticom HX16/AT
and the HX16/MC (for the
AT and Micro Channel ar-
chitectures, respectively)
feature 1 megabyte of RAM
and can display 16 on-screen
colors at up to 1024 by 768
pixels. The HX256/AT and
the HX256/MC provide 2
megabytes of memory, 256
colors, and the same resolu-
tion as the two 1-megabyte
boards.
The boards are shipped
with several drivers. These
include the 8514/A adapter

Greater Than the Mighty 8514/A?

interface, AutoCAD ver-
sions 9 and 10, AutoSketch,
AutoShade, Microsoft Win-
dows 2.1, and Verticom
Twin Focus. Only multifre-
quency monitors are sup-
ported, however, because of
theneedto work up from the
VGA standardof 31.5 kHz to
the 1024- by 768-pixel re-
quirements of 48.5 kHz.
Kits are available for up-
grading the cards to 256
colors, and software devel-
opers can choose from on-
board palettes 0f 256,000 or
16.7 million colors.
Price: HX16/AT, $2495;
HX16/MC, $2795; HX256/
AT, $3495; HX256/MC,
$3795; HX-256C upgrade
kit, $1195.
Contact: Western Digital
Imaging, 800 East Middle-
field Rd., Mountain View,
CA 94043, (415) 960-3353.
Inquiry 1169.

tal Research’s GEM.

The frame grabber portion
of the board captures 320- by
200-pixel images in 64 gray
scales in one-sixtieth of a sec-
ond, from video cameras,
videotape players, and other
video sources. Unlike a flat
scanner, the board captures
three-dimensional images.
And if the board is set up to
capture a photo or other two-
dimensional image, it can rep-
licate a scanner.

Price: $699.

Contact: Willow Periph-
erals, Inc., 190 Willow Ave.,
Bronx, NY 10454, (212)
402-0010.

Inquiry 1167.

Synchronize Amiga
Graphics with NTSC

he Commodore A2300

Genlockboard lets you
merge Amiga 2000-gener-
ated graphics with output from
standard National Television
System Committee (NTSC)
video sources like VCRs,
video cameras, and laser disk
players. Or you can merge
the Amiga graphics with PAL
graphics.

The board fits into the
Amiga’s video expansion slot,
coupling video with the
Amiga’s inherent multitasking
capabilities. For Amigas,
standard resolution (in pixels)
is either 320 by 200, 320 by
400, 640 by 200, or 640 by
400.

The Amiga 2000 is easily
upgradable, with seven Amiga
or full-length XT or AT ex-
pansion slots; a CPU expan-
sion slot for a 68020, a
68030, or math coprocessor
boards; and a video expan-
sion slot.

Price: $399.

Contact: Commodore Busi-
ness Machines, Inc., 1200
Wilson Dr., West Chester,
PA 19380, (215) 431-9100.
Inquiry 1168.

continued



ORACLE has led a revolution in PC
relational database technology. More
power. More portability. More con-

‘ nectivity. More reasons

= than ever to make

s ORACLE your corporate
cioce] standard database.

New tools with even
more power.

We're proud to announce our new-
est release—Professional ORACLE Ver-
sion 5.1B. Now you can run your appli-
cations in OS/2 or in protected mode
above 640K in MS-DOS. So you have
more room for more powerful applica-
tions. And those same applications run
unmodified on almost all workstations,
minicomputers and mainframes.

Version 5.1B delivers a new level of
power to your PC developers includ-
ing the latest versions of:

¢ SQL*Forms® NEW! Enhanced
4th-generation application develop-
ment environment.

*SQL*Menu® NEW! Flexible inter-
face builder for defining complex
menu systems.

More power to the people.

 SQL*ReportWriter™ NEW! Non-
procedural development and runtime

powerhouse for producingany report.

¢ SQL*Plus® Oracle’s ANSI-standard
SQL query and administration tool.

e Pro*C™ The C-language pre-
compiler and subroutine call inter-
face to ORACLE.

Learn SQL on us.

Learn the language of the revolu-
tion. Order Professional ORACLE
today for $1299 and we'll include
ORACLE SQLx*Tutor, a nine-module
PC-based SQL instruction program
that sells by itself for $199.

Try ORACLE for $199.

Our Trial Version is identical to
Professional ORACLE, but can't be
used in networked configurations
and allows a maximum user database
size of 1 MB. It's a powerful tool for
prototyping your first ORACLE appli-
cation. And its price can be applied
to the purchase of a full Professional
ORACLE license.

ORACLE

COMPATIBILITY - PORTABILITY - CONNECTABILITY

Call 1-800-ORACLE1, ext.4931 today.

Copyright © 1989 by Oracle Corporation. ORACLE, SQL*Forms, SQL*Menu, SQL*Plus and SQL+Report are registered trademarks and Pro-C and

SQL+ReportWriter are trademarks of Oracle. Also trademarks: MS of Microsoft, 0S/2 of IBM.

TRBA

Money-back guarantee.

If you haven't tried ORACLE yet,
now there’s even more reason to join
the SQL revolution. More tools. More
power. If ORACLE 5.1B doesn't
revolutionize the way-you develop
PC database applications, return it
within 30 days for a full refund.

Call 1-800-0RACLE1 ext.4931,
or an ORACLE MasterVAR today.
Dearocle "

Oracle Direct « 20 Davis Dr. « Belmont, CA 94002 I
1-800-0RACLET, ext. 4931 |

Since your 30-day money-back guarantee eliminates any risk
onmy part, please send me the software below. Enclosed is
my O check, or O VISA O MasterCard [ AmEx credit
card authorization. Offer valid only in the USA
Please send [J 5.25" High Density or (J 3.5" disks.
[ Professional ORACLE for MS-DOS with free

ORACLE SQLTutor for §1299 ...................
[ Professional ORACLE for MS-DOS Trial

Version for $199........ccoovviiiiiviiiiniiins
[ Professional ORACLE for 0S/2

£Or §1299..ecviccr

RACLE ) MS-00S.

| PC with MS-D0S V3.1+, hard disk, 640KBot memory and 896K
extended memory required. 2.5MB of extended memory recom-
mended (required for SQL *ReportWriter). 0S/2—B80286/

80386 PC w/0S/2V1.0, hard disk, 3M8 memory. SOL *Report-
Writer not available for 0S/2 and is replaced by SOL*Report®
[ just send ORACLE SQL+Tutor for $199 ....... 5
Minimum Requiremerits: 256K PC with hard disk. Color
I monitor suggested.

|
l
—
I
N
|
|
|

Subtotal. ... |

Please add appropriate sales tax.......

