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ComponentWare

Object-oriented computing has failed. But component
software, such as Visual Basic’s custom controls,
is succeeding. Here’s why. ..
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> make 1t easy to get the PC you want,
1d ready to go to work.

ValucPoint Mini-Tower®,

With room to grow.

= 8 expansion slots. 0 hays

=\ ESA Local Bus Video

o Pentium’upgradable

= 1BM Fnhanced 101-key keyboard and
[BM Mouse

= DOS and Windows preinstalled

= | MB Video Memory

= Choose vour IBM Color Monitor: 141.8.
A (add $100 10 base model price),
15V (add $250). 17V (add $670)

433DN\/T

4861N/33M -z 340MB HID. 4MB RAM

HL3 (IBM Credit Lease: $70/mo.* %, $2.219*

450DX2/T
486DN2/50 MUz 340MB HID. 8MB RAM
L8 (IBM CreditLease: $92/moy S2.569%

4661X2/T
HBODN2/60MT . 424MB HD.8MB RAM
L8 (IBV Credit Lease: S 107/may $2.980%

166DX2/T

HBOIN2/66ME 2 527MB HIEL,8MI3 RAM
1418 (IBV Creelit Leases $112/moy $3.120%

Soft Select preinstalled software lets
you hit the ground running,

We can preinstall many of your favorite
applications. then thoroughly test and

optimize them —all for only a $10 flat fee.

When your new Valueloint arrives, just

plug it in and go. OF course, we also give

vou the diskettes, manuals and documen-

tation, Installing software doesn't get any

casier — or {aster.

Here’s just a sampling of
IBM Soft Select applications.
Call for our latest additions
Microsoft* Office (WIN)

Intuit Guicken™ (WIN)

Borland Quatiro Pro® (WIN)
Microsoft PowerPoint* (WIN)
WinFax™ Pro (WIN)

WordParfect* (DOS)

IBM VaiceType™ Control (WIN)

RI(;\

Add a C1)-ROM drive and find out
what you've been missing,

Practically all multimedia applications —
and more and more regular sofltware tides
— are available in CD-ROM format. This
internal ISA interface version has a

300K B/See maxi-
mum sustained
data transfer rate
with multi-session
CD-ROM technology.
including full Kodak®

Photo CD™ compatibility. We can install it
for you at the factory so it's ready to go
when your IBM ValuePoint arrives.

ISA Internal CD-ROM Drive
(3262901 Yoo sresrssessre $245%
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Instant Gratification. we

What's new? The “V7 series borderless,
energyv-saving monitors.' And

Soft Seleet preinstalled software.

You want it all. right now. (That= ON..
people expect more from [HM) For instance.

vou want the latest dazzling monitors.

So we ervated the new "V series monitors
with a sharp. borderless image, And thevr:
0 energy-clficient they've qualified lor an

EP\ Energy Star rating:

You said. “Installing soltware takes up too
much time” So now we can do it for vou at
the factory with Soft Select™, We test and
optimize cach application to work on vour
particular PCAnd we give vou cus-
tomized configurations, plus the quality
and support vou expeet from the world's

|ill"‘_7(“'l ('()Illl)lll"l' COIllI)ull\'.

So go ahead. be demanding We're ready for

anvthing Call us now,

IBM PG Direct

We're putting the personal
in personal computing.

ValuelPoint Si.

Conserve space and money,

8 3 expansion slots. 3 bavs

8 VESA Local Bus Video

8 Pentium -upgradable (exeept 4255\/51)

= [BM Basic 101-Kev Revhoard and
1M Monse

» DOS and Windows preinstalled

8 512K B Video Memors

® Choose your IBM Color Monitor: HILE.
A (add $ 100 to base inodel price).
ISV (add 8250). 17V (add $670)

4258X/Si
FI8OSN/25M z 12003 HHDL AN B R AN
ML (1B3M Crelit Leases $15/me”™ ) §1.250%

433D\/Si
A86DN/3ANMHZE 1208 B HID. 4MB RAM
LS (IBM Credit Lense: $39/mo) S 16397

433D\/Si
JBODN/33N 2T 212MB HDAMB RAM
141.8 (TN Crealin Lasase: 863/mo) $17197

1661)X2/Si
HEODN2/00MEHZ 212N8 HDANB RAM
[41.8 (BN Credit Lease: 877ma) $2.1197

priced right a

ValuePoint DeskTop.

The modern-day workhorse.

» 5 expansion slots. 3 bavs

» \ [5SA Local Bus Video

s Pentium -upgradable

s [BM Enhanced 101-kev Kevboard and
IBM Mouse

» DOS and Windows preinstalled

= | MB Video Memory

 Choose vour BV Color Monitor: 1418,
14 (add $ 100 10 hase model price).
15V (add $250). 17V (add $670)

255X/1)
PIBOSN/25M iz 212N B 1D 4N RAM
TS (1B Credit Lease: $37mo. 7 ) $1.5897

133D\N/D
A80DN/33M Mz 202MB HIDL 4N RAM
|+1.8 (13N Credit Lease: 8697moy S1a39*

150DX2/D
FHBODN2/50M Eiz 3H0NB D ANMB RAM
1.8 (3N Credlit Lease: $81/ma) $2.259%

466DN2/1)
iBODN2/60M . 3ONMB 1 8V RAN
141.8 (BN Credit Lease: 809/ me) - 825097
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$3,899°

John Craig
PC Consultant

AUIBAL PE Direet™,
we'll el vou
configure an

1BV Think Pad
that's just your
.\'Il("'1l. \““‘” lll'
surprised how

many options are
available, Ask
about them.

IBM PG Direct

We're putting the personal
in personal computing.

Think faster.

Hex. vou there — the one running at

warp speed — this is for voi, Slow

down and cateh a glimpse of one of
the fastest notebook PCs around.

A The IBV ThinkPad * 750Cs.

sorwith an 8RB internal cache 10

’ It has an (486™S1/33\ 1z proces.
get those high-powered applications

95" diagonal measurement dual scan
color display so vou can do less squinting
and more doing. And theres a standard full-
size kevboard and integrated ‘TrackPoint H™
pointing deviee for conyenienee (and eontrol)

that’s second (o none.

The ThinkPad 750Cs even reconfigures
faster. Just 1ilt the hood (a hinged kevboard!)
1o pop in available quick-change hard drives
and floppy drives, Special power management
features mean vou don't have to exit vour
application to change hatteries on the flv.

And the weight of the ThinkPad 750Cs woni
slow vou down. either, Its a sleck 6.2 pounds,

hatteries and all.

really cranking Theres a ervstal-clear

Go ahead and find the time —call IBM PC
Direct to order. And while vou're on the line,
ask us about an arrav of options to help you
think even laster still.

The IBM ThinkPad 750Cs.

‘To order yours from IBM ’C Direct,

get to the phone pronto!

= 48651./33MHz processor with 8KB
mternal cache

= 4\[BRAM

= [TOMB Removable Hard Drive

= 35" 288MB Removable Floppy Drive

= PCMICIA slots

= 95" dual scan color display

= Full-size keyboard with integrated
TrackPoint 11

= Audio input/output jacks

= 117" x 83"\ 20"

= 0.2 lbs with battery pack

= IBM DOS. ntroduetory Demo and
Prodigy” preinstalled

 J-vear international traveler's warranty*

We'll configure any of our newest ValuePoint™ PCs
the way you like. See the next page now!




With HelpWare, youre covered by the

best support people in the business.

We're behind vou every step of the way.

IBM HelpW are® goes bevond Valueloint's

I & )
one-vear warranty and our 30-day. hassle-
free monevhack guarantee. HelpWare is

> [l

tech support people who are alwavs there
when vou need them. 24 hours a day. 7
davs a week. Thev're trained to answer
practically any question. from how to set up
your systetn to solving hardware problems
that mav occunr.

Our newest monitors are even casier
on your eyes. Not to mention your
electric bill.

Who says vou cantt have it both ways? These
advanced high-resolution monitors deliver a
brighter. bolder. crisper. borderless image
that's flicker tree.

But when you're not using them they’ll
automatically power down' to miserly energy
consumption levels. When you resume work.
just touch a key or the mouse and they’ll
power up instantly, right where vou left ofl.

Our automated fax line is always available
and if vou have a modem. vou can access
our 24-hour online bulletin board.

HelpWare also includes one vear of free
onsite service. provided by thousands
ol dedicated 1BM service reps at hun-
dreds of locations nationwide. They
make house calls anywhere in the US.
no matter how remote.” And we have the
largest parts inventory in the business, to
help reduce downtime even further.

In short. HelpWare is the most comprehen-
sive support vou can get.

The “V” series: for new systems and
upgrades, too.

Cross-platform compatibility is huilt in.

You can plug it right into almost any 1BM-
compatible system and run most populur soft-
ware. These monitors are available in 14", 15"

and 17" screen sizes.

So see the light. And save energy.
Sall 1BM PC Direct today.

Salil Muma.

llf'l/l(:l’”ll’r
Specialist

Complimentary!
It's the latest edition of
the 1BM PC Direct

catalog. ValuePoints.

ThinkPads. printers.
monitors, multimedia. softicare,
and more. To get your copy.

call IBM PC DIRECT today.

rs inthe U $. an menoF“M‘ For cust

r local ]BMV entative for

TIBMF CT prices only The offerings, prices and pro $ 3
wnhdv:nnl without prior notice. Products you acquire may mmeﬂ undes any existing.
Volme Purchase Agreement The same offerings and products may be avalable through
1BM Authorized Remarketers Remarketer prices may vary Shipping and handting charges
areextra **1BM Credit Lease prices are quoted for 36-manth terms. Lease rales quoled are
caru through 6/30/34 after which time rates are Subject to change with
able to qualified commercial customers only * Some
be mar.a'acu, ed by IBM 1 2 The energy saving circuitry is ac!
from system units that support the VESA DPMS praposal 3 Ungrasen[e w;n Intel™s future
OverDrive™ pracessor based on Pentium technology. 4 Copies ol warranty and 30-day
meneyback guarantee information available through iBM and IBM Authorized Dealers
Please call 1 800 426-2968 for details regarding IBM's moneyback guarantee and imited
wartanty 5 Al no additional charge during warranty period Onsite service available
Monday-Frtday 8am-5pm in your time zone 6. International traveler's warranty serv
availabie in countries where ThinkPad 1s sold. IBM ThinkPad Mini-Tower, HelpCente
and HelpWare are regislered trademarks, and TrackPoint Jl, ValuePoint and Soft Select are
trademarks of international Business Machines Corporation All other brands and produc!
names are registered trademarks, trademarks or service marks of thex respecttve holders
PC Direct 1s a trademar of Zitf Communications Company and 15 used by IBM undes hicense

©1994 Internationat Business Machines Corporation

To order:
call 1 800 426- 7420

8am-10pm M-F, EDT
9am-5pm Sat., EDT
Purchase order available for qualifying customers.




YOU'LL LIKE
NEW MICROSOFT
AGCESS 2.0
WHETHER YOU'RE
LOOKING FOR
A database OR A

*Rebate offer: Licensed users of Microsoft Access and Microsoft Office 4.0 or later

qualify for $30 rebate

Office Professional includes: Microsoft Excel, Word, PowcrPoint, Microsoft Access, and a workstation license for Mait (Mail server and software acquired scparately). In the 50 United States, call (800) 370-8996, Deept. CN3. For info only: In Canada, call (800) 563904

pon acquiring Micro=oft Access 2.0 (%129 upgrade SRP). Licensed users of Office Professional, Office Standard, Word, Microsoft Excel, PowerPoint®, or Micro




pccess qualify for
utside the 50 United States & Canada.

They say you can't be all things
to all people. But one database
comes really close: new Microsoft
Access database management
system 2.0. The first relational data-

base for cveryone.

This Wizard links your data to

a Microsoft Word docunmmat,
80 that you can print form

letters of P

Cancel

_ﬁl

ol

What do you want the Wizard to do?

Gl ink your data to an existing
Microsoft Word document.

© Create a new document and then tink
the data to it.

Aftes it launches Microsoft Word, the

Wizard can:

™ Open Microsoft Word Help on how to
compiete your mall merge.

Mail Merge Wizard works directly with
Microsoft Word to place your selected data
into the document of your choice.

If you need a database with a
small “d;” you've found it. Microsoft
Access is easy to use. So easy, you
can create tables, make forms, and

print reports right from the start.

Want that capital “D” variety?

$40 rebate upon acquiting Office Professional 4.3 (5399 upgrade SRP). Plus applicabl

call vour local Microsoft subsidiary or (206} 936-8661. Microsoft.

1 —

Then fasten your seat belts.
Microsoft Access packs speed,
power, and control. Helping data-
base developers quickly create
sophisticated database applications.
The fact is, Microsoft Access
has something for everyone. Or
more precisely, a lot for everyone.

Like new Rushmore” query
optimization, a technology that
makes queries lightning fast. So
you get your data quicker.

Like Table Wizard, a feature
that takes you step-by-step through
table sctup and design.

Like Query Wizard, a helpful
assistant who walks you through
the steps of finding your data.

In fact, thanks to IntelliSense”
technology, a Microsoft Office

feature, many of your

tasks become much easier.

enture beyond the basics,

base applications. Including
engine-leve

ant
eed to keep your data safe

event model for added control and

flexibility similar to Microsoft

routine tasks will be auto-
matic. And your complex ypgrade or $359° for the Office

Of course, when you're ready to

| validation guar &

This Wizard creates a command button.
What do you want to happen when
this button gets presesd?

Select a category, and then sslect the
action you want. Click the Next button
1o continue.

‘When button is pressed.

Add fully functional buttons to a form using
the Button Wizard. Microsoft Access does all the
1work of writing the code bebind the budtton.
Visual Basic” programming system.
Microsoft Access even makes
it easy to tap into any current data-
base you have, from Paradox’ to
Microsoft SQL Server.
You can also count on unlimit-

ed no-charge product support

W%

[Analyze It with MS Excel]

With OfficeLirks,
send data directly to
Microsoft Excel
using the Analyze It
toolbar button.

by phone (toll charges may apply).
And for as little as 399" for an

Professional upgrade, Microsoft
Access couldn’t be more, well, acces-

sible. For a reseller’s name, or to

Microsoft Access 1S, t00-  order, call 800-370-8996, Dept. CN3.

And a program-
Ming |5 . .
g Microsoft Office

¢ sales tax. Reseller prices may vary. Offer good until August 31, 1994 and onlv In the 50 United States. © 1994 Microsoft Corp. All tights reserved. Microsoft

1 trademarks and IntelliS and are trademarks of Microsoft Corp.

Microsoft Access, PowerPoint, Visual Basic and the Windows logo are regi
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PROCESSING

DIGITAL SIGNALIL

The Engines to Make Multimedia
Mainstream
As industry groups seek to standardize
software programming intertaces. DSPs
may hold the key to bringing voice.
video. and telephony to low-cost PCs.

NETWORK OPERATING
SYSTEMS

LANtastic 6.0 Creates Peer
Pressure................cocoeiinnl 26 |
Peer LANSs have evolved trom limited-
function packages to full-featured systcms
that integrate into enterprise LLANs.

INTERNET
COMMUNICATIONS

Front Ends Ease Internet
AcCess........cocoeuiniiiiniiiiiinn, 30 |
A number of companies are releasing
software designed 1o make accessing the
Internet casier.

ADAPTIVE COMPUTING

Adapting GUI Software for the
Blind Is No Easy Task
The widespread adoption of graphical
applications adds a whole new set of
challenges tor applications developers
and visually tmpaired users.

PIDAS

Motorola’s Envoy First to Run
MagicCap..............cceeenen.n. Kl
Despite initial disappointing results in
the area of PDAs. companies continue to
develop hand-held. communications-
centric computing devices.

PROGRAMMING TRIEENDS

CAD Gets Objective.................. 38
CAD software vendors are beginning to

exploit new technologies such as object-
oriented programming and OLE 2.0.

OPERATING SYSTEMS

Apple’s and Microsoft’s System
Software Road Map
Apple recently divulged new
information on plans for its Mac
operating system.

NEW PRODUCTS

What's New
Sparcbook 3 ships with the Solaris OS;
Face to Face provides real-time cross-
platform document conterencing for
PCs and Macs: and more.
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{ | BYIJONUDELL Component software. as exemplified by I

PROGRAMMING

Componentware

PAGE 133

46

| Visual Basic’s custom controls, is succeeding where object-
oriented computing has failed. |

Object Wars—52 | K

SOFTWARE DEVELOPMENT

Extensible Software Systems

BY DICK POUNTAIN AND CLEMENS SZYPERSKI New program- |

ming tools are necded to develop software systems that can be casily |
extended with new modules.

Subtyping or Subclassing?—58 Inheritance or Delegation?—60 PAGE 157

INFORMATION PROCESSING {

The Computerized Patient Record 67
BY SCOTT WALLACE Computerized patient records will improve
health care and reduce costs.

PR WiTcomm <cZMODEMs DL
Jviese e proma
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sta Resewing nate
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| |
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MULTIMEDIA ‘ e e 1o Tt
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Desktop Data Conferencing 81 [ I L o remanng s e
- . . e J tos. 1 0 Time: a:1?
BY ANDREW W. DAVIS A new breed of multifunction DSP- | B [ i e
based peripherals makes data conferencing inevitable and lays the e [T
groundwork for personal videoconferencing. — [: =
= « |

The High Cost of Videoconferencing—82 PTGE i
DSPs and the PC Mainstream—84 [ S, —

State of the Art

WIREILESS COMMUNICATIONS

Wireless Gets Real

BY DAVID A. HARVEY AND RICHARD SANTALESA
Buoyed by new products, services. and uccess standards. wide-urea
wireless communications is ready for prime time.

90

PCSes Are Coming—94

99

Universal Wireless LANs

BY CEES [ INKS.

WIM DIEPSTRATEN.

AND VIC HAYES

The IEEE brings order to the
chaotic world of wircless LANs by
agreeing upan a foundation
protocol for media access.

The Evolution of a Standard— 102



COMMUNICATIONS

E-Mail from Afar

BY HOWARD EGLOWSTEIN AND BEN SMITH
Lotus ce:Mail and Microsoft Mail provide the
necessary E-mail tools for communicating with
offices in far-flung locations. We liked both user
interfaces. but cc:Mail is easier on the administrator.
E-Mail in Your Pocket—124

Can PC E-Mail Be the Wrong Choice?—126

NETWORKS

Without Peer 133
BY BARRY NANCE Zenith Data Systems’ new

$999 Z-Stor Personal Server is a dedicated file server
that makes sense for small workgroups. Bundled
with Novell's Personal NetWare, it almost installs
itself on Ethernet LANs.

PROGRAMMING

Poet in Motion 137
BY RICK GREHAN Poet 2.1 is a true object-oriented
database that also includes all the features of a full-
blown multiuser database: compound indexes,

locks. even multilevel transactions. Grehan explains
how programmers can use the same structures of
C++ code to support the database.

VOICE RECOGNITION

Desktop Dictation 145
BY STANFORD DIEHL The IBM Personal Dictation
System brings computer-based dictation services

1o & mainstream corporate audience. With its support
of voice input of system commands and its
sophisticated dictation application, the system

can support text entry in a fully “hands-free"”
environment. Its accuracy and ease of use make the
system viable for general business correspondence.
Learning to Listen—146

Agents Away 13
BY PETER WAYNER

Telescript provides the glue that
lets personal communicators access
the world. It could change the way
you talk to the world.

Speaking the Same Language—118

COVER IMAGE: JOHN CORBITT © 1994

PRINTERS

Printer at Work 149
BY ED PERRATORE The first At Work laser printer,
Lexmark’s WinWriter 600 provides good
performance and an excellent user interface. [

DISPLAY TECHNOLOGY

Big-Screen Stars
BY STEVE APIKI Capable 21-inch monitors from
Nanao and Nokia push resolution to a flicker-free

157

1600 by 1200 pixels. Both can support an 80-Hz [ |

refresh rate if you've got the right graphics card.

\
|
COMMUNICATIONS |
|

SiTcomm Is Serious
BY TOM THOMPSON Apple Events support is one
reason Thompson finds Aladdin Systems’ SITcomm
a standout among Mac communications packages.

— —
| PRINTERS |
: Lab Report:
| Head to Head: 71 Printers
BY SCOTT HIGGS AND CHANDRIKA MYSORE
We use our PC and Muc printer tests to choose the
best of today's laser, ink-jet, dot-matrix, and color ||
printers for six important business applications.
Best for General Business—166
As We Went to Press—166
| How We Tested—168
Best for Workgroups—169
' Best for CAD and DTP—171
l Best for Color—173
| Best for Draft Quality—175
Best for Listings and Forms—177
Honorable Mentions—178 [
Dubious Achievements—178 l

FONT MAPPING

Under the Hood:
The Panose Typeface-Matching
System............cviiiiinnns 181

BY SCOTT BOGGAN AND
MICHAEL DE LAURENTIS A look
at a font-matching system based on
visual characteristics.

PROGRAMMING

Some Assembly Required:

The Icon Programming
Language...........ccevvnennns 193
BY RALPH E. GRISWOLD Icon does
string and structure processing and
numerical computation.

NETWORKING

Beyond DOS:

IPX and NetBIOS for 0S/2...201
BY BARRY NANCE Over-the-wire
message passing with NetBIOS
and IPX in an OS/2 environment.

Pournelle:

Crash, Bang—Quake ........ 205
BY JERRY POURNELLE Jerry
survives an earthquake. installs

a LAN server, and gives out more
User’s Choice Awards.

Books and CD-ROMs:
Entertaining Math Models....41
BY RICK COOK. LAMONT WOOD.
DAVE VISLOSKY. AND BEN SMITH
Mathematical modeling. CD-ROM
databases. computer cthics. and
3-D graphics libraries.

Commentary:

The Introversion

of America.................... 218
BY TOM R. HALFHILL Are virtual
communities on the Internet taking
the place of neighborhood
communities?

Editorial........................ 10
BY DENNIS ALLEN

The data superhighway. the “real™
reasons for technical-support calls.
and environmental concern.

