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Automating applications
with OLE 2.0 rust 2

THE WORLDWIDE COMPUTING AUTHORITY

Linking LANs

It won’t be fun. Expect culture clashes, bandwidth
compromises, protocol headaches, and political turf wars.
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“...a powerful, flexible workgroup
strategy with greatly enhanced
analytical ability.” —p,c week

It helps you ook at your data

Easier to use than
1-2-3 or Excel

No other spreadsheet gives you as

from different perspectives, and
makes it easy to create reports

much help as Quattro Pro. New and do crosstabs that show the

ObjectHelp provides specific meaning behind the numbers.

information trom the complete Plus there are more than 350 new

on-line manual at the touch of a engineering. scientific, financial,

button. Revolutionary Spreadsheet and statistical @functions. And

Notebooks with nameable tabs are ! )
. A ) the new Scenario Manager is the
simply the casiest way to organize . n i
o ultimate “what if ” tool for evaluat-
and manage all your spreadshect

ing all your options.

Share information
effortlessly

If you ever wanted to share your

data. You can even learn a new

part of your spreadsheet using

your own live data with the exclu-

sive Interactive Tutor.

spreadsheet information with

The most powerful
analysis tools

u’'ll make better decisions faster

coworkers, or automatically
receive the most up-to-date

h the new Data Modeling

2sktop built into Quattro Pro. spreadsheet, Quattro Pro is for

you. Imagine the benefits at

Quaniro P’tn jor Windows - ¥F RUIONS.WE1

budget roll-up time . . . you

define the workgroup. and the
updates take care of them-

selves. And since all the work-

3 p - ™| can use your existing LAN or
34

group features are built-in, you

electronic mail carrier without

upgrading your LAN software

200483 03 €572

Update evervone in your group at the touch of a or buying a separate WOl‘kgl'OUp
hutton. Let the Workgroup Desktop distribute <

vour resudts automatically. pl'()dUC[. *

495

A better solution for |
lass $39

Whether you're working alone on
your spreadsheet or sharing data
with a workgroup. only Quattro
Pro Workgroup Edition puts cvery-
thing you need under one roof.
Check out our special introductory
offer and money-back guarantee.
This is one equation where the

answer is obvious . . . Quattro Pro.

G D N IR D SIS
Quattro Pro Workgroup Edition

Suggested
retail price for I

new users

information from someone else’s I

s 95? Limited-time Offer! I
U perade price for Lotus 1-2-3

and Excel users I

90-day, Money-back Guarantee I

| See your dealer today or call |

1-800-336-6464, ext. 3730 |

In Canada, call 1-800-461-3327.

Borland

Power made easy”

messaging services: Local Area Network (LAN) systems, such as Novell NetWare. Banyan. IBM® LAN Senver. MS-LAN Manager. AT&T SurGROUP. and other pecr-1o-peer networks, $79.93

Upgrade offer for existing Quattro Pro users with $20 rebate coupon enclosed in Special Upgrade box. Bl 5486

Circle 73 on Inquiry Card (RESELLERS: 74).
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Introducing
new Quattro Pro 3.0

The new equation
for workgroup
productivity




THE EASIEST-TO-USE WINDOWS SPREADSHEET

-
— '“mw/»! “4

~—

The #1 award-winning

u
spreatsheet
just got even hetter
Hold on to your desktop,
) because the new Workgroup
vn “ n e e d I s Edition of Quattro® Pro 5.0 is
N a

going to improve your produc-

tivity dramatically. That’s

because everything vou need
is built-in. There’s no need to w
buy (and learn) separate soft-

ware packages for graphics,
workgroup communications.

or data modeling.

Best of all, revolutionary
new concepts in case of use put

Advanced Spreadsheet, graphics, every feature at your command.
. If you're using [-2-3 or Excel.
SQL data z.nccess, workgroup da.ta sharing, Ty B s
analytlcal tOOlS, data mOdelmg oo Pro today. There’s so much
it’s all in there | more you can do with Quattro

Pro 5.0 than with 1-2-3 or
Excel. And it’s so easy.

Copyright © 1993 Borland. Quattro Pro for Windows and Spreadsheet Notebooks hirve pments pending. Offer good in the United States and Canada only. All prices in U.S. dollars. Dealer prices
may vary. *Supperted communication transports: Novell Message Handling Service : MHS and NGM): MCI Mail: ce:Mail: Windows for Workgroups, MS-Mail. and other MAPI-compliant



EVERYTHING YOU NEED S BUILT-IN!

Lotus Notes EBEELANCE '
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R The Workgroup Edition

) « Easier than 1-2-3 or Excel
i « Best oneline trining

] + More analytical wols

i « Best prefentation graphics

» Bost dataluse acoess

AT Ay CPIFFEEINED
—

. Workgroup Edition
- . Windows spreadsheet power made easy
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Imaginc a notebook thai adjusts to the way you work instead of
the other way around. The keyboard detaches when that’s more
convennent. You can use the pen as a pointing device, 10 high
hight or delete text, or to take notes (vou know, like a pen).
And unlike “convertible” notebooks, you cun con_:]brlul»l)

use both the keybourd and pen at the same time.

INTRODUCING A TRADIT
COMPLETE DISREGA

Don’t worry, this untraditional
notebook also work: like a traditional
notebook. And you can use the Flex
Connect Convenicnce Base back at
your desk to connect to your network

and peripherals.

oncerto 15 avatfahle in"a 4867.

486/33 moJeI.qwﬁ_Tny'b; 5 Ib

without ke]bourd), includes a disketfe

instant-on capabilitics, and has an average bau

3.5-4 hours. MS-DOS 6.0, MS 1 indowsjbr Pen Computing, Ink's InkWare NoteTaker,

and Slate PenPower for Microsoft Excel are included. As well as our 3-year worldwide warranty.



b 1T LOOKS like the new Compaq Concerto
4’as a split personality, well, it does. Which
7:ﬂ‘i.s exactly what makes it the most usetul
ok computer we've ever built. It’s a full-

function, 486 notebook with pen capability.

IONAL NOTEBOOK WITH
RD FOR TRADITION.

The kevboard detaches so it’s as flexible in the way

it works as you have to be. It comes with a conve

nient Flexhandle, a high-definition,

9.5" Maxlight display and with the

two PCMCIA Type Il slots, it even

other words, the new Com
Concerto works in an incredible number of wavs.

Which, come to think of it, is probably a lot like

ngs. Jitst bring the tablet

and pen and you can quictly
the way you work, isn’t it? For more details on the take notes. access files, work

on budgets. (Or, should the
new Compaq Concerto just call 1-800-345-1518.

COMPAQ

Regrsiered U'S Poiemt and Trodemert Of

meeting get really slow, vou

can pursuc an ari carecr.)

Circle 80 on Inquiry Card.
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DESKTOR? SYSTENMS

Apple Revamps Its Lineup ......... 3
We help you sort out Apple’s newest
line of desktops and preview new

Apple Duos.

PROCESSORS FOR PPIDAS

Intel, AT&T, and AMD Continue
the Chase
New PDA chips from AMDLAT&T
Microelectronics. and Intel/VISI are
slated 1o shipin 1994,

WINIIOMWS/OM L 2.0

Moving Toward Windows Building
Blocks ...l 32
Writing an OLE 2.0 application isn’t

the casiest thing o do in the world. But
the benelits are worth it

MUILTINIEIDEA

Demand for Multimedia Upgrade
Kits Growing ........................ 3B
I current trends continue, CD-ROM

will soon gain wide acceptance in the
business workd.

WINDOWS NT PROCESSORS

New RISC Chips For

Windows NT......................... 2
Windows NT is sparking hot
competition among chip makers who
want a picee of the growing market for
high-performance desktop PCs

and servers.

WORKGROUP CONPUTING

Microsoft Tunes WFW.............. )
Microsolt fixes some deficiencies in its
workgroup program.

AMWINIDOMWS WORED
PROCIEESSORS

WordPerfect 6.0 for Windows.....46
WordPerfect opts for bigger code and
more features.

A NMARKIIT IN TRANSITION

Report from Cyprus................. 48
Information technology consultants in
Cyprus get no respect.

NIEW PRODUCTS
What'sNew ........................ 243
A color and gray-scale scanner; external
and internal frame grabbers: a 3-1 ma-
nipulator: graphics software: and more.
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NETWORKS

Linking LANs 66
BY BEN SMITH AND JON UDELL The four key issues of
connecting networks to one another are bandwidth. protocols,
management, and cultural contlicts.

Reducing Router Network Transmission Costs—70
Political Primer for Enterprise Networks—78
TCP/iP Addressing—84

CONMNIUNICATIONS

Track People with Active Badges 51
BY DICK POUNTAIN Developed by Olivetti and DEC, the

Active Badge network improves at-work communications by
traching your colleagues™ whereabouts.

IR -

——

—
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-
PAGE 165

PAGE 169

State of the Art
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FTHCHNOLDLOGY

Printers in Transition 94
BY JOHN P. MELLO IR,

People want fuster. casicr-to-
use printers that produce
higher-quality images. Those
demands are starting 10 be met.

Laser Quality Without the
Drum - 96

Your Next Printer Might Be for
Your TV—98

103

The Printers Talk Back

BY FRANK HAYES

The Network Printing Alliance
Protocol will provide
communications capabilitics to
vour network printer. Now
you'll know when the printer is
low on toner. out of paper. and
more.

Talking Printer Politics—110

Print Pages Faster 15
BY PETER WAYNER

In the near future. you will be
asking your printer to produce
pages ever more quickly. Help

is on the way in the form of better
processors and more efficient
software. Your computer’'s CPU
might throw its weight behind
processing print images. too.



SPREADSHEETS

The Big Three Square Off

BY DANIEL GASTEIGER

All three of the market-leading Windows
spreadshects—Borland Quattro Pro for Windows,
Lotus 1-2-3 for Windows, and Microsoft Excel—
have undergone major product upgrades. Gasteiger
sorts out the field and determines how each
compelitor stacks up.

PROCESSORS

138

BY RICK GREHAN

Windows NT.

A Tale of Two Alphas

169

An under-the-hood exploration of two Alpha-based
systems from DEC: The DEC 3000 Model 300, a
Unix box, and the DECpe AXP 150, which runs

IRO6 SYSTEMS Etina
CD-ROM Lab Report: 176
The NetWare CD-ROM Solution 151 |

BY STEVE BOSAK

Microtest’s Discport CD-ROM server makes the
marriage of CD-ROM and Novell NetWare easy for
all concerned.

|
90 High-Speed 486 Systems '
|

We evaluate 90 high-end 486 systems, with

CPUs from Intel. Cyrix. and IBM, 10 find the
best PCs for your applications. Our rankings
include ISA and EISA bus implementations,

as well as local-bus designs.

COLOR PRINTING

Bargain Color Printers

BY TOM THOMPSON

Inexpensive color panting from Star Micronies,
Hewlett-Packard, and Fargo. Star Micronies™ SJ-144 |
and Fargo's Primera break the $1000 price barrier for l

153

Applications—178
Windows—180

thermal-transfer color printing by leaving the image
processing to the host system.

A Walk on the High End—156

IMAGE PROCESSING

Beyond Bit Maps

BY CAL VORNBERGER

Mulniple floating objects deliver new power and
flexibility to bit-map image processing. Micrografx
Picture Publisher 4.0 and Fractal Design PainterX2
feature object layers and other useful irmmovations.

165

Color Becomes Affordable 125
BY MICHAEL ZEIS

At both the high and low ends.
color printing continues 10 improve
dramatically. Whether you want
photographic-quality output or to
just spice up a document, you'!l
find a color technology that fits

the bill.