Total enclosed/authorized (USA only)......... |
|
|
|
I
I
|

NAME TITLE

COMPANY

STREET (no PO boxes. please)

CiTY STATE 2IP

PHONE

CREDO!T CARD NO. CARD EXPIRATION OATE

| SIGNATURE TQOAY 'S DATE BYTE.MAG




WHAT’S NEW

Mac Reaches for
Businesses’ Minis

he IDEAcomm Macis a

board for the Mac SE that

allows twin-axial or twisted-
pair connection to the IBM
Model AS/400, System 36,
or System 38 minicomputers.
It also enables the Mac SE to

connect to IBM 5294 minicom-

puters and IBM 5251 Model
12 cluster controllers.
Once connected with pro-

prietary file transfer protocols,

the Mac emulates IBM termi-
nals (Models 3180 and 3196
and 5291 Model 1). Until
now, that’s something only
IBM PCshave been able to
do. The single Mac SE re-
quirement is that it include
2% megabytes of RAM.

Macs and IBM PCs are
thus allowed bidirectional file
transfer at 1 megabit per sec-
ond and access to four concur-
rent host sessions (including
one printer session). You can
observe all the host sessions
simultaneously through a win-

removable, program-

mable, checkbook-size
module sets the V.32 mo-
dem apart from CCITT
V.32-compatible luxury
modems from AT&T, Co-
dex, Hayes, and others. Yet
the N9635 from NEC Amer-
ica performs as well as or
better than its industry sib-
lings, according to the
company.

For example, the N9635
can keep up with Micro-
com’s de facto data com-
pression/error-control soft-
ware standards of upto MNP
Level 5, allowing data trans-
mission over standard ana-
log telephone lines at up to
19.2 Kbps. (However, MNP
5 can only allow 19.2-Kbps
transmission if both the
transmitting and receiving

HARDWARE o

CONNECTIVITY

IDEAcomm Mac brings IBM terminal emulation to the Mac SE.

dowing feature. You can also
accomplish several tasks at
once if you’re operating
under MultiFinder.

Other standard features
include password security
and dynamic keyboard

modems operate under
MNPS5 protocols.)

The N9635 is also back-
ward compatible with both
the V.22bis standards and
the Bell 212 and 103 stan-
dards, allowing the N9635
the capability of transmit-
ting to and receiving from
modems that operate in
asynchronous modes of
under 1200 bps. Adherence
to the above standards also
allows backward compati-
bility with synchronous
modems operating at data
transfer rates under 9600
bps.

Butthe NECN9635 mod-
ule gives you several added
benefits. For example, you
can store dialing parameters
and move them from one
modem to another. You can

remapping.

Price: $995.

Contact: IDEAssociates,
Inc., 29 Dunham Rd.,
Billerica, MA 01821, (508)
663-6878.

Inquiry 1170.

Removable Module Featured in V.32 Modem

also run diagnostic pro-
grams on it to test the func-
tionality of the other N9635
modems in your office.

If you’re paranoid about
office politics, you can al-
ways remove the module and
hide it when you're not using
it. And when NEC adds ad-
ditional data compression
and error-control softwareto
its modems, it has promised
to try to implement those en-
hancements on the module.
Price: $1495; with module,
$1595.

Contact: NEC America,
Inc., Data and Video Com-
munications Systems Divi-
sion, 110 Rio Robles, San
Jose, CA 95134, (800) 222-
4632, ext. 1277, in Califor-
nia, (408) 433-1277.
Inquiry 1173.
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Eliminate Ethernet
Downtime with FTEL

f your Ethernet application

can’t afford downtime, even
for a minute, the fault-toler-
ant LAN system FTEL might
be your answer.

When the Novell NetWare
network operating system and
FTEL software on the file
server detect a cable or trans-
ceiver fault, the FTEL adapt-
er on the file server switches
from the primary transceiv-
ers and cabling scheme to the
backup transceivers and
backup cabling.

Price: FTEL 1.0 software

and file server board, $10,080;
adapter boards for nodes,

$780 each.

Contact: Alantec, 101 Ham-
mond Ave., Fremont, CA
94539, (415) 770-1050.
Inquiry 1171.

Get the Fax
from Your Modem

he WorldPort 2496 is a
tiny, battery-powered de-

vice combining a 9600-bps
Group III fax modem with a
full-featured 2400-bps data
modem. It’s designed for por-
table and laptop computers.

The WorldPort 2496 has
two standard RJ-11 telephone
jacks for direct connection
and an interface for acoustic
coupler operation. It has a
self-contained battery and
measures 5 by 3 by 1 inches.

The data modem portion
retains all the features ofthe
Touchbase Systems’ World-
Port 2400 portable modem, in-
cluding a speaker and LED
indicators.
Price: $699.
Contact: Touchbase Sys-
tems, Inc., 160 Laurel Ave.,
Northport, NY 11768,
(516) 261-0423.
Inquiry 1172.

continued



Tape Backup.

The End of Database
Russian Roulette.

Why Risk a Disk Crash
that Would Shoot Holes
in Your Files?

It’s fun to gamble. But not
with priceless data—perhaps
your most valuable business
asset. That’s why it makes sense
to protect your database invest-
ment with a dependable tape
backup system from Genoa.

With our Galaxy™ and
Galaxy/MC™ systems, you won't
have to play fast and loose with
your files any more. Instead,
you’ll be backing them up
fast—at 5 Mbytes a minute, or
just a few minutes for your
entire hard disk. And if you
forget to do it, Galaxy’s auto-
scheduler can do it for you.
Automatically.

Circle 112 on Reader Service Card

Galaxy systems install fast
too, and their simple command
menus make them a breeze to
operate. They fit right in with
your IBM PC/XT/AT or com-
patibles, and all PS/2 Systems—
either standalone or networked.
We even provide a Novell
Advanced NetWare 86- or 286-
compatible software driver, a
$200 value—free.