Reader Survey ............ ...156
READER SERVICE
Editorial Index by Company 216

Alphabetical Index 10 Advertisers 212
Index to Advertisers by

Product Category 24
Inquiry Reply Cards: 28

| BUYER'S GUIDE 2
Mail Order

Hardware/Software Showcase
Buyer's Mart

PROGRAM LISTINGS

From BIX: Join “listings/frombyte94™
and select the appropriate subareu (i.e..
“nay94™).

From the UUNET:fip to fipawnet, log
on as “anonymous,” and enter your user
ID as your password. Type
“ed/published/byte™ and type "DIR.”
Files appear in subdirectories by month.

From the BYTE BBS at 1200-9600 bps:
Dial (603) 924-9820 and follow the
instructions at the prompt.
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In Canada and Mexico, $34,95 per year. European sur-
face mail subscriptions $60, airmail $80. Non-Euro-
pean subscriptions, $60 surface mail or $85 airmail. All
foreign subscriptions are payable in LS. funds that can
be drawn on a U.S. bank. Single copies $3.50 in the
U.5., $4.50 in Canada. Executive. Editorial, Circula-
tion, and Advertising Offices: One Phoenix Mill Lane, Pe-
terborough, NH 03458, Second-class postage paid at
Peterborough, NH, and additional mailing offices.
Postage paid at Winnipeg, Manitoba. Canada Post in-
ternational Publications Mail Product Sales Agreement
No. 246492, Registered for GST as McGraw-Hill, Inc.,
GST #123075673. Prinied in the United States ol Amer-
ica, Postmaster: Send address changes and fulfill-
ment questions 1o BYTE Subscriptions, P.O. Box 552,
Hightstown, NJ 08520.
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This page presents the articles in
this issue according to computing
platform.

DOS/WINDOWS

CAD Gets Objective ...........38

A modular Windows-based develop-
ment tool, Cadkey Object Developer
provides an object-oriented environment
in which to create CAD applications.

FoxPro 2.6 Targets dBase IV
Market...................... ...40
Microsoft's latest version of FoxPro for
DOS and Windows goes head-to-head
with Borland’s dBase 1V.

Apple’s and Microsoft’s System
Software Road Map............ 40

What to expect down the road from
Microsoft’s new operating systems.

E-Mail from Afar ....... veenn 122

PC-based E-mail systems from Lotus
and Microsoft can tie large organiza-
tions together with support for multiple
platforms, remote users, and gateway
connections to other mail systems.

Without Peer-......... veeenen.133

The $999 Z-Stor Personal Server from
Zenith Data Systems inexpensively pro-
vides peer-to-peer Ethernet LANs with
the reliability of a dedicated file server.
The bundled Novell Personal NetWare
software gets along with Windows for
Workgroups.

Poet in Motion .............. 137

Poet 2.1 is a true object-oriented data-
base that also includes all the features
of a full-blown muitiuser database:
compound indexes, locks, even multi-
level transactions, Grehan evaluates the
personal edition of Poet for Windows,
which requires either Microsoft Visual
C++, Borland C++, or Symantec C++.

Printer at Work ............. 149
Lexmark's WinWriter 600-dpi laser
printer puts Microsoft’s At Work Print-
ing Software to good use.

Big-Screen Stars.............. 157

Push screen resolution to new frontiers
with a 21-inch monitor from Nanao or
Nokia. CAD users will appreciate 1600-
by 1200-pixel resolution at an eye-
saving 80-Hz refresh rate.

Lab Report: Head to Head:
71 Printers....................164

This month we ran our PC-based printer
tests on laser, dot-matrix, ink-jet, and
color printers to determine their rank-
ings for high-end business and profes-
sional applications.
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08/2
Desktop Dictation............145

The IBM Personal Dictation System
brings computer-based dictation ser-
vices to the OS/2 desktop. The package
supports voice control of the OS/2 inter-
face as well as a sophisticated dictation
application. Its accuracy and ease of use
make the system viable for general busi-
ness correspondence.

IPX and NetBIOS for 0S/2...201
Nance demonstrates that programming
IPX and NetBIOS in an OS/2 environ-
ment isn't as difficult as you might
think.

Pournelle: Crash, Bang—
Quake................. veneen.. 205
Jerry offers some guidelines to help you
decide whether or not to make the
switch to OS/2, installs OS/2 LAN
Server 3.0 Advanced in Chaos Manor.
and announces the rest of the User’s
Choice Award winners.

Apple’s and Microsoft’s System
Software Road Map......

Apple reveals new details of its system
software strategy.

E-Mail from Afar ............. 122
Here's a feature-by-feature comparison
of the two LAN-based packages that
command the lion’s share of the E-mail
market: Lotus’s cc:Mail and Microsoft
Mail.

SITcomm Is Serious..........161
A latecomer to the terminal-emulation
market, Aladdin Systems' SITcomm of-
fers unique features that give it a hefty
competitive advantage. Support for
high-level Apple Events is one such
feature.

Lab Report: Head to Head:
71 Printers....... crreneens ...164

Our standard suite of Mac-based printer
tests reveal which of the current crop
of laser, dot-matrix, ink-jet, and color
printers work best in a Macintosh
environment for six key business
applications.

E-Mail from Afar ............. 122
While both Lotus’s cc:Mail and Mi-
crosoft Mail support clients running
DOS, Windows, the Mac, and 0S/2,
cc:Mail now adds Solaris to the list of
clients that it supports.

The Icon Programming
Language..................... 193
Originally started on Unix, this high-
level general-purpose programming lan-
guage now runs on a variety of
platforms. All implementations, includ-
ing the source code, are in the public
domain.

LANtastic 6.0 Creates Peer
Pressure.......................26

Now that Artisoft has licensed Novell’s
NetWare Core Protocol, LANtastic 6.0
can access file and print services from
NetWare networks. And its object-ori-
ented groupware features will compete
toe-to-toe with Windows for Work-
groups 3.11

Wireless Gets Real............90

Two-way wireless communications in
the form of analog cellular, RF packet
data, and cellular digital packet data
technology will shape the future of en-
terprise computing by enabling any-
where, anytime access to E-mail, infor-
mation services, and LAN-based
resources.

Universal Wireless LANs......99

The DFWMAC protocol promises to
bridge the interoperability gap by pro-
viding a common access protocol for
wireless LAN systems. It supports both
ad hoc wireless LANs and a formally
structured wireless LAN environment.

Agents Away............... ...113

Telescript—a communications language
that lets you bundle your messages, re-
quests, and preferences into an intelli-
gent program that is sent across the net-
work—aspires to be the centerpiece of
the global interactive network.

E-Mail from Afar ..... Sonnonne K44

If you’re looking for a way of communi-
cating with remote offices without the
expense of installing wide-area network
services, one of these LAN-based
E-mail packages may be for you.

Adaptive computing ............ 33
AtWork....................... 149
BOOKS ....ocoiivoes aumsisnanasis ivs 41
Creuiisaavsainnvain i 46
CAD ............... 38.157. 171
COM ..................... 46, 57
Communications ......... 30. 34,
81,113,122, 161, 278
Component software.......... .. 46
Data acquisition .............. 156
Databases.......... 38, 40, 137
DSPs................ 22, 23, 81
DTP ciossssmmmsimisssasson e 171
| E-mail ...iciiiinaviiisiniiai 122
Ethemet ............... 133, 205
Fontmapping................. 187
GUIs ...................... 30, 33
Information processing . ........ 67
Intemet ................. 30, 122
IPX ..o, 201
MagicCap............... 34,113
Monitors...................... 157
Multimedia..................... 81
NetBIOS ...................... 201
Networks ... ... 26, 67, 90, 99,

Without Peer..... e, 133

Zenith Data Systems’ $999 Z-Stor Per-
sonal Server blurs the distinction be-
tween peer-to-peer and client-server
LANs. Bundled with Novell’s Personal
NetWare, it’s a dedicated file server for
small workgroups.

IPX and NetBIOS for 05/2...201
Nance provides an over-the-wire deliv-
ery system for SQL statements that
works equally well through either
NetBIOS or IPX.

113, 122, 133, 201, 205

00P................ 46, 57, 137
08/2............ 145, 201, 205
OpenDoc ....................... 46
PDAs............... 34,90, 113
Printers................ 149, 164
Programming ........ 38, 46,57,

137, 187,193, 201

Servers ................ 133, 205
SOM ...................... 46, 57
SQL............o 201
Telescript. .................... 113
VBX ... ...l .46
Videoconferencing. .. ........... 81
Voice recognition ... .. .. 81. 145
Wireless ........... 90.99. 113
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3.5” Magneto Optical Drive

230 Megabyte
3600 RPM

It's the same size as a
3.5 floppy diskette. t's as fast as most hard
disk drives. And you can write, erase and rewrite over four million times.

But it's no floppy! It's Pinnacle’s new Tahoe™ 230 Portable 3.5” Optical Hard
Drive with 230 Megabytes of removable optical storage.

The Tahoe™ 230 s the most versatile storage device
available today. '
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MoToroLA EMPLOYS A
FRAMEMAKER.

Missions don’t gel much more critical than this. Motorola’ is currenl]y developing

Mo~

the IRIDIUM™ System, a massive cellular communications syslem involving a con-

FrameMaker 4

stellation of 66 satellites orl)iling the earth. Equaﬂ_\' critical is the massive amount

of documentation required to gel the IRIDIUM System off the grounc]. And natur-
a”y, Motorola selected the best tool for the jol): FrameMaker.” @ FrameMaker delivers exactly what
Motorola needs for all their hardware and software documentation. The abilily lo easily inlegrate text,

\ rume Fr . - warE R b {4




charts and graplnics in long, structured formats. On-line document distribution with ]1yperlex{' capal)ili-

ties for fast and easy access lo technical information. And mulliplal[-orm capalwililies for file compalilwili'l'\'
across the PCs, Macintoslws, and UNIX workstations on sile, as well as remote access from systems
all over the warld. @ Now imagine what FrameMaker can do for vour husiness. Call 1-800-U4-FRAME

Ext. 603 today lor our comprehensive Guide To Document Publishing with FrameMaker 4. And see

what FrameMaler can accomplish with your mission eritical documents. @ Frame
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The Entertainment Factor

Developments in
the entertainment
industry are strong
indicators of just
what lies ahead
for the enterprise-

computing worid

Computer technology for the next 30 years will be driven
by the entertainment industry. That’s what Ed Mc-
Cracken, the CEO of Silicon Graphics, said at the recent
PC Forum—the who’s who meeting of the computer in-
dustry. This was no news flash to the other computer
company CEOs, presidents, vice presidents, and strategists
attending the forum: Consumers in the pursuit of enter-
tainment will spend enough money to make investments
in certain technology areas worthwhile.

Sure, McCracken has a vested interest in saying what
he did. After all, it was his computers that created the
dinosaurs of Jurassic Park. It is also Silicon Graphics
that is transferring its considerable graphics capabilities
to build a 64-bit computer (call it a game, if you will)
with Nintendo. It is also Silicon Graphics that is working
with Lucas Films to move Hollywood out of the film
(“linear storage,” as the folks at MCA call it) business into
all-digital movie productions. McCracken also spoke of
virtual reality theme parks in which his company will
play a major role. According to McCracken, Silicon
Graphics even supplies an employee to play “video key-
board” for Grateful Dead concerts. So, yes, it’s fair to say
that he has a vested interest in following and promoting
the entertainment industry.

That fact, however, doesn’t make him any less right.
Again to use McCracken’s view, it’s not business that
has driven technology for the last 30 years—it’s been
the military. Had it not been for the military and its in-
terest in the space program, would we ever have seen
mass-produced microprocessors? The fact of the matter
is that the arrangement hasn’t been so bad. While the
military subsidies paid for certain R&D of large, expen-
sive technologies, the PC industry rolled out bits and
pieces of those technologies—more often than not with
notable improvements—first to individuals and later to the
business enterprise.

While the PC industry likes to take credit for having in-
vented everything, it has not invented so much as it has
borrowed. Or to put it another way, it has not invented so
much as it has scrounged around among the leftovers of
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government-subsidized research. But the net result has
been good. We have more desktop and enterprise-wide
computing power and functionality than ever before.

So just what does it mean that entertainment will now
drive technology? In some ways, not much. New tech-
nologies will come about, and the PC industry will move
them to the desktop to solve problems in the enterprise.
On the other hand, it’s a matter of focus. There are certain
technologies that the entertainment industry seeks to ex-
ploit, and it is in those areas that we can expect rapid
outgrowths to the desktop.

Clearly, the target technologies for entertainment are
video, sound, user interfaces, and communications (aka,
the data highway). That’s not news either. But the prob-
ability that a Nintendo game or a digital set-top box run-
ning something like Prodigy TV (a proposed marriage of
information and regular TV broadcasts) or even an amuse-
ment theme park will be the first to produce usable full-
motion, 3-D images with beautiful sound and virtual re-
ality interfaces is significant. You ought to be watching
those developments so you can predict how those tech-
nologies will work on the desktop in the enterprise.

Consider Michael Crichton’s new book, Disclosure,
which takes place in the high-tech industry and uses vir-
tual reality as a means for the hero to explore corporate
databases in an effort to solve his problems. In the book,
the characters walk on special mats and wear special
glasses to wander through the corridors of networked
computers to find virtual file cabinets, open virtual file
drawers, and leaf through virtual file folders. An inter-
esting way to explore a database, to be sure, but accord-
ing to McCracken, that scenario in Disclosure (an ex-
cellent book, by the way) is a lot closer to becoming real
than you might think.

But long before we can tiptoe through our databases,
that kind of technology will be a staple for entertain-
ment. Likewise, the first widespread use of videocon-
ferencing may be on a TV set while people play games
with folks in other parts of the world. None of this makes
the technology any less sophisticated or less important to
enterprise computing, but if we watch closely, we just
might be able to predict the future. ®

e

DENNIS ALLEN, EDITOR IN CHIEF
(dallen@bix.com)
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state-Of i pc Week, Jan- 1

The world chooses Borland G++
for its 16/32-hit standard!

Experts agree! There’s only one
C++ that makes moving to 32-bit
development a snap. It’s Borland®
C++ 4.0 and it’s the world-standard
16- and 32-bit compiler.

... it shows Borland’s,
attention to developer’s

b2
needs. computer Shopper, Feb. 1883

Borland C++ gives you a single
Integrated Development Environ-
ment to target DOS, Windows, NT
and Chicago platforms. There’s a
Project Manager that will build

16- and 32-bit versions simultane-
ously, and a TargetExpert to make
switching between platforms as
easy as clicking a mouse. Plus you
get a compiler that includes the

latest ANSI C++ features, such as And since
reusable templates and robust OWL20is &= "«;"-:7
exception handling. You want platform- - .
speed? PC Week says, “Borland’s indepen- Borland C++ <

. . for DOS, Windows, and Windows NT
compile-link speed . . . was about dent, the The workd standari € nd C-- #
twice that of Visual C++ 1.5.” code you

And getting started is easy too.
The AppExpert and ClassExpert
will create your application for you.

create will run today on 16-bit and
32-bit Windows. That’s code with
the future built in. Get Borland
C++ 4.0 and get a head start on
tomorrow s projects today.

You simply plug together high-
functionality components—Ilike
SpeedBars,® editors and status — —
lines—from OWL 2.0. Perhaps 90-day, money-back guarantee!

that’s why Software Development I sea Vlllll‘ lll}ahll‘ or I:a“ IIIIW, I
magarine proclis, “Anything hat | 1.800-336-6464, ext, 8310 |
”» ’ '

= L ) g In Canada, call 1-800-461-3327.

R 461332
REUSABLE COMPONENTS FO

\f
CBOSS-P\.ATH\BM DE\lE\.(\PMEN

Power made easy~

Copyright © 1994 Borland International. inc. All rights reserved. All Borland product names are trademarks of Borland Intemational. Inc. BI 6587
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COLORADO TAPE BACKUP

Over 3 Million Copies Shipped!

And Now....

8 Introducing Colorado Backup for Windows 2.0
z

- % b

Memory Systems, the leader in tape backup solutions.

Tape Backup and Archival software from Colorado
i

P } ince 1990, Colorado Memory Systems has shipped
AT B Sover 3 million copies of our popular Colorado
Backup® software. Now, we bring you new
Colorado Backup for Windows™ 2.0, which supports
all Colorado Tape Backup Drives from 120 MB to
4 GB through a common, easy-to-use interface.
<% Powerful features include drag-and-drop
simplicity, reliable background operation,
automatic - unattended backup, disk grooming,
broad network compatibility, a Tape Library to
help you locate lost or archived files quickly,
file re-direction and open file handling.
+ Explore Colorado Backup for
Windows 2.0 and the complete
line of Colorado Tape Backup
Solutions today.
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Better Backup.

IVEN THE VALUE OF YOUR DATA,
you'd better back it up. And there’s no
better backup than Colorado Tape Backup.
With capacities from 120 MB" up to 4 GB" and
dozens of industry awards,
Colorado Tape Backup Solutions

‘ ‘ are the world’s Number
One backup systems.
Colorado Backup for ~ Beyond all the
. Megabytes and
Windows 2.0 SUppOI'tS Megahertz that you get
all Colorado Tape out of your system,
. it's the data in it that's
BaCkup drives thl‘OUgh ultimately your most

a common, easy-to- valuable asset.
use interface Whether your data is on an
* 80 MB notebook or a 4 GB server,
, , you need to protect your data
every step of the way. Colorado
tape backup is the easiest and most
reliable way to do it. And Colorado is
recommended by editors, resellers and end users
more than all other backup systems combined.
Explore Colorado Tape Backup Solutions today
and see what you've been missing,

Jumbo Internal Tape Backup System

Jumbo 500

255 MB native/500 MB compressed capacity
% « Up t0 9.3 MB/minute backup speed
& o Includes software, minicartridge and more
Jumbo 250
* 125 MB native/250 MB compressed capacity
4 MBEEER & . p (0 9.3 MB/minute backup speed

“ﬁ- e Includes software and more

Jumbo 120
* 60 MB native/120 MB compressed capacity

% * Up to 4.7 MB/minute backup speed
o Includes software and more

=,

Jumbo Trakker External Parallel Port System

Jumbo Trakker 250
e Parallel port interface

125 MB native/250 MB compressed capacity
« Up to 8 MB/minute backup speed
e Includes software and more

Jumbo Trakker 120

« Parallel port interface

60 MB native/120 MB compressed capacity
« Up 10 4 MB/minute backup speed

« Includes software and more

PowerTape & PowerDAT High Capacity Systems

PowerDAT Series 6000

* 2 Gigabyte native/4 GB compressed capacity
Backs up 300 MB as fast as 30 minutes
Includes software, data cartridge and more
Optional Cheyenne' ARCserve* for PowerDAT™

—————
PowerTape Series 4000

T 2 Gigabyte native/4 GB compressed capacity

e

~

* Up to 18 MB/minute backup speed
— o ncludes software, data cartridge and more
« Optional Cheyenne: ARCserve* for PowerTape**
PowerTape Series 2400
* 1.2 GB native/2.4 GB compressed capacity
Up to 18 MB/minute backup speed
Includes software and more
Optional Cheyenne* ARCserve* for PowerTape®

PowerTape Series 1100

QIC compatible

525 MB native/1.05 GB compressed capacity
Up to 12 MB/minute backup speed

Includes software and more

/)
I/

L}

* Capacity using data compression. ** Operates al native capacity. © 1994 Colorado Memory Systems. Allsights reserved. Colorado is 4 registered trademark of Colorado Memory Systems. Windows is a trademark of Micrasoft Coporabon. CBW-BYTO30294

Call for more information and FREE literature

LORADQO

ORY SYSTEMS

A Division of Hewlett-Packard Company

1-800-45H0397

Extension 750
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FAST RELIEF FOR
PROJECT MANAGEMENT
STRESS, BIGOR SMALL.

In the real world of project manage-
ment, the only constant is change.
Managers are faced with coordinating
more activities in less time, with tighter
budgets, and workgroups spread out
across the building and around the
world. So what can managers at all
levels of experience count on to keep
them up to date and in control — Project
Scheduler 6 for Windows!

Unlike many software programs
that claim to be easy to use, Project
Scheduler 6 for Windows really is, and
the experts agree. According toarecent
InfoWorld review; “Project
Scheduler's interface is a joy to
use...Scitor understands how people
use project management software.”’

But Project Scheduler 6 offers
managers more than just relief from
occasional project stress.

“Project Scheduler 6 surpasses
Microsoft Project and CA Super-
Project — in addition to challenging
many high end packages.” wrote
InfoWorld*

Ll

Easy fo learn and use
project management
software

Fast project organization
Multi-project environments

Advanced modeling
and analysis

Flexible reporting

E Scitor

Corporation

Sophisticated modeling features, like
the Advanced Resource Tracking
Spreadsheet (ARTS)™, let you evaluate
resource costs and usage on a period by
period basis using a familiar spreadsheet

format. Evaluating |
“what-if" scenar-

AR Before you make a project
10818 als0 a breeze management software decision,

with Project call for this free executive
Scheduler's summary.
ability to perform Call 415-570-7700

multiple undo/redos in seconds.

Our software’s built-in object-
oriented report writer provides extra-
ordinary flexibility and covenience.
And as the first project management
software to share information with
other ODBC-compliant applications, it
even helps build greater reporting and
data management efficiency through-
out the enterprise.

So, as Windows Magazine recently
putit “If you're seeking a Windows
project management product that
does it all and then some, Project
Scheduler 6 fills the bill.”*

ﬁ Scitor

Corporation

© 1994, Scitor Corporation. 393 Vintage Park Drive, Suite 140, Foster City, CA 94404. Tel. 415-570-7700. In Canada, call 9C5-840-5493. Project Scheduler 6, ARTS, and the Scitor name are trademarks of Scitor Corporation.
Windows is a frademark of Microsoft Corporation. 'Infoworid, August 9, 1993. ZInfoWorld, January 3, 1994. *Windows Magazine, November 1993.
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OWest price
for power.