Color Management Makes Color
Easier to Use—136

CCVER IMAGE: CHRIS SPOLLEN © 1913

The Best Systems for Windows

The Best Systems for High-Performance

How We Tested—184

Pentium Performance—188

Energy Star Systems—190

The Best Systems for Unix Applications—192
Honorable Mentions—196

Dubious Achievements—196

IMAGING

Under the Hood:

Optimal Character
Recognition................... 203
BY PETER WAYNER

Reliable optical character
recognition faces many hurdles.
including odd typefaces and
marginal output. Expert systems.
machine learning, and other
techniques can help you tackle the
problem.

PROGRAMMING I'OOL.S

Some Assembly Required:
Using C++ for Directory
Management........ SRR i k]
BY ALLEN . HOLUB

Build C++ tocls to manage your
directories and perfarin other
useful tasks.

Pournelle:

Clean Water and Dirty
Keyboards..................... 5
BY JERRY POURNELILE The water
is in Stockholm: the keyboards are
in Chaos Manor.

Books & CD-ROMs:
Entrepreneurial Enterprise ... 49
BY RAYMOND GA COTE

AND TOM THOMPSON Starting a
business, a classic dictionary on

CD-ROM. and more.

Commentary:

“How Are You at

Interfacing?” ................. 302
BY EDWARD R. SWART

Computers are rapidly changing
the English fanguage.

Editorial ........................ 1
BY DENNIS ALLEN

Opinions on video computing,
SGML, India’s software
development. and installer hell.

READER SERVICE

Editorial Index by Company 300
Alphabetical Index to Advertisers 296
Index to Advertisers by

Product Category 28
Inquiry Reply Cards: 2967

BUYER'S GUIDE 21

Mail Order
Hardware/Software Showcase
Buyer’s Mart

PROGRAM LISTINGS

From BIX: Join “listings/frombyte93”
and select the appropriate subarea (i.e..
“dee93™).

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

From the BYTE BBS at [ 200-9600 bps:
Dial (603) 924-9820 and follow the
instructions at the prompt.

BYTE (ISSN 0360-5280} is published monthly by Mc:
Graw-Hill. Inc. U S subscrber rate $29.95 per year. In
Canada and Mexico, $34.95 per year European surface
mail subscriptions $60, airmait $80. Non-European sub-
scnphons, $60 surface mail or $85 airmail. Al foreign
subscriptions are payable in US funds that can be
drawnona U S bank. Single copies $3.50 n the U.S
$4.50 n Canada. Executive, Editonal, Circulabon, and
Advertising Offices: One Phoenix Mill Lane, Peterbor-
ough, NH 03458. Second-class postage paid at
F gh. NH, and mailing offices
Postage paxd at Winnipeg, Manitoba. Canada Post In-
temational Pubkcations Mail Product Sales Agreement
No. 246492. Regstered for GST as McGraw-Hill, inc
GST #123075673 Printed in the Uniied States of Amer-
«ca. Postmaster: Send address changes and fulili-
ment questions to BYTE Subscriptions, P O Box 552,
Hightstown, NJ 08520,
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DOS/WINDOWS

Intel, AT&T, and AMD Continue
theChase ........................e 28
New chips will power a new round of PDAs.
tncluding a Windows-based model planned
for release next year by Compaq.

Moving Toward Windows

Building Blocks ...................... 32
Although enth
developers working with OLE know inter-

ic about its p

application contmunication does not come

cisy.

Sound-Card Standards

Heading for MIDL...................... 38
General MIDI could become the standard
format for PC sound files.

New RISC Chips for

Windows NT...................ooeneee 42
DEC., Toshiba, and Integrated Device Tech-
nology serve up new processors for souped-

up PCs running NT.

T Courts 486SX Aftermarket....... 42
Texas Instruments develops a new chip

aimed at power-conscious notebooks and
desktop PCs.

Plug-and-Play to Bring ISA
intothe'90s ....................... .34
A new specification should make it easier to
add cards to your PC.

Microsoft Tunes WFW............... 44
Microsoft improves its peer-network

pachage.

SPA: DOS Spreadsheet Sales
Declining ..............ovnvnevnennen 46

The latest nunibers show a big drop.

WordPerfect 6.0 for Windows....... 46

A first impression of the latest version,

Linking LANs. ............ccoeeenneen 66
If Hercules were alive today, one of his 12
labors would certainly involve bringing PCs
into a multiplatform WAN (wide-area net-
work).

Print Pages Faster.................. 115
It you're working with coniplex documents
or images, you should read how printers are
going to speed up.

The Big Three Square Off .......... 138

Borand, Lotus. and Microsoft have recently
released new versions of their Windows
spreadsheets. There are some significant
differences, but our reviewer sees a lot of
similarity between them.

Bargain Color Printers ............. 153
New printers from Fargo and Star Micronics,
like Hewlett-Packard's DeskJet 1200C, de-
liver good-looking color output at radical
prices.

6 BY'TE DECEMBER 1993

Beyond BitMaps ................... 165
Object technology enhances two graphics
programs: Fractal Design’s PainterX2 and
Micrografx’s Picture Publisher 4.0.

Lab Report: 90 High-Speed 486
Systems
Looking for the fastest 486 for running DOS
applications? Windows programs? Our Lab
Report will help you.

Optimal Character Recognition ...203
Ever wonder how your OCR package works?
Here's how.

Pournelle: Clean Water
and Dirty Keyboards
Jerry talks about DOS vs. Windows versions
of some favorite programs, including Q& A
Write,

Apple Revamps Its Lineup .......... 23

New desktops and new PowerBooks, plus

early performance tests of the new computers.

Apple's System 7 Pro

Features AOCE ....................... 44
The latest rendition of the Mac OS provides
significant capabilities for workgroups,
thanks to the Apple OCE (Open Collabora-
tion Environment).

Linking LANs...
Connecting Macs to the corporate network is
just one of the thomy tasks involved in a WAN.

Here's how some intrepid users have dealt with
internetworking.

Bargain Color Printers ............. 153
Fargo's Primera printer, for which Mac
drivers are in beta test, proves that good-
looking color output doesn't require a loan
from the bank.

05/2

Linking LANs....
Some of the people solving real-world net-
working problems are using OS/2 products as
part of their solutions. New York City's Con

Edison, for example, replaced a central main-
frame database with OS/2-based servers.

Pournelle: Clean Water and Dirty
Keyboards........................ ... 225
Jerry hits a few snags as he continues his tests
of 0S/2. Along with the nifty features, he en-
counters some annoying problems. He also
leams the importance of proper installation
and comes upon a Killer application for OS/2.

Unix systems, PCs, and Macs can coexist on
a network. Here are some of the problems
involved and how some people have solved
them.

A Tale of Two Alphas............... 169
DEC's Alpha RISC processor powers a new
Unix workstation: the DEC 3000 Model 300.
It’s the low end of a line of systems designed
to run DEC OSF/1. The other new system,

the DECpc AXP 150, is a compact EISA
server for running Windows NT. Our re-
viewer gives a thumbs up to these Alpha hot
rods.

Lab Report: 90 High-Speed 486
Systems ... a0

Our extensive testing reveals the best 486-
based desktop machines for running Unix.

We pick the best overall, the most expand-
able, and the best bargain.

New RISC Chips for

New processors from DEC, Toshiba, and
Integrated Device Technology could be the
brains of your next server.

Apple’s System 7 Pro

Features AOCE...................... .44
The new Mac OS has some features
significant for workers who collaborate,
including message-passing protocols and

true store-and-forward capabilities.

Track People with Active Badges...57

Active Badge technology uses transmitters
and sensors to track your location within a
network site. then allows your system re-
sources to follow you. Here's a look at the
implementation by Oliveti Research and
DEC, plus some of the implications this
technology raises.

Linking LANs..................... ....66
Walk into any corporate office and you'll
likely find a diverse collection of desktop
computers. As users join PCs, Macs, and
Unix workstations to departmental L ANs,
things can get really scary. If you've got to
venture into this potential nightmare land,
you can leam from those who have gone
before you.

The Printers Talk Back ...103
A new approach to the computer-to-printer
interface should help bring printer connec-
tions out of the stone age. The Network Print-
ing Alliance Protocol is attempling to enable
printers to talk back to the computers that
send them data, whether it’s across networks,
over serial finks, or through bidirectional
parallel ports.

The NetWare CD-ROM Solution....151
Need to share CD-ROM drives? The Discport
lets you hang CD drives off your Novell
network.

ATale of Two Alphas............... 169
One of DEC's new Alpha-powered machines,
the DECpc AXP 150 is a 150-MHz EISA
server built to run Windows NT.

Activebadges ....................... 57
Alpha ....................... 42, 169
AOCE ....... ...l 44
Books...................ooolL 49
Codo i 213
CD-ROM ................38, 49, 151
Communications .................... 66
Client/server........................ 66
Color printing............... 125, 153
Database servers.................... 66
DOS........................ 46, 176
Electronic forms .................... 44
Email .................... 44, 57, 66
Graphies .................... 94, 115,

125, 153, 165
ISDN................ 66

Laser printers ... 94, 103, 115, 125

Multimedia. .........................38
| NetBEUL......................... 66
Networks ................ 44, 57, 66,
103, 151, 169

Notebooks .......................... 23
OCR............ciiiii 203
08/2.. ... 66, 225
PDAs... ...l 28
PostSeript......................... 115
PowerPC ... .. §909000990000309IE 009 42
Printers ..................... 94, 103,
115, 125, 153

Programming ........ 115, 213, 225
Protocols..................... 66, 103
RSC...................... 42, 169
SNA ... 66
Spreadsheets ................ 46, 138
System7.......................... 44
TCPAP ... 66
Unix................... 66, 169, 176
WANs. ...l 57, 66
Windows......32, 38, 42, 46, 66,

94, 138, 153, 165,169,
176, 225, 249

Wireless ............................ 57
Word processors.................... 46
X25 . 66



Portable Powe

The Pinnacle Tahoe"
Portable 3.5" Optical Drive

Introducing the world’s smallest portable 3.5" optical drive

with a rechargeable battery pack option that

4 S i l . 1 g, 5
provides hours of portable computing The Tabge™ i tho perfect

The Pinnacle Tahoe- 130 offers the ultimate in .
L solution for users on the go, pro-

removability and transportability. . .
! P 4 viding fast data transferring

[t provides portable storage for notebook
P P J between your notebook and

computing and is the perfect choice :
puline P desktop computers. Simply connect the

for your desktop computer. . !
y el Tahoe™ to any parallel port interface

n bl and you are ready to go.
The Tahoe™ 128 MB optical drive

, The Pinnacle Tahoe-130 has an ultra fast seek-
weighs only 1.8 pounds and can

~ time and data throughput that rivals
fit in the palm of your hand.

hard disk performance. =

[t’s small size is so flexible

, . =
it can easily fit into any e FLEXIBILITY
- —

FAST DATA TRANSFER

briefcase.

The Tahoe's™ optional banery pack provides 3.5 howrs of typical computer use, which
will extend the run time of Your portable computer by eliminating the use of vour
magnetic or floppy drive.

The portable Tahoe™ .. . only by Pinnacle. The optical storage leader.
To order a Tahoe™ to go call:

800,553.7070

Lake Tahoe, Nev

Trademarks: Tatwe and Tehoe-130 of Pi ks and registered marks to their respective owners.

A InC1(714)727-3300 « Fax (714) 7127-1913  THE OPTICAL STORAGE COMPANY'
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NOW THERE'S A 16-BIT SOUND BLASTER
FOR EVERY APPLICATION AND BUDGET...AND NO MORE
EXCUSES FOR OWNING ANYTHING LESS.

Every day, more people buy Sound Blasters than
any other PC audio card. Except for a few of
you, who keep putting off that all-important
Sound Blaster™ decision. You know who you are.
Well, our new line will make you a true believer.

SOUND BLASTER 16 BASIC:
MORE VALUE.

For instance, some of you told us you were look-

ing for 16-bit performance, but an 8-bit price.

So our new Sound Blaster 16 Basic offers the
same great hardware as our premium models.
But in a $199.95" no-frills package that's perfect
for the first-time 16-bit user.

SOUND BLASTER 16 MULTICD:
MORE CD-ROM OPTIONS.