The Galaxy Family comes in
external and internal models, in

both 60-Mbyte digital cassette
tape and 60- or 150-Mbyte
cartridge tape. All with full one
year warranties.

Galaxy tape backup. Because
every time that hard disk goes
spinning around, you risk seeing
endless data entry hours go up
in smoke. For details, contact
Genoa, 75 E. Trimble Road,

San Jose, CA 95131. Phone
(408) 432-9090; Fax (408)
434-0997; Telex 172319;
London 44-01-225-3247.

© Genoa Systems Corporation. Galaxy and Galaxy/MC are
trademarks of Genoa Systems Corporation. NetWare is a
registered trademark of Novell, Inc. IBM PC, XT, AT and
PS/2 are trademarks of IBM Corporation.

Insiston
(enoan Value.

G Genoa
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Aegis Development
Draw Plus 2000 $159
Sonix 49
Videoscape 3D 139
Cinemaware
TV Sports 36
Electronic Arts
Deluxe Paint II 99
Deluxe Video 1.2 89
Epyx Software
XJ-500 Joystick 15
Gold Disk Software
Professional Page 259 ocM Osbg-i‘l(:l’qc(\;’/?)[() isol
Micro Illusions 5399 e
Photon Paint 69
Micro Systems Int.
Raw Copy V1.3 44 .
Micro Systems Software g;;b;lL()sglc (liorp.
Excellence 189 ight Simulator 11
New Tek Inc WordPerfect Corp.
Digi-View Gold 149 | WordPerfect
Digi-Paint 44

$39
18

O
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Olympia

NP-30 Mac 150cps
Seikosha

SP-1000AP Mac

Everex

EMAC 20 Deluxe 20MB
EMAC 60T 60MB Backup
PCPC

21MB SCSI Hard Drive
Comerstone

SinglePage Display SE
DualPage Display SE
Magnavox

9CM080 14" VGA Display
RasterOps

1948S Trinitron

Sigma Designs
PageView SE

LaserView Il

New Image Technology
MacScan Pro Sheetfeed
MacScan Pro Flatbed
Practical Peripherals
Mac 2400 Stand Alone
Shiva

NetModem V2400

MONITORS

Amdek
Video 210 Amber

$289
239

595
895

699

899
1699

519
3395

849
1899

1399
1789

239
459

]

85

Video 410 TTL Monochrome 145
Video 432 VGA Monochrome 169

Color 732 VGA Color
Comerstone

SinglePage Display
Magnavox

7BM623 12’ TTL Amber
CM8762 14" Comp./RGB
9CMO053 14" HiRes EGA
9CM062 14" VGA Display
NEC

JC-1402 Multisync
Packard Bell

PB-1272 12" TTL Mono
PB-1472 14" TTL 132 Col.
PB-1422EG 14" HiRes EGA
Polaroid

Palette EGA Plus
Princeton Graphics
Max-12e 12" TTL Amber
Seiko Instruments
CM-1430 14" VGA

Taxan

770+ MultiVision Display
Wyse Terminals

WY-30, 50, 60

Zenith

ZFM-1490 14" VGA Analog

~ MULTIFUNCTION

ATD-ZuckerBoard
Color Half Card

Monochrome Graphics Adpt.

BYTE + MARCH 1989

399
899
79
249
369
349
589
79
109
359
2399
149
649
529
Call

639

79
79

4

AST

Six Pak Plus Board

VGA Plus Adapter

Boca Research

TopHat 128K Expansion
BocaRam/AT 0-4MB Board
Boca MultEGA

DCA

Irma 2 3278 Board

$149

389
129
149
189

749

.- Connection CoProcessor ¥

convenient communications

INTEL 8087 IBM
PC/XT CoProcessor
588

Emerald

3XTwin 5251 Local Emulat.
Everex

Magic 1/0 AT Par/Ser

669
59

Ram 3000 Deluxe 0-3MB Bd. 89

Micro Enhancer EGA

5th Generation

Logical Connection 256K
Hercules

Graphics Card Plus

Intel

AboveBoard 2 Plus w/OK

AboveBoard PS/286 w/512K

AboveBoard Plus w/512K
AboveBoard Plus 1/0 512K
Inboard 386/PC 80386 CPU

80287-8 IBM XT 8MHz CoP.

80387-16 16MHz 80386
Orchid Technology
ProDesigner VGA
TinyTurbo 286

TOSHIBA
T1000 8088 Laptop
5789

Your Source for Hardware, Software & Peripherals

169
479
179

319
419
429
579
769
219
399

329
285




For Quality Computer Products.

Paradise
AutoSwitch EGA 480 Adpt. Call
Video 7
Vega VGA Adapter $285
FastWrite Video Adapter 359

STORAGE DEVICE

American Power

450AT + UPS Backup 439
ATD-ZuckerBoard

Tandy 30MB HardCard 479
Everex

Floppy Stream 40 40MB Int. 359
Excel Stream 40T 40MB Int. 529

Miniscribe

8425 20MB 3%" 40Msec 259
3650 40MB 5%” 61Msec 349
6085 70MB 5'4" 28Msec 599
Mountain Computer

TD-4340 40MB Int. Tape 319

TD-4440 40MB Ext. Tape 459
Plus Development

20MB HardCard 549
Seagate

ST-225 20MB w/cont 269
ST-238 30MB w/cont 289
Sysgen

Bridge-File 5'4" External 249
Smartimage 60MB Internal 479

QIC-File 60MB External 599
Omni Board Controller 79

COMPUTERS
Amstrad
PPC-640 Portable 899
AST
Premium 286 Model 80 1499
Compaq

Deskpro & Portable 286/386 Call
NEC

Multimate Laptops
PC-TOO

640K 10MHz 8088 Desktop 699
512K 12MHz 80286 Desktop 999
Sysgen

ProSystem 12MHz w/40MB 1999
Toshiba

Call

T1200 Floppy/HrdD Lptp  Call
Zenith
80286/386 Desktops Call

SuperSport 20MB w/Modem 1999
RCOMMUNICATIONS

Anchor
6480 C64/128 1200 Baud 99
520 ST520/1040 1200 Baud 129

1200 Baud External 109
Atari

XMM301 XL/XE 300 Baud 44
SX-212 ST Modem 89
Avatex

1200 HC External 99
2400 Baud External 179
ATD-ZuckerBoard

2400 Baud External 129
Everex

Evercom 12 1200 Baud Int. 79
Evercom 24 2400 Internal 149
Evercom 24E+ 2400 Bd. Ext. 199
Hayes