-PC Worid, February 1994

We give you more and more...for less
and less! PC World agrees. They awarded
ZEQS the January, February and March
1994 Best Buy awards for our 486DX2-66!
PC World reported the system tested was
“a powerful Best Buy that has exceptional appeal for
both performance and budget buyers”

Theres more. PC World went on to say the 486 sys-
tem is “the best all around value we've seen” Why?
Because we provide our customers with the latest tech-
nological advancements at the best possible price. In
fact, we lowered prices on most of our 486 Local Bus
Upgradable configurations—and we now offer the
options of the new Intel 486DX4 microprocessor run-

ning at 75MHz or 100MHz.

And all 486 Upgradables =
are 100% compatible with é S
every major network operat-

It runs with

NefWare

ing system on the market,
including Novell NetWare, It's
a breeze to get connected!
Others will be green with envy In
addition to high-performance and lower
prices, all 486 Upgradables are now “green”
Support the environment by saving energy
...and conserving energy means a real
savings for you and your business.

“PROS:
Excellent
Performance,
design, and support;

low price.
CONS:
None/”
—PC World, Feb 94

Check out the options. We offer you
award-winning, Intel verified systems
with many upgrade paths. Choose

( i“:reli:lb
Q‘s// from one of our money-saving pack-
ages (many ready to ship the same day

you order) or custom configure a system
to your exact needs.

The value doesn't stop with your system.

Many companies talk about service. At ZEOS, our
customers do the talking. ZEOS has
won more PC Magazine Readers’
Choice for Service & Reliability
awards than any other company—
five in all! And we were the first
company to provide our customers with
24-hour, toll-free technical support—
every day You receive the best service
and support in the business.

Plus all 486 Upgradables include a
One Year Limited Warranty, 30-Day
Money Back Guarantee and Express
Parts Replacement.

Feature for feature, no one gives you
more than ZEOS. At any price, any-
where. ZEOS continues to be the best
value. Call your Systems Consultant
now at 800-554-5226.




PACKAGE 1 PACKAGE 2 PACKAGE 3 PACKAGE 4
4865X-25............... $1195 486SX-25.............. $1395 486SX-25.............. $1795 486SX-25.............. $2195
Lease $50/month Lease $59/month Lease $65/month Lease $79/month
486DX-33.............. $1395 486DX-33.............. $1595 486DX-33............. $1995 486DX-33............. $2395
Lease $59/month Lease $58/month Lease $72/month Lease $87/month
486DX2-50............ $1495 486DX2-50............ $1695 486DX2-50........... $2095 486DX2-50........... $2495
Lease $63/month Lease $61/month Lease $76/month Lease $90/month
486DX2-66........... $1595 486DX2-66........... $1795 486DX2-66........... $2195 486DX2-66.......... $2595
Lease $58/month Lease $65/month Lease $79/month Lease $94/month
486DX4-75............ $1795 486DX4-75............ $1995 486DX4-75........... $2395 486DX4-75........... $2795
Lease $65/month Lease $72/month Lease $87/month Lease $101/month
486DX4-100.......... $1995 486DX4-100.......... $2195 486DX4-100......... $2595 486DX4-100......... $2995
Lease $72/month Lease $79/month Lease $94/month Lease $108/month
B Intel Verified: for the Pentium™  ® Intel Verified: for the Pentium™ M Intel Verified: for the Pentium™  ® Intel Verified: for the Pentium™
OverDrive” Processor OverDrive™ Processor OverDrive™ Processor OverDrive” Processor
= 2MB high-speed RAM ® 4MB high-speed RAM m 8MB high-speed RAM ® I6MB high-speed RAM
® 107MB local bus hard drive m 214MB local bus hard drive ®m426MB local bus hard drive 8 528MB local bus hard drive
w/32K cache w/32K cache w/128K cache w/256K cache
m 3.5" 144MB floppy drive m 3.5" 144MB floppy drive m2XCD-ROM, 35"144MBFDD  ®2XCD-ROM, 3.5"144MB FDD
® Diamond SpeedStar Pro ® Diamond SpeedStar Pro ® Diamond SpeedStar Pro ® Diamond SpeedStar Pro
Windows-accelerated local Windows-accelerated local Windows-accelerated local Windows-accelerated local
bus video with 1IMB RAM bus video with 1IMB RAM bus video with 1IMB RAM bus video with 1IMB RAM

m 14" 1024 NI SVGA color
monitor, .28mm dot pitch
m On-board SCSI socket

® Two VESA local bus, five 16-bit
and one 8-bit expansion slots
® Six-bay desktop w/2 cooling fans

® 14" 1024 NI SVGA color
monitor, .28mm dot pitch

® On-board SCSI socket

® Two VESA local bus, five 16-bit
and one 8-bit expansion slots

m Six-bay desktop w/2 cooling fans

® 14" 1024 NI SVGA color
monitor, .28mm dot pitch

8 On-board SCSI socket

u Two VESA local bus, five 16-bit
and one 8-bit expansion slots

m Six-bay desktop w/2 cooling fans

® 14" 1024 NI SVGA color
monitor, .28mm dot pitch

= On-board SCSI socket

® Two VESA local bus, five 16-bit
and one 8-bit expansion slots

® Six-bay desktop w/2 cooling fans

® 10)-key space-saving keyboard m 101-key space-saving keyboard ® 101-key space-saving keyboard ® 101-key space-saving keyboard
» EPA Energy Star compliant u EPA Energy Star compliant m EPA Energy Star compliant » EPA Energy Star compliant
s MS-DOS 6.2 B MS-DOS 6.2, Windows for Work- 8 MS-DOS 6.2, Windows for Work-  @MS-DOS 6.2, Windows for Work-
groups 3.11, Microsoft Mouse groups 3.11, Microsoft Mouse groups 3.11, Microsoft Mouse
® Choice of Lotus Application ® Choice of Lotus Application
FAVORITE OPTIONS
426MB to 528MB HDD UPGRADE .............cccooeiniiieniiinnnnn $95 LOTUS SMARTSUITE UPGRADE
10-BAY VERTICAL CASE ............c.cocomemmcmeamnrmninsinnrinnssnenes $95  Five Windows applications in 0ne box!.......eeeceeccssivmmnininsssssscsse $299
COMPLETE MULTIMEDIA PACKAGE
ADAPTEC 6360 SFSI CONTROLLERCHIP .............ccceuveenne $49 2X. multisession MPC2 CD-ROM,
96/48/24 V.2 bis SEND/RECEIVE FAX MODEM .......... $49 o S AT, SLerE0 SPEAKETS . $299

16-bit sound card, stereo speakers

DIAMOND VIPER VIDEO CARD
with 1IMB VRAM: $149

15-INCH SVGA MONITOR UPGRADE ...............ccoeviininnnnne $95

Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Govern-
ment: 800-245-2449, Outside U.S. and Canada: 612-362-1212. Purchase
Orders, MasterCard, VISA, Am Ex, Discover, Z-Card;” COD and
affordable leasing programs. Open 24 Hours a Day, 365 Days a Year!
Purchase orders are subject to approval.

include shnppnv. Novell compatibdity is Developer Tested
trademarks of their respective holders. Int Intel Inside is a trademark of Intel Carporation. ZEQS s a registered trademark:
55413 USA. ZEOS is a publicly traded company (NASDAQ symbol: ZEQS).

mlesmwammuw«hrupedmﬂmpnﬂm ‘The Energy

If your system includes a CD-ROM drive,
upgrade with a sound card and SpPEAKEIS.........cvevueusecrsccrcirsinnsns $148
Many other affordable upgrades and options available. Call for details!

CALL NOW TOLL FREE

800-554-5226 4o

2 4 HOURS A D A v RN

Buslmsleaslmmransavallalne Lease prices based on a 36-month lease; 10"wrdwommAllmspmﬁcamarﬂmllzhlnyansb)ecnodwmmn'me call to confirm these and warranty details. Pmsdnm
Only Noveil Star emblem does PA endorsement of any product
Z&dwmwmm‘mmadmmdzﬂ)slmmm L1d ©1994 ZECS

ot represent E| mmAllwnd\tlsarﬂmnpmy are trademarks or
International Ltd. L‘l)llmhmnlBlvd. Minneapolis, MN

UPGRBYT-9405

Circle 158 on Inquiry Card.




Letters

Super Highway Construction Details

Your March cover story “Building the
Data Highway” was extensive and broad-
based, with a good balance between back-
ground, current issues, and future potential.

I am deeply involved with these issues |

here at the University of Montana, and all

too often, folks writing about the Internet
don’t have a clue.

Thomas Morarre

Lolo, Moniana

Our discussion of the Internet
has spawned many inquiries
on how to access it. O’Reilly
& Associates ((707) 829-
0515) sells Internet-in-A-Box.

The Data

no one trusts or relies on.
| Erik Ohmberger
Rochester Hills, MI

it, leaving us with the crippled program |

At the Los Alamos National Laboratory, |

we read your article on the data highway
| with great interest, as we are working on
the CASA Gigabit Testbed. But CASA is
not a point-to-point switchless network.
The SONET (Synchronous Optical Net-
work) lines connect to switches, with many
computers on each switch. The article also
implies that propagation delays
| are unique to the CASA net-
work. One goal of our research
is to hide these delays.
Stephen Tenbrink

nghway

Yy

The National Center for Su- ThoeR 4 | Los Alamos, NM

. i
percomputing (NCSA, (217) SONSTRUCTION
244-3473) is the source for ---"-" The point we wanted 1o make
Mosaic. Both products pro- '""'"-'“ was that adding a site 1o u test-

, ; | onmcmnmsssmm: ! ]
vide an easy-1o-access front S wne . (Jff | €4 ke Nectar could be ac-
|

end 1o the Internet.—Eds. .
Overall, I thought the data-highway article
was timely and useful. But I must take ex-
ception to your comment, “ATM also
doesn’t now support multicasting, which
means that all transactions are point-to-
point.” Fore Systems’ switches provide
point-to-multipoint communication in an
efficient manner, not requiring multiple
point-to-point links to accomplish this task.
Tony Mason
Fore Systems, Pittshurgh, PA

The ATM Forum User Network Interfuce
Specification (3.0) does not support mul-
ticast service addresses hut does support
point-to-multipoint virtual channel con-
nections. These point-to-multipoint cir-
cuits let vou transmit data and reach
multiple parties, but vou must know all
recipients’ addresses when vou establish
the connections. In multicasting, You
only need to know a single address, and
that server will know the others. The
ATM Forum intends to support multi-
casting in its next revision.—Eds.

I must comment on the idea of supplying
unlvcrsal data-highway access by creat-
ing “a public trust fund into which all
providers pay and from which subsidies

e B Spambo oot St . .

complished by establishing a
link to an ATM switch. Adding
| usite to CASA involves establishing a
link to one other site in the network. We
did not intend to imply that the propaga-
tion delay was unique 1o CASA or a flaw
inthe test-bed, but rather that it was
what CASA intended to studv.—Eds.

Technical Support—We Hit a Nerve

Your report on the increase in technical-
support calls (News & Views. March) ig-
nores the real reasons: product defects and
lousy or incorrect documentation. If com-
puter firms want to know why technical
support is expensive and customers arc
angry. they ought to look at the slop they
cuphemistically call documentation.
Joel Amkraut
Los Angeles, CA

This is an excellent point, but it doesn't
contrudict the findings of the Help Desk
Institute. As the survey notes, major rea-
sons for the decrease in support calls are
recurring problems being solved and bet-
ler customer training, both of which im-
ply that the offending products did not
work in the first pluce or were not intu-
itive.—Dave Andrews

are drawn.” I cannot subscribe to, nor sup- |

port, any type of arrangement where politi-
cians have access to moneys in a public
trust fund. Social Security was a similar
type of setup until politicians squandered
ais
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Magic Cap: Radical or What?

General Magic’s Magic Cap (News &
Views, February) is hardly a “radical de-

parture” from other point-and-click GUIs,

much less original. The Home Desk by Rus-

sel Lyon, a launching pad from HyperCard
1o other applications, looks quite similar.

Annemarie Timmerman

Pittshurgh, PA

You aren’t the only one to notice the vi-
sual similarity bevween General Magic's
Magic Cap und Apple's HyperCurd. We
noticed i, too, as did Andy Herzfeld and
Bill Atkinson, early Mac and HyperCard
pioneers who were among the founders
of General Magic and are now develop-
ers of Magic Cap. But Magic Cap is
original in its elimination of the distine-
tion (central to most other operating svs-
rems) among files, applications, and ob-

| jects.—Andy Reinhardt and Tom Halfhill

Liquid-Cooled PCs...The Next Dumb Thing?

The article “Liquid-Cooled PCs: The Next
Hot Thing?” (News & Views, February)
leaves me totally dumbfounded. Does de-
pletion of the ozone layer dwindle into in-
signiticance when compared to the need
to cheaply cool a Pentium chip? So much
for green PCs. What's the next project—
using whale oil as a lubricant?
Norm MucLeod
St. Jean-sur-Richelien, Quebec City, Canada

The Dolch Pentium portable computer
uses Fluorinert, a chemically inactive

fluid, inits liquid heat sink. It does not

conduct electricity or harm the earth’s
ozone luyer.—Eds.

FIXES

Due to a printer error, the first line of the
caption on page 193 in the April issue
Roundup was masked. The first line should
have read: “Action’s time management
controls are centered around its bar-style
time line, where each object ina....”

In the March issue (page 66), the location
for Hybrid Networks ((408) 725-3262) is
incorrect. It is located in Cupertino, CA.

The February Lub Report (page 162) said
the EISA bus has a 33-MHz operating
speed: instead, it has a 33-MBps data trans-
fer rate. The operating speed is the same as
that of an ISA bus (8.33 MHz), but its
wider bandwidth increases the data trans-
fer rate by a factor of 4.m



Microsoft Windows™ for
Workgroups 3.11 is fast. Very fast.

In fact it might be more appro-
priate to call it Microsoft Windows
GTI. Because, for local disk ac-
cess, it’s now up to 150% faster than

Windows 3.1 operating system.

This added speed, powered by 32-

bit technology from our “Chicago”
project, means applications can be

loaded at twice the speed. It also

*Performance figares may vary dzpending on configuration. ZiffDavis WinBeneh™ speed tests were average performance cuns (100 beir
volunies used) with 4MB RAM. 200MB hard disk 512 cache amd IDE
Corporation. All nghts reserved. Microsoft and MS DOS are registered trademarks and Windows, Windows NT and Microsoft A

and an 80846 bascd computer (both uncompressed and compressed disk

makes searching for files and load-
ing Windows up to 100% faster.

You'll be happy to hear that this
new version of Windows can be
used by everyone, whether you're
stand-alone, networked, or dialing
into your office from the road.
Windows for Workgroups just in-
stalls what you need and you're
off to the races.

Packed with new features like

m-mlmg.v'_\slanlmnlrh:\m- 3

Microsoft At Work™ fax technol-
ogy and super-fast networking that
works with Novell’ NetWare,
Windows N'T™and other standards,
Windows for Workgroups 3.11 is an
essential upgrade for any Windows
3.1 user. But there’s only one way
to experience this speed and power.

Drive it.

Microsoft

1 baseline avg.) based on a Zenith Znote 425 Lop+intel 80386-bascd computer
conroller. Test was run using MS DOS® 6.2. Test not verified by ZiffDavis. © 1994 Microsott
Work are trademarks of Microsoft Corporation. Novell and NetWare are registered trademarks of

Novell Corp. In the 50 United States, eall (800) 426:9400. Customers in Canada, call (800) 363-9048; ouwide the 50 United States and Canada, call vour local Microsoft subsidiary or (206) 936-8661.




Introducing

A powerful new vision of programming.™
Break the barrier. Extend the boundaries.
Free yourself from the limits of what procedural

programming can accomplish. Get out of the code

mode and into the VisualAge.

Client/server OOP from IBM.
The ability to rapidly develop industrial-

strength, object-oriented client/server applications

breaks through with VisualAge, IBM’s powerful

new object-oriented visual programming tool. You

can get the job done in the 0S/2® workstation
environment, with support for Windows™ coming
soon. Working individually or in teams, you can
produce scalable client/server applications with-
out rewriting yesterday’s programs. And you can
do it with amazing speed.

VisualAge provides access for DB2/2™ in
the base product, as well as optional access to
other IBM and non-IBM databases, and access to
a variety of remote applications and network
protocols such as TCP/IP and CICS 0S/2.™ [t
enables development of multimedia applications
and doesn’t require a communications program-
mer for networking applications.

Recycle, don’t rewrite.
VisualAge supports development

approaches that reward code reuse, so you don’t
have to spend time writing code you've already
written. It gives you prebuilt, standard-compliant
objects to get you started, intuitive graphical user
interface tools, and the added flexibility of a
completely integrated Smalltalk object-oriented
base. And it supports rapid prototyping and
iterative development.

iBM and OS/2 are registered trademarks and VisualAge, DB2/2 and CICS OS/2 are tradk of

ion. ©1994 IBM Corp.
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For a demonstration diskette,

call 1 800 3-IBM-082.

VisualAge is so extensible, you can even
write your own add-ons. It provides an open
architecture, it’s System Object Model-enabled,
and it’s based on industry standards.

See VisualAge for yourself. Call 1 800
3-IBM-0S2 (in Canada,1 800 465-7999, ext.
657) to order or to receive a VisualAge demon-
stration diskette. We'll show you how easy it is to
make the barriers come tumbling down.

SOFTWARE FOR OBJECT-ORIENTED PROGRAMMING.
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DIGITAL SIGNAL PROCESSING

The Engines to Make

Multimedia Mainstream

As industry groups seek to standardize software programming interfaces, digital signal
processing may hold the key to bringing voice, video, and telephony to low-cost PCs

DAVE ANDREWS

ue to their ability to rapidly process repetitive arithmetic, pro-

grammable DSPs (digital signal processors) can enable PCs to per-

form a variety of functions—fax and data modems to speech recog-
nition to applying special effects to images. Because a DSP is optimized for
processing certain functions related to speech recognition or digital video, it can
serve as an efficient complement to a general-purpose CPU. But a lack of
standards has inhibited mass acceptance of DSPs in low-end computers. Now,
two efforts are under way to define software architectures that will let software
developers incorporate signal computing in their applications without having
to know the intricacies of different underlying DSP architectures.

General-Purpose DSP Market (worldwide)

1993 Actual 1997 Forecast

Office $15  Military $27 Office $61  Military $91

Industrial $32 }nduslrial $120
Instrumentation $34 Instrumentation $126
&~ Consumer $67

\-Consumer $377

: Computer $122

e

Computer $618
Communications $431 Communications $1,100
Total: $728 million Total: $2.493 billion
Source: Forward Concepts (Tempe, AZ) In millions of dollars
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One effort is being driven by
Microsoft, which has defined
a software architecture for Win-
dows that will insulate hard-
ware and software developers
from having to know the nit-
ty-gritty details of a specific
DSP. A group within the IMA
(Interactive Multimedia Asso-
ciation) is driving a second ef-
fort that hopes to establish a
broad standard that encom-
passes Windows, the Mac,
0S/2, Unix, and other plat-
forms. The companies in this
group are Apple, AT&T, IBM,
Intermetrics, and Microsoft.

Motorola (Austin, TX) has
already released PC Media, a
development platform for hard-
ware and software developers
who want to get an early start
on developing multimedia so-
lutions for Windows that re-
place several single-applica-
tion add-in cards. Microsoft
says it will release a develop-
ment kit this year that will let
DSP manufacturers develop
drivers that will let their chips
work with applications written
to the company's DSP software
architecture

Microsoft also says it is de-
veloping a DSP resource man-
ager, which will be available
at about the same time as
Chicago, the next version of
Windows. Microsoft’s DSP
software architecture will in-
teroperate with DSP kernels
from AT&T, IBM, and Spec-
tron Microsystems. The IMA
was expected to release its API
in April and development tools
early next year. Microsoft says
it is working with and will sup-
port the efforts of the IMA.

If a standard emerges that
many hardware and software
developers support, end users
will benefit by having multi-
media-capable PCs that are less
expensive than those available
today. Because a programma-
ble DSP can act concurrently
as a modem, sound card, or
other peripheral, you don’t
have to buy a separate card for
each function.

If DSPs become standard,
software developers will be
more inclined to support them
in their programs. Spreadsheets
that can “read” columns of
numbers as you compare them



|

to a paper backup, word pro-
cessors that can send files over
a modem from within a docu-
ment, and databases that you
can update by speaking into a
microphone are just a few ex-
amples of applications that will
become more prominent.
Blake Irving, product man-
ager for Microsoft’s audio
product unit, agrees that de-
velopers were not shielded
from the specific intricacies of
individual DSP platforms of-
fered by companies such as
Analog Devices, IBM, Mo-
torola, TI, and others. Making
an application work with each
platform means extra work for
the developer. PC hardware
vendors faced a similar prob-
lem: What if nobody writes ap-
plications for the DSP we in-
clude on our motherboard?
However, not everyone
thinks that dedicated DSPs are
required to add signal comput-
ing. For example, Apple’s new
Power Macs, unlike its Centris
660AV and Quadra 840AV, do

not have DSPs be-
cause the PowerPC
601 chip instruction
set includes the ba-
sic signal-process-
ing multiply-accu-
mulate operation,
allowing it to oper-
ate as a DSP.
Including func-
tionality in the CPU
allows for a lower-
costing system, be-
cause manufactur-
ers don’t have to
add the extra DSP
chip. Others are not
so sure about that

Microsoft’s DSP Windows

Application
—~
APIs ;
(multimedia, telephony, messaging)

p - - -
| Device drivers
(wave, telephony service p

) |

.

e

‘ DEP resource manager
interface and DSP driver

-
DSP real-time kernel '
-

| DSP hardware and I/0 devlces?

Interface

The applications developer incorporates DSP functionality
by writing to standard Windows APls,

The APls interface through a device driver that calls the
Microsoft DSP resource manager.

The DSP resource manager allocates DSP resources and
controls DSP tasks, The DSP driver manages PC-to-DSP
communications. A DSP driver provides the interface
between the resource manager and the DSP real-time
kemel (e.q., SPOX).