Perhaps you’'d bought another manufacturer’s

U.S. inquiries: Creative Labs 1-800-998-5227 or 1-408-428-6600. International inquiries: Creative Technology Ltd., Singapore. TEL 65-773-0233

eaams
{irrrmi

Yprne m FAX 65-773-0353. Sound Blaster, Creative VoiceAssist, Wave Blaster and the Sound Blaster and Creative logos are trademarks of Creative Technology Ltd.



CD-ROM drive. Probably an oversight, we
know, but that's no longer an excuse to deny

and get your Sound Blaster 16,

upgrading to Wave Blaster™

yourself the finest in PC audio. Sampled Wave Synthesis (cour-
Just plug in a Sound Blaster 16 MultiCD. Boost CPUffcieney €Y of the MIDI wizards at

Its format is 100% compatible with best-selling uplo65% with. E-mu) or our own
an Adoanc igna

drives from Sony, Mitsumi and Panasonic. Processing upgrade. ~ Advanced
The Sound Blaster 16 Signal Processing option
MultiCD can even run (a Creative Labs exclusive) Upgrade

Creative : - T et
T two different drl.ves at is literally as easy as o Zﬁﬂ’;::(’g’;i
softwarcand — tha came time. Which only adding a daughter board  Sampled Wave Synthesis
microphone provides voice- with a Wave Blaster
activated Windous control - makes sense, considering or plugging in a chip. daughter board.
for Sound Blaster 16 Multi- . .
CD and SCSI-2 packages. our $249.95* price will save ]UST WHEN YOU THOUGHT YOU'D
you enough money to buy the second one. HEARD EVERYTHING...

SOUND BLASTER 16 SCSI-2: Along comes Sound Blaster 16. The no-more-

MORE SCSI COMPATIBILITY. excuses sound card. Exactly what you'd expect
Maybe you were waiting for a full-featured SCSI ~ from Creative Labs, developers of the industry
interface. Well, wait no longer. standard 16-bit audio platform.

As the name implies, our Sound Blaster 16 For more information and the name of your

SCSI-2 meets the new, more comprehensive gen-  nearest Creative Labs dealer, call 1-800-998-5227.
eration 2 SCSI standards. Others don’t.
And our card runs the complete hondusvi e,

battery of SCSI peripherals, not just CD- :"_‘:“m 161t stereo 16030 1o s

Sound Blaster 16 Sound Blaster 16 Sound Blaster 16
co

SCSI1-2

an 0 Processing Ye LY Ye
ROM. Best of all, it includes one of the ~ Uroedasiiey ® o e
most comprehensive software bundles e sater ves {es fles
in the business and does it for a remark-  conom compatity ~creatve Lo pPanasonic Sory Misu o\ SCS1 0 SC5K2
* 5 :
able $27995 Bundied Hardwars Microphone Microphone
TRUE “PLUG & PLAY” Bunded Softva Monclogue for Windows ¢ Satwae Toowors : Sofware Toohworks
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[n fact, they ll do just about anything you tell them to.

“Computer, call Michelle Dunn”
With Apple GeoPort, you can turn your AV computer (i this
case, the Macintosh Cenlris 660av) into a lelephone and an
ansuering machine. The handsdfree phone lets you do wark
on-screen while you talk. And both computers bave ES-F2F
software, so all you need is a video camera lo hold a video-
conference across a local area network.

“Computer, fax letter to Steve Wingate”
Forget the fax machine. The optional Apple
GeoPort™ Telecom Adapior includes fax and
modem software-everything you need lo
send and receive faxes from your desk or
use on-line services. And both compulers
let you try out ExperFax, an application
that converls your faxes inlo lext.

“Manufachurer'sSuggesied Retal Priceas of &15/93. Reseler prices muy vary. ©1993 Apple Compuler, . All igts reserve. Apple. e Apple logo. Macinlosh and “The power 10 b your best” are egisleed frademarks of Apple ompuler, Inc. Applec, Aucho

“Computer, read me today's mail”

These compulers will actually speak lo you, reading aloud
your e-mail, documents or spreadsheet numbers. Our new
Apple AudioVision™ Display, with ils sensitive microphone and
built-in speakers, is the perfect all-in-one monitor for speech
capabilities, multimedia presentations and more.

“Computer, play CD”
Add the AppleCD™ 3005 disc drive lo either machine,
and you can access buge libraries of clip art,
sound effects, video clips and more. Or just play
your oum music CDs while you work.

“Computer, open my word processor.”

Now work the most intuitive way. With Apple
PlainTalk; AV computers (bere, the Macintosh
Quadra 840m) can recognize spoken com-
mands-you just peak naturally. We've also
included QuicKeys 0SA Component software,
$0 you can creale your oun verbal commands,
like “Computer, open my word processor.”

“Computer, start video”
Just plug a video camera, VCR or laserdisc
Player into the back of either AV compuler.
The FusionRecorder software included lets
you easily capture video and single-frame
snapshots, or record 16-bit stereo sound.
You can paste your videos directly into pre-
sentations, documents or any software that
supports QuickTime>

“Computer, display Macintosh on TV.”
You can play video right on your AV compuler monisior

"\ for easy presentations fo coworkers, clients or a class.

You can also plug either machine into a TV, if you need
a larger display. Or plug into a VCR, and record your
work on videotape for distribution.

The Macintosh Centris 660av and
Macintosh Quadra 840av

You've probably read that telephones, computers,
television and other technologies will converge soon.

This is where they meet. Introducing the Macintosh
Centris™ 660Av and Macintosh Quadra™ 840AV personal
computers. These two computers offer a suite of com-
munication capabilities called Apple” AV Technologies: a
telecommunications center, easy video input/output con-
nections, voice recognition and text-to-speech abilities.

For the first time,
use a Macintosh” to pick E 'x 'ﬂ
up Rhone me§sages with Apple AV Technologies.

a point and click, record - Zlecommunications, video, speech -
video by plugging ina @ the ways you communicate.
video source, and open a file by saying,“Computer, open.”

Many of these new functions are sped along by
a digital signal processor (this chip flies through data at
the rate of 55 MHz in the Macintosh Centris and an even
faster 66 MHz in the Macintosh Quadra).

With a 25 MHz 68040 processor and up to 68MB of
RAM, the Macintosh Centris has the horsepower required
to breeze through huge spreadsheets and documents.
And there’s room to add a 500MB internal hard disk, a
CD-ROM or SyQuest drive and a NuBus expansion card.

The new Macintosh Quadra will make publishing,
graphic design and other communications professionals
salivate. Its 40 MHz 68040 processor and up to 128MB
of RAM make it the most powerful Macintosh ever. And it
has room for a gigabyte of hard disk storage, four inter-
nal storage devices and three NuBus expansion cards.

Best of all, you can get a Macintosh with Apple AV
Technologies starting at $2489" Once again, Apple puts

the most amazing kind of power within e
your reach. The power to be your best: Apple .

b Ceniris, Macinlosh Quadra. PlainTalk and QuickTime are trademarks of Apple Computer, Inc. This ad was created using Macintosh personal computers
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Building a Data Highway

Let’'s face it. The
data highway will
be built. Who
better to guide its
development than

you?

Making a LAN work is never easy, and the challenges of
making multiple LANs work together are paramount.
Yet business demands that data flow easily from one end
of an organization to the other—even if the organization
spans several time zones. There are a lot of ways to cre-
ate such a wide-area network, and that’s the trouble—
there are too many ways to create a WAN. Or to be more
accurate, there are too many wrong ways to create a
WAN that leave an organization’s data bottlenecked.

Some folks say that a national data highway would
help solve that problem. The idea is that a massive “high-
way” of data lines could do for communications and data
transfer what the interstate highway system did for trav-
el and commerce in the U.S. To hear Vice President Al
Gore’s passionate views on the data highway would prob-
ably stir you and might even convince you that a data
highway must be built.

Other folks might say that the data highway is already
under construction. For example, look at the recent merg-
er of Bell Atlantic and TCl—a giant phone company and
a giant cable TV company. Two multibillion-dollar com-
panies that want to deliver data to millions of people,
and who have the wherewithal to do so. Meanwhile, ser-
vice providers—including other Baby Bell companies—
are defining data highways of their own.

Their involvement is not necessarily bad, but what’s
driving the phone and cable companies is a desire to
truck entertainment into homes. In other words, they
want a data highway optimized for digital Sylvester Stal-
lone movies, and that kind of data highway may not fit

* business needs.

To further complicate things, in the midst of all this
confusion is the government trying to figure out what
role it should play. And whenever the government seeks
a role in anything, you can bet that plenty of special in-
terests are trying hard to define it.

Right now, the government is hearing mostly from
the telephone and cable TV companies. That's too bad,
because what's missing is input from the computer in-
dustry and—most important—f{rom you.

What might you have to offer? Plenty. BYTE readers

BYTE DECEMBER 1993

understand technology better than most other groups,
and you certainly understand your enterprise computing
needs better than anyone else.

Until now, though, you may not have had a reason to
give the data highway much thought. However, all the
smoke that’s rising from the talk in Washington about a
data highway is becoming awfully thick, and where
there’s smoke, there’s fire. My point is this: like it or
not, the data highway will happen, and you can either
have it happen for you or to you.

My suggestion is simply this: Offer as much guidance
as possible. Write your representative, or work through
your professional organization. The Society for Infor-
mation Management (SIM), for example, is already mak-
ing its ideas known in Washington.

But please don’t think that it doesn’t matter how the
data highway gets built. At the Anderson School of Man-
agement at UCLA this fall I spoke with a group of in-
formation managers from a variety of large companies.
When I suggested their involvement in shaping the data
highway, one gentleman rang out with the age-old axiom
(my apologies for mixing metaphors), “Let the plumbers
build the pipes, and we will use them.”

Sorry, but that’s not good enough. That retreating bat-
tle cry has only sustained a gigantic bandwidth, protocol,
and network management quagmire. It will get worse,
too. Think about all the video, audio, and other data that
you will soon need to send across a WAN. Data is just
data, of course, but think about how much of it you and
your company will need to route in the coming years.
Add to that the ongoing efforts to push more and more
data out to branch offices to empower those staffs. Soon
you can imagine the tremendous demands that business—
your business—could place on a data highway.

None of us has all the answers, but collectively we
can offer some pretty sound advice on what a data high-
way ought to be. While the editors and writers at BYTE
navigate through the maze of information on the sub-
ject, I most want to hear from you—especially if your data
must cross over continents. Please contact me via mail or
E-mail, and let me know your ideas on what the data
highway should be.

/

DENNIS ALLEN, EDITOR IN CHIEF
(dallen@bix.com)



warrior’s

Weapon o
choice.

The HP 100LX palmtop PC keeps
you in touch wherever you go.

It packs cutting-edge computing and
communications features. All wrapped
up in a sleek li-ounce package. Includ-
ing one-key access to:

=) cc: Mail Mabile, the market-

leading e-mail saftware.

Today’s new card modens fit neatly
into our PCMC'IA 2.0 slot. connecting
you to your corporate or office e-mail
systems. Talk about portable com-
munications' This e-mail solution fits

right in your pocket.
I- Take most of your office with
vou. Built-in MS-DOS 50

means you can run optional PC soft-

ware, such as Quicken, Microsoft
Praject Manager and ACT! No other
palmtop comes close.

With equal ease, you can create cus-
tom databases. And sort through a
list of customer billing profiles or
your favorite restaurants.

Even when you're on top of

the world, our appointment
book keeps you on top of your
schedule. With week- and month-at-
a-glance. You don't miss a thing.

Keep running numbers on

the run. One touch brings up
Lotus® 1-2-3, Rel. 2.4. You're in spread-
sheet heaven!

The features keep coming. Like note-

taker to capture ideas. Powerful
analysis on the HP financial calcula-
tor. Flexible phone baok. And much,
much more.