SmartModem 1200 Baud 289
SmartModem 2400 Baud 439
Intel

2400B Classic Internal 249

Circle 64 on Reader Service Card

This Month’s

EPSON 1X-800

Featured Product:

80 Column, 180 CPS Printer $179

Murata

M1200 Facsimile
Practical Peripherals
1200 Baud Internal 69
2400 Baud Stand Alone 189
Sharp

FO-220 Facsimile Machine
Supra

2400AT 2400 Baud Atari 169
U.S. Robotics

1200 Baud Direct Ext. 109
2400 Baud Direct Ext. 199

Brother

M-1709 240cps, 132 Col. 449
HR-20 20cps Daisywheel 359
HR-40 40cps Daisywheel 599

EPSON FX-850
264cps, 80 Column
$339

Epson
FX-1050 264cps, 132 Col.  Call
LQ-500 180cps, 24-Wire 299

LQ-850 330cps, 24-Wire Call
LQ-950 264cps, 24-Wire Call
LQ-1050 330cps, 132 Col.  Call
Hewlett-Packard

2225 Thinkjet 349

NEC
P2200 Pinwriter 24-Wire 349

P5200 Pinwriter 265cps 579
Okidata

ML-182+ 180cps, 80 Col. 249
ML-320 300cps. 80 Col. 359
ML-390 270cps, 24-Wire 499
Panasonic

KX-P1080i 144cps, 80 Col. 169
KX-P1091i 194cps, 80 Col. 189
KX-P1124 192cps, 24-Wire 349
KX-P1524 24-Wire, 132 Col. 579

Star Micronics

NX-1000 RainBow Color $239
NX-2400 24-Wire, 80 Col. 369
Toshiba

ExpressWriter 311 New

SOFTWARE

Ashton-Tate

dBase 1V 479
MultiMate Advantage I1 289
Borland

Paradox R-Database 439
Quattro 149
Central Point

PC Tools Deluxe 49
DAC Software

DAC-EASY Accounting 59
5th Generation

FastBack Plus 99

Fox Software
Fox Base + Development 199
IMSI

OptiMouse w/Dr. Halo IlI 79
Logictech

C7 Mouse w/Software 79
ScanMan Scanner 219
Lotus Development

Lotus 1-2-3 299

ol (o

MECA

Managing Your Money
Meridian Technology
CarbonCopy Plus 5.0
Microsoft

Serial or Buss Mouse
MSC

OmniMouse

Peter Norton
Advanced Utilities
Peachtree

Complete Accounting
Quarterdeck
DESQView 2.02
Server Technology
Easyl.an Starter Kit
Software Publishing
st Choice 3.0

1st Publisher 2.0
Professional Write 2.0
The Complete PC
HandScan For PC
Complete Answer Machine
Traveling Software
Lap-Link Plus
WordPerfect Corp.
WordPerfect 5.0
Xerox

Ventura Publishing 2.0

PRACTICAL PERIPHERALS
1200 Stand Alone Modem

*69

$119

119
109
49
79
169
79
179
89
79
179

179
269

84
219
479

Your Source for Hardware, Software & Peripherals

In US.A.

800-233-895(0

In Canada call: 800-233-8949

All Other Areas call: 717-327-9575 Fax call: 717-327-1217

Educational, Governmental and Corporate Organizations
Call toll-free: 1-800-221-4283

CMO, 101 Reighard Ave., Dept. Al, Williamsport, PA 17701

Over 400,000 SATISFIED CUSTOMERS « MAJOR CREDIT CARDS ACCEPTED

POLICY: Add 3% (minimum $7.00) shipping and handl-

ing. Larger shipments may require additional charges. Per-

sonal and company checks require 3 weeks to clear. For
faster delivery, use your credit card or send cashier's check
or bank money order. Credit cards are not charged until we ship. Pennsylvania
and Maryland residents add appropriate sales tax. All prices are U.S.A. prices and
are subject to change. All items are subject to availability. Defective soltware will
be replaced with the same item only. Hardware will be replaced or repaired at our
discretion within the terms and limits of the manufacturer's warranty. We cannot
guarantee compatibility. All sales are final and returned shipments are subject to
a restocking [ee. We are not responsible [or typographic or photographic errors.

MICROCOMPUTER
MARKETING COUNCIL
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WHAT’S NEW

Battery-Powered
Data Logger

he Tattletale Model 6 is

a feature-packed data log-
ger for applications not only
where AC isn’t readily avail-
able, but where the machine
sometimes has to run for
months on end without atten-
tion. Manufacturer Onset
Computer claims that an ap-
plication that takes two weeks
to fill the power-switched 20-
megabyte hard disk drive uses
only eight alkaline AA cells.

The Model 6 offers up to 2
megabytes of storage capacity
forabout the price of 28K
bytes on the popular Model 5.
Ithas 11 10-bit A/D chan-
nels, 14 individually program-
mable I/0 lines, a UART (the
RS-232C interface), four
power modes, and its own
operating system, TTBASIC.

The 10-bit converter can
sample and store all 11 chan-
nels at 100 Hz. Most of its 14
individually programmable
1/0 lines have optional alter-
nate functions, including
counting, square wave gener-
ation, software UART, and
shift register I/0.

A separate serial interface
contains the drivers for the
main 9600-bps UART. You
of fload stored results either
using XMODEM or format-
ting with TTBASIC Print
statements.

TTBASIC is much like
BASIC, as the name implies,
but it has an in-line symbolic
assembler. You can also tailor
the speed-critical portions of
your applications with assem-
bly language subroutines that
you invoke directly from the
BASIC program.

A daughterboard accom-
modates signal conditioning
and I/0 expansion while it
provides physical support and
brings up power and the digi-
tal and analog I/O signals. One
row of pins brings out inter-
nal bus lines, allowing you to
add specialized hardware.

80 BYTE - MARCH 1989

HARDWARE

e OTHER

Onset Computer’s Tattletale data logger.

Price: $1750.

Contact: Onset Computer
Corp., 199 Main St., P.O. Box
1030, North Falmouth, MA
02556, (508) 563-2267.
Inquiry 1174.