The DSP real-time kernel resides on and interacts with the
DSP hardware.

The programmable DSP can act as a modem, telephone,
sound synthesizer, or other device,

strategy, however,
noting that today’s hottest
processors will be consumed
by tomorrow’s ambitious soft-
ware. “ Software DSPs I don’t
believe are powerful enough,”
Microsoft’s Irving says. *“His-
tory has shown that software
has an infinite capacity to eat
up CPU cycles.”

Joe Burke, president of Spec-
tral Innovations (San Jose,

CA), which develops DSP-
based products for the Mac,
agrees. “People buy a Power-
PC system for performance. If
the first thing you do is load a
{DSP] function that brings the
PowerPC to its knees, you’re
not getting the performance.”

“Software developers want
the ability to run their applica-
tions on signal-processing PC

platforms with or without a
DSP chip,” says Dave McLean,
manager of Mwave product
marketing and business devel-
opment at IBM. “*Our virtual
signal-processing strategy ac-
complishes that.” Whether it’s
in the DSP or in the CPU it-
self, however, signal comput-
ing will change the way you
compute.

Developers and analysts are raving over
a new DSP (digital signal processor)
that shatters speed records and brings an
unprecedented level of performance to the
desktop. The highly integrated chip from
Texas Instruments (Dallas, TX) will begin
appearing early next year in products rang-
ing from high-end video-capture boards and
image processors to videoconferencing sys-
tems. It's so fast that it leaves powerful
RISC chips in the dust and opens the door
to applications that weren't practical be-
fore, such as portable fingerprint recognizers
and on-the-fly digital fittering of video frames.

Tl says the TMS 320C80, which is better
known as the MVP (multimedia video pro-
cessor), executes 2 billion operations per
second, about 10 times the performance
of previous single-chip DSPs. “It's probably
an order of magnitude faster than any other
DSP," says Gerry Kaufhold, principal ana-
lyst for ThorKa Research—TRIMM ((602)
820-9112), a research and consulting firm
focused on muitimedia. Another ThorKa an-
alyst, Rick Sizemore, refers to the chip as
“the god of DSPs.”

The MVP achieves its breakthrough per-
formance with a combination of high inte-
gration and a unigue microarchitecture. On
a single chip, it integrates four 64-bit DSPs,
a 32-bit RISC CPU with an FPU, dual video

‘TI’s Breakthrough DSP

controllers, a DMA controller with a 64-bit
DRAM interface, and 50 KB of SRAM (stat-
ic RAM). Using a 0.5-micron CMOS process,
it incorporates 4 million transistors—about
30 percent more than a Pentium micro-
processor. The MVP is sampling now, and Tl
says full production will begin early next
year. At an expected cost of $300 to $400
in 10,000-unit quantities, this powerful chip
won't likely begin showing up on commod-
ity PCs anytime soon, however.

Because the MVP is fully programmable
and supports MIMD (multiple-instruction/
multiple-data) throughput, it can be applied
to industry-standard compression algorithms
such as JPEG (for still images), MPEG (for
motion video), and H.261 (for videoconfer-
encing), as well as to proprietary schemes.
An integrated transfer controller supports
off-chip DRAM, VRAM (video RAM), and
SRAM with 400 MBps of |/0 bandwidth.

Developers say the MVP can do things
that now require expensive workstations or
multiple boards with numerous DSPs. For
example, Printrak (Ananeim, CA), which
makes fingerprint-recognition systems, is
working on an MVP-based recognizer that
replaces 28 DSP boards with a single board
that's portable enough to be installed in a
police cruiser.

Dr. Yongmin Kim, a professor of electri-

cal engineering at the University of Wash-
ington (Seattle), has been working with pro-
totypes of the chip since 1990. He is de-
veloping an MVP-based high-end muitimedia
board that plugs into a VL-Bus slot. Future
versions will support PCI (Peripheral Com-
ponent Interconnect). The board, to be sold
under a nonexclusive license by Precision
Digital Images (Redmond, WA), performs
audio/video processing, JPEG/MPEG en-
coding, and P*64 compression for video-
conferencing. Kim says his single MVP board
replaces the equivalent of eight DSP boards
costing $30,000; PDI expects to sell it for
about $10,000. Kim says a convolution fil-
ter performed on a 512- by 512-pixel video
frame that took four seconds to execute on
a 486-based PC requires only 19 millisec-
onds on the MVP.

“Researchers all over the country are go-
ing to feel like they died and went to heaven
when they get hold of this thing," says DSP
analyst Will Strauss, president of Forward
Concepts (Tempe, AZ). “Every laboratory in
the country is going to want one of these
for voice recognition, high-end audio/video
processing, and what have you. Of course,
the military is going to love it, because
there's nothing else better for radar and
sonar processing.”

—Tom R. Halfhill

MAY 1994 BY T

23



The new HP DeskdJet 310 printer

DESKTOP TO GO.

OFFICE:
g promter 10 the ¢ fue

CLIENT'S:




optional.

Brint high-quality black
& white or color wherever
you want to work.

Hewlett-Packard presents the DeskJet
printer that doesn't requiire a desk.
The HP Desk.Jet-310 is small and light
enough to let you print anywhere, At
the office, at home or on-the road. And
it gives you sharp, 300-dpi print quality,
in black & white or color.

The HP DeskJet 310 costs only $37%%
yet it comes loaded with.84 typeface,
size and style combinations, along
with a new lightweight, multi‘voltage
power adapter. It prints portrait and
landscape on plain paper, transpar-
encies or labels, and it uses HP’s own
inkjet technology for clear, crisp out-
put at up to three pages per minute.

L 2%

1f that’s not enough for you, a whole
family of optional accessories is avail-
able, including a color kit for just $49,
and a multi-page sheet feeder for easier
desktop printing.

HP has managed to fit everything you
could want intp a little printer package.
To see for yourself, look in the Yellow
Pages, or call 1-800-552-8500, Ext.
78568 for the name of the HP dealer
nearest you.

DeskJet Printers
Make it happen.

(/) caciarn

*Suggested LS. list price. $1n Canada call 1-800-387-3867,
Ext. 7858, ©1993 Hewlett-Packard Company PE1Z10




NETWORK OPERATING SYSTEMS

LANtastic 6.0 Creates Peer Pressure
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Peer-to-peer LANs have
evolved from limited-
function packages into full-fea-
tured systems. While they offer
numerous features for small
and medium installations, peer-
to-peer networks also easily
and seamlessly integrate into
existing enterprise-wide LANS.
A case in point: Artisoft’s
LANTtastic 6.0 ($119 per node;
(602) 670-7100). The latest in-
carnation of this popular peer-
to-peer LAN is packed with a
raft of improvements and new
features that challenge full-
fledged server-based LANs on
nearly everything except price.
LANTtastic 6.0 ups the ante, fur-
thering intense competition in
the peer-to-peer arena.
Among the new features in
LANTtastic 6.0, the package’s
universal client will cause the
most eyebrow-raising in cor-
porate installations. A LAN-
tastic 6.0 workstation can con-
nect as a client to virtually any
server-based network operat-
ing system. For the huge in-
stalled base of NetWare users.
Artisoft has licensed Novell’s
NCP (NetWare Core Protocol).
This lets LANtastic 6.0 access
file and print services from any
NetWare 2.x, 3.x, or 4.x net-
work. LANtastic 6.0 also sup-
poris SMB technology, giving
26
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it access to Microsoft’s Win-
dows for Workgroups, Win-
dows NT, and LAN Manager,
as well as IBM’s LAN Server.
Stan Schatt, LAN services
director at Computer Intelli-
gence/InfoCorp (La Jolla, CA),
expects the “million users of
NetWare 2.x who’ve been
abandoned by Novell” to be the
most immediate customer base
for LANtastic 6.0. Artisoft has
also come to the conclusion
tha: certain users will want
more. Artisoft says it will ship
a 32-bit server-based network
operating system later this year
(see “Artisoft and Novell in
Technology Partnership™).
LANtastic 6.0°s ace in the
hole is Artisoft Exchange, what
the company calls an “object-
oriented groupware system.”
In this arena, Artisoft is going
head-to-head with the group-
ware features of Windows for
Workgroups 3.11, which in-
clude mail, scheduling, and fax
support for the still-evolving
Microsoft At Work standard.
LANtastic 6.0 includes full-
featured mail and scheduling,
as well as message forwarding
to pagers. Artisoft has an-
nounced that it will also offer
future gateway products that
allow connections to Novell
MHS, MCI Mail, and server-

to-server connections.

Realizing that not all LANs
require all features, the prod-
uct has modular server com-
ponents that let system admin-
istrators pick and choose the
features they need. Small in-
stallations can eschew ad-
vanced security or the exten-
sive network management.

LAN:tastic 6.0 is being po-
sitioned by Artisoft as a flag-
ship product, between the en-
try-level Simply LANtastic and
the upcoming server-based
package. With the next ver-
sions of Windows and OS/2
expected to have built-in peer-
to-peer networking, InfoCorp’s
Schatt says that “operating-sys-
tem companies will be Arti-
soft’s biggest threat,” but he
adds that Artisoft has a ““bright
future.” But in this era of par-
simonious budgets, the low
cost of peer-to-peer LANs is
nearly irresistible.

—Stan Miastkowski

In round 1 of the Microsoft-
Stac compression lawsuit,
Microsoft was ordered to pay
Stac Electronics $120 million
for infringing on data-
compression patents in the
companies’ patent and trade-
secret dispute. In March,
Microsoft began shipping MS-
DOS 6.21, a new version that
does not have the DoubleSpace
disk-compression feature. Stac
also had to pay Microsoft
$13.6 million for misappro-
priating trade secrets. Both
companies say they will appeal.

Modular Windows, the Tandy
VIS's operating system, is a
product no longer, according to
a spokesperson for Microsoft;
it began and will end with the
Tandy VIS. The representative,
however, said that much of
what the industry saw in the
VIS-bound software may yet ap-

| pear in TV cable boxes. As for

the VIS, the home-based enter-
tainment system is still avail-
able through the Tandy cata-
log, along with about 75 titles
out of the originally promised
100. You can still buy one at a
Radio Shack retail outlet, but
several outlets we surveyed
said the unit is a poor seller.

W5 11 o - e T e S e W
Artisoft and Novell in

Technology Partnership

n the face of it, there's hardly a more unlikely pairing than

Novell, the undisputed champion of corporate and enterprise

computing, and Artisoft, which produces LANtastic, the popular
| SOHO (small office/home office) LAN. Nevertheless, the two
companies have jointly announced that Artisoft is licensing Net- ;
Ware 4.01 and NCP (NetWare Core Protocol). \
Artisoft officials say the company wanted to provide its approxi- [
mately 2 million users with a 32-bit, dedicated-server network op- |

erating system without having to develop that software from
scratch. Artisoft will use NetWare 4.01 as the core of its 32-bit

| network operating system. The company hopes to release in
June an integrated program that installs a version of NetWare

will have the look and feel of LANtastic, Artisoft says, and will

|
|
4.01 over a LANtastic peer-to-peer network. The server product ,
|
|

scale down certain NetWare features (e.g., the LANtastic version
will not support full global directory services).

not be bundled with LANtastic 6.0.

Artisoft will be selling the 32-bit server and a LANtastic NLM
(NetWare loadable module) as a package deal. The package will

—Alexis Tannenbaum
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WATBDMN Sﬂl fOI' Windows is a high-performance % = L1 ‘ Highlights

SQL database engine for Windows applications. The package includes ‘ » ODBC Level 2 suppost
everything required to begin using WATCOM SQL immediately from many popular » Built-in declarative referential
Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows and entity integrity

clipboard. Everything necessary for application developmentin C/C++ (using compilers from » Visual Basic Interface

WATCOM, Microsoft or Borland) is also included. Bi-directional, scrollable, updatable cursors

- - - W‘ V e

“nstallat|0n in un(br 10 Mlnutes The easy installation and setup reduce COTHTRIET T .

. " . L ANSI SQL and IBM SAA compatible

ihe time and expense traditionally required by client/server technology. Further, WATCOM SQL lets i " . .
S, o B ; . Full transaction processing support with checkpoint log

you achieve high performance results right out of the package without the need for performance and forward transaction log

setup and tuning by expert personnel.

I Multiple simultaneous application connections
Pemrmance and Rﬂhablllty WATCOM SQL’s cost-based query optimizer

Symmetric multi-threading of concurrent requests
and efficient data representation combine to deliver high performance. Transaction processing and Import data from popular file formats including DBF
declarative referential integrity protect the consistency of your data. The client/server architecture

Automatic use of expanded and extended memory to
reduces network traffic, resulting in increased performance for your multi-user applications. improve perfarmance . .
» Static and dynamic embedded SQL interface for use with

Scalable SQL for Now and the Future warcow su applicaions  WATCOM:s 16.and 32:bit CIC+-+ comples, and other

vVVvvyyw

vVVvwvyy

can be designed to run without change in environments ranging from standalone PCs to large multi- popular C/C++ compilers
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486
PC’s to deliver high performance for large networks with many clients. Also available:
. . " o Eiza
The Best Value in SQL Datahase Engines wrcom™ st WATCOM  SOL Developers Edition for DOS
for Windows has a suggested retail price of $795* but fora limited time you can get it at the Complete C!lent/Server Development Tools Package for
introductory price of only $395%. Even better, asa registered user of WATCOM SQL you'll be able DOS_ including Standalone Single-user SQL Database
to ger a copy of the 6-user Network Server Edition for enly $99* (Suggested retail price: $793%). Engine. Enables development and deployment of single-user

standalone applications, and development of applications for

Rova"v-Free Runtime fOI' Onlv $99* Asaregistered useryon canget  use with the WATCOM SQL Network Server Edition.

royalty-free runtime support for just $99*. enabling you to distribute our standalone single-user - -
runtime SQL database engine with your applications royalty-free. WATCOM" SQL Network Server Edition
for PC LANs. Supports multiple concurrent DOS or

WAT f‘ 1 -800-265- 4555 Windows clients in a network enviranment.

The Leader in Development Tools

WATCOM, 415 Phillip Street, Waterloo, ntario, Canada, N2L 3X2. Telephione: (519) 886-3700, Fax: (519) 747-4971. *Prices do naz include freight and laxes where applicable. Authorized dealers may sell fr less
WATCHM, and the Lightning Oevice are irademarks of WATCOM intern:ifional Corporatian, Otner trademarks are the properties of tneir respective owners. Copyright 1993 WATCOM Internatlonal Corporation.

High-performance Multi-user SQL Database Server
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INTRODUCING THE T4800CT. Fasten your seatbelt and enjoy portable multimedia computing in

high gear. Race through your number-crunching and graphics-intensive applications on the scorching 75MHz
IntelDX4 processor. Load all you want into the massive 500MB hard drive. Enjoy the thrust of an integrated

T4800CT FEATURES: ¢ VL Local-Bus video  NiMH bactery for extended life

* T5MH: IncelDX4™, 3.3 volt processor, 16K cache * Integrated graphics accelerator ¢ 3.5" 1.44MB floppy disk drive

*9.5" dia. color SVGA TFT-LCD active mawix display ~ » WAV Audio * Ballpoint™ Mouse with QuickPort™

* 500MB HDD * Audio jacks: Headphone/Speaker and © Pre-installed software: DOS, Windows for Workgrwps®,
¢ 8MB RAM expandable to 24MB Microphone Windows Sound System™, Run Time and Video for

¢ Two PCMCIA slots (16mm and 5mm) ¢ 69 1bs. Windows, and Indeo™ video




OPEN 'ER UP

Enjoy SVGA graphics, presented in 256 simidtancous colors on Toshiba’s
vivid 9.5” diagonal color TET-LCD active matrix display.

/
)
°
Dock in the optional Desk Station [V — | lnde@ Fire-up the
for instant connection to your ;‘ S T A Ay //; /’m MAors ! "[ - NTECVIBo HENNGLGDY  NOW soft-
monitor, full-size ’ m'c‘ 11 ware standard for video playback
keyboard, printer, (Fr397 ] in vour multinedia presentations.
and network. » !
e 2 -\ l
I \ 1
= .
1
=l (] bel] | i A
e | ' Dual PCMCIA expansion slots—
Type Il and an oversized Type 111~
. T | 3 A J
Th‘T Plan can run simdtaneously to give you
service pro- TOSHIBA almost limitless flexibility.
gram provides -

bumper-to-bumper protection
for years to come.

~

’.""" f "‘ - ‘f‘v‘-"‘ """""‘ ""
The built-in - . : : :
microphone allows youto - . . . - . = - i - plic '
make voice annotations. % e \ \ ey,

Use the microphone jack

for higher quality

recordings.
4 AN
500MB ['_5!-{5 | ,? i | -] B [ | _] The integrated sound system @]]

Now you and speaker, plus port for
can keep full multimedia files on Use the LCD status bar as your dashboard to monitor battery usage, external headphones or
~our portable. AutoResume, disk drive activity, e-mail, and more. speakers, let you present loud and clear.

graphics accelerator, VL Local-Bus video, Indeo video, and full audio capabilities. Give the most dazzling
presentations wherever your work takes you. With all this power, plus PCMCIA flexibility, you'll be ready for
wherever the future takes computing. See how it feels. Call 1-800-457-7777 for the dealer nearest you.

In Touch with Tomorrow

TOSHIBA

© 1994 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies.
The Intel Inside and Indeo video logos are trademarks of Intel Corporation.
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News & Views

INTERNET COMMUNICATIONS

Front Ends Ease Internet Access
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t seems like sacrilege, but it

was just a matter of time. A
number of companies are re-
leasing software designed to
make it easy to access the In-
ternet. The flood of new Inter-
net users are clamoring for
software that simplifies con-
nections. While on-line ser-
vices like CompuServe strive
to improve both their interfaces
and their Internet access, sev-
eral companies have rushed to
fill the void. Some combine ac-
cess to several on-line services,
while others are designed spe-
cifically for the Internet. A few
have entered the dial-up Inter-
net market after developing
front ends for dedicated (not
dial-up) Internet connections.

America Online and Prodigy
already provide graphical nav-
igation programs that work
with their own on-line services.
Other companies have written
graphical front ends. One of
these is Pipeline (New York,
NY, (212) 267-3636), whose
Pipeline for Windows (a ver-
sion for the Mac is slated to
ship this month) works with the
company’s own Internet ser-
vice. (Several other Internet
providers have licensed Pipe-
line to front-end their Internet
services.)

Pipeline offers point-and-
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specific topics.

click navigation through the
complexities of news group ac-
cess, as well as other advan-
tages. Pipeline lets you multi-
task downloads and supports
real-time chats and games and
other activities through its fast
PinkSlip protocol. News group
subscriptions are selected from
a picklist. You can combine
groups in folders that you
name. When you open the
folder, the program automati-
cally picks up the appropriate

How much Internet access do the major on-line services offer their subscribers? Delphi and BIX

headers, which identify new
thread topics. If you want to
read the messages, you tell it
to go back and get all the
threads (i.e., a series of posted
messages that usually relate to
a particular topic).

Programs like CyberCorp’s
(Atlanta, GA, (404) 424-6240)
Cyberdesk treat the Internet as
another on-line service and
function as a communications
package with extremely pow-
erful built-in scripts. The idea is
that even though the various
on-line services are separate,
users prefer to control all their
communications in one appli-
cation. All mail and news
group messages are retrieved
for the user to read off-line.
Topic headers are delivered
back to the user’s desktop, and
the user selects the threads that
should be downloaded.

WinGopher Complete, from
Notis Systems ((708) 866-
0159), can work through a
LAN connection or dial-up
connection using SLIP (Serial
Line Internet Protocol) or PPP

On-Line Access to the Internet

(Point-to-Point Protocol). Icons
show what’s available without
requiring you to remember spe-
cific locations, and the inter-
face shields users from the in-
tricacies of veronica, archie,
gopher, and WAIS.

The above is not a compre-
hensive listing of graphical
front ends for the Internet. A
few other products include In-
ternet-In-A-Box (see the April
BYTE, page 257), Mosaic,
Cello for Windows, and Viola
for X Window System. MKS
((519) 884-2251) is develop-
ing a graphical front end called
Internet Anywhere.

In the past, users down-
loaded their Internet utilities as
they became available, updat-
ing individual setups as often
as new programs were up-
loaded. Many new users, how-
ever, will be content to treat
their Internet front end like any
other piece of software and
wait for improvements and re-
visions to show up in the next
version of the package.

—Angela Gunn

led the way in providing an array of options, but the other services are starting to catch up.

America Online ((703) 448-8700) provides E-
mail, Usenet, WAIS (Wide Area Information Ser-
vice) and gopher access. No charge. (At
press time, America Online was in beta testing
of its Internet access services.)

BIX ((617) 491-3393) offers a range of Inter-
net services, including E-mail, ftp and
archie, gopher, teinet, and Usenet ac-
cess. The first 10 MB of Internet mail each
month is free; a $1 per 100 MB surcharge may
be added for high-volume accounts, at BIX's
discretion.

CompuServe ((614) 457-8600) has E-mail ac-
cess via gateway. Standard rates to read,
download, or send Internet messages are 15
cents for the first 7500 characters and 5 cents
for each additional block of 2500 characters.

CompuServe plans to add additional Internet
access services throughout the year.

Delphi ((617) 491-3393) offers full access to
Internet services, including E-mail, IRC (Inter-
net Relay Chat), news groups, gopher, tel-
net, ftp, and gateway access to popular In-
ternet utilities like archie, WAIS, WWW
(World Wide Web), and veronica. Access is
$3 per month over standard connect rates.

GEnie ((301) 251-6415) has E-mail access
via gateway. No charge.

Prodigy ((914) 448-8000) has E-mail access
via gateway. (It also offers access to another
on-line service, the Imagination Network,
through its GamePoint gateway.) Prodigy
charges 10 cents for each Internet message
sent or received.
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For DOS, Windows, and 0S/2

Your needs for new devices and Increased data storage capacities are constantly growing.
That’s why you need software that will not only connect these peripherals, but will also

have advanced features and applications to Improve thelr performance.