For more information and the name
of your nearest HP 100LX dealer, call
us at 1-800-443-1254. Dept. 785.Orin
Canada, 1-800-387-3867. Then hit the
road armed with all the right answers.

()

cc MauMobile 1s a U =i, trademark of cc Maif, a wi olly own: d subsidiary of Lotus
Cevelopment Corporation Mcrosott and ME-00S ..re 2) & reqistered trademarks of
M« ros.tt Carporation Lotus and 1-2-3 are 1S recfite ac rademarks of Lotus
Development Corporaon @ 1993 Hewlett-Packard Company PGI2307A
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‘ i Roomy enough
Stereoscopic Get the best for two cards

glasses for graphics on ATM, EDD], é. Pipe in

af' evenmore  the planet o video from
virtually with up to 19,

- out. Print VHS, Laser-
realistic 1289 x1024 T disc, etc.
3D look. monitors. COMPOSITE

i0
STEREOVIEW MONITOR EXPANDABILITY VIDED X

HEADPIONES  NICROPHONE  ANALOS ANALDG DI

Slip ‘em Adda STERED IN STEREO OUT STERED IN/OUT
on and voice- 5"3 Jazz up Amplify Record and
play to e presenta-  your creations.  playback
your de- model (;r tions with ~ Your design ~ CD-quality
partment’s  drawing. Hnusic review will sound.
content. effects, blow them Sweet.

&audic  awav.
samples.

Higher quality?
You got it.
Including Hi-8.
The system also
supports PAL.
§-VI0ED IN

INDYCAM™ PORT
For the digital
IndyCam color
videa camera.
Meet face-to-
face without
using your
feet. Or send
video-mail.

o

Zoom ideas
around vour
office, building,
or campus at
high-speed.

ETHERNET AUI

Two 64Kbit
channels.
Network with
the fuctory
down the block
or a continent
away.

" ETHERNET
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Theway  MAC-

this puppy  compatible.
reacts to Talk to any-
a Silicon thing from
Graphics ~ modems to
mouse s midi to your
startling.  digitizer.
MOUSE DUAL SERIAL

Ky

10BASE-T

A twisted-pair
connection to
share, deliver,
or just play
with ideas.

 XEYBOARD

The 101-
Keyboard
is PS2"
compatible,
just like the
motise.

Dot g
forget &
printing and
all that.

Indy didn’t.
PARALLEL

SCSIN
External disk
and tape drives,
CD-ROM,
scanners, Photo
CDr, printers,
plotters, you
name it!

=

Motif™ 1.2, © 1993 Silicor Graphics, inc. Indigo is a registered trademark and Indy is a trademark of Stlicen Grapnics. All other trademarks, registered and unregistered, are pioperties of therr respective hclders
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that readsiwriies Macintosh®, IBM® and UNIX® diskettes); 1 Out-Of

=N
3 Introducing INDY from Silicon Graphics.

Welcome to Indy, the world processor.  collaborate with the power of a
The newest Indigo®. The most 100MHz MIPS® R4000° 64-bit

ad® =)

affordable. And the first g ‘ | RISC processor. Now you

r 2 hard disk dnves (accepts 20MB 35" floptical drve

space |

computer with its own carn show the whole world

digital color camera. exactly what vou’re

s: 2 GIO32 high-performance expansion sfots:

The intuitive user thinking. Want one?

interface is a pleasure Call 1-800-431-4331
zone. Capture, credte, Departinent B22 for
communicate, and the cool brochure. :
~

Starting under $5000.* j 3

SiliconGraphics z

Computer Systems g

9
>8< The $4995 Indy workstation includes ;1. the features atiove, plus: 15MB of RAM (exgzndable to 256MB); digital IndyCam™ colcr camera; Ticiopnore; 3 juggling balls; 8-bit graphics wi Viriual



Letters

Video Computing

The “Talk to Me” section of “Apple, SGI
Blaze Video Trail” (September) intrigued
me. Audiovisual Macs coupled with Plain-
Talk have enormous potential for disabled
computer users. Is Apple or another com-

pany planning to take PlainTalk a step fur- |

ther, so spoken words can be
entered as text into applica-
tions? I know this can be done
on PCs with programs like
DragonDictate and Voice
Type II, but they require ex-
pensive proprietary boards and
run only on DOS.

Many people with disabili-
ties affecting muscle coordi-
nation and control find graph-
ical interfaces much easier to
use (I'm included; I have cerebral palsy).
If such a system existed, millions of us
would be vastly more productive than we
are today.

T. Patrick Henebry
Cincinnati, OH

Articulate Systems has several voice-
communication and voice-interface solu-
tions. Voice Navigator SW, priced at
$399, works on Macs with built-in sound
digitizers and requires no external hard-
ware. You can reach Articulate Systems
at (617) 935-5656; its fax number is
(617) 935-0490. For more information
on Apple’s PlainTalk technology, call
(408) 996-1010.—Eds.

That was an amazing article by Andy Rein-
hardt (**Video Conquers the Desktop,”
September). It took clever editing to do a
long article on video without mentioning
the Amiga. And the following article men-
tioned the Amiga only in a historical con-
text. One would think that video started
with Apple and progressed directly to Sun.

Gary Goldberg
Silver Spring, MD

We should have mentioned the Amiga for
its pioneering role in integrating video
into desktop computers. But the Amiga’s
video capabilities weren’t intended for
real-time conferencing, which was the
Jocus of our story. What makes the Mac
AVs and SGI's Indy worthy of cover
treatment now is their support for video
communications and conferencing soft-
ware. And these systems are built on
technology from dozens of sources—not
Just Apple.—Eds.
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| Indian Software

| T'read and enjoyed Jon Udell’s article “In- |

dia’s Software Edge” (September). |
wholeheartedly agree that India has much
| to offer the world in software develop-
ment, increasingly so as the Indian gov-
ernment reduces red tape.

As a cofounder of Sextant and
| the designer of Sextant for C, the
decision to work with an Indian
firm (Softek) was not a light one.
While the experiences and
lessons learned are enough to fill
a book, the overall experience
has been quite favorable.

and Softek mentioned so promi-
nently, but I was disappointed
that the article lacked contact in-
| formation. You can reach Softek Pvt., Ltd.,
at M-42 Commercial Complex, Greater
Kailash-II, New Delhi 110 048, India, +91
11 644 7308; fax +91 11 648 2680. Sextant
is located at 3881 Sparrow Wood, Ann
Arbor, MI 48108, (313) 677-0952. Also,
although Softek developed Sextant, it is a
U.S. product.

Mark I. Steckel
Ann Arbor, Ml |mr

SGML and Multimedia

Your recent articles “Unlock-
ing Data’s Content’” and **Pub-
lish It Electronically” (Septem-
ber) miss the mark when
describing SGML (Standard
Generalized Markup Lan-
guage). It is not a text-only technology.
SGML-based systems effectively handle
nontext information, including audio,
video, and graphics images. Some of the
| most exciting hypermedia systems being
developed today (e.g., the Interactive Elec-
tronic Technical Manual) are based on
SGML because of its powerful informa-
tion-handling capabilities and support for
nontext information.

Faye Merrideth
ArborText, Inc.
Ann Arbor, M1

The bottom line is that SGML is a rule
hook for specifving text-oriented docu-
ment-encoding rules, called DTDs, not
the documents themselves. It is a markup
language; binary-encoded video itself
does not get marked up. 1 did say SGML
provides for nontext document inter-

I was pleased to see Sextant

change in two ways: By (1) transferring
out of the SGML process, and (2) using
the extension of SGML via HyTime to
deal with some nontext processing issues
(although encoding is not one of them).
Saying something is SGML-based is
analogous to saying something is Unix-
hased. It misleads the user into thinking,
“Aha! These two SGML-based applica-
tions can exchange documents,” when in
fact they can’t if they use different
DTDs.—Randall D. Cronk

Installer Hell Revisited

It’s rare that I agree completely with an
article, but Michael Crichton’s Commen-
tary (September) on installers was an ex-
ception. Last week I installed fax software
for Windows. It failed on lack of disk
space, and when it was done, Windows
was fried. I finally figured out I had to re-
store WINLINI from a backup (fortunately
I had one) and reinstall a default printer
and all the TrueType fonts. Although this
is the worst installation I’ ve experienced.
others have done some really weird things.

How about standards for in-
stallers? Standards would pro-
vide a marketing benefit for
those people who followed
| them: *This product conforms
1 to Installer XYZ-123." It would
create a new industry niche,
| and it would make life a lot eas-
ier for those of us who use the
products.

1!

Bill Leal
Mobile, AL

“Qutstanding” PowerPC Coverage

Your article on the PowerPC in the Au-

gust BYTE was outstanding, the most

well-rounded and informative article I have

seen on the subject. It was not overly tech-

nical and covered all the major issues. Well

done! Now I have some basis for buying
decisions. &

Mike Bailey

Svstems Integrator,

Lockheed Missiles and Space Co.

Sunnvvale, CA

We want to hear from you. Address correspon-
dence 1o Letters Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458; send BIX
mail c/o “editors, " or send Internet Mail 1o lei-
ters@bytepb.byte.com. Letters may be edited.



World Radio History

Something big is happening.

Its called CD-ROM. And it5 the
only way to handle the tons of in-
formation you need these days—with-
out filling up your hard drive.

And since a development sys-
tem can now fit on a single disc,
that’s where we put the Microsoft’
Visual C+" development system
for Windows” and Windows NT.”

It comes with over 8,000 pages

of our Books Online. And for a
limited time, italso comes with a pre-
paid coupon for a double-speed,
Windows NT"-compatible Chinon”
CD-ROM 535 Series drive, featur-
ing an average access time of 250 ms.

Better yet, when you get this
package, you save a bundle. Which
is to say $200" at the very lcast.

See your local reseller today and
ask about our remarkable offer.

I]l make your life easier. And richer.

Microsoft

Making it easier




INTRODUCING THE COMPA
SO MUcCH FOR THE THEORY IF

ther companies wait until after your server breaks to fix
it. At Compaq, however, we understand the importance
of safeguarding your mission-critical applications. Which
is why we back all our ProLiant servers with a combination
of support technologies and services that can anticipate
problems and prevent them from occurring, The most unique

of which is our Pre-Failure Warranty. Here’s how it works. If

1993 Compaq Computer Corporation. All Rights Reserved. Compaq Registered U.S. Patent and Trademark Office. Proliant, Insight Manager and QuickFind are trademarks of Compaq Computer Corporation. Pre-Failun

a memory or drive component drops below a pre-established

level of performance, your ProLiant will alert you. That way,
memory and drives can be replaced before a potential failure
occurs. For free. Because the components are covered by the
Compaq 3-year, on-site” warranty. And if you want to make
it really easy on yourself, you can configure your system to

notify a CompaqCare System Partner, who will send a highly

Certain restrictions and exclusions apply. Monitors and certain opr:ons covered by a one-year warranty. For further information on our limited warranty, contact the Compaq Customer Support Center.



Q PRE-FAILURE WARRANTY.
IT AIN'T BROKE, DON’T Fix IT.

skilled network technician to your office to fix your server for
you. So you can avoid downtime and lost data. Not to mention
anxiety about running your mission-critical applicatians.
And you won’t get this kind of assurance trom any
other computer company. In fact, only Compaq can offer
you a Pre-Failure Warranty, because only Compaq servers

have Insight Manager, an innovative software tool that

constantly monitors the health and performance of your
server. So a small problem with a drive doesn’t get the
chance to become a big problem with your network.

As if all that weren’t enough, we even back our servers
with free, round-the-clock phone support, every day of the
weck. And we offer optional Advanced Network Support
Agreements, which include both comprehensive operating
system and third-party hardware support for your entire
network. What’s more, you'll have the option of
subscribing 1o QuickFind, a CD-ROM resource for
supporting Compaq-based networks, which is
proactively updated on a biweekly basis. All of
which should make you fecl even more confident
about choosing Compagq as your network server platform.