Protect Expanded
and Extended
Memory

he UniSaver 100 is an

uninterruptible power
supply that provides power
protection for LIM 4.0-com-
patible expanded and ex-
tended memory on your IBM
XT, AT, or compatible
system.

In fact, it works to pre-

luxury mouse with an
optical scanner add-
on, an audio module, and
software makes it quick and
easy to input vast columns of
numbers into Lotus 1-2-3.
The MarqMouse lets you
input numbers as fast as you
can move the mouse scanner
across them and audibly rec-
ognize that the number is
correct. That’s about four
times faster than the fastest
accountant could possibly
key those numbers into a
computer, the company
claims.
Besides the scanner com-

serve and restore the actual
computer processes taking
place in RAM at the exact
point of power interruption,
claims manufacturer Universal
Vectors.

When AC power is re-
stored to your computer, the
contents of both the ex-
panded/extended memory files
and the RAM/system board
files are transferred back to
your operating RAM. Then
processing resumes exactly
where it left off.

Price: $1495.

Contact: Universal Vectors
Corp., 580 Herndon Pkwy.,
Suite 400, Herndon, VA
22070, (800) 777-7860; in Vir-
ginia, (703) 435-2500.
Inquiry 1175.

Mouse Makes Lotus 1-2-3 Input Faster

ponents, the MarqMouse
provides many features, in-
cludingupto 600-dpi resolu-
tion, ballisticcontrol (i.e., if
you move the mouse quickly,
the curser jumps to atten-
tion; if you move it slowly
and carefully, the cursor
doesn’t accelerate beyond
first gear).

You also get 16 levels of
gray scale, the transparent
scanning window, and a fea-
ture for paintbrush-type
scanning with wide strokes.

When the MargReader is
upgraded for optical charac-
ter recognition (OCR), you

Postmortem
Diagnoses IC Faults
in Seconds

he Postmortem card is

an in-circuit diagnostic
module for the IBM XT, AT,
and compatibles that attaches
to the bus and detects faults
on every IC in the motherboard
down to individual pins.

A setof BIOS chips re-
places the motherboard BIOS
for power-on self tests; a
complete diagnosis of the en-
tire base RAM is also made.
Manufacturer Swisscomp says
that up to 98 percent of IC
faults are detected—and in less
than 30 seconds.

When the Postmortem de-
tects a fault, it displays the
code relating to the specific
fault on an alphanumeric
display. Or, if the video cir-
cuit is operational, it will
display the diagnostic results
on the screen. The manual has
IC diagrams and an index for
quick fault-finding.

Price: $459.

Contact: Swisscomp, Inc.,
5312-56th Commerce Park
Blvd., Tampa, FL 33610,
(813) 628-0906.

Inquiry 1176.

continued

get numeric recognition of
even handwritten numerals,
the transparent window, and
the audio feedback for accu-
rate input.

The MargMouse is com-
patible with the IBM XT,
AT, PS/2s, and compatibles;
your system should have at
least 256K bytes of RAM.
Price: Mouse, $199; scan-
ner, $799; OCR system,
$1299.

Contact: Marq Technol-
ogies, 6285 Nancy Ridge
Dr., San Diego, CA 92121,
(619) 452-2373.

Inquiry 1177.
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MICRO-CAP lIl.
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.

MORE SPEED. LESS WORK.

MICRO-CAP IIL;" 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 235 on Reader Service Card

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.

1021 S. Wolfe Road,

Sunnyvale, CA 94086

(408) 738-4387

MICRO-CAP II] is a registered trademark of Spectrum Software.

Hercules is a registered trademark of Hercules Computer Technology
1BM is a registered trademark of International Business Machines, Inc.
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WHAT’S NEW

Let Your Fingers Do
the Walking Through
Turbo C

ou can add a special

menu to Turbo C’s main
menu with Vizit! and have a
host of C functions at your fin-
gertips. To use Vizit!, you
select the type of function you
need, and then browse
through more than 400 func-
tions and descriptions.

You can search by cate-
gory, by last used, or by wild
cards. A quick reference to
the C language is available,
and an auto-insert feature in-
stantly types in functions.

Vizit! runs on the IBM PC
with DOS 2.0 or higher and
58K bytesof RAM.

Price: $49.95.

Contact: Computer Ties,
4948 Thunderhead, El
Sobrante, CA 94803, (415)
223-6944.

Inquiry 1111.

CrossView
Analyzes Volumes
of Data

C rossView is a data-
analysis tool that works
by identifying key patterns in
large volumes of data. It offers
an unlimited, multidimen-
sional view of your data.

You first collect data from
micro, mini, or mainframe
computer sources, and Cross-
View compresses it with its
Transformation Module. The
Analysis Module lets you view
and analyze any cross section
of the array by identifying
cells, rows, columns, and
pages from the data elements.
You canalso revise the view
with just a few keystrokes,
according to DataEase.

CrossView analyzes data
using advanced compression
and access methods such as
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The Vizit! menu of fers over 400 Turbo C functions.

tensorial analysis, using vec-
tor-processing technology
and n-dimensional geometry,
which are transparent to the
user. The program stores only
unique values within the data
set, rather than each of the
records, thus reducing the
size of the data file.
CrossView runs on the
IBM PC with at least 640K
bytes of RAM and DOS 3.0
or higher. The company rec-

ommends a hard disk drive
and a CGA monitor.
Price: Single-user version,

$2000; multiuser server pack

for up to six users, $3000;

workstation pack for three ad-

ditional users, $1000.
Contact: DataEase Interna-

tional, Inc., 7 Cambridge Dr.,

Trumbull, CT 06611, (800)
243-5123; in Connecticut,
(203) 374-8000.

Inquiry 1107.

Build a Bridge to Windows

icrosoft Windows, un-

like other windowing
environments such as Quar-
terdeck’s DESQview, has
never exactly been friendly
to applications that aren’t
written specifically for it.
Although it’s possible torun
popular applications such as
Lotus 1-2-3 or dBASE in a
system that uses Windows, it
requires extrasteps, and you
need to exit Windows.

But help is on the way.
Softbridge Microsystems is
shipping Bridge/286 and
Bridge/386, programs for
integrating non-Windows-
specific applicationsinto the
Windows environment. You
can think of the programs as
a sophisticated batch lan-
guage that lets you integrate
both Windows and non-Win-
dows applications under

Windows’ common graphi-
caluserinterface.