Connect a Variety of Devices to your Computer
@ Connect up to seven SCSI devices to a single host adapter
@ No need to purchase different drivers every time you attach a new peripheral or change operating environments
@ Includes drivers for the following SCSI devices:

SCSI hard drives WORM drives Scannars (TWAIN-compliant) DAT tape drives
CD-ROM drives Multi-function drives Removable drives QIC tape drives
CD-ROM writers Floptical drives PC Notebooks 8 MM tape drives
Rewritable drives Printers (SCSI-2)

More Uses for your GD-ROM Orive
@ Support for multisession and Kodak Photo CD

@ Corel Photo CD lab for the conversion of PCD images
© CD-ROM writer software lets you use a recordable CD-ROM writer to create customized CD-ROMs

More Control over your Devices
@ Diagnostic utilities let you configure SCSI device parameters, check media, and thoroughly test devices

@ System and media browser books let you examine your computer’s hardware, operating system and CDs

Sound Features are Added to your Computer

@ CD Audio player features an advanced interface, multiple player modes, database utitities,
CD-Digital Audio recording and a WAV file conversion utility to record and save sound clips

@ WAV File Editor, an OLE applicaion, lets you edit and modify WAV and VOC files

Backup Software
@ Backup data to tape, optical, floppy and network drives, and SCSI and non-SCSI hard drives
@ Support for tape carry-over, “drag and drop” functionality, double buffering and multi-tasking

Easy to Use
@ Simply type "instail*. New devices added later are automatically configured and recognized on boot up
@ Advanced features eliminate complex configurations, tricky installations, and confusing command functions

Works with Virtually all Host Adapters

Includes ASP! drivers for over 30 popular host adapters, and Supports various models of SCSI host adapters from:
Always Technology, Acculogic, Adaptec, American Megatrends, Buslogic, CMD, Creative Labs, DPT, DTC,
Future Domain, IBM, Media Vision, New Media, Practical Enhanced Logic, Qlogic, Rancho Technology,
Smart & Friendly and Ultrastor.

m Faster CO-ROM Orive Access from the Server
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And for your Novell NetWare File Server ...
CorelSCSI NETWORK MANAGER

H Connect Jukeboxes, CO-ROM, Muitifunction, WORM and Rewritable drives to your File Server

= Complete Data Protection and Improved Network Performance at a fraction of the Cost

o Includes CorelRAID, so you can customize RAID level 4 and 5 arrays

© Easily integrate any manufacturer’s hardware, eliminating the need for expensive hardware arrays
® Hot-swap and hot-standby features eliminate server downtime while replacing failed drives

® Uses only one drive for fault tolerance, leaving more hard disk space available for data

® All utilities are completely menu-driven and Status screens let you easily troubleshoot problems

@ High-performance CD-ROM server software uses hard drive caching to speed up the access
time when multiple users are using a single CD-ROM drive
@ User requests are sent simultaneously to both the user and the cache

B Increase Storage Capacities with Advanced Jukebox Support

@ Optical jukeboxes are transparently integrated with NetWare file servers, so the jukebox COREL
simply appears as an extension to the network volume (613)728-3733
® Can map a particular directory to a specific cartridge, providing improved data management Ext.28



AMBRA

1-800-200-3390

In Canada,' 1-800-363-0066, Ext. 3390
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eckdays 8am to 11pm
Weekends 10am to 7pm (ET)

D41001/VL

v 486DX4, 100 MHz
v Upgradable to Intel®
Pentium™ technology
v'16KB L1 cache
v 256KB WriteBack L2 cache
v 8MB RAM, max: 64MB
v 4 16-bit ISA, 1 32-bit
VL bus slot
v Fast, cost-effective
upgrade to PCI
v/ 440MB i{lst) IDE
hard dis
v 5 drive bays
v Local bus IDE controller
v Local bus graphics
accelerator,IMB
v 15" EST-NI color
monitor, LR
v 3.5" 1.44MB diskette drive
v Lexmark™ PS/2°-style
101-key keyboard
v MS-DOS® 6.2, Windows™ 3.1,
mouse

$2,529

RIGHT NOW.

T41001/VL MINITOWER
v/ 540MB i(lst) IDE
hard dis
v 7 16-bit ISA, 1 32-bit
bus slot
v 6 drive bays
v 2X Multisession CD-ROM

$2,859 Add just $200 for 16-
bit sound card, speakers and choice
of CD 5-packs. Call for details.)

L A NN E S

Why AMBRA.

IBM" TECHNICAL SUPPORT:
TOLL FREE, 24 HOURS,
7 DAYS”A,WEEK!

OPTIONAL
IBM ONSITE SERVICE:
ONLY $29 FOR 1 YEAR!

CUSTOM CONFIGURATION
AT NO EXTRA SeRViCE

AMBRA

e

30-DAY MONEY-BACK

GUARANTEE - o o

I-JJEA%H.H?IYT'ED e e o s i el O s e e e
!

insurance are the responsibility of the customer. 4 Dell and Gateway numbers reported in PC Magazine, 12/7/93. AMBRA
results independently tested 1/31/94.



. [ DAIOOIYL:100MHz 486, FIRST UPGRADABLE LOCAL BUS.
£ a0 VESA local bus, easily
E upgradable to PCI: The VESA
= 300 advantage now. Plus the option
g to change to PCI quickly and
g 200 cost-effec.tively later.
100 MHz DX4 CPU: Intel’s o . e *

fastest 486! Upgradable to e
Pentium technology tomorrow. ®
Nearly 50% speedier than

DX2 66 MHz processors today.

16KB L1 cache: Twice as
much as provided by DX2 66
CPUs — teamed with 256KB 1.2
WriteBack for a big payoff in
processor performance! °
. eEnhanced I/0: Local bus graphics
® accelerator gives you an extra edge
of speed for graphics apps! ®Local
bus IDE controller makes disk
read/writes happen fast! Buffered
serial ports improve modem
performance under Windows!

® Also available: DX2 66 MHz
U AMBRA 1/VL models that

outperform the competition!4
r RA |

466[/VL ‘} GmTDell Dnmen%lgn

TwmerNEs ‘ 61.1 | s3
DOSMark 7682 | 5907 7302 |
| Graphics WinMarkl 146 [ 27 _L s |

°
Toll-free IBM technical support: Call on the experts any hour, any day.
Including Sundays! (Try calling Gateway 2000™ support on Sunday, and
you'll find nobody home.)

*1509

(S\ownwlhqinan(CD -ROM; add $199)

1+800+20043390
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AMBRA

1-800-200-3390

In Canada,' 1-800-363-0066, Ext. 3390
E ]
Weekdays 8am to 11pm
Weekends 10am to 7pm (ET)

DP60/PCI
« Pentium processor, 60 MHz
« 256KB L2 cache
+ 8MB RAM, max: 128MB
/4 1SA, 2 PCI, 1 ISA/PClI slot
v/ 440MB (12ms) IDE

hard dis
v 6 drive bays
« Fast PCI IDE controller
v PCI Ieﬁglics acceler-

ator,
« 14" SVGA color monitor, LR
v 3.5" 1.44MB diskette drive
v/ Lexmarl((j PS/2-style 101-key

eyboar
v MS-DOS 6.2, Windows 3.1,
mouse
$2,580 witr 540MB hara
disk, add $80. With 15" FST-NI
monitor, add $119.)

with PCI Diamond

Viper video

+/ 16MB RAM

7/ 540MB f(lst) IDE
hard dis

v 2MB VRAM

v 15" FST-NI color
monitor, LR

$3,389

GET A LOT OF EXTRA

el
"g\side

DP6OE/VL (EISA/VESA)
+Pentium processor, 60 MHz
« 256KB L2 cache

v/ 16MB RAM

v 540MB SCSI hard disk

v 14" SVGA color monitor, LR
v/ XI\I;:I%A phics accelerator,

$3,779

Why AMBRA.

[BM TECHNICAL SUPPORT:
TOLL FREE, 24 HOURS,
7 DAYE_ILWEEK!

OPTIONAL
IBM ONSITE SERVICE:
ONLY $29 FOR 1 YEARY

CUSTOM CONFIGURATION
HTNO EXTRA SERVICE

30-DAY MONEY-BACK
GUARANTEE
I -YEAR LIMITED 1 Offerings Tay differ in Canada. 2$29 for_ first year. Please call for further details. Onsite service may not be available in certain
WARRANTY!

locations. * Please call for details regarding AMBRA's money-back guarantee and limited warranty. Return shipping and
i are the ibility of the . 4 Winbench 3.11.

'....................................................................................................



PENTIUM AND PCI TECHNOLOGY. WITH ALL THE PLUSES.

Pentium: Compare our Pentium e o o
processor-based desktop to a

model from Gateway, point for

point. At AMBRA, your money

buys more!

|  GATEWAY

oooo...... ‘
"'T.DPbOIPCI P5-60

MEMORY | 16MB | 16MB
+ «SIMM SOCKETS FREE 2 | 0
Extraroomformemory:o‘.. ————— - T
e o ME). O 3 tree HARD DISK DRIVE | 540MB 540MB
SIMM soc!(ets (we use 2 x 8SMB) — ﬁ = = —“‘7 90 mllllon WinMarks,
let you easily expand. DISK DRIVE INTERFACE PCIIDE PCI IDE if you like: Upgrade from
e ®our fasrtf PCIPzzc::lcﬂlerator to
—— T - - ee®®*® superfast trox
VIDEO ACCELERATOR PCI +**** PCI 33?53‘1‘-“’5‘”‘2{“;""'?"
S 1 » | | - PNICS power users:

VIDEO RAM 2MB ‘

MONITOR | 15"FST 15" FST

. KEYBOARD | IBM Lexmark |  AnyKey®

' - ~ e —

We just have to ask: Why
would anyone put a 145-watt
power supply on a Pentium

o CD-ROM 2X ‘ 2X » ®technology system?
[ — — — —  —4 'y
. POWER SUPPLY o 200W TEAA
l_Ol-keyIB.Mkeyboard:O. - - S =
B e 24-HR, 7-DAY SUPPORT YES NO
the tactile feedback!) that PC — — = — — —
U Sy e helEI Pt SERVICE PROVIDER IBM, Dow Jones
S — = . | ee————
L]

— e >

PRICE o370 ‘e .$3,295

$3,297

° IBM onsite service:
In case a problem arises, who would you like to see come
through the door? A mere $29 buys you a year of coverage from IBM.

0 0 0 0 OB OB B OB DSOS

S

2==a\J 9397

1+800+200+3390



MONEY AND SPACE SUPERSAVERS AMBRA DESKTOPS AND

AMBRA

MINITOWERS FEATURE:
§450DXA D466DXA v Intel® Pentum up gradabxhty
1-800-200-3390 : v 486Dx2 50 MHz / 486DX2, 66 MHz v 3.5" 1.44MB disketie drive
i ! 1.800.363.0066, B 3390 « 128KB 1.2 cache, max: 256KB v 128KB 1.2 cache, max: 256KB v Lexmark PS/2%style 101-key
onada/ v/ 4MB RAM / 4MB RAM, max: 36MB /M§-D S 62, Wind
22 = v 3 16-bit ISA slots 7 5 16-bit ISA slots SDO indows™ 3.1,
Wee I v/ %45)MB b(15ms) IDE hard disk ;345>MB b(15ms) IDE hard disk =~ Mouse
kdays v 3 drive bays 5 drive bays .
Weekends 10am to 7pm (ET) v 32-bit IDE controller « 32Dit IDE controller ogg!%'g,sr II!III(ZLlfDE. itor: §399
peoety # 32-bit graphics accelerator, IMB v 32-bit graphics accelerator, " FRT-NI color HHOTHON
= /14" SVGA color monitor, LR M 5%74 /96 kbpsc?‘laot;?flg“rg)gd er314(s)85
$ 1 ’5 7/ 14" SVGA color monitor, LR v 14 4kbps data/fax modem: $169

$1,739 add 350 for minitower.)  + 250MB tape backup unit: $169

D466I/VL D41001/VL DPS0/PCI
v/ 486DX2, 66 MHz 7 486DX4, 100 MHz v Pentium processor, 60 MHz
v 256KB WriteBack L2 cache v/ 16KB L1 cache / 256KB L2 cache
+ 8MB RAM, max: 64MB v 256KB WriteBack L2 cache + 8MB RAM, max: 128MB
v 4 16-bit ISA, 1 32-bit VL bus slot  8MB RAM, max: 64MB v/ 418A, 2 PCI, 1 ISA/PCI slot
v/ Eas up ade to PCI 7 4 16-bit ISA, 1 32-bit VL bus slot v 440MB (12ms) IDE hard disk
7 440 12ms) IDE hard disk ~ / Easy up de to PCI ¢ 6 drive bays
/5 dnve ays v 440MB (12ms) IDE hard disk  « Fast PCI IDE controller
¢ Local bus IDE controller / 5 drive bays # PCI graphics accelerator, 2MB
v/ éﬁ)callk}lllg graphics acceler- # Local bus IDE controller 7/ 14" SVGA color monitor, LR
r .
/15" FST NI color monitor, LR léﬁﬁall?\)[l}sz.mphlcs e 5 $2
$2,2 /15" FST NI color monitor, LR
$2,5 with Diamond Viper
g minitower v 16MB RAM
mintower # 540MB (12ms) IDE hard disk v 540MB (12ms) IDE hard disk
v 716-bit ISA, 1 32-bit VL bus slot 7 16-bit ISA, 1 32-bit VL bus slot v PCI Diamond Viper graphics
/ 6 drive bays v/ 6 drive bays accelerator, 2MB VRAM
v 2X Multisession CD-ROM 72X Multisession CD-ROM v 15" FST-NI color monitor, LR
$2,469 $2,859 $3,389
SN425C N450T SN “ROAD WARRIOR”: $386
ﬁﬁfm-hhaﬂ;s&gs Mtz QDEOMIE gy modem, exvabarey batery
4 , max: , max: :
v 170MB removable hard disk v/ 35" 1.44MB diskette drive ~ charger, carrying case
v 7.8" STN color screen « 200MB hard disk SN “QUICK DOCK™: $404
5 % é’EM(l?(IA bslot dType I v/ 9.5]" TFT active matrix «/ Port replicator, 14" SVGA color
ey keyboar color screen itor, full-size keyboard
v Integlyated 16mm trackball /1 PCMCIA slot, Type III monitor, lsize ey,,oar
v Suspend/Resume v 86-key ke board N “INSTANT OFFICE”: §927
«/ MS-DOS, Windows 3.1 ¢ Integrated 16mm trackball ~ « Docking station, 15" FST-NI
# Slip case v MS -DOS, Windows 3.1 color monitor, full-size keyboard
/ 4 1bs, including battery ¢ Carrying case, N “TRAVELER”: $288
, 4 g-eé';s@‘“d“d‘“g battery / pCMCIA 2.4/9.6 kbps data/fax
$ ’ modem, extra battery
Why AMBRA.
—
IBM® TECHNICAL SUPPORT:
TOLL FREE, 24 HOURS,
AYS A WEEK!
—

OPTIONAL
IBM ONSITE SERVICE:
ONLY $29 FOR 1 YEAR!
OPTIONAL EXECUTIVE
WARRANTY FOR
NOTEBOOKS

CUSTOM CONFIGURATION
AT NO E)C(Bls!% SERVICE

AMBRA
14800+20043390

lOl'termgs may differ in Canada. 2$29 for first year; desktops and towers. Please call for further details. Onsite service may not be
available in certain locations. 3 Please call for details regarding Executive warranty. 4 Please call for details regarding AMBRA’s money-

30 DGAleAhaR N'lE'EEBACK :;QAMBRTC:‘rfpt’;:%:omguz: mg'm{? a traden’.ril.-sr}(BA;'f4 lCl;lEd:: ;d used g:tli:f:ry"h:e:hngemt'hkereﬁom The A};]{%RA logo and

I YEAR LIMITtD Machi ar‘s i l:tellsa gi d trad k and Penuuamnnsa dem re:;l:‘ lntelf‘ ot sol::::::l?;"a “‘smess- of
Lexmark lntemauonal lnc MSDOS isa registered trademark and Windows is a trad of Mi Ce ion. All other product

WARRAN r;lag‘e)‘s“a;wr notice. Pnces do notinclude shl;;p;;thﬂr fes. Oferings. prices and products are subject to change
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ADAPTIVE COMPUTING

Adapting GUI Software for the Blind Is No Easy Task

he use of GUIs among

blind computer users is in-
creasing, for better or worse.
According to the Royal Na-
tional Institute for the Blind
(London, U.K.), 82 percent of
the software firms surveyed in
Europe and the U.S. see the
use of GUIs increasing among
blind users. “The blind are
being guided down a graphi-
cal path as text-based appli-
cations become scarcer and
scarcer,” says Dave Kos-
tyshyn, president of Syn-
tha-Voice (Stoney Creek,
Ontario, Canada), devel-
oper of the first speech
program for Windows for
blind users.

This widespread adop-
tion of graphical applica-
tions adds a whole new set of
challenges for applications de-
velopers and visually impaired
users. The World Institute on
Disability (Oakland, CA) esti-
mates that between 400,000
and 500,000 people in the U.S.
cannot see well enough to use a
monitor without depending on
speech synthesis or some other
alternative output, such as
braille.

GUI platforms rely on spa-
tial and pictorial representa-
tions to convey information,
which makes them much more
difficult to use for many blind
users than text-only applica-
tions, according to Kostyshyn.
To make a GUI-based word
processor or other type of pro-
gram accessible to a blind user,
developers of speech-synthe-
sis programs must verbalize in-
formation about the interface
(including buttons, menus, and
text associated with graphical
objects) and the application it-
self (including cursor position,
font style and color, dialog
boxes, and graphical images).

Luckily for companies that
need to comply with the Amer-
icans with Disabilities Act,

SOFTWARE

>

93% produce some

o

72 % of those producing
text-based software

have plans to convert to GUIs

more GUlIs are being adapted
for the blind with speech,
braille, and magnification sys-
tems. Although not always
easy to use with all applica-
tions, this new generation of
graphics-based adaptive hard-
ware and software lets the vi-
sually impaired use Mac, OS/2,
Windows, and other GUI plat-
forms. At the 1993 Closing the
Gap conference, which is of-
ten described as “the Comdex
of the adaptive-computing in-
dustry,” many new assistive de-
vices were introduced.

The Mac was the first GUI-
based platform to become ac-
cessible for the blind, thanks
to Berkeley Systems’ Outspo-
ken speech software. (For in-
formation on other adaptive
products, see “Computers for
the Disabled,” June 1993
BYTE.) Due to the overall suc-
cess of Windows 3.1, users can
pick from a wide variety of
Windows-based adaptive hard-
ware and software products.
The newest Windows speech
package to enter the market,
WinVision from Artic Tech-
nologies ( Troy, M, (313) 588-
7370) joins Windows screen

GUI-based software

DEVELOPMENT COMPANIES

<>

30% now produce
only GUl-based software

82%

82% of the software houses
see the use of GUIs increasing

readers like Window Bridge
from Syntha-Voice ((905) 662-
0565) and ProTalk from Bi-
olink Computer Research and
Development (North Vancou-
ver, British Columbia, Cana-
da, (604) 984-4099). IBM has
developed Screen Reader/2, a
speech-access program for
0S/2 that lets the blind use
DOS, 0S/2, and Windows ap-
plications with the aid of
speech and braille output.

A previously inaccessible
platform for the disabled, Unix
and its GUISs, is starting to at-
tract developers. Several are
working on a suite of adaptive
products for Unix, ranging
from speech programs for the
blind to keyboard-enhancement
utilities for persons with mo-
tor disabilities. The Disability
Access Committee for X, or
DACX, is creating operating-
system-level hooks to make it
easier to develop speech- and
braille-access systems for vi-
sually impaired users.

“We want to make the work-
station environment friendly to
adaptive developers by creat-
ing device-independent tools,”
says Earl Johnson, manager of

enabling technologies at Sun
Microsystems Laboratories
(Mountain View, CA). Ac-
cording to Johnson, DACX is
creating solutions that will let
developers target several dif-
ferent Unix platforms
when they develop for
one platform.

In addition, the Com-
mission of the Euro-
pean Communities
has funded GUIB
(Graphical User
Interfaces for
Blind People),
which is ex-
ploring the
following out-
put technolo-
gies: speech,

braille, and au-
dio. Those involved in the
GUIB project are working to
ensure that new platforms are
developed with the needs of
disabled people in mind.
Although GUI-based plat-
forms are becoming more ac-
cessible, Syntha-Voice’s Kos-
tyshyn notes that the next wave
of operating systems will offer
a new set of challenges. For ex-
ample, when Microsoft unveils
its new version of Windows
with its overhauled interface,
speech-reader programs will
have to be modified as well.
The process of adapting GUI
platforms will be further com-
plicated by the expected in-
crease in the number of 3-D ap-
plications. Ronald Morford, a
blind programmer and presi-
dent of Automated Functions
(Arlington, VA), says, “The
translation of 3-D graphics
screens into braille or speech
output is a formidable task for
the programmer and a some-
times steep learning curve for
the blind user.” Challenges like
these add a whole new set of
dimensions for developers of
adaptive products.
—joe Lazzaro
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PDAS

Motorola’s Envoy First to Run Magic Cap

n announcing the hand-held

Envoy, Motorola is the first
company to release details
about a hand-held computer de-
signed specifically to run Gen-
eral Magic’s Magic Cap oper-
ating system. With built-in
modems for wired and wire-
less communications, bundled
clients for on-line services, and
a software environment built
around communications, Mo-
torola aims to correct one of
the most commonly cited fail-
ings of Apple’s Newton Mes-
sagePad, its lack of communi-
cations capabilities.