To receive information about the unique dependability
and support features of the ProLiant, call 1-800-345-1518.
Choose PagFax and order document number 4253 or 4255.
We think you'll agree, the best way to protect your mission-

critical applications is with a ProLiant. After all, ignoring

a problem won't make it go away. caMpAa

Varranty, Paghax and Compaqtare Svstem Partner are service marks of Compaq Computer +'wrporation *This sersice provided by Contracted Sersice Providers and may not be available in certain geographic focations

Circle. 77 on Inquiry Card.



even years of experience in developing powerful SCSI software, a commitment to our
customers’ needs and our all-in-one philosophy have made us a leader in SCSI software
products. By listening to your needs, we have created a complete solution that has the
power to meet the demands of MIS managers now and in the future. New CorelSCSI" Network
Manager is the best way to connect CD-ROM, WORM, rewritable and multifunction optical

drives and jukeboxes to your NetWare file server, and features:

Spé

Se

ed!

High Performance CD-ROM Server Software

CorelSCSI Network Manager includes
optimized CD-ROM Server software with
caching to give industry-leading performance.
Also includes support for multi-session and
Kodak Photo CD formats, as well as device
drivers for the Pioneer multi-disc unit.

o !
cuﬂty ‘

RAID Levels 4 and 5 Software

CorelSCSI Network Manager also includes
CorelRAID] which allows users to customize
RAID level 4 and 5 arrays with any supported
ASPI-compatible SCSI controller(s) and 3 or
more SCSI
hard drives.
Status screens
allow the
system
administrator
to easily
troubleshoot any potential problems.
CorelRAID lets users build arrays that
provide high fault tolerance while improving
performance. With CorelRAID there is no
down time. By using hot-swap or hot-standby

Seatures, server down-
time is eliminated. RN D

The Softwars Solusion for Data Secarity!

CorelSCS1 works with hundreds of
leading manufacturers’ SCSI devices.
Corel ensures this with our in-house
CorelSCS1 Product Cenrtification
Program. Our listing of supported
corer. SCSH devices is updated monthly and is

AFPROVED available through our fax back system,
PRODUCT

— -

For upgrade information or to order, call Corel: ext.28

1-800-772-6735

OEM Sales (613) 728-0826 ext.1051

Coml’“

BBS, and customer service department.

!
aclty :

Advanced Jukebox Support

Users will find increased storage capacities
and enhanced performance as CorelSCSI
Network Manager transparently integrates
optical jukeboxes with NetWare file servers.

nblhty

Compatible with Leading Host Adapters
CorelSCSI Network Manager includes ASPI
Managers for Always Technology, Future
Domain, and DPT, and supports a variety of
host adapters including various models from:

oy é .'&"" FUTURE  veroo womuoey. e

I T 1T " @ Ml =

Qosorec D MDPT M Bvaseor

A 10908 arm rademarks of their TPECTIve COPENIDS
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DESKTOP

Apple Revamps

SYSTEM

Its Lineup—Again

TOM R. HALFHILL AND TOM THOMPSON

As the year winds down, Apple is announcing its
latest harvest—a batch of new desktop Macs, a pair of
PowerBooks, and two workgroup printers. The new
products are accompanied by a series of marketing shuf-
fles intended to reduce confusion over the Mac line and
increase its visibility in the market.

Although experienced PC shoppers are used to con-
fronting a bewildering array of nearly identical com-
puters, it’s been only a few years since Apple’s entire cat-
alog consisted of just three or four basic Macs. Now
Macs are proliferating so prodigiously that even the ex-
perts have trouble remembering the difference between,
say, a Performa 400 and a 405, or between a Power-
Book 165 and a 170.

Unfortunately, the wider range of choices is confusing
some potential Mac buyers. Apple’s latest announce-
ments appear even more baffling:

* Centris, Apple’s year-old la-
bel for midrange Macs, has
been dropped. Apple has con-
solidated its computers into
four distinct brands: Perfor-
ma, LC, Quadra. and Power-
Book. Performas are targeted
at the home market, LCs are
for education, Quadras are for
business users, and Power-
Books are for mobile users.

* The former Centris 610 and
650 now have faster processors
and are called Quadras. They
are joined by a new low-end
model, the 605. that’s the first
Quadra without either a NuBus
slot or a NuBus-adaptable PDS
(Processor Direct Siot).

* Apple’s most successtul

THE SHARPER-IMAGE DUOS |

One of the major complaints made about the svelte PowerBook Duo line is the
lack of a crisp active-matrix LCD screen. No longer: Apple has introduced two
new notebooks, the PowerBook Duo 250 and 270c, that address this problem.
The 4.2-pound Duo 250 has a razor-sharp, 9-inch-diagonal, active-matrix LCD
screen with 16 gray levels. For those who need color, the 4.8-pound Duo 270c has
an 8.4-inch-diagonal, color, active-matrix LCD screen. 1
The 270c’s screen supports two color-display modes. One provides 256 col-
ors on a 640- by 480-pixel screen. The other provides 32,768 simultaneous col-
~ ors on a 640- by 400-pixel screen, which lets the 270c reproduce digitized video

olips.ﬂnacﬁve-mabixscmmmakethembumsllghﬂymkker,byabuno 15 inch. They still fit inside existing

Duo Docks if you equip the docking station with a new top cover ($70).

These Duos pack other features that are more than skin deep. Both have a 33-MHz 68030 processor, and the Duo
270c also has a 68882 FPU. They also use the new Type Il NiMH (nickel-metal-hydride) batteries. Thanks to larger
cells and improved chemistry, they deliver 2'/; to 6 hours of use with the Duo 250, and 2 to 4 hours with the Duo 270c. ‘

Prices for the Duo 250 start at about $2500 for a unit with 4 MB of RAM and a 200-MB hard drive. A Duo 270¢

with 4 MB of RAM and a 240-MB hard drive costs about $3000.

Apple’s new Quadra 610 is available
with two processors—either an FPU-
less 25-MHz 68LC040 or a 68040,
which has a built-in FPU,

Macs have been the 1.C mod-
els, which debuted in 1990. In
fact, International Data Corp.
ranks the LC III as the best-
selling personal computer in
the world. But instead of capi-
talizing on the LC’s popularity
and name recognition. Apple
has decided to not let con-
sumers buy them anymore. Un-
der Apple’s new marketing
strategy, the LC is restricted to
educational channels. Con-
sumers will be redirected to-
ward Performas or Quadras.

* Seven new Performas have
been introduced, some nearly
indistinguishable from one an-
other. For example, the only
differences between the 466
and 467 are their bundled soft-
ware and retail channels.

Still confused? There’s a so-
lution: Sort out the different
models by their main logic
boards. A handful of basic log-
ic boards span the various la-
bels and determine such critical
features as performance, ex-
pandability, and upgrade paths.

68030-Based Macs
The low end of the Macintosh
line will be anchored by the

continued on puge 26
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The new HP Deskdet 310 printer




optional.

»

rint high-quality black

“& white or color wherever

you want to work.

Hewlett-Packard presents the DeskJet
printer that doesn’t require a desk.
The HP DesklJet 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 $379;
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.

If 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 into a little printer package.
To see for yourself, look in the Yellow
Pages, or call 1-800-552-8500, Ext.
7858 for the name of the HP dealer
nearest you.

DeskJet Printers

Make it happen.

(D Javireity

Suggested LS, list price. ¥ Canada call 1-800-387-3867,
Ext. 7858. ©1993 Hewlett-Packard Company PE12320
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Apple Revamps Iis
Lineup—Again

continued from page 23

new Performa 410. It’s really
an LC II main logic board in
Performa’s clothing. The 410's
only significant new feature is
its floppy drive. All new Macs
now sport the same drive found
in current PowerBooks. It’s
functionally identical to the old
SuperDrive but no longer grabs
the disk and pulls it into the
drive during insertion. It still
auto-ejects the disk and re-
mains compatible with Mac
and PC 3'A-inch formats. It also
has a dustproof door.

Three new Performas are
based on the LC III main logic
board: the Performa 460, 466,
and 467. The only important
difference is the 68030 CPU,
now clocked at 33 MHz instead
of 25 MHz. Other specs remain
the same. Only the hardware
configurations, bundles, and
retail channels separate these
three models. Software bundles
also vary slightly. Street prices
are expected to range from
$1300 to $1400.

Rounding out the 68030-
based line is the new Performa
550, a consumer version of the
all-in-one LC 520 introduced
to educational channels last
summer. There are two notable
differences: It has a 33-MHz
68030 instead of the LC 520’s
25-MHz CPU, plus a 160-MB
hard drive.

68040-Based Macs

Four new Macs share a freshly
designed 68040-based main
logic board that spans the Per-
forma, LC, and Quadra brands
(see the table “Mac Board

Breakdown™). Derived from
the Centris 610 architecture,
the new board has an FPU-less
25-MHz 68LC040, a 32-bit
data bus, 4 MB of on-board
RAM (expandable to 36 MB
via 72-pin SIMMs), and 512
KB of VRAM (expandable to 1
MB). It supports 8-bit video on
monitors measuring up to 21
inches, and 16-bit video on 16-
inch and smaller screens. The
processor is mounted on a
socket on the main logic board.
This lets you remove the pro-
cessor and install a 68040 if
your needs demand it.

Unlike the logic board in the
Centris 610, however, the new
logic board has a notched PDS
connector that accepts either
96-pin LC 11 or 114-pin LC 11
cards. A special ASIC (appli-
cation-specific IC) presents
68030 processor signals to this
socket, making it compatible
with LC-series cards. However,
since it provides no direct ac-
cess to the 68040 processor
bus, there’s no way to adapt a
NuBus card to this connector
or add an accelerator. The main
logic board is also smaller than
the 610’s, sized to fit inside the
standard LC “pizza-box” case.

New Macs based on this
main logic board include the
LC 475, Performa 475 and 476,
and Quadra 605. Again, these
models are distinguished by
their bundles, configurations,
and retail outlets. The LC 475,
for instance, is available only
through educational channels
at steep discounts.

Unlike the Performas, the
Quadra 605 isn’t bundled with
a monitor, keyboard, modem,
or software. That means it’s the
lowest-priced Mac that lets you

PRELIMINARY BENCHMARK RESULTS
As you can see, the performance results of the new Quadra 605, Performa 475, and LC 475 are very close, owing to the common mother-
board and processor shared by the three systems. The Quadra 610 was equipped with a 68040 processor, hence its improved performance
over the Centris 610. For all tests, a Classic Il = 1. Results are indexed; higher numbers indicate better performance.

MAC CLASSIC N
CPU index 1.00
FPU index 1.00
Disk index 1.00
Video index 1.00
26 BY'TE DECEMBER 1993

LC 475 PERFORMA 475  QUADRA 605
4.65 4.66 4.67
6.26 622 6.25
1.97 2.42 3.22
4.1 4.06 5.23

MAC BOARD BREAKDOWN

|
LC Il board LC lll board

16-MHz 68030 33-MHz 68030
16-bit data path  32-bit data path

New 68040 board
25-MHz 68LC040, no FPU, 32-bit data path '
(derived from Centris 610 architecture,
compatible with LC Il and LC Il cards,

but not NuBus or accelerator cards)

LC 475

Performa 410 Performa 460 “
Performa 466 Performa 475 |
Performa 467 Performa 476 ‘

= === == — —

choose your own components,
such as a third-party monitor
or an extended keyboard. A
basic configuration with 4 MB
of RAM and an 80-MB hard
drive starts at about $919.

Apple’s unified approach to
main logic boards obviously
benefits the bottom line: One
board fits into four computers.
Of course, this also means you
get nearly identical perfor-
mance, a fact bome out by the
BYTE low-level benchmarks.
Preliminary results indicate that
despite the different names, the
LC 475, Performa 475/476,
and Quadra 605 are virtually
the same computer.