Besides features that are
similar to DOS’s familiar
batch language, Bridge also
allows you to design custom
menus and dialog boxes, and
set up sophisticated connec-
tions including interapplica-
tion messages. It’s all done
using a standard ASCII file.
The Bridge program itself is
actually a Windows pro-
gram that makes it appear
that all applications on a
system are running under
Windows.

Both versions of Bridge
work with all major DOS ap-
plications, but Bridge/386
takes advantage of the
80386°s power to deliver
true multitasking of both
Windows and non-Windows
applications.

GCLISP Developer
Upgraded

old Hill Computers has

what it claims is a faster
and smaller version of
GCLISP Developer, a Com-
mon Lisp that offers an im-
proved graphical environment
and support for Gold Hill
Windows.

Version 3.1 runs 20 per-
cent faster and uses up to 40
percent less memory than
version 3.0, according to the
company. Another enhance-
ment is that it generates code
faster. '

GCLISP Developer 3.1
runs on 80386-based IBM PCs
with at least 640K bytes of
RAM and at least 3 megabytes
of extended memory.

Price: $1995.

Contact: Gold Hill Com-
puters, Inc., 26 Landsdowne
St., Cambridge, MA 02139,
(617) 621-3300.

Inquiry 1108.

continued

Bridge/286 works with all
80286-based systemsandre-
quires Windows/286.

Bridge/386 requires an
80386-based system and
Windows/386.

Softbridge has also devel-
oped the Bridge Tool Kit,
with specific interfaces for
Microsoft Excel, dBASEIII,
andboth C and assembly lan-
guage. According to the
company, an OS/2 version of
Bridge for Presentation
Managerwillbe available by
the middle of this year.
Price: Bridge/286, $149;
Bridge/386, $299; Bridge
Tool Kit, $695.

Contact: Softbridge Micro-
systems Corp., 125 Cam-
bridgePark Dr., Cam-
bridge, MA 02140, (617)
576-2257.

Inquiry 1106.




ICut loose from the LAN tangle with
SCO XENIX and SCO FoxBASE+!

ith industry-standard SCO™ XENIX® System V and Enhanced dBASE III PLUS Functionality. SCO FoxBASE+ works
SCO FoxBASE+,” you'll enjoy a real multiuser system just like dBASE I1I PLUS, only better. It reads and writes the same
that runs your existing dBASE Il PLUS® code faster, easier, data files, and runs your source code at compiled speed—

more reliably—and at half the cost!

Greater Performance. With only a single PC and none of
the traffic overhead required by a LAN server,
The SCO Solution is lean and fast. Users .
share SCO FoxBASE+, applications, and ‘
data files via inexpensive terminals—all

with greater performance.

Greater Profitability. The SCO Solution gives
you more for your money for greater profit-
ability. An 8-user SCO XENIX system costs about ,
half as much as an 8-user LAN—and adding &=~

g without having to compile— for a shorter development cycle.

Future Compatibility. An SCO XENIX system protects your
investment because future compatibility is built in.

By migrating your dBASE Il PLUS applica-
tions to The SCO Solution, you can cut
your costs and increase your profits—
both today and tomorrow.

So cut loose from LANs and relax with

a real multiuser solution — The SCO
Solution— SCO XENIX and SCO FoxBASE+!

each new user costs two-thirds less! — N anat 'Ff; ?.”33‘;3';,’3; bger LN sy, wnd
Greater Reliability. Because an SCO XENIX - Relax with
system is more reliable than a LAN, you'll spend The SCO Solution

less time solving LAN problems and more time

creating SCO XENIX-based solutions. ——— ({?(?O)QGZG;IZNIX (626-8649)
Easier to Administer. SCO XENIX systems can be easily adminis- S( O % §Axf‘)(4085)' 158_4227

tered by end users. LANs are much more complicated— multiple - 910-598- Al
Y P P THE SANTA CRUZ OPERATION PR 910-598-4510 Se S\

E-MAIL: ...'uunet!sco!info info@sco.COM

PCs, multiple PC configurations, and multiple sources of failure.

Circle 286 on Reader Service Card (DEALERS: 287)
SCO XENIX System V and the SCO XENIX family of software solutions are available for all 80286- and 80380-based industry-standard and Micro Channel™ computers.

SC0 and the SCO logoare trademarksof TheSantaCruz Operation, Inc. Micro Channel is a trademark of Intemational Business Machines Corporation. dBASE 1 PLUS is a registered trademark of Ashton gate. XENIX is a registered trademark of Microsoft Corporation. FoxBASE+ is a trademark
of &n Fox Software, Inc. UNIX is a registered nademark of AT&T. 10/88
©1988 The Santa Cruz Operation, Inc., 400 Encinal Street, PO. Bax 1900, Santa Cruz, CA USA 95061 The Santa Cnuz Operation L1d. Croxley Centre, Hallers Lane, Watford WDI 8YN. United Kingdom, +44 (0)923 816344, FAX: +44 (0)923 817781, TELEX: 917373 SCOLON G



EVERYBODY

But they're not all switching
to the database management
system you might expect.

In a recent industry
survey," two-thirds of the
respondents who intended
to buy a DBMS did not intend
to buy dBASE.

And, perhaps coinci-
dentally; two-thirds of recent
R:BASE® buyers have used
another DBMS before.

Why are they switching
to R:BASE?

Because nobody
really needs a DBMS: they
only need what a DBMS
can do.

And users find that
the friendly facade of other
software is fine for questions.
But R:BASE has the right
answers for their information
management needs.

With R:BASE, you
can handle all your data
management (not just queries
without learning a single
command. Our Prompt By .
Example (PBE) lets you point- *
and-pick, then R:BASE does
the work.

Whenyou find that you're repeat- Data is data, but
ing yourself, you automate simply by record- information is power.
ing your actions in a macro file.

Or use our application generator R:BASE gives you that power.
to quickly create complete, correct business And even impartial judges seem
programs without touching a line of pro- to agree: PC Magazine, Software Diges,
gram code. Datapro and InfoWorld all just gave
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ISDOINGIT.