However, in other key areas
the Envoy, which is expected
to ship this summer, is still an
early iteration of the ideal
portable communicator. At
7.25 by 5.75 by 1.2 inches, it’s
bigger than a MessagePad,
making it too large to put in a
coat pocket. It weighs 1.6
pounds (725 grams)— 25 per-
cent more than the 580-g Mes-
sagePad 110 and nearly two-

and-a-half times more than a
Hewlett-Packard HP 100LX.
It’s intended for data, not voice
communications, so it doesn’t
substitute for a cellular phone.
But the biggest problem is its
$1500 list price.

In relative terms, of course,
the Envoy’s $1500 price is im-
pressively low for what you get
(see summary box). But given
the MessagePad’s mediocre
sales at less than half the price,
the Envoy may remain a niche
product for the foreseeable fu-
ture. Small volumes lead to
tepid developer response,
which constrains availability
of applications.

Andy Seybold, editor of the
Mobile Computing Report and
an analyst of the mobile-com-
puting market, praises the En-
voy for what it has achieved,
especially the integration of
communications into applica-
tions. Seybold also likes the
Magic Cap user interface, es-
pecially the fact that it doesn’t

use handwriting recognition.

But, he adds, without an op-
tional external keyboard, the
Envoy has limited usefulness
for E-mail and document cre-
ation, which he believes are the
key applications for customers
most likely to buy it. “To me,
the Envoy is a device not for
creating data but for manipu-
lating it,” he says. This poses a
marketing dilemma. Whereas
the Simon from IBM and Bell-
South, which combines a cel-
lular phone with basic address
book and scheduling functions,
is not meant as a desktop re-
placement, the Envoy has to
compete against subnotebooks,
yet in text-processing applica-
tions it suffers by comparison.

As for the price, Seybold of-
fers the classic analysis: “If
something is very, very useful
to people, price is a nonissue.
But I’m not sure this version
[of the Envoy]| is useful enough
to make price irrelevant.”

—Andy Reinhardt

Unlike the Newton MessagePad,
Motorola’s $1500 Envoy includes a
built-in fax modem and a wireless
modem. It also has two PCMCIA
slots.

* $1500 price

* 16-MHz 32-bit 68349 “Dragon”
processor

* 1 MB of RAM, 4 MB of ROM
* 9600/2400-bps fax modem

© 19.2-Kbps Ardis wireless data
modem

* Two PCMCIA Type Il siots

Forecasts of Personal-Productivity Devices
(Units in thousands, U.S. only.)

6000

5000

Il Total
[T] Personat communicator

1992 1993 1996 1997 1998
Source: Link Resources (New York, NY)

Link Resources (a New York City-based consulting and research firm)
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PDA Companies: We've Only Just Begun

Apple has released a slimmer, less ex-
pensive, and more capable Newton PDA,
the MessagePad 110. The MessagePad
110, which sells for $599, is a half-inch
narrower than the MessagePad 100 and
supports deferred handwriting recogni-
tion, letting you scribble notes for later
conversion. Apple also beefed up the sys-
tem RAM to 1 MB. “I think this new ver-
sion reinforces Apple’s commitment to
this technology,” says Barry Owen, editor
in chief of Intelligent Newton (San Francis-
co, CA). “There will be many more mani-
festations of this platform.” Apple also
plans to beef up the Newton's communi-
cations abilities by supporting two-way
wireless data-<communications services.
More PDA competitors will soon enter
the field. Hewlett-Packard and Novell have
invested in Geoworks (Berkeley, CA). The
three companies say they will collaborate

on low-cost (under $500) consumer-com-
puting devices designed for anywhere,
anytime network access. And Compagq,
Motorola, and Toshiba have announced
their intentions to develop products for
Microsoft's WinPad, which is the code
name for a future operating system for
hand-held devices. Other companies are
reevaluating strategies—Eo's next PDA
will likely more closely resemble a smart
cellular phone.

Mike French, project director at Link Re-
sources, estimates that Apple's sales of
the MessagePad in the product’'s second
four months were only 25 percent of its
first four months (20,000 versus 80,000
units). But his company forecasts an up-
beat market, as new PDAs reach the mar-
ket and as large corporations complete pi-
lot projects for specialized applications.

—D.A.




CIC's New Handwriter® Includes
YPad* The Electronic Note-Taker

UST KEEPS GETTING BETTER AND FASTER

Med Mar 62 1934 67:21A)

THE “Best IN PEN COMPUTING”

YPAD [$ FOR Y Pad
Mo | e AT e e

e
MosT OFTEN e

YPad furthers the spectacular suc-

print

cess of Handwriter® for Windows, the
all-in-onc input device for entering
graphics, text and commands that’s com-
patible with all your applications.

We now introduce and include
our NEW YPad note-taker with our
ultra-light/ultra-thin tablet, cordless elec-
tronic pen and recognition software for
your desktop computer. Also included is
our NEW Handwriter Recognition
System version 4.0, NEW/ SVGA sup-
port and NEW mouse-replacement dri-
ver for DOS. And as an incentive for
you to take us up on our satisfaction-or-
your-money-back offer, this $600 value
can be yours for an S.R.P. of only $399.

you really gerting paid enough to suffer?

56% of all OSHA reported injuries are
THE UITIMATE st or Reptive St nescs. The

recommended physical therapy for wrist
ED IT]NG TmL and tendon problems is making a fist.

(?'e‘:mesamspedalpal.
functions, asthe cut
for deleting selected text.

Gestures are special pen strokes
that perform specific editing
functions, | N

You spend at least 80% of your

Kind of like you'd do holding a pen. Pen
computing is a very healthy complement
to your computer keyboard. And to
your life.

ULTIMATE
(GRAPHICS

N

document-creating time editing,
Highlighting, changing words with ges-
tures you already know, moving text,
spellchecking, pointing and clicking will
make your pen the ultimate keyboard

complement.

THE ULTIMATE
PHYSICAL
THERAPIST

Michelangelo didn’t create his
Sistine Chapel masterpiece with a ball
peen hammer. Why constrain your own

Tired of hurting, sit-  creativity with a mouse? Handwriter lets
ting in a rigid, cramped posi-  you draw or trace with ease and works
tion using the mouse? Are  perfectly with your graphics software.

©1994 by CIC. ¢ ition System and YPad are of C

“Laite notes ¢ M
Store. Mites

Why try to remember all those
different passwords — and changing
them periodically — when Handwriter
for Windows comes with signature-veri-
fication security built into a screen saver?
People may try to trace your signature,
but its virually impossible for them to
duplicate the stroke dynamics you used
to write it. Signature-verification securi-

ty makes a Handwriter the ultimate

complement to your keyboard. especially

in environments where many people

have potential access to work areas.

C ion. AN other

“ and, its handwriting
recognition is the best
wede ever seen. 99
March 1994, PC Compurve

ESEEE

Wﬁw

Owr previous version is & worldwide
bestseller. CIC now includes the new
Handuwriter Recognizer version 4.0, which
is more robust, faster, and allows natural
writing.

for Windows™

Handwriter®
VERSION 1.5
INCLUDES:

NEW YPad note-taker, NEW
Handwriter Recognition System soft-
ware, NEW SVGA support, NEW
mouse-replacement driver for DOS,
Microsoft Pen Extensions for Windows,
ascreen saver with Signature Verification,
Crossword puzzles (and a way to get
more), an ultra-chin/ultra-light tablet
that plugs into your serial port, and a
cordless electronic pen. Priced scparately,
YPad and the new Handwriter for
Windows are an outstanding value at
$600. But to encourage you to order ...

THis $600 VALUE
Has A SUGGESTED
Price OF $399
FroM YOUR
(COMPUTER
DFALER OR
DrecT FrROM CIC

Call 800-888-9242 ext 5031

415-802-7888 from outside the U.S.
Or FAX 415-802-7777

e Communication Intelligence Corporation
CIC. NASDAQ/NMS CICI
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THIS IS THE QNX . |
REALTIME OPERATING SYSTEM... |

\NTERNATION .

MESSENGER

Network Manager

5 Process Manager
P1003.1 P1003.4

THE OS OF CHOICE
FOR EMBEDDED SYSTEMS.



«++«AND SO IS THIS.

\ﬂ1EnNAT\°NAk
:'»’(:‘\
MEsseEnceE®R
HEAD OFFICE

A A BN B B

WATCOM ANS| C

WATCOM C++ POSIX 1003.2

RCS Utilities
Profiler
= Multimedia X
Debugger Window Server
GUI Application Builder Motif or
OPEN LOOK
TCP/IP Utilities (ftp, telnet.. ) QNX Window
N Server
- Embedded Window
RPC Server 2
ﬁ MS-Mail
Socket Manager .
MS-Windows 3.1 WordPerfect
Ethernet - ;
DOS Runtime
Arcnet . Manager
FDD! 'l\\lAefwork
: anager
Token Ring g Data Acquisition
STD32 bus LAN Manager
Device /O POSIX Filesystem
Manager
DOS Filesystem S
Parallel Manager SCSI tape
[ Console _ ® Device ISO 9660 CD-ROM B SCSI CD-ROM
Manager Filesystem Manager
Mouse P1003.1
T h Process Manager
Saitsus P1003.1 P1003.4
Pen/Tablet —
OKE,
s‘? 0‘“\
& r

THE OS OF CHOICE FOR ANY SYSTEM.
THE CHOICE IS YOURS, MODULE BY MODULE.

WE WORK IN REAL TIME."

1-800-363-9001

(EXT. 201)

QNX SOFTWARE SYSTEMS LTD. 175 TERENCE MATTHEWS CRESCENT, KANATA, ONTARIO, CANADA K2M 1W8 TEL:613-591-0931 * FAX:613-591-3579
© QNX Software Systems Ltd. 1994. QNXIs a regl of QNX Systems Ltd. All other and beiong to their respective owners.
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PROGRAMMING TRENDS

CAD Gets Objective

Cadkey’s Object Developer lets you d

lop CAD

that integrat

TPy

with

other Windows programs via customizable interfaces, OLE 2.0, and m:llip(e

documents.

ather than overloading

their programs with new
features, a few CAD software
vendors are looking at the un-
derlying architecture of CAD
and exploiting new technolo-
gies, such as OOP (object-ori-
ented programming) and OLE
2.0.

Cadkey (Windsor, CT, (203)
298-8888), best known for its
namesake mechanical CAD
program, has developed the
Cadkey Object Developer
(CODe), which is a fully ob-
Ject-oriented framework for de-
veloping CAD applications.
Other CAD vendors are em-
barking on similar develop-
ment paths: Autodesk will
make AutoCAD more modu-
lar over the next several re-
leases of that program, and Vi-
sual CADD (Seattle, WA) is
developing a 2-D CAD pro-
gram that will support visual
programming languages and
OLE 2.0 for release sometime
this summer.

CODe is designed and opti-
mized for Microsoft Windows,
including the Win32s, NT, and
Chicago versions. CODe’s ar-
chitects took full advantage of
Windows. They used visual
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programming languages and
incorporated MFC (Microsoft
Foundation Classes) and |
OLE 2.0 in the product.

An essential feature of
CODe, which starts at
$495, is that it is modular
in nature. The program in-
cludes a geometric modeler, |
a solids modeler, math li-

line. Each component is a
module that can be plugged in
or unplugged, as the developer
wishes.

Similarly, developers who
require more than the simple
file-based storage included
with the first version of CODe
can opt to use Object Design’s
ObjectStore client /server data-
base.

It may seem odd that a tra-
ditional CAD vendor would
want 1o sell a development tool
rather than an end-user pro-
gram. But in many cases, Au-
toCAD serves only as a CAD
engine that supports special-
ized applications ranging from
process piping to apparel de-
sign. CODe offers the devel-
opers of these applications a
powerful, modular engine.

—Evan Yares

CODE TALK

RICK GREHAN

infoModeler Gets the Message to the Customer

If you've ever been involved in the construction of a large-scale database
system, you know the hazards. In my experience, such hazards always
revolved around properly determining what should go into the data-
base, figuring out how it all hooked together, and making sure you
didn’t miss a relationship or data item. Usually, | could avoid these
hazards if | could show the client the database structure and get veri-
fication that my proposal not only captured all the data, but that the ta-
bles were correctly related. Of course, this worked only if I could keep
the client from falling asleep as I outlined the database structure.
Things would have gone more smoothly had InfoModeler been avail-
able then.

The data-modeling methodology of InfoModeler (prices range from
$795 to $1495) is based on the object-role-modefing paradigm rather
than the more well-known entity-relationship paradigm. The latter cap-
tures database information at a lower level (the logical level), where you
have to create entities (members of a database), assign attributes, de-
termine which tables those entities inhabit, and build relationships be-

braries, and a graphics pipe- | sss—g—"

tween the tables.

In object-role modeling, much of this
work occurs naturally as you construct
facts about the information in your data-
base (it's automatic with InfoModeler).
You determine what objects will be in your
database (e.g., employees, dates, and ad-
'| dresses) and what roles those objects play
) {e.g., employees live at addresses and are

=2 ST ES .

Asymetrix's InfoModeler lets

you describe your database & 3
application wsing everyday hired on certain dates). You collect these
business terminology. facts and hand them to InfoModeler. It

passes back a recipe for your database, complete with which items
are in what tables, descriptions of constraints, relationships via foreign
keys, and even the code necessary to build the tables.

InfoModeler’s structure for implementing object-role modeling is
Asymetrix’s FORML (Formal Object Role Modeling Language), which
incorporates both graphical and text “languages” for describing a
database. The graphical notation is composed primarily of abject types
(represented by ellipses) connected to one another through predicates
(represented by rectangles). Graphical models easily map to sentences
in FORML's text language, and although the syntax is necessarily strict,
you can nevertheless build natural English sentences such as: “Em-
ployee lives in city.” A database neophyte can therefore examine a
database definition written in this language and stand a reasopable
chance of being able to understand it and to spot an error in the design.

—Rick Grehan




INTRODUCING THE STACKABLE,
REMOVABLE, SUPER-CAPACITY,
DISK DRIVE SUBSYSTEM

MICRODISK® modular disk
subsystems. Each module con-
tains a genuine Micropolis disk
drive, power supply and cool-
ing fan.

Super-Capacity™ modules are
available in 1, 1.7, 2 or 3 giga-
byte increments depending on
the model drive selected.

Patented Interlocking
Design adds disk storage with-
out the unsightly cabling mess.
Power and data cables are inte-
gral to each module so you'll
only need one power and one
SCSI connection for an entire
stack. The interlocking modules
stack for easy capacity upgrade.

Performance Plus drives fea-
ture 5400 rpm speed and a 10ms
average seek time for superior
performance. Fast SCSI-2 with
advanced caching techniques
and Tagged Command Queuing
provide dramatically increased
throughput.
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MICRODISK LT

MICRODISK subsystem storage modules can be stacked
four to seven modules high depending on model.

MICROPQOILIS

All logos and names are the property of their respective owners.

Circle 112 on Inguiry- Card.

* AV models have slightly lower formatted capacities.
Specify for MAC or PC compatible.

Removability Each disk mod-
ule can be removed from the
stack without uncabling or dis-
connecting power to the stack,
so you can lock up your valu-
able data or take it with you.

MICRODISK subsystems are
designed for use with Macintosh
or PC compatible systems. Also
available are special AV mod-
els* that optimize performance
for audiotvideo applications.

Built For Reliability
Micropolis disk drives feature a
five year warranty. All other
components have a three year
warranty.

Ask for MICRODISK by
name, it's the original stacking,
removable disk drive subsys-
tem. For the name of the
reseller nearest you, call toll
free 1-800-395-3748.

SRR M TR
1050* 0GB 10 MB/Sec max
1760* 1.7GB 10MB/Sec max
2100* 2.1GB 10MB/Sec max
3020* 3.0 GB 10MB/Sec max




DATABASES

FoxPro 2.6 Targets dBase IV Market

For several years, each new
version of Microsoft’s
FoxPro has set new standards
for speed among PC databas-
es. At the same time, FoxPro
has been quietly leading the
way in terms of cross-platform
interoperability. It was one of
the first DOS databases to offer
a fully mouse-driven window-
ing interface, along with some
innovative enhancements to the
stalwart “when” and “valid”
operators to make applications
event-driven. The Windows
version was fully compatible
with the DOS version. And
FoxPro 2.5 for the Mac is pro-
viding serious competition to
ACI US’s 4th Dimension and
Blyth Software’s Omnis 7.
Nevertheless, Borland’s
dBase 1V dominates the in-
stalled base for Xbase databas-
es. With FoxPro 2.6, Microsoft
hopes to lure dBase users with

entirely new GUI, but Apple is tight-lipped on details. Copland = Prer networking + Procmplive sudtitasking
is Apple’s intermediate step to Gershwin. Among other things,  32-bit metwork drivers « Multithroading
Copland will offer memory protection and a microkernel aad fie system * 32.bit companents
architecture. Until the hardware-abstraction layer is added in « Romote access « New GUI ? ?
Gershwin, however, the microkernel will coatribute ttie to * Built-in fax = OLE 2.0 support
Copland’s portability. * lmproved NetWare * Plug and play | B
—T.R.H. integration * Platform-independent
networking
40 BY'TE MAY 1994

pple recently divulged new details of its system software

MM(MZIMMM .
multitasking,

portability. Another notable feature of Gershwin will be an

a combination of dBase com-
patibility, usability features,
and packaging. Unix and Mac
680x0 and PowerPC versions
should follow this summer.
(Borland say it will release
dBase for Wii dows in June.)

New dBas: IV-like exten-
sions to the | ‘oxPro language
should make most dBase ap-
plications rur as is. Last year’s
Migration Ki' is replaced with
AutoMigrate which converts
forms and reports to FoxPro
format automatically when ap-
plications run.

FoxPro 2.6 offers wizards,
which help you quickly do
common tasks, to users who
might be intimidated by the
complexities of creating appli-
cations. Technically advanced
users can bypass wizards and
work with the sophisticated
Power Tools (e.g., Screen
Builder and Project Manager).

Catalog Manager - Sample

Separate add-on pack-

.
Grouss) fctive Table/Besry: Olomed

] Both the DOS and
= Windows versions
of FoxPro 2.6
include the

= Catalog Manager,
7 which acts as a

s e

< nat >
1
Immices
offiom
Parts

< ho >
< tmatty >
< U >

ages like the SQL Con-
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nectivity Kit and the
Distribution Kit are now
packaged together as FoxPro
Professional for $695. The base
package ($495) will sell for
$99 through June 30.

Many of FoxPro’s persistent
annoyances are still present in
the preliminary version I used.
It’s still difficult to put record
navigation into forms or build

APPLE'S AND MICROSOFT'S SYSTEM SOFTWARE ROAD MAP

Cataleg: s-.l- o

one-to-many forms without
special utilities, and applica-
tions produced by those utili-
ties are still hard to customize.
But the price of FoxPro’s speed
and power has always meant
some sacrifice in accessibility
by less sophisticated users.
—Mark Hettler

strategy for the next few years. This summer, System 7.5 1993 1994 1995 1996
will introduce such features as multithreading; drag-and-drop Apple
editing; QuickDraw GX (an improved graphics engine for both System 7 Pro System 7.5 “Copland™ “Gershwin”
screen rendering and printing); MacTCP (the first in a series of « PowerTalk - « Microkernel « Preemptive
wﬂ'fmmmbkwuhu (Appie Open Collaborative * Drag and drop * Memory protection mudtitasking
0S as AppleTalk is); a scriptable Finder, which allows macros Esvicoament) * QuickDraw EX * New 1/0 architecture * HAL (hardware-
and applications to automate file management tasks on the Mac ~ * AppleScript * MacTCP * OpeaDoc adagtion layer)

* PlainTalk * Intelligeat beip * Active assistance * Intelfigent
Desktop; awtomatic file synchroaization between mobile and Gitos 1 Fnder « Mgt
desktop systems; built-in DOS file compatibility; and context- _m'"ﬂu", .:‘."'ul' irats ) > -u-cu“"h“m
sensitive help. * DOS fle /0 * 68010 and PowerPC * New GUI
Conspicuously missing from System 7.5 are preemptive
multitasking (System 7 is limited to cooperative muititasking) Microsoft Windows NT
and memory protection (which keeps programs from interfering 3.1 (Portable Windows) “D 2 “Cairo™
with each other in a multitasking environment). In contrast, * Preemptive = Semaller memory * Distributed 0S
both of those features and multithreading are expected to oot xting footprint * Object File Systom
appear in Chicago, the next release of Windows 3.x. According ~ * Multithreading * New TCP/WP, o Now G
to Apple’s road map, Mac users must wait unti the release of | Uewoyfrotection _ W/SPX stacks ?
an operating system code-named Gershwin in 1996 to get true mdtiprocessing « OpenGl support

C2evel secwrity L




With our Object Database,
All the Pieces Come Together.

Comparing Object Oriented and
Relational Design Methodologies

Feature POET ODBMS  Relational RDBMS

R PR AR T T WA IS LlllSii N L T
Smoothly. Easily. That’s the Compare POET e i Reied
beauty of POET, the Object- with the relational Co4 lntegration_Total Pooe
od Oriented Database System for  design methodology | Gimies Ty
. It’s si y L 2 P
Introductory @ C++. It’s simply a more effi you're using NOw. o I
: . 3 _F : Complex Object  Exvellent Poor
Offer cient way to work, and yields For a limited time, Ferkormunce
finished applications that you can get the
outperform relational applica- ~ POET Personal Edition 2.1 for Windows for just
tions in both productivity and performance. $299". Or, call toll free to request a revealing white
What's the secret of Object Oriented Database paper that compares the two methodologies and

programming? The POET ODBMS works with a one-  includes testimonials from key POET installed
step approach, seamlessly integrating into your appli-  clients. You'll find that POET is the solution to your
cation by storing your C++ objects in the database. By application design puzzles.

contrast, the relational approach forces you to design Call 1-800-950-8845

and maintain separate application and database mod-
els and then write lots of code to tie them together. PO E I
Software

So POET is more direct. More logical. And far more
productive.

Circle 179 on Inquiry Card.