Next up the ladder are the
new Quadra 610 and 650.
They’re virtually identical to
the discontinued Centris 610
and 650 except for slightly
faster CPUs. The base-config-
uration Quadra 610 has a 25-
MHz 68LC040 instead of the
Centris 610’s 20-MHz proces-
sor, and the Quadra 650 has a
33-MHz 68040 (with FPU) in-
stead of the Centris 650°s 25-
MHz 68CL040 (without FPU).
Also, Ethemnet is now standard,
rather than optional. Street
prices are expected to start at
$1369 for a Quadra 610 with
8 MB of RAM and a 160-MB
hard drive. The Quadra 650,
with 8 MB of RAM and a 230-
MB hard drive, should sell for
about $2280. Note that these

Quadra 605

prices are preliminary, esti-
mated street prices.

Low-level benchmarks indi-
cate that the Quadra 610 is ap-
proximately 20 percent faster
than the Centris 610, and the
Quadra 650 is about 25 percent
faster than the Centris 650. The
Quadra 610 benchmark results
closely match those of the
Quadra 605 except for float-
ing-point performance, because
the version we tested had a
68040 processor installed.

Although the Quadra 610’s
specifications and performance
appear quite similar to those of
the Quadra 605, Performa
475/476, and LC 475, remem-
ber that, despite their identical
25-MHz CPUs, they’re based
on different main logic boards.
The 610 has a 68040 PDS
that's convertible to a 7-inch
NuBus slot; it’s expandable to
64 MB of RAM; and it has
room for a 5'/-inch internal
storage device, such as a CD-
ROM drive.

Apple plans to make up-
grades available to owners of
most LC-series and Performa
computers with pizza-box cas-
es by late November. The $599
upgrade includes the new
68LC040-based main logic
board and System 7.1. Upgrad-
able systems are the LC 11
and I1I and the Performa 400,
405, 410, 430, 450, 460, 466,
and 467.

CENTRIS 610 QUADRA 610 CENTRIS 650  QUADRA 650 QUADRA 800
3.87 4.71 4.97 5.84 6.35
507 35.25 35.35 46.56 46.68
2.38 2,67 3.60 6.30 3.39
4.26 5.27 4.04 6.47 6.69
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WATCOM

Intel x86 Platform
» The Industry’s Leading
Code Optimizer

» Multi-platform,
Cross-development Toolset

Professional C and C++ Development Tools
C/C++* delivers the key technologies for professional developers:
comprehensive C++ suppert including templates and exception handling;
advanced superscalar optimization; and 32-bit multi-platform support.
C/C++* includes both C and C++ compilers, so you can incrementally
adopt the benefits of C++.

Unleash 32-bit Power!

C/C++* delivers 32-bit performance. The 32-bit flat memory model
simplifics memory management and lets applications address beyond the
640K limit. Powerful 32-bit instruction processing delivers a significant
speed advantage: typically a minimum 2x processing speedup.

A C++ compiler designed to deliver on the
promise of object-oriented programming

The C++ compiler provides comprehensive support for the AT&T version
3.0 language including templates, plus exception handling. These features
are key to realizing the benefits of object-oriented programming: code
reusability, increased reliability and reduced maintenance.

Hot New Superscalar Code Optimizer
The hot, new C/C++* code generator advances the performance envelope.
New superscalar optimization strategy uses “riscification” and instruction

scheduling to deliver improved performance on 486 and Pentium processors.

The comipiler can create a single, high-performance executable which runs
on 386, 486 and Pentium processors.

Industry Standard. Industry’s Choice
WATCOM’s working relationships with industry leaders such as
Autodesk, GO, IBM, Intel, Lotus, Microsoft and Novell ensure that we
continue to understand and meet the needs of the software industry and
professional developers.

3-

Multi-Platform,
Cross Development Support

C/C++" supports a wide range of 32-bit Intel x86 host and target platforms
allowing professional developers to leverage the multi-platform, cress-
development capabilities of today’s operating environments including
05/2 2.x and Windows NT.

P> 32-bit DOS host and target support; includes the DOS/4GW 32-bit DOS
extender by Rational Systems with royalty-free run-time and virtual
memory support up to 32Mb.

P> 0S/2 2.x host and target support; enables the development of 0S/2 2.x
applications and DLLs. 32-bit Windows 3.x applications can exploit
WIN-OS/2 using WATCOM's Windows Supervisor technology.

P> Windows NT host and target support; includes a Windows
NT-hosted debugger for 16-bit Windows 3.x, Win32s and Windows NT
debugging; also includes Win32s target support.

P> 32-bit Windows 3.x target support; includes WATCOM’s 32-bit
Windows Supervisor, and enables development and debugging of true
32-bit Windows 3.x applications and DLLs.

Also Avaiiable: WATCOM C* for DOS

C* for DOS 1s a professional, low cost 32-bit C compiler and tools
package enabiing development, debugging, perfo-mance profiling
and royalty-free distribution of 32-bit applications for extended DOS.
Suggested retail price: $199*.

1-800-265-4555

WATCOM C/ C++%hasa suggested retail price of $599*,

For additional information or to order direct call 1-800-265-4555. Call our
FAX Back system at 1-519-747-2693 from your fax machine for immediate

praduct information.
WATCOM CICt+*

v -Arul“l“.ﬂ"\ 32 bat Opuuzng
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The Leader in 32-bit Development Tools

415 Phillip Street, Waterloo, Ontario. Canada, N2L 3X2  Telephone: (519] 886-3700, Fax: (519) 747-4971
“Price in US dollars. Does not include freight and taxes where applicable. Authorized cealers may sell for less

WATCOM C and the Lightning Oevice are trademarks of WATCOM International Corp. D0S/4G and 00S/16M

ks are the properties of their respective owners

are tr of Rational Sy Inc. Other
Copyright 1293 WATCDM International Corp
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PROCESSORS FOR

PDAS

Intel, AT&T, and AMD Continue the Chase

Though little more than cu-
riosities at this point, PDAs
(personal digital assistants) are
attracting an enormous amount
of developmental effort from
some of the industry’s largest
companies, each hoping to es-
tablish its platform as an in-
dustry standard. VLSI Tech-
nology recently brought forth
the Polar chip set, which rep-
resents the fruits of its joint de-
velopment effort with Intel.
AT&T Microelectronics plans
to begin production in the first
quarter of 1994 on the second
generation of Hobbit proces-
sors and support devices. And
AMD says it, too, will enter the
PDA market in 1994 with an
integrated processor that will
be able to run a scaled-down”
future version of Windows.
VLSI's Polar chip set, which
1s slated to enter production in
the second quarter of 1994,
consists of two devices, the
VI86C300 Integrated Proces-
sor Controller, or IPC, and the
VIS6C 100 Multiple Peripheral
Controller, or MPC. The [PC
contains a fully static 32-bit
80x86 CPU core based on the
Intel 386 as well as memory
and video controllers and a
power management system that
lets the operating system per-
form intelligent power man-
agement. The MPC provides

/O support to the [PC.
The IPC and MPC are
connected by a high-

VLS Polar Chip Set

___________

1 PCMCIA support

using VL82C146 chip! 07"'” intenally at 3.3 V

\
[ '
. . (335-5.90‘)\ T
speed, 16-bit multiplexed ' Y fire 7™ Serialinfrared (communications)
bus, which can also con- Integrated Multiple | _ audio (messaging)
nect to VLSI's VL82C146 | Processor |MBus | Pefipheral [ 0 sl
PCMCIA controlier. P Bl rnatog 10 (power mosagemont
The Polar chip set is cache e A
the centerpiece of the | I—rﬁl % \s.,msv,.dm.k
“mobile companion™ plat- | Flh
- o PR as
t?m, which s jointly def_ ‘ DRAM| | LCD ROM VLSI's Polar chip set contains a ‘
fined by Intel, VLSI, Mi- SRAM fully static, 32-bit 80x86 CPU core
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will run the Microsoft At
Work operating system, which
is a DOS-less variant of Mi-
crosoft Windows that is de-
signed to support PDA appli-
cations. The chip set, which
Intel rates at about 6 MIPS,
costs $50 in lots of 10,000, A
486 version of Polar is due lat-
er next year.

Along with the ARMG6-
based Newton platform, the
major competition for the mo-
bile-computing platform will
come from AT&T, which re-
cently introduced three varia-
tions of its Hobbit processor,
along with highly integrated
support chips. AT&T also re-
cently acquired Go Corp. and
its PenPoint operating system.
Go is now a subsidiary of Eo,
which AT&T owns jointly with
other companies. AT&T has

thus brought all the pieces of

its personal communicator plat-
form under its control.

The new Hobbit processors
from AT&T Microelectronics
are the 920208 (rated at 16
VAX MIPS), the 92020M (rat-
cd at 13.5 VAX MIPS), and the
92020MX (rated at 11.5 VAX
MIPS). The 920208 is a faster
version of the original 92010
Hobbit and integrates with the
original Hobbit support chips.

The 92020M uses the same
core as the 920208, but it em-
ploys a multiplexed external
bus. It is the centerpiece of
the M family, which provides
CPU, system controls, video,
1/0, and support for two PCM-
CIA slots in three chips. Along
with the 92021MX system con-
troller, the 92020MX provides
a two-chip solution that in-
cludes the CPU, memory and

| COMPAQ AND MICROSOFT TEAM UP ON HAND-HELD

Compagq has slated late 1994 for shipments of its Mobile Companion pen-based hand-held computer, which will |

run Microsoft At Work software. Cellular links will let you access information stored on desktop PCs and net-

works, according to Jim Hartzog, Compaq's senior vice president and general manager of its portable PC division. '
Preliminary plans call for Compaq's mobile system to weigh less than 2 pounds and to be about 6 square inch- |

es in the initial 386 version, with a later 486-based machine having a larger motherboard that will probably be

“folded” to retain the hand-held format. Up to three PCMCIA slots will be built into the Compaq mobile system.
Compagq says its first Mobile Companion will fall into the category of a “desktop functional equivalent,” having

| liberate the hand-held from its reputation of executive-toy status. Using Microsoft at Work will free the mobile
| user from restrictive operations, such as connecting via a modem, due to the direct link between mobile and
desktop machines. Pricing for the Mobile Companion has not yet been established.

1
1
enough horsepower and compatibility to run PC applications while you travel. Compaq says its PDA system will ‘
|
1
l
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—Dom Pancucci

interrupt control, three UARTS,
an LCD controller, and a single
PCMCIA slot.

AT&T can now provide a
range of system solutions. The
two-chip MX ($76 in quanti-
ties of 1000) is designed for
systems where a small form
factor is essential, while the
920208, along with three of the
original Hobbit support chips
($152), maximizes system per-
formance and functionality.
The three-chip M series ($111)
is a midrange solution.

The Polar chip set and the
Hobbit family are alike in that
they don’t run DOS. At least
one chip vendor, AMD, is
working on a processor that
will run an as-yet-unannounced
version of Windows that scales
down to run on PDAs. AMD
says its new highly integrated
Elan Am386SC processor, ex-
pected to enter volume pro-
duction in the first quarter of
1994, will comprise a 386 core
and AT glue logic. AMD’s
chip is intended for PDAs and
other small computers.

In the PDA market, 1994
will be like 1993, only more
$0. You will see new players
such as Motorola enter the mar-
ket and established ones such
as Apple refine their offerings.
Don’t look for any semblance
of order, however, before 1995.

—Bob Ryan
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INTRODUGING WORDPER

T'S WINDOWS THE W

nf all the things people do with personal
computers, word processing may be the
most personal.

Nobody writes the way you do.
Nobody gets the same assignments or
tackles them the same way. And nobody
understands that better than WordPerfect?,
the worldwide word processing leader.

That’s why we’re excited to intro-
duce WordPerfect 6.0 for Windows. We
didn’t design it to be the perfect writing
tool for the average user. We designed it

to be the perfect writing tool for you.

MAKE IT YOUR OWN.

Which features of your word processor do
you use most often? Are they organized so
that you can get at them quickly?
WordPerfect 6.0 gives you direct,
one-click access to any command, process
or macro in the program. Just drag your

favorites to a context-sensitive Button

Bar™ and arrange them any way you like.