R:BASE their highest marks.
Because to its ease-of-use,
R:BASE adds speed, functionality
and data integrity in a combination
you don't get with dBASE, Paradox,
DataEase, Oracle or any of the
other contenders.
R:BASE is optimized for
speed, with an intermediate code D
compiler that makes your appli-
cations sing. And a true com-

@ Y

Software

And networking is free for up to three
users. It's also easy; so any single-user
application can be run on a multi-user
LAN with a single command. And our
advanced concurrency control, unlike
earlier-generation auto-refresh
in other DBMSs, won't bring your
network to its knees when you
expand with our Six-Pack or
Network Unlimited versions.

e m Applications that just
Lt O%olltls cv::l’iyﬁse its English- won't quit.
based language in command INEO RBASE isthesecond-largestsell-
mode, to modify programs WORLD ing PC DBMS in the world, and it's

R:BASE writes for you, or to
write your own solutions from scratch.
Simple menus, prompts and
our “paint-the-screen” techniques make
CRASE BUYERS sophisticated

P e =m | gcreens, forms and
0% e m‘

T#h
.%I i IL_IL -

reports quick and
NEVER <2M0 2RM0 12YRS 2+YRS

easy to create. With
R:BASE forms, you
can view and
update data from
several tables at the
same time. Create
computed fields. Include scrolling regions
so you can work with all the data from
other tables. Add rules for data integrity.

And R:BASE is relational, so your
rules stay with the tables—applications
can't avoid or change them. And forms
can be set up to cascade changes through
related tables. So you can trust the infor-
mation you get.

We also give you an SQL imple-
mentation that even novices can use to
create simple yet powerful queries.

Circle 169 on Reader Service Card (DEALERS: 170)

backed by all the training, service
and third-party support you'll ever need.
It's providing end-users with the
information they need in large businesses
and small. On stand-alone PCs and in
networks sharing data with minis and
mainframes. In insurance and real estate
companies, factories and universities,

government
offices and the D I I
storefront down o

the street. g
Checkout| & 0
whatR.BASE [« = =~
can do for you it /
with your local
dealer, or write:
Microrim, Inc.,
P.O. Box 97022,
Redmond,
WA 9807 3-
9722. ‘

Call 1-800-624-0810 today:

*Computer & Software News, 9/5/88. Microrim and R:BASE are trademarks of Microrim, Inc. Other

products and services mentioned are not. © Microrim, Inc. 1988.
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WHAT’S NEW

SOFTWARE

Schematic Design
with Extended
Memory

he original CapFast

CF1000 schematic design

program from Phase Three

Logic is now available in a ver-

sion that bundles what used

to be a 16-megabyte extended-
memory option package. The
new program also includes a
packaging program that as-

signs reference designators and

pin numbers to physical
packages. And CF1000 now
supports the Apple Laser-
Writer and HP LaserJet.
Other features included
with the new CapFast are a
schematic editor, a general-

purpose symbol editor, a 2000-

part symbol library, a parts
list program, and interfaces to
many printed-circuit-board
CAD systems.

The program runs on the
IBM PC or PS/2 withup to 16
megabytes of extended
memory.

Price: $495.

Contact: Phase Three Logic,
Inc., 1600 Northwest 167th
Place, Beaverton, OR 97006,
(503) 645-0313.

Inquiry 1118.

CapFast flexible property editing.

ved: Continue? (nly

A Math Assistant

D irect from Hawaii
comes a program to help
you with algebra, trigonom-
etry, calculus, and matrix al-
gebra. Derive goes beyond
statistics programs, the com-
pany reports, by performing
two- and three-dimensional
plotting, integer factoring,
and more.

As a sort of expert system,

the program includes probabil-

ity, statistical, and financial
functions.
The program is menu-

driven and runs on the IBM
PC with 512K bytes of RAM
and DOS 2.1 or higher. It is
available in 5%- or 3%-inch
versions.

Price: $200.

Contact: Soft Warehouse,

Inc., 3615 Harding Ave., Suite

505, Honolulu, Hawaii
96816, (808) 734-5801.
Inquiry 1116.

Math on the Mac

M aple, a mathematics
program that previously

ran on workstations and

SCIENTIFIC AND ENGINEERING

mainframes, is now available
in version 4.2 for the Macin-
tosh. The program was devel-
oped by the Symbolic Com-
putation Group at the
University of Waterloo in
Canada to perform computa-
tion including integers, ratio-
nal numbers, polynomials,
tensor manipulation, symbol-
ic and numeric approximation,
indefinite integration, statis-
tics, linear algebra, calculus,
and differential equations.

The program comes with a
library of over 1500 mathemat-
ical functions, which you can
modify or extend.

The Mac version of Maple
includes a Session Window
where commands and results
are entered and displayed; a
Text Window, where you de-
velop commands, annotation,
and programs; and a Graph-
ics Window that you can scale
and size.

Maple 4.2 runs on the
Macintosh with at least 1
megabyte of RAM and a hard
disk drive.

Price: $395.

Contact: Brooks/Cole Pub-
lishing Co., 511 Forest Lodge
Rd., Pacific Grove, CA
93950, (408) 373-0728.
Inquiry 1117.

continued

C onverting units of mea-
surementfrom one sys-

tem to another is always a
pain, especially with the dif-
ferent systems used in differ-
ent parts of the world, and
for various scientific disci-
plines. The past few months
haveseenarush of programs
that use your computer to do
jobs like these. Here are
three:

ccording to Geocomp,
SI Plus (Standard Inter-
national Units Plus) contains
all the unit conversion fac-
tors commonly used by engi-
neers and scientists, as well

Three for the Measure

as those involved in educa-
tion, commerce, and design.
SI Plus has over 80 classes of
units, and the company
claims over 70,000 different
conversions are possible. SI
Plus runs on the IBM PC.
Price: $79.

Contact: Geocomp Corp.,
66 Commonwealth Ave.,
Concord, MA 01742, (800)
822-2669; in Massachu-
setts, (508) 369-8304.
Inquiry 1113.

F or you Mac users, Con-
vertUnits is a unit-con-
version program that’s avail-
able in both desk accessory

and HyperCard stack ver-
sions. GraphicText Applica-
tions claims the program
contains over 1500 different
measurement units.
ConvertUnits runs on any
Mac with at least a megabyte
of RAM. The HyperCard
stack version occupies 242K
bytes and requires Hyper-
Card 1.2 or higher.
Price: Desk accessory or
HyperCard stack, $59.95;
both versions, $74.95.
Contact: GraphicText Ap-
plications, 815 Princess Ave.,
Vancouver, BC, Canada V6A
3ES, (604)255-8077.
Inquiry 1114.