*This introductory offer is good through June 30, 1994. +POET apglications are portable, at source and database level across all these popular platforms:
Windows, OS/2, Macintosh, Windows NT, UNIX (Sun, S:licon Graphics, IBM), NEXTSTEP 486 and Novell (NLM)
POET Software Co. 4633 Old Ironsides Dr., Suite 110, Santa Clara, CA 95054 TEL: (408) 970-4640 FAX: (408) 970-4630
D: POET Software (+49-40-609 90 18); F: LC} (+33-1-34 65 77 77); NL: Protools Software (+31-20-645 50 23); S: Duke
Systems (+46-8-703 27 81); UK: Silicon River 44817347 77:3%) Australia: Microway (+61-3-580 1333).




Call IBM PC Direct today! |

-~

\'a) E WG, J TR
HOT BUTTON: ¢ EASY ADD-ONS: -
Qur renawned S PCMCIA cards | J YOUR NAME HERE: ThinkPad 500
TrackPolnt ™ cursor- make adding LAN | § You can order P
pointing device lets ? connectivity, a \ afree ID plate » 4865LC2, 50/25MHz processor

o e | 1 e | e i 16 e st
| . . . o4 A i
IBM® PC Direct™ has ThinkPads with more of what you want, and less of what you don't: More features P / lard drive
. ; ; h ) . *10.1"w x 7.5"d x 1.6'/3.4 Ibs. with battery pack
and power. Less size and weight! The ThinkPad™ 500 is a sleek 3 4 pounds. Yet, it packs enough high-speed « 7.4 monochrome passive-matrix
horsepower to let you take your most sophisticated desktop applications on the road. ' LCD display, 64 grey scales

Now — want to carry off color with ease? Then call us about the ThinkPad 350C. You get a 9.2" backlit, « 81-key keyhoard w/integrated TrackPoint I
236-color, passive-matrix LCD display. There's plenty of power for your current needs. And ample space to « PCMCIA slot

Upgrade for more. All in an easy-to-take 5.7-pound package. Both of these lightweights get the heavyweight « IBM DOS preinstalled

backing of IBM's HelpWare™, including a 30-day moneyback guarantee' and around-the-clock telephone » 1-year international traveler's warranty?
assistance. You'll find them at IBM PC Direct. To order these, or any of our other critically acclaimed IBM % (1BM Cradit Lease
ThinkPads, call now. SI ,Bss $61/mo **)

*IBM PC Direct prices only, The offerings, prices and products are subject to change or withdrawal withou! aricr notice. Products you acquire may not be counted under any existing Volume Purchase Agreement. “he same ofierings and Frodurts m:ay be availzole through 1BM Authorized Remarketws
Remarketer prices may vaty, Shipping and handling charges extra. **18M Credit Lease Prices quoted for 35-month terms. Lease rates quoted are good through 6/30/94, atter which time rates are sbject to change without row ¢ availatze t qualified comercial customers only Tt na add tional
Charge during warranty. ThinkPad 500, ThinkPad 350C and ThinkPad 350 are manutactured in U.S. IBM, ThinkPad and HelpWare are registered trademarks and EasyServ and Trackpoint I are trademarks of International Businuss Mashires Corp. PC Direct is & trademarx ot Zift Cemmunizations Company
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ThinkPad 350C
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ThinkPad 350C (color) ThinkPad 350 . -
« 486SL, 25MHz processor IBM PB n“‘ecl

« 486SL, 25MHz processor
with 8KB internal cache with 8KB internal cache

 4MB RAM/250MB hard drive « 4MB RAM/125MB hard drive We're putting the personal

35 1'44.MB diskette ‘drive " 3|;5" 1.44"MB diskette Adrive in personal computing.
» 11.7'w x 8.3'd x 2.0°h/5.7 Ibs. with battery pack « 11.7'wx 8.3"d x 1.9'h/5.2 Ibs. with battery pack

» 9.2" STN backlit LCD, 256-color display « 9.5" monochrome STN backlit LCD display, 54 grey scales 0rder NUW!
« Full-size keyboard w/integrated TrackPoint Il « Full-size keyboard w/integrated TrackPeint Ii
« PCMCIA slot « PCMCIA slot 1 800 426'7423

« IBM DOS preinstalled « IBM DOS preinstalled 8am-10pm M-F, EDT: 9am-5pm Sat., EDT.
« 1-year international teaveler's warranty’ « 1-year international traveler's warranty®

2,689 &< 5,089 mm ERE @S

Purchase orders available for
1 800 426-2968 for details reqarding IBM's moneydack guarantee ad tmited warranty. Copies of the terns of IBM's moneyback guarantee and limited warranty avaitable upon requast 2|rternational qualifyi ng customers.
traveler's warranty service avalable i countries wrere ThinkPad is snlc. Cary-In Repair and ThiskPad EasvServ™ available in U.S.

and is used by IEM under license. © ~994 internazonal Business Maci-ines Corporation. ' Warranty and 30-day guarantee information available through IBM and IBM Authorized Cleaers. Flease call
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RATINGS REPORT

I

KFC CA 1507, recipient of the
’s Energy Star, offers a full range of
p adjustment controls. This monitor
wlies with the DPMS power
gement stardards suggested by
ESA and will wark with any
$A-compliant computer.”

Digest, November 1993 -

s new green monitors
onsume less than 1.5 Watts
when inactive, and less than
e 90 Watts when on stand-by.
the average of 5~-100 Watts for an
KFC moniter contributes
er environment. And
he contribution. you're

nared 10
ordinary monitor. each
" cubstantially to a green
you're not just sharing {

also saving money-

L3002 KFCSA

1575 Sunflower Ave., €
. Ave., Costa Mes: 26:
Tel: (714) 546-0336 » Fax: (7::;522(;)321652 ’

Circle 102 on Inquiry Card

alue Runrwr.

TE Magazine's ] up for Spreadsheet & Gra,
A1507 {picture not shown) wa‘;”:‘”‘)’ 1994 Bl Ly
olor Monitor™ by BYT, Wi

al Business
YTE/NSTL Lab Report.

A products anc brand names are red lrade: e respective pa
are registe ademarks of theie pect €.
oduct: b [rad comy



Entertaining Math Models

f the two-volume Reality Rules sounds
) like gang graffiti, the content is an enter-

taining but useful graduate-level course in
mathematical models—how they work and
why they fail. Like all good teaching, these
books are lucid and thought-provoking. Like
great teaching, they also entertain while show-

ing the world from a new perspective.

Perhaps the most off-putting thing about this work is the table of contents.
John Casti includes every trendy topic, from catastrophe theory and cellular au-
tomata to genetic programming and sociobiology. And, just to keep modelers hum-
ble, he tops it off with a chapter on the theories of knowledge, citing Kuhn,
Sapir-Whorf, Godel, and other members of the currently fashionable pantheon.

In spite of the apparent grab-bag contents, Reality Rules is not another “fluff 'n
stuff ” popularization. All these fields relate very directly to the business of build-
ing good models. Catastrophe theory, Casti says, is useful ““in giving us a deeper un-
derstanding of what does and doesn’t count in the analysis of a particular system.”

That statement comes after a solid introduction to catastrophe theory, an ex-
amination of how to use it in constructing models, and several pages of a case study
showing its use to analyze the growth and collapse of budworm populations.
Casti may take you on the scenic route, but he never loses sight of his destination.

For Casti, models are dynamic systems, and model making is the process of
mapping reality (or the interesting parts thereof ) onto a dynamic system. Ulti-
mately, he says, the success of the model depends on the appropriateness of the
dynamic system chosen and the fidelity of the mapping. Casti assumes his read-
ers understand vector notation and have a working knowledge of calculus and ma-
trices. Even without that, most of the work is comprehensible, although the more
of the math you understand, the more you will profit
from the books.

The style, like the math, is easy and informal. Casti is

REALITY RULES: PICTURING
THE WORLD IN MATHEMATICS,

never afraid to substitute a paraphrase where a formal V0L 1: THE FUNDAMENTALS,
definition or complete proof is unnecessary. If you do ~ VOL 2 THE FRONTIER
computer modeling, these books will save your bacon 401 casti

one day. Meanwhile, they will make you think and en-
tertain you to boot. B

Wiley-Interscience
ISBN 0-471-57021-4 and
0-471-57798-7

Rick Cook uses computer models to help him write science fic- $35 each

tion. You can contact him on BIX as “rcook.”

ETHICS AND COMPUTERS
COMPUTER ETHICS: CAUTIONARY TALES AND ETHICAL DILEMMAS IN COMPUTING,
2d ed., by Tom Forester and Perry Morrison MIT Press, ISBN 0-262.56073-9, $14.95

I s it OK to copy your friend’s game onto your machine? Is it just a funny
prank when someone has infiltrated a company’s computer system leaving a
smiley face on every screen? Obvious questions like these, and some not-so-
obvious computer dilemmas, are not answered, but rather discussed in the revised
edition of Computer Ethics.

Perhaps by becoming aware of the often negative results caused by computer

Books & CD-ROMs

PHONE BOOKS

SELECTPHONE Pro CD, Inc., 8 Doaks Lane,
Marbiehead, MA 01945, (617) 631-9200, $299

BUSINESS AMERICA ON DISC American
Business Information, Inc., 5711 South 86th Cir.,
Omaha, NE 68127, (402) 593-4500, $7500 a year

t your fingertips (well, actually on four

CD-ROMs), you can have 72 million
U.S. residential listings and 8 million busi-
ness listings. SelectPhone from Pro CD is
available for $299. The residential listings
give the full address and phone number, and
you can search by name, city, state, ZIP code,
street address, and phone number. The busi-
ness listings include the SIC (standard in-
dustrial code) classification and business
heading and number of employees. You're
not limited to what you can print or export.
Searching and sorting is rapid. (For $149,
Pro CD also has DirectPhone, which can be
searched by name only.)

The database is created by shipping all
10,000 phone books printed in the U.S. to
Beijing, where 250 clerks keyboard in the
names, with updates produced quarterly. The
results can be a little spotty. Major firms were \
missing. In the case of Egghead Software,
there were only 62 entries, and the “number l
of employees™ field rarely seemed reliable.
And I wondered what those Chinese clerks
thought about the “pet cemetery” business
heading, especially as several West Virginia
exterminators were included.

The main competitor is Business Ameri-
ca on Disc from American Business Infor-
mation. It lists businesses only, but it addi-
tionally includes the name of the boss and
credit information. But you lease the disc,
and for $7500 a year, you’re limited to re-
trieving 20,000 business profiles. For the bud-
get-conscious, the firm also offers The Eleven
Million Businesses Phone Directory for $79.
You can search by name, city, state, ZIP code,
and phone number, but you can retrieve only
the name and phone number. Keyboarding
and verification, however, are done in-house.

—Lamont Wood

Lamont Wood is a freelance writer living in San
Antonio, Texas. You can contact him on BIX as ‘
“lwood.”
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Circle 193 on Inquiry Card (Resellers: 194).

See DOS Networking
in a Whole New Light.

MultiLink For Windows™ may clearly be the answer
you’re looking for. Employing Microsoft Windows’
DOS-Box technology, MultiLink For Windows pro-
vides smooth networking of 1 to 32 DOS-based user
consoles (local or remote) in tandem with a Win-
dows-based host computer. And you may see your
PC investment in a whole new light, too. Put older
PCs to work as terminals with the MLWTerm pro-
ram included in MLW. With prices starting at just
%189 for the two-user version, MLW is a very bright
choice indeed. To find out how MultiLink For Win-
dows can help illuminate your DOS networking stan-
dards, call Robertson-Caruso & Associates today at
(404) 512-0600 or Fax (404) 396-6628.

MultiLink™

For Windows

Copy Protection'
P\)l e !

WIBU-BOX:

The smallest is the Winnér! “~...
I v The new WIBU®-BOX is the smallest ASIC based Dongle. I
§ v New Features like Limit Counter or Remote-Programming. |
§ v Available for LPT, COM, for (E)ISA slots and on PCMCIA. ||

] v Protection for DOS, Windows and networks without I
requiring source code modification. Order ypur

1 + Support of 0S/2%, Win32s, Windows™NT,  evaluation

] = package ]

L

today!
|

WIBU-SYSTEMS GmbH
Rueppurrer Strasse 54
D-76137 Karisruhe, Germany
Phone: +49-721/376357
FAX:  +49-721/377455 FAX: (301) 570-4773

in USA and Canada please contact:
Southwind Intemational Inc.

P. O. Box 308, Brookeville, MD 20833
Phone: (301) 570-3497

LIBU

SYSTEMS
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hacking, invasion of private E-mail messages, viruses, software
theft, and computer failures, society will no longer tolerate such
abuse and misuse of computer systems. As the authors contend,
“this book is a modest contribution to this task.”

—Dave Vislosky

BATTLE OF 3-D SPACE LIBRARIES

OPENGL REFERENCE MANUAL by the OpenGL Architecture Review
Board Addison-Wesley, ISBN 0-201-63276-4, $32.95

OPENGL PROGRAMMING GUIDE by the OpenGL Architecture
Review Board Addison-Wesley, ISBN 0-201-63274-8, $34.95

PEXLIB: A REFERENCE MANUAL by Mark
Graff PTR Prentice-Hall, ISBN 0-13-176066-1, $34

PEXLIB: A TUTORIAL by Paula Womack PR
Prentice-Hall, ISBN 0-13-15843-7, $42

wo of the leading 3-D graphics libraries

are PEX and OpenGL. PEX, as Paula
Womack describes it, is a 3-D extension to
the X Window System. OpenGL is not quite
the equivalent; it is less focused on client/
server communications than on graphics effects. OpenGL comes
from Silicon Graphics and, like PEX, is freely available as a set
of libraries. (What isn’t free is the hardware that is optimized
for either of these libraries or implementations of these libraries
for specific hardware. But that’s another story.)

These books don’t provide a comparison with any other 3-D
graphics libraries or how they might or might not functionally
overlap and perhaps interplay between applications and systems
(aradical idea!). What you get is a tunnel view of 3-D graphics.
But then, by the time you buy any of these
texts, you will already have decided which
3-D graphics direction you will concen-
trate on. Be it PEX or OpenGL, these books
are essential. You will need both the tutor-
ial/guide and the reference manual.

The tutorial/guides are loaded with pro-
gramming examples that show the concepts
of their respective graphics library. Both
include a small portfolio of art that was cre-
ated using the library, as well as diagrams
of the visual concepts that are related to the program’s function-
al concepts. The OpenGL Programming Guide spends more
pages discussing the concepts than does PEXlib: A Tutorial,
which is more restricted to the view of a specialist programmer.

What is amazing in all these volumes is how little graphics is
used to illustrate the information. When you consider that the
subject is graphics, you’d expect that every concept—whether it
be 3-D rendering attributes, or even the rationale behind vari-
ous data structures, data-object binding, and client/server pro-
tocols—would be illustrated by a dynamic image. This is not so.
The reason is that the subject matter is geared to the applica-
tions-programming level, not to the applications-using level. One
thing is clear: Programming 3-D graphics is far more complex and
time-consuming than taking a piece of paper and a pencil and
rendering the image that is in your mind. ®

—Ben Smith

Circle 181 on Inquiry Card (Resellers: 182).




Multiply your PC
by the Power of X.
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remote computing powet to your 386 or bettet

No longer are the best specialized Unix programs available only to programs remotely on any workstation in the network. So theres
workstation users and those with X Terminals. never a compromise when the task calls for more computing power

DESQview/X" breaks down the barriers within your enterprisc,  than the user has on his or her desk. Similarly, users can take
allowing everyone access to the best computers for advantage of faster PCs on the network for tasks
each task—whether 386, 486, Pentium® or that require extra power. And for tasks that might
workstations like Sun® SPARCstations, HP* 9000s or tie up a user’s own desktop unit—like a long data
[BM" RS/ 6000s—they are all accessible to each user. base sort—DESQview/X allows users to send the

DESQview/X provides a multitasking PC B task to an under-utilized PC (or printer)
environment with both local and remote X Client | anywhere on the network.

T Server capebility. And it allows Foncurr\ent When you consider that a 386 PC with as little
execution of both DOS text and MS Windows 25 AMB RAM and a 40MB hard disk can run

g;ggz2;E?:r;ﬁllgzvjih;ﬁigs\gir{;nti(;(ws DESQview/X, puthasing X Window terminals is

Clients for use by any X workstation. no longer economically practical.
It5 true multi-platform interoperability.
Each authorized PC on the network can run

DESQview/X: the power of enterprise-wide
computing from the pioneer in multitasking.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219
Quarterdeck International Ltd, BIM. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 2844330

1934 Quarterdack Office Systems, Tradumuarks are property of their respective owners
Circle 1.37-on.Inquiry-Card.




MetaWare High C/C++
by MetaWare, Inc.

NEW RELEASE! High C/C++ version 3.1,
MetaWare's 32-bit compiler, is shipping.
Includes a 32-bit source-level debugger,
and a 32-bit Application Developer's
Kit for Windows. The “Incremental
Strengths” feature enables gradual
migration from C to C++ one block at a time. High C/C++ pro-
vides optional ANSI conformance. eight levels of global optimiza-
tion and a full implementation of C++ templates.

List: $795 Ours: $669 FAXcetera #: 1590-0008

e WindowsMAKER Ny,

Professional 5.5 ”e%'

by Blue Sky Software »
This award-winning product offers more
functionality & ease-of-use than any other
tool. Create full-featured Windows
Applications: MDI. Toolbars, Status bars,
Templates. On-line Help, Graphical 3D
buitons, Edit During Preview & much more. TrueCode™ tech-
nology ensures that user code is 100% preserved during code
regeneration. Supports ANS|] C, MFC C++, OWL C++ & more.
Uses Switch-1t™ Code Generation Modules for gencrating code
for specific platforms, allowing migration between languages.
C++ libraries & platforms. Highly recommended!

List: $995 Ours: $875 FAXcetera #: 2602-0003
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c-tree Plus®

by FairCom t
DOS « WINDOWS » NT » UNIX « OS/2 « ‘
SUN e RS6000 « HP9000 » MAC » QNX » h
BANYAN « SCO. This well known, highly

portable data management package has
become established as the tool of choice for
commercial development. Offering unprece-
dented data control. programmers may
choose from direct low level access, ISAM level convenience. or
SQL access with the FairCom Server. Single User, MultiUser, or
Client/Server. ANSI Standard.

List: $595 Ours: $505 FAX(cetera #: 1381-0008
Call Programmer’s Paradise® Italia for special pricing in Europe.

FAIRCOM?®

since 1979

CA-REALIZER for
Windows & 0S/2
by Computer Associates

Defines a new generation of development
tools that handles the mechanics of event-
driven programming, message passing,
process sharing and other complexities
behind the scenes. Combines a structured
superset of BASIC extended to access
Windows and OS/2 objects and resources, a visual development
tool and Programmable Application Tools. CA-Realizer will help
you create spreadsheets, charts, text editors, animation, graph-
ics tablets and user-friendly forms from tools that can be created
and manipulated by simple commands.

List: $295 Ours: $79 FAXcetera #: 1004-0008

CAREALIZER

PRODUCTY OF THE MONTH

Microsoft Visual Basic 3.0
and ODK
by Microsoft Corporation

The Professional version of Visual Basic

3.0 now includes the Office Developer's

Kit (ODK). Using OLE 2.0 Automation.

desktop applications become collections

of programmable objects—powerful

reusable components developers can use to create custom
applications. There are more than 200 pre-built components in
MS Office Professional alone! Nothing helps you solve develop-
ment problems faster than Visual Basic! Buy now. Visual Basic
and ODK.

List: $495 Ours: $339 FAXcetera #: 1269-0040

object-Menu
by Lifeboat Publishing

object-Menu is the way to quickly
create powerful object-oriented appli-
cations. Built-in aesthetics make it
easy to create interface styling such
as Windows, Motif, or your own cus-
tom design. Portability to DOS, Windows/NT and OS/2 enables
you to offer your product to multiple target markets with a
single engineering effort. And, object-Menu's intuitive architec-
ture. straightforward methodology and Visual Design tool actu-
ally speed GUI development to allow you more time to focus on
your application.

DOS or Windows List: $299

Professional List: $699
FAXcetera #: 2088-0003

Ours: $269
Ours: $599

Blinker 3.0
by Blink Inc.

A Windows linker, a royalty-free 286 DOS
extender and an award-winning DOS
dynamic overlay linker in one easy-to-use
product. The only way to create programs
which run in both real and protected mode
DOS. Comparable with most programming
languages, Blinker 3.0 creates memory
efficient programs for DOS or Windows in seconds.

List: $299 Ours: $269 FAXcetera #: 2534-0001

=
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Symantec C++

Professional 6.1

by Symantec

The new version 6.1 not only

enhances product stability and relia-
= bility but also brings new features that

6.0 customers asked for. Now you get:
full template debugging; improved hierarchical project manager;
customizable color-syntax highlighting; & enhanced 32-bit sup-
port with 32-bit MFC 2.0 on the CD-ROM. So don't wait. Try
Symantec C++ 6.1 and find out why the critics are raving about
this new breakthrough in programming systems.
Competitive Upgrade for Borland or Microsoft customers $189.

List: $499 Ours: $299

Comp. Upg. List: $199 Ours: $189
FAXcetera #: 2132-0038
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D oc-To-Help
)y WexTech Systems !‘ -
¢ world's best documentation and help- ©
ithoring tool just got better, and now g %ﬂ%ﬁ
ipports all Windows 3.1 features. New % -
eatures of version 1.5 include an interac- q
ive help window editor, an interactive help e

macro editor. support for segmented
ypergraphics and the ability to import '\ i
sting help source files and convert them

nto documentation.

ist: $295 Ours: $236

FAX(etera #: 1000-1901
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Distinct TCP/IP for Windows
by Distinct Corporation

Includes Windows Sockets. This award win-
ning product is the professional program-
mer's choice for TCP/IP connectivity in the
Windows environment. Windows Sockets.
Berkeley Sockets Kernel. ONC RPC/XDR.
Telnet, FTP and NetWin are the smallest and
fastest DLLs. Supports SLIP or PPP concurrently with Ethernet
or Token Ring. 100% DLL, 128 concurrent sockets. Extensive
language support. The best TCP/IP solution available today!