You can even drag in other

Windows applications and
files and launch them from
within WordPerfect. (How’s

that for easy integration?)

You can quickly create
customized interfaces to streamline the
writing of reports, memos or letters. Or
you can simply use any of 70 profession-
ally designed ExpressDocs™ templates

included in the package.

How it looks is up 10
you. Because every
aspect of the WP
interface can be
easily customized.

And it’s not just com-

mands you’re in command of.
Virtually every element of the
interface — including how it

looks and feels—is yours to do

with as you will.
It’s the most easily customized word

processor ever to come out of a box.

* LIMITED TIME DFFER WORDPERFECT IS A REGISTERED TRADEMARK OF WORDPERFECT
Oi

Now, you can

create 3-D charts
from table and
spreadsheet data
without ever leaving
WordPerfect.




FEGT 6.0 FOR WINDOWS.

AY YOU WANT IT T0 BE.

GETTING HERE WILL BE EASY.

With more than 100 built-in spreadsheet
functions and advanced charting and draw-
ing capabilities, this is the most powerful
program WordPerfect has ever developed.
But how difficult will it be putting all this
power and flexibility to work?

If you’ve used WordPerfect on
another operating system, you and your
existing documents and macros will feel
right at home here. This is the WordPerfect
you know, in a friendlier, more accom-
modating environment. You won’t ever
have to re-learn your keystrokes, because
you have a choice of layouts, including
WordPerfect DOS.

There’s an on-line tutorial for first-
timers, of course. But there are also inter-
active Coaches smart enough to lead you
step-by-step through sophisticated opera-
tions, not on sample documents, but on

your documents.

THE BEST REASON FOR
MOVING TO WINDOWS.

This is everything WordPerfect has learned
about word processing over the years,
combined with all the advanced ease-of-use
capabilities of the Windows environment.

It connects your documents directly
to other powerful Windows applications
and to the rest of the business world. And

the power of WordPerfect 6.0 is all yours.

Borland
QuattroPro5

THE WORKEGROUP EDITION IS INCLUDED
INSIDE SPECIALLY MARKED BOXES®
(A $485 U.S./$846 CANADA RETAIL VALUE)

To claim it for yourself, visit your
local reseller and ask about the special
introductory offer with Quattro Pro 5.0.
For a free WordPerfect demo disk or to

order directly, call (800) 526-2788.

Document templates
Spreadsheet functions
Interactive Coaches
Sophisticated drawing tools
Direct spreadsheet import
Document management
Graphics editing

Irregular text wrap
Borders

Full WYSIWYG in all views
Power Bar

Indexing and text retrieval
QuickMenus

Direct database import
Styles

Macros

Auto macre conversion

7
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WordPerfect

6.0 FOR WINDOWS™



WINDOWS/OLE

Moving Toward Windows Building Blocks

When it comes to mak-

ing their Windows applications
comply with Microsoft’s OLE
2.0 specification, many pro-
grammers may feel obliged to
join in with Ringo Starr as the
ex-Beatle laments that “it don’t
come easy.” Nevertheless,
Windows programmers in gen-
eral say Microsoft’s specifica-
tion is a good first step toward
implementing a framework for
software programs to better
communicate with each other.

Although some pieces are
still missing to make it easy to
tightly integrate these OLE 2.0
applications—namely, a wide
variety of applications that cur-
rently support OLE 2.0 and
universal implementation of
program type libraries-—de-
velopers are for the most part
enthusiastic about OLE’s po-
tential, through OLE automa-
tion, for enabling custom ap-
plications in Windows.

Microsoft estimates that over
100 OLE 2.0 applications for
Windows will be shipping by
summer 1994. Companies such
as Corel, Microsoft, and Calera
are already shipping OLE 2.0
programs. And OLE 2.0 is not
just for Windows anymore:
Microsoft is currently testing
versions for the Mac and Win-
dows NT.

Windows programs have
long been programmable
through DDE. But according
to Jack Noonan, president and
CEO of SPSS, Inc., one of the
benefits of OLE 2.0 over DDE
is that OLE’s API provides a
standard way for applications
to share, and interact with, ob-
jects. Another advantage is that
OLE 2.0 is synchronous and
asynchronous, unlike DDE,
which is asynchronous only.

Under more problematic
asynchronous program inter-
action, a program can pop up
a dialog box that tells the end
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Prodea’s Synergy is one of several visual programming tools that will support OLE

2.0in 1994,

user that it has requested an-
other program to perform a
specific operation. But as Noo-
nan explains, just because one
program has told another to
perform a specific task (e.g.,
create a complex graph), that
doesn’t mean the operation has
been completed. In asynchro-
nous operation, an end user of
a program might see a graph
popping up in a window 30
seconds after he or she actual-
ly thought the action had been
completed. “Because OLE 2.0
events happen synchronously,
this prevents programmers
from having to deal with timing
tricks and having to estimate
how long it would take to cre-
ate that graph,” Noonan ex-
plains.

However, OLE 2.0 does not
specify a common set of verbs
that all compliant applications
must support. Unlike the com-
parable situation on the Mac,
in which System 7 programs
must support a core suite of
Apple Events, the program-
ming verbs supported across
OLE 2.0—compliant Windows
programs will vary.

Furthermore, OLE 2.0 does
not provide for the remote ex-

ccution of server programs
across a network, unlike the
Mac situation in which mes-
saging works across networks
handily. Under OLE 2.0, you
can still link to data files stored
on network drives, but you can-
not embed objects that will
execute applications across the
network. For that, you will
have to wait for some undeter-
mined amount of time for dis-
tributed OLE.

If you find yourself doing
the same old operation of
pulling data out of one Win-
dows application, reformatting
it, and stuffing it into another
application, you are a potential
beneficiary of OLE 2.0 au-
tomation. Using Windows pro-
grams and a scripting tool that
supports OLE 2.0 automation
(see the table “OLE 2.0 Au-
tomation Tools™), you can at-
tach your custom macro pro-
gram to a dialog box that you
have visually programmed us-
ing a product such as Mi-
crosoft’s Visual Basic to auto-
mate repetitious actions.

But to create such a push-
button program, you will like-
ly have to sweat out the details
of each program’s various

methods and objects. Accord-
ing to Jim Lawyer, chief tech-
nical officer at Summit Soft-
ware (Jamesville, NY), many
users learn how to write a
macro program for a specific
application by recording an ac-
tion (e.g., a reformatting oper-
ation) with the program’s
macro recorder and then ex-
amining and editing the cre-
ated macro code. Such a macro
recorder in OLE 2.0, which
would watch as users perform
actions across several applica-
tions, would help programmers
to more quickly create custom
integrating applications, Law-
yer says.

Unfortunately, OLE 2.0
doesn’t currently support such
a systemwide recorder. Nor
will most OLE 2.0 applications
ship with type libraries in their
initial release. Through OLE
2.0’s registration database, pro-
grams will register their objects
with the OLE 2.0 system along
with all the methods (i.e., func-
tions) and properties of those
objects.

But what most programs
will not initially do is support
type libraries, which document
the specific parameters (or ar-
guments) that various object
methods will support. This
means that if you pass incor-
rect parameters to a method,
you will likely not catch those
until run time, instead of at
compile time. This is not nec-
essarily the fault of the inde-
pendent software vendors, says
one developer. “The app
builders that build the programs
have a lot of other stuff to wor-
ry about, like debugging their
programs and shipping their
product,” he says. Others say
that once the initial releases of
OLE 2.0 applications ship, the
type-library situation should
improve. Until then, if you
are stringing together several

continued
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License

$99.

The True, Cross-Platform C++ Object Database.

Empower yourself to create the C++ True heterogenous capabilities. Both the
applications you’ve always envisioned. Personal Edition and the Professional Edition offer
For a limited time, you can get a single-user POET  built-in portability. You can leverage your C++
Personal Edition for Windows for just $99. The programming investment across DOS, Windows,
Personal Edition is 100% compatible with the Windows NT, Novell (NLM), NeXT 486,
client/server Professional Edition and supports Macintosh, OS/2 and various UNIX platforms.
either a Borland or Microsoft Compiler.** The Personal Edition for Windows is only $99
POET is truly object-oriented. It saves you now, but starting in ‘94 prices go up to $139. So,
time because complex objects do not need to be take some liberties with POET — order today at
broken up into tables. POET requires only one this one-time-only, low price.

command to store, read, or delete them. Call 1-800-9 5 0,884 5

POET gives database functionality to C++. ,
== POET

Your Personal Edition features include: object
querying, sorting, indexing, transactions, class
versioning, container classes, variable length
Software

string and BLOB types.

*$99 Offer good through 12/31/93 **Buyer specities Borland or Microsoft compiler
POET Software Ca 4633 OI¢ Ironsides Dr., Suite 110, Santa Clara, CA 95054 TEL: (408) 970-4640 FAX: (408) 970-4630
POET Software International Offices: POET Software - Europe +49 (0) 40/60 99 00 Siticon River - Urited Kingdom +44 (0) (81) 317-7777
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| AMBRA.
WE CUSTOM-BUILD. S0 YOU DON'T HAVE TD.

Complete customizatio_n — at no extra cost.

Sorry to disappoint all you h;'r.sis-on. do-it-yourself types.
Likewise, you people who insist'o.n paying for every
service that comes your way. Whéq it comes to
customizing AMBRA™ computers, yo.u.can leave your

tools in the box and your money 8

in the bank. Just send us your

Prompt service and support —
no empty promises.

Now, for you sawvy buyers: We know you're looking for
more than a mere computing "bargain.” Quite rightly,
you want to be sure of receiving rapid service and ready
support. That's why we've contracted with [BM to back
AMBRA systems with rock-solid

specs. We'll build you a ready-to-
run computing solution including
everything from your choice of
processor to your choice of word
processor. Plus your choice of
options, preinstalled. And you
won't pay an extra penny for the

service, or wait an extra day.
High-powered technology —
without high prices.

one-year warranties. You can count
on expert technicians nationwide
for prompt onsite service Monday
through Saturday.' You can also rely
on a toll-free support line for answers
any time you need them — technical
representatives are standing by to

assist you 24 hours a day, every day.

Money-back guarantees —
not gimmicks.

A word to the power-hungry: You
can put away that huge purchase order. AMBRA offers
the latest and leading industry-standard technology

like blazing-fast IBM® Blue Lightning™ processors,

Intel® Pentium™ complexes, advanced video
subsystems, high-speed local bus architecture, and

lots more — for lots less.

Here's how: Sourcing worldwide from the best
suppliers, we buy smart and bargain aggressively. And
because we keep our overhead low, when you buy

direct from us, we pass our savings directly along to you.

HIE

\ Finally, to all our new and soon-to-
be-new friends: N(e absolutely want you to be satisfied
with your customizé:{ AMBRA system. If for any reason
you're not, you can simply retumn it within 30 days for a
full refund'? We're con}mitted to delivering exactly the
computer you want, exach\/ the way you want it, at a
price that's only surprising in terms of its thriftiness. We
build it your way. To meet your needs. And, if you're not

happy, we'll give your money back.

A M AR



OMBRA invites you to design
the world’s most important computer.
Yours.

SLIMLINE (3x3)

Processor [1486SLC2, 50 MHz [14865X, 25 MHz
486DX, 33 MHz
Memory 4MB [I8MB OI6MB [1Other___MB

Hard disk 1120MB [1170MB [1240MB  [1340MB

DESKTOP (5x5)

Processor [1486 Blue Lightning, 66 MHz

|486DX2, 66 MHz
Memory 4MB O8MB (J16MB [132MB [64MB
Hard disk I70MB [1240MB []340MB [1440MB

MINITOWER (8x6)

Processor [J486 Blue Lightning, 66 MHz
486DX2, 66 MHz

4MB O8MB OleMB O32MB D64MB
240MB [1340MB [1440MB

Memory
Hard disk I70MB

EISA DESKTOP (8x6)

Processor [1486DX2, 66 MHz []Pentium, 60 MHz
Memory 8MB 16MB [132MB [164MB

Hard disk [JI70MB [J240MB [1340MB
[1440MB [1540MB SCSI-2*

EISA TOWER (8x12)

Processor [1486DX2, 66 MHz [JPentium, 60 MHz
Memory |8MB IeMB [132MB  [164MB

OOther MB
Hard disk I70MB [1240MB [1340MB
1440MB  []540MB SCSI-2

*Not available with 486DX2, 66 MHz processor.