Finally, there’s UNIT-
ize, which s shipped in
both desk accessory and ap-
plication versions and runs
on the Mac. The program
lets you choose from more
than 150 of the most com-
monly converted quantity
sets. UNITize also lets you
create your own custom
quantity sets, or create cus-
tomized versions.

Price: $59.95.

Contact: Rainbow Bridge
Software, Inc., 4243 Hunt
Rd., Suite 210, Cincinnati,
OH 45242, (800) 548-8871;
in Ohio, (513) 984-6861.
Inquiry 1115.
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Architecture can make or break a computer system.

Don’'t make your systems bear the
brunt of massive, monolithic monsters
like Unix or OS/2. Instead, build your
systems with QNX. The lean, efficient
OS that'’s flexible enough to support
any application.

MULTIUSER, MULTITASKING,
NETWORKING,AND MORE...QNX
is both multiuserand multitasking.
0S/2isn’t multiuser. Unix may be
multiuser and multitasking, but it will
hog a huge chunk of your hard disk and
system memory. And neither Unix nor
0S/2 can do integrated networking.

QNX, on the otherhand, hums along
using an efficient 150K of RAM, yet
provides a powerful multiuser, multi-
tasking, and integrated networking
environment.

TRUEDISTRIBUTED PROCESSING.
A QNX-based PC LAN lets any user
share any resource on the network—
programs, data, devices, even CPUs —
without going through the bottleneck
of a central file server. With QNX you
get mainframe power at micro prices.

ADDED VALUE FOR VARS. QNX is
flexible enough to run on any mix of

PCs, ATs, PS/2s, with or without dumb
terminals. Even diskless workstations
are supported. So whether you start
small or grow to mainframe proportions,
you can easily build and maintain
powerful, fault-tolerant systems with-
out spending a fortune on hardware.

REALTIME PERFORMANCE. Only
QNX combines the performance of a
dedicated realtime executive with the
convenience of a rich development
environment that includes a host of
utilities, C compiler, full-screen editor,
symbolic debugger, and multiple full-
screen windows.

DOS SUPPORT. Forthose who need
their daily dose of DOS, QNX allows
a DOS application to run as a single
task on each PC on the network.

FREE TECHNICAL SUPPORT. While
users of other operating systems have
to cough up hefty fees for support, QNX
developers enjoy free hotline support
and free BBS access. You'll get prompt
answers to your questions and you’ll
share ideas and insights with fellow
developers in the QNX community.

It's time to make the move to QNX.
Circle 213 on Reader Service Card

THE ONLY MULTIUSER, MULTITASKING,
NETWORKING, REALTIME OPERATING
SYSTEM FOR THE IBM PC, AT, PS/2,
AND COMPATIBLES

Multiuser 10(32) serial terminals per PC (AT)
Multitasking 64 (150) tasks per PC (AT)

Networking 2.5 Megabit token passing.
255 PC’sand/or AT’s per
network. Thousands of users
per network.

Realtime 4,250 task switches/sec (AT).

Message Fast intertask communication

Passing across the network.

C Compiler Standard Kernighan and Ritchie.

Flexibility Single PC, networked PC's,
single PC with terminals,
networked PC’s with terminals.
No central servers. Full sharing
of disks, devices and CPU’s.

PC-DOS PC-DOS runs as a QNX task.

Cost From US $450.

Runtime pricing available.

For further information or a free demonstration
diskette, please telephone (613) 591-0931.

Quantum Software Systems Ltd. - Kanata South Business Park+175 Terrence Matthews Crescent+ Kanata, Ontario, Canada+ K2M 1wW8

QNXisaregistered trademark o f Quantum Software Systems Ltd. The UNIX Operating Systemis a registered trademark 6 f AT&T. IBM, PC, AT, X T and PS/2, PC-DQS and 0S/2 are trademarks o f International Business Machines.



WHAT’'S NEW

Presentations on
the Mac Desktop

P resentationPro runs on
the Mac and is compatible
with Crosfield Design Sys-
tems’ computer slide-produc-
tion equipment. You can
create presentations on your
Mac and send the files to a
Crosfield Design Systems de-
sign station for enhancements
or to a Crosfield film recorder
for imaging.

The program offers user-
definable formats and style-
sheets. You have global con-
trol over background colors,
including 10 predesigned
custom backgrounds, plus the
ability to have custom back-
grounds created. You can im-
port object-based PICT files
with proportional or random
scaling or positioning.

PresentationPro runs on a
Mac with 1 megabyte of RAM.
Price: $295.

Contact: StradeWare Corp.,
12600 West Colfax Ave., Suite
B110, Lakewood, CO

80215, (303) 232-8282.
Inquiry 1123.

he ZIPwhere program-

mer’s toolkit from Ef-
fective Data Solutions helps
you with business chores
such as address processing,
inquiry handling, invoice
processing, shippingandde-
livery, and sales manage-
ment.

The toolkit includes a
function library and data file
that let your programs re-
trieve, check, and manipu-
late ZIP codes. ZIPwhere
also determines the local
timeofany place inthe U.S.
or the time difference be-
tweenanytwoplaces. And it
can calculate the distance
between any two points in
the U.S.

Your program specifies

SOFTWARE

BUSINESS

With PresentationPro,
PICT files have never looked lJ)‘e-tter!!
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PresentationPro works with the Crosfield Design System.

Unix Project
Management
on the Mac

icro Planner for the

Macintosh now comes in
a version that runs under
A/UX, enabling you to take
advantage of the networking,
file sharing, and centralized
storage capabilities of a Unix
host computer system. You can
access data from a Unix host,
create project management

ZIPping around the U.S.

thenameand location of the
ZIPwhere Data File, and
then .you have access to all
ZIPwhere functions. The
company reports that a file
with all data items included
requires less than 1 mega-
byte of storage. A minimum-
configuration file requires
only 53K bytes.

ZIPwhere runs on IBM
PCs running DOS 2.1 or
higher.

Price: $139; one update,
$39; <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>