Standard Ed. List: $495 Ours: $446
Professional Ed. List: $695 Ours: $625
Visual Ed. List: $195 Ours: $179

FAXcetera #: 2994-0003

ATCOM"™ SQL for Windows

by WATCOM WATCOM
WATCOM™ SQL for Windows is a complete
ient/server DBMS including a standalone e

single-user SQL database server. WATCOM
for Windows allows you to develop and
-- oy single-user standalone applications, »

to develop applications for use within
ic WATCOM SQL Network Server Edition.
'ATCOM SQL for Windows includes support for the
crosoft Open Database Connectivity (ODBC) standard for
database applications.

: $395 Ours: $299

FAXcetera #: 1683-0013

NEW THIS MONTH

ReferencePoint
Personal Assistant
by ReferencePoint

ReferencePoint Personal Assistant auto-

matically makes an index of any informa-

tion that you create or modify anywhere

on your computer system, so that you can

find any file. instantly, whether from a

word processor, database or spreadsheet.

So. type what you want to find, and

Personal Assistant will locatc every file in the computer contain-
ing those words. ReferencePoint Royalty Free SDK for DOS.
Windows. Mac, 0S/2 and UNIX also available from
Programmer's Paradise . Call for pricing.

List: $99 Ours: $79 FAXcetera #: 1008-5001
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Mwave"™ Developers Toolkit
with IBM WindSurfer™ Bundle
by Intermetrics, Inc.

What once was multiple products and toolsets
is now bundled in one multimedia PC add-
in card and Toolkit. The Mwave
WindSurfer Communications Adapter is
a “works out of the box™ data/FAX modem.
sound. voice messaging & telephone answering card with appli

cation software. It is bundled with the Mwave Developers Toolkit
$0 you can build software that takes advantage of the Mwave
digital signal processing (DSP) platform that drives WindSurfer.
Try out the magic of a software upgradeable and programmable
Mwave PC solution. You'll be developing for the future and using
il today! And you can do it for an incredibly low price!

List: $900 Ours: $495 FAXcetera #: 1012-4601

RoboHELP® 2.6
by Blue Sky Software

RoboHELP" 2.6, the best-selling Help
Authoring Tool for Windows & Windows NT.
offers full document to Help system conver-
sion & vice versa. Turns Word for Windows
into a fully functional hypertext authoring
system capable of producing Windows Help
files as easily as it does plain text. Fill in
the actual Help text when prompted.
RoboHELP takes care of generating the RTF, HPJ & H files. Link
tester allows you to simulate your design before you compile.
Full support of Word 2.0 & Word 6.0. & all features in the
Windows Help Engine, such as macros. secondary windows, &
multiple hotspot graphics.

List: $499 Ours: $439

et Y 10 ey

Help Authoring Yool

FAXcetera #: 2602-0005

GFA-BASIC Compiler
for Windows

by GFA Software
Technologies, Inc.

GFA SOFTWARE announces the
release of the first BASIC compiler for
Windows. For the first time ever,
BASIC programmers can create a true Windows EXE. DLL. or
VBX. The GFA-BASIC Compiler paves the way for BASIC and "C”
programiners to start writing fast. robust Windows applications
quickly. Benchmarks place the new Compiler at 25-50% faster
than C or C++. The GFA-Basic Compiler ships with OPTLINK
from SLR.

List: $395

Ours: $355 FAXcetera #: 3614-0002

" GUARANTEED BEST PRICES! (Call for Details)

To order call: 800-445-7899
Corporate (CORSOFT): 800 422-6507
FAX: 908 389-9227

International: 908 389-9228
Customer Service: 908 389-9229
Programmer’s Paradise ltalia:
39-2-480-16053

For more information on the

products featured on these pages call
FAX.ciera®: (201) 762-1378

1163 Shrewsbury Avenue
Shrewsbury, NJ 07702
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Object technology failed to deliver on the promise
of reuse. Visual Basic’s custom controls succeeded.
What role will object-oriented programming play

in the component-software revolution

that’s now finally under way?

JON UDELL

om Button, Microsoft’s Visual Basic czar,
loves to show how Visual Basic’s custom
controls have galvanized the component-
software business. “Here are the 16 controls
we shipped with Visual Basic for Windows
1.0,” he says, positioning the Toolbox win-
dow in the lower left corner of the screen. “When we shipped
version 2.0. third-party custom controls were already be-
coming common.” He sweeps the Toolbox upward to reveal
several dozen controls. “And here’s the situation today.” Now
the Toolbox fills the screen with a dense mosaic of all the
custom controls the machine’s memory and disk can hold.

The fact that VBXes (Visual Basic custom controls) today
best exemplify the decades-old notion of reusable software has
been a surprise for everyone, including Microsoft. VBXes
aren’t just for 3-D buttons, gauges, and scrollable grids. Na-
tional Instruments (Austin, TX) will sell you a VBX that con-
trols GPIB (general-purpose interface bus) instruments. Cim-
flex Teknowledge (Palo Alto, CA) offers a VB X-based expert
system. Distinct (Saratoga, CA) packages its TCP/IP pro-
gramming kit into a VBX. Diamond Head Software (Hon-
olulu, HI) offers a suite of image-handling VBXes. Stylus
Innovation (Cambridge, MA) sells one that you use to build
voice-response and fax-on-demand applications.

Thesc are all actual “off-the-shelf ™ components that you can
usc to build real applications in a hurry. They are not, however,
objects—at least, not the sort of objects that aficionados of
C++, Smalltalk, or Objective-C embrace.

Real objects, as OOP (object-oriented programming) experts
rightly point out, rest on the tripod of inheritance, polymor-
phism, and encapsulation, while VBXes stand only on the
single leg of encapsulation. But if that’s a crippling limitation,
why has VBX—rather than OOP—ignited the component
revolution? Why have C++ vendors such as Microsoft and
Borland had to reverse-engineer Visual Basic so that pro-
grammers, lacking reusable C++ objects, can tap the rich
VBX component market?

BYTE MAY 1994

These ironies have spurred all the major players in the soft-
ware industry to rethink the role of object technology vis-a-vis
reusable components. What has emerged is a new, more re-
alistic understanding of how a component-software industry
can work.

Rethinking Reuse

The traditional OOP vision was, at best, vague on the subject
of reuse: Objects would appear as by-products of software de-
velopment, a market would emerge, and programmers would
become producers and consumers of objects. Why didn’t this
happen? There were two major roadblocks. Most OOP lan-
guage systems, including C++, lack the means to package and
distribute objects effectively in binary form. More subtly, the
skills and disciplines needed to build components are often
quite different from those needed to use them.

Apple, DEC, IBM, Microsoft, Novell, Sun, and others are
busily revamping their system software and tools in an ef-
fort to break through these roadblocks. Despite incessant
bickering, they’re all headed down the same path.

An alphabet soup of standards, including Microsoft’s COM
(Common Object Model), IBM’s DSOM (Distributed Sys-
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tem Object Model), Sun’s DOE (Distributed Objects Every-
where), Hewlett-Packard’s DOMF (Distributed Object Man-
agement Facility), Next's PDO (Portable Distributed Ob-
jects), Novell’s AppWare Bus, and the Object Management
Group's all-embracing CORBA (Common Object Request
Broker Architecture), will provide the mechanisms for com-
ponent exchange that pure OOP failed to deliver. Meanwhile.
a restructuring of the software industry will define niches
and appropriate technologies for the component builders who
create reusable packages, as well as for the solution builders
who assemble components into end-user applications.

At the end of the day, applications are all that really matters.
Thirty years ago, we began hearing about a software crisis. The
crisis was, simply, an applications backlog—too few program-
mers, (oo little time, and too much demand. Since then, every
new paradigm for the construction of software—structured
programming, CASE, OOP—has been billed as the way out
of the software crisis. Yet we’ve hardly made a dent in the
backlog. True, we’re far better served by commercial soft-
ware than in the past, but it remains horribly expensive to
build custom software that automates processcs unique to
particular industries or individual companies.

ILLUSTRATION: JOHN CORBITT © 1994

To drive down the cost of custom software development.
you have to apply a principle that software thearists have
known for years. The best programmers aren’t just a little
better than average programmers; they’re shockingly bet-
ter—10 times. maybe 100 times more productive. And yet,
says Richard Probst, SunSoft’s manager of business devel-
opment for project DOE, today we see virtually no division of
labor in the software industry. “The way you work is about the
same no matter what kind of software you wark on,” he says,
“and that’s a sure sign of an immature industry.”

The VBX phenomenon is an important first step toward
maturity. VBX-enabled programming differs markedly from
conventional programming. You create applications by ar-
ranging controls on forms, editing the controls™ properties.
and writing a few—often surprisingly few—Ilines of event-han-
dling code in Visual Basic, or C++, or whatever language is
native to the environment that hosts the VBX.

This simple discipline. which is standard across all do-
mains served by VBX controls, enables average program-
mers (like me) to build custom applications in hours or days.
It took me just two aays to put together a useful client/server
database application using Coromandel’s Integra VDB. And
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while I haven’t yet tried Stylus Innova-
tion’s Visual Voice, [’m certain that [ could
leverage the programming expertise it en-
capsulates to build the fax-on-demand sys-
tem our editorial assistants have been ask-
ing for, and do the job in the day or two |
could justify spending on it.

The Dark Side of VBX

Despite its success, VBX is a flawed com-
ponent architecture. Most glaringly, it’s
tied to Windows and (less tightly) to Visual
Basic. That puts the cart before the horse.
As a prospective buyer, notes SunSoft’s
Probst, “you should ask first about a com-
ponent’s functionality, quality, and price,
and its supplier’s track record, not about its
required operating system and language
environments.”

Moreover, a rich supply of components
cannot erase the inherent limitations of
Windows 3.x—segmentation, cooperative
multitasking, and fragility. “Some of our
customers want to build T1 voice-response
systems that handle 24 lines,” says Mike
Cassidy, president of Stylus Innovation,
“but Windows can handle only about 15
connections.”

In the reaim of Windows 3.x, VBXes
are further restricted to Visual Basic and a
small number of other development tools,
including Microsoft’s and Borland’s C++

compilers, Powersoft’s PowerBuilder, and
Gupta’s SQLWindows. These tools jump
through hoops to emulate the Visual Basic
run-time environment—with varying de-
grees of success. “Hosting VBXes was not
the most pleasant engineering task we’ve
undertaken,” says Bill Rabkin, senior tech-
nical evangelist with Powersoft (Burling-
ton, MA), “and we got no cooperation from
Microsoft.”

Other critics find the boundary between
the VBX and its environment too rigid.
The allure of real object technology, after
all, is that you can modify a component
that does 90 percent of what you need,
adding the last 10 percent yourself. Next-
Step programmers find it ridiculous that
you can’t extend VBXes in this way. Their
equivalent to a VBX is the palettized ob-
ject, which other objects can freely inher-
it from and specialize.

In NextStep, component builders and
component users share the same Objec-
tive-C messaging and inheritance mecha-
nisms. Doesn’t that violate the principle
of division of labor? Not when program-
mers use their own components. Alex
Cone, president of Objective Technolo-
gies (New York, NY), markets NextStep
components and also uses them in his con-
sulting work. “The power of NextStep,”
he says, “is that I always use the same

messaging model, I always build objects
and systems the same way, and [ never
have to shift paradigms.”

From VBX to OCX

Recognizing these limitations, Microsoft
has created a new component mode! based
on OLE. When Visual C++ 2.0 ships,
probably this summer, developers will gain
access to the tools needed to build a new
generation of VBX—the OLE custom con-
trol, or OCX. OLE controls won’t silence
all the criticisms of VBXes, but they will
move the Windows component market
onto a much firmer foundation.

Some of the infrastructure for OLE con-
trols is already visible in Visual C++ 1.5
and MFC (Microsoft Foundation Classes)
2.5. That tool set radically simplified the
creation of OLE 2.0 in-process servers that
can embed themselves in container docu-
ments and export their internal methods
to callers by means of the OLE automa-
tion interface, IDispatch.

Note that Visual Basic—or its embedd-
able variant, VBA (Visual Basic, Appli-
cations Edition)—is only the first of po-
tentially many languages that will be
optimized to control OLE automation serv-
ers. Lisp, Smalltalk, and other interpretive
languages, once they are retrofitted with
IDispatch support, will be able to wield

Approaches to Component SOTRWATE  Documest, it an commmication modetsfor i composent rcitaces. A docamet modl, soch a5 OLE o OpenDo,
defines how a component fits into the GUI application environment. An object model, such as COM, DSOM, or DOE, defines at a high level how components talk to other components that may be local or remote. A
communication model supports conversations between components across a network. The object models shown connecting to a CORBA “cloud”—DOE and DSOM—are CORBA-compliant. There is interoperability within
a given CORBA implementation, such as DSOM, but not yet across implementations—for example, from DSOM to DOE.
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Today, OLE 2.0 and COM support Windows {and soon,
Macintosh) components. A distributed version of OLE
2.0 that will support networked components is also in
the works, and it has been demonstrated using a
version of COM licensed to DEC.
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DEC plans to bridge the worlds of OLE/COM and
CORBA. ObjectBroker, acting as a gateway, will enable
OLE components to communicate with CORBA
components running on a variety of platforms,
including OSF/1, VMS, AIX, and HP/UX.

OpenStep brings to the Solaris platform the rich
application environment of NextStep and its wealth of
object-oriented components. Sun plans to support OLE
and OpenDoc. DOE components will communicate with
each other and with other CORBA implementations.




OLE controls just as they can
now call DLLs.

Visual C++ 2.0, with MFC
3.0 and the OLE Custom
Control Developer’s Kit, will
enable such automation-
aware in-process servers to
mutate into full-blown OLE
controls that maintain ed-
itable properties, generate
events, and can bind to data
the way VBXes do today.
The redistributable run-time
DLL containing support for
these extensions will be avail-
able in 16- and 32-bit ver-
sions; unlike VBXes, OCXes
will run natively on Windows
3.x, NT, and their successors.
They will not initially exploit
multithreading, however,
even though the enabling substrate—MFC
3.0—will itself finally be thread-aware
and thread-safe.

It’s very likely that OCXes will also ap-
pear on the Macintosh, as a by-product of
work that Microsoft is doing to support its
own Mac applications. Versions of Visu-
al C++ 2.0 that are hosted on Windows
NT—but target 680x0- and PowerPC-
based Macs—are in the pipeline. These
tool sets support an MFC layer that rests on
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Novell's AppWare strategy encompasses Windows-,
Mac-, and Motif OpenDoc-based components. ALMs
running on multiple operating systems will
communicate across multiple network substrates.
Novell is also considering DSOM and COM support.
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“The way you work is
about the same no
matter what kind of
software you work
on, and that's a
sure sign of an im-

mature industry.”

Richard Probst,

business development,

a Win32 layer that in turn
talks to the native Mac Tool-
box. FoxPro 2.5 for the Mac,
which is built with an internal
version of this technology,
validates what Microsoft has
long claimed: that the Win-
dows API has the ability to
serve as a cross-platform API
capable of expressing the
core of substantial commer-
cial applications.

If Visual C++ 2.0, MFC
3.0, and OLE 2.0 all materi-
alize on the Mac as planned,
there’s every reason to expect
that OCXes will become
portable, at least across those
operating systems that mat-
ter to Microsoft—the Win-
dows variants and System 7.
Prospects for OS/2 and Unix, where Mi-
crosoft has no commercial interest, are
rather dim, as members of the OpenDoc
consortium like to point out.

VBXes talk to hosts by firing events.
To implement OCXes in a similar way,
the run-time DLL will add new interfaces
to OLE 2.0 to implement an event mecha-
nism. It will also supply common dialog
boxes for property editing; stock proper-
ties, events, and methods; and mechanisms
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for self-registration, persistence, and li-
censing. From the developer’s perspec-
tive, an OLE control will be just one more
target the tool set can crank out, not no-
ticeably different from a DLL or an EXE.

The transition from VBX to OCXis not
hard at all, VBX vendors say, in part be-
cause Microsoft provides a jump-start tool
that can look at the properties and events
supported by a VBX and generate the skel-
eton of a compatible OCX. “It’s a fairly
mechanical port,” says Joe Modica, vice
president for R&D at Sheridan Software
Systems (Melville, NY), “although if your
VBX was written in C, you may want to
think about converting to C++.”

Dorai Swamy, executive vice president
of Coromandel (Forest Hills, NY), also
reports that the VBX-to-OCX transition
is a no-brainer and that OCX performance
seems fairly snappy. Especially interest
ing to him, in view of Coromandel’s grow-
ing consultancy business, is the tool sup-
port for building OCX hosts. Just as
controls are specialized OLE in-process
servers, hosts are specialized OLE con-
tainers—thanks, again, to new MFC ab-
stractions. The next version of Visual Ba
sic will be one such host, but the idea
is that any application should, with mini-
mal effort, be able to host OLE controls.
“We’re defining frameworks for specific
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IBM will support visual and interactive Windows- and
Presentation Manager-based components using
OpenDoc. The real payoff, though, will come from
DSOM’s ability to integrate these components into
large-scale distributed systems.

For Apple, OpenDoc represents a way for the Macintosh
to duplicate—and, it is hoped, improve upon—the
kinds of document- and component-based applications
that have flowered on Windows, thanks to OLE.
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industries, such as retail and finance,’
Swamy says, “and the ability to plug OLE
controls into our own applications will be
very important to us.”

Doesn’t all this dependence on MFC
and OLE extensions tie developers to the
Microsoft tool set? In principle,
no. “Everything works in terms
of OLE 2.0,” says Eric Lang, Mi-
crosoft program manager for OLE
custom controls, “so any-
one who understands those
interfaces can reproduce
what we’ve done.” In prac-
tice, however, that will be
very difficult.

In principle, OLE con-
trols, unlike VBXes, can be
extended—not by inheri-
tance, which COM doesn’t
support, but by aggregation
of interface pointers. In
practice, that, too, will be
difficult. Most developers
say that, until Microsoft
evolves tools that simplify
the mechanics of aggrega-
tion, they aren’t willing to
wrestle with it. Note, how-
ever, that the audience for
whom OCXes are intended
won’t necessarily find multiple inheritance
any more congenial than inheritance. The
VBX model succeeded precisely because
it hid this level of complexity from cor-
porate developers.

1

Alternative Approaches

Years ago, Visual Basic’s spiritual ances-
tor, HyperCard, popularized the visual-
prototyping, script-oriented programming
style that now fuels the success of Visual
Basic. It also defined a component stan-
dard of sorts—the XCMD/XFCN mech-
anism that’s used to surface C or Pascal
modules as HyperCard primitives.

Why, given these ingredients, did the
HyperCard component industry stagnate?
It happened in part because the Mac OS
has lacked an effective way to load gen-
eral-purpose extensions dynamically. As a
result, XCMDs and XFCNs are awkward
constructs, limited in their access to mem-
ory, global data, and toolbox calls. The
new DLL technology in the PowerPC ver-
sion of System 7 will solve that problem,
according to BYTE’s Macintosh expert
Tom Thompson. At this late date, howev-
er, Macintosh DLLs will mean more to
the emerging OpenDoc standard than the
aging XCMD standard.

More recently, Parts from Digitalk (San-
ta Ana, CA) has stirred up many of the
same ingredients—visual programming,
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““The power of NextStep
is that | always use the
same messaging mod-
el, | always build ob-

jects and systems the

same way, and | never
have to shift paradigms.”

Objective Technologies

scripting, and components—to create an
attractive Smalltalk-based development
kit for Windows, NT, and OS/2. Like Pro-
graph CPX from Prograph International
(Halifax, Nova Scotia, Canada) and No-
vell’s Visual AppBuilder, Parts pushes
visual programming to the limit. In
these systems you program, at the
highest level, by creating diagrams.
You drag icons representing com-
ponents, functions, and syn-
tactic constructs onto the
surface of a form and con-
nect them with links. To en-
capsulate a complex part of
a diagram—thereby creat-
ing a component—you
draw a boundary that hides
what’s inside, exposing a
few inputs and outputs.

In Digitalk’s system, the
simplest parts to create are
those that encapsulate code
expressed entirely in the di-
agrammatic language. More
advanced parts wrap objects
written in the system’s na-
tive language, Smalltalk, or
wrap DLLs that employ C,
COBOL, CICS, SQL, or
other languages. “Many of
the most critical components come from
technology specialists who cannot nec-
essarily write VBXes in C,” notes Mike
Arrigo, vice president of marketing for
Digitalk. Fortune 1000 companies with
hundreds of millions of dollars invested
in legacy systems can benefit enormously
from the ability to componentize those
systems so that, for example, a host-based
CICS transaction becomes just another
part that can be assembled using the Parts
workbench.

Darrell Deming, manager of brokerage
systems for USAA (San Antonio, TX),
finds this approach highly productive.
“We’ve built a sophisticated discount bro-
kerage application, with a client/server
connect, and we’ve stayed true to the par-
adigm of Parts as an object assembler,”
he says. What hasn’t yet evolved is any
significant exchange of components be-
tween the brokerage group and other units
within USAA. It’s feasible, using DLLs
as the medium of exchange, but so far it
hasn’t happened. “Component distribution
has to be driven by business needs,” says
Deming, “and because our specialized
parts aren’t useful to other groups, we're
not being driven to distribute them.”

While Parts today is a proprietary com-
ponent model, Digitalk plans to support
OCX controls and has already demon-
strated that Parts can work with DSOM,

Alex Cone,

president,

the exchange standard that underlies Open-
Doc. Another proprietary component mod-
el that’s portable across Windows, NT,
the Mac, Unix, and OS/2 is available to-
day from XVT Software (Boulder, CO).
XVT’s thin, operating-system-neutral GUI
layer is the linchpin of one of the premier
cross-platform development toolkits.

Last year, XVT Software extended the
kit with XVT-PowerObjects, which are
modeled on VBXes but are portable across
all XVT-supported platforms. The first set
of components included toolbars, toggle
buttons, status windows, and table and
spreadsheet widgets. XVT Software, its
partners, and its customers are busily ex-
tending the PowerObjects catalog. Because
the company has always preferred to use<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>