MONITORS

14-inch JVGA color [OSVGA color
OUVGA color
15-inch AMBRA Flat Square Tube
NEC Multisync 4FGE
17-inch ]AMBRA Flat Square Tube
OONEC Multisync SFG
2l-inch INEC Muitisync 6FG

OPTIONS
CD-ROM Internal drive
O Multimedia Kit
Modems Data/Fax internal 12400 bps internal

Tape backup []I20MB internal/external
drives 250MB internal/external

Graphics ATI® Ultra Pro Graphics VL™

accelerator

Printers &
scanners

1BM Personal Printer Il (24-pin)

IBM LaserPrinter 4039 (12 ppm)

IBM LaserPrinter 4029 (10 ppm, 6 ppm)
Calera WS Complete PC Scanner

SOFTWARE

Word OLotus Ami Pro OMicrosoft Word®
processing  []WordPerfect

1Quicken

CIMicrosoft Excel® OlLotus 1-2-3
OQuattro Pro

Accounting

Spreadsheet

I Lotus Freelance Graphics
IMicrosoft PowerPoint®

CJWinFax Pro

Graphics/
presentation

Comm/fax
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Slimline SuperSavers

486SL.C2, 50 MHz

4MB FAM, max: |6MB
64KB processor cache
3.5" 1.44MB diskette drive
120MB (19ms) hard disk
3 16-bit ISA slots
Windows™ accelerator
with |MB video memory
14" VGA color monitor
Slimline casing (3 x 3)
MS-DOS® 6.0,

Windows 3.1, mouse

$1,179

486DX, 33 MHz

4MB RAM, max: 36MB
128KB processor cache
3.5" 1.44MB diskette drive
I70MB (17ms) hard disk

3 16-bit ISAslots (2 VESA
on local bus)

Windows accelerator
with |MB video memory
14" SVGA LR color monitor
MS-DOS 6.0,

\ I, mouse

$1,539

Do-More Desktop

* 486 Blue Lightning, 66 I1Hz

* Upgradeable to Pentium
technology

+ 4MB RAM, max: 64MB

» 256KB processor caches

¢ 35" 1.44MB diskette drve

* 240MB (15ms) hard disk
» Onboard SCSI

* 5 16-bit ISA slots (2 VESA

on local bus)

* Windows accelerator with

IMB video memory

* 14" SVGA LR color monitor

* Network-ready
(Ethernet 10BaseT)

* Desktop casing (5 x 5}

* MS-DOS 60,
Windows 3.1, mouse

$1,899

(For 8 x 6 minitower; add $75)

at lmcomm()nly simart pr‘iccs.

Multimedia Minitower

486DX2, 66 MHz
Upgradeatle to Pentium
zechnolcgy

8MB RAM. max: 64MB
256KB processor cache
3.5" 1.44™M8 d skette drive
240MB (15ms) hard disk
Onboard SCSi

8 16-bit ISA slots (2 VESA
on local bus)

Windows accelerator with
IMB videc memory
CD-ROM drive

Media V sion™ 16-bit
sound card

Stereo speakers

14" SVGA LR color monitor
Network-reacy

(Ethernet 10BaseT)
Minitower casng (8 x 6)
MS-DOS 6.0,

Windows 3.!, mouse

$2,674

Pentium Processing
Powerhouse

Intel Pentium processor,
60 MHz

64-bit processor complex
8MB RAM, max: 64MB
256KB processcr cache
35" 1.44MB diskette drive
540MB SCSI-2 (10.5 ms)
hard disk

Onboard dual-channel
Fast SCSI-2

8 32-bit EISA slots (2 VESA
on local bus)

ATI Ultra Pro Mach 32,
2MB VRAM

14" SVGA LR calor monitor
Desktop casing (8 x 6;
convertible to minitower)
MS-DOS 6.0,

Windows 3.1, mouse

$3,999

@all today for information about AMBRA systems based on PCI and Pentium technology.

in Canada; call 1-800-363-0C66, Ext. 916

CALL 1

-800 -

-4 00 -

252-62172,

La-AMBR

EXT.340

" FMease call 1-800-252-6272 for details regarding AMBRA'S money-back guarantee and limited warranty Onsile
sefvice may not be available in certain locations

Qiferings may differ in Canada

€1193 AMBRA Computer C (0

AMBRA is a trademark of 1CPI Lid. and used unde license therefrom. The AMB3A logo and logotupe are trademarks
of AMBRA Computer Zomoralian IBM is a registered trademark anc Blue Lightning is a trademark of International
Business Machines Carparation 11tel is a registered trademark and Pentium is a trademark of Inte| Corporation

Microsoft Word, Money, Excel, PowerPoint, and MS-00S are registesed trademarks and Windows is a trademark of
Microscft Corporation. A.| othe product names are trademarks or registered trademarks of their respective suppliers
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Moving Toward
Windows Building
Blocks

Windows programs, you may
find yourself mucking around
in the back of those programs’
manuals.

Currently, few shipping pro-
grams support OLE 2.0, and
the level at which they do so
will vary. Some applications
will be OLE servers only (i.e.,
you can embed them in anoth-
er application, and the server
program will provide services
to the client application). At
press time, the only shipping
OLE 2.0 application that was
both a client and a server was
ShapeWare’s Visio 2.0 draw-
ing program, although others,
such as Microsoft’s Excel 5.0
spreadsheet program, were
close to shipping.

Why the delay? For one
thing, the original OLE 2.0
SDK (Software Development
Kit) released by Microsoft ear-
lier this year shipped with beta
automation libraries. In addi-

PERIPHERALS

tion, programmers found the
performance of OLE 2.0 less
than optimal. Microsoft ad-
dressed programmers’ com-
plaints by shipping OLE 2.01
in September.

And many programmers
(though not all) found that the
OLE 2.0 specification was very
complicated. One developer,
who wished to remain anony-
mous, characterized OLE 2.0
as “a C++ arrangement
crammed into a C arrangement.
Trying to do it in C is a real
nightmare.”

Several developers are look-
ing forward to an upcoming re-
lease of version 2.5 of Mi-
crosoft’s Foundation Classes
for C++ (which is currently in
beta testing). The release re-
portedly encapsulates much of
the complexity of standard
OLE functionality and offers
Object Wizards and other tools
for developers to use to imple-
ment visual editing and au-
tomation in their programs.

Despite the complexities, de-
velopers say that Microsoft has

OLE 2.0 Automation Tools |

been helpful. David
Skok, president of
Watermark Soft-
ware, says Micro-
soft’s developers and
porting lab has been
“marvelous from the
standpoint of looking
out for us.”
However compli-
cated it may be, a lot
of developers believe

Synergy

SPSS 6.0 for Windows Developer's Kit
SPSS, Inc., (312) 329-2400

Embedded Basic for Windows
Summit Software, (315) 677-9000

Softbridge Embeddable Basic Language
Softbridge, Inc., (617) 576-2257

Visual Basic 3.0
Microsoft Corp., (206) 882-8080

Prodea Software Corp., (612) 942-1000

Capsule for Windows
Metaphor, Inc., (415) 961-3600

OLE 2.0 is worth- | OLE bug-hunting technology
while. To be fair, | Blue Sky Software, (619) 459-6365
WinBatch

OLE 2.0 is only now
starting to approach
the type of custom
application program-
ming that developers
working in the Next-
Step environment have enjoyed
for years now. “OLE 2.0 is a
complex system,” says Peter
Mullen, Visio development
manager at ShapeWare. “But
all the pieces are required, and
you have to ante up to all of
them before you reach the Holy
Grail.”

Watermark's Skok goes
even further. He notes that

Wilson WindowWare, Inc., (206) 938-1743

Not all tools listed here currently support OLE 2.0,
although the companies report they are working on
OLE 2.0 implementations of their products.

“without OLE, this company
couldn’t exist.” However, by
promoting interapplication in-
tegration, OLE 2.0 alleviates
the need for one Windows
product to “do it all” and al-
lows developers to instead con-
centrate on their applications’
core competency.
—Dave Andrews and
Selinda Chiquoine

Plug-and-Play to Bring ISA into the 1990s

Ifyou’ve ever added a pe-
ripheral device to a Mac and
then tried to do a similar oper-
ation with an ISA-based PC,
you know the benefits of the
Mac’s built-in auto-configura-
tion, which eliminates the need
for fussing with DIP switches
and jumpers to install a net-
work card or modem. Now the
first ISA-based PCs to compete
in the plug-and-play arena are
slated to be available.

In November, Compagq, Mi-
crosoft, and Intel were expect-
ed to announce that they are
putting plug-and-play features
onto the motherboard of
Deskpro PCs using the ISA
bus, according to sources close
to the companies. This will re-
portedly make it easy for users
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to add peripheral devices and
extra components to systems
without arduous configuration
changes. AST, Acer, Dell, and
IBM are also expected to re-
lease plug-and-play products
throughout 1994,

The move will bring PCs us-
ing the ISA bus up to the capa-
bilities of EISA, Micro Chan-
nel, and Mac machines, which
have been able to do things like
automatically reconfiguring
systems to accept extra mem-
ory. Intel has been heavily in-
volved in this project to bring
Windows 3.1 into a tight fit
with the hardware. Compagq al-
ready has a plug-and-play ma-
chine, called Presario, aimed at
the home and small-business
market. Deskpro PCs equipped

with plug-and-play capability
will be sold to corporate users.
Plug-and-play for ISA caps a
year of activity in the plug-and-
play field. In September, 12
companies—including Com-
paq, IBM, Intel, Microsoft, and
Toshiba—agreed on a BIOS
specification to allow laptops
to get automatic configurations
when linking to a LAN through
a docking station. A three-
phase plan has been set to
achieve this goal, with drivers
for the docking station at the
top of the priority list. The next
two phases will see automatic
laptop links with network ser-
vices and automatic loading of
specific software once the lap-
top has docked into the LAN.
While unable to comment at

press time on the prospective
ISA announcement, Lorie
Strong. vice president of Com-
paq’s portable division, pre-
dicted that plug-and-play will
rapidly become a common fea-
ture of the PC industry once
Microsoft’s Chicago version of
Windows appears. Microsoft
At Work will be used to make
mobile hand-held devices easy
to use, while Chicago will ap-
ply to notebooks, Strong says.
Microsoft is also working
with Toshiba to put plug-and-
play capability onto its prod-
ucts. Toshiba will license Mi-
crosoft At Work software and
will collaborate with Microsoft
over future operating-system

developments for portables.
—Dom Pancucci
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Close-Up 5.0

Communicate

Faster & Easier
Close-Up lets you
communicate faster &
easier with five

nology firsts.
Close-Up is

communica-
tions software
that won both
PC Magazine's coveted
"“Editors Choice” and PC
World's “Best Buy”
awards. Now Close-Up
has a new faster & easier
version that allows you
to view and control
another PC by modem
as if you were there!

WinBench scores

{averageof 10runs):
Close-Up 1613118
peAmpwhere 194,093
CarbonCopy 168,397

EarbonCopy

for Windows 2.0

0

WinBench" 3.11 by Ziff-Davis Labs
Tests Remote Windows" Speed

This graph shows the speed of the three leading remote control
programs iohen transferring Windows screens. As you can sec,
Close-Up handles more pixels, faster, meaning you spend

less time waiting for Windows screens.

The industry standard test, WinBench 3.11, is perfect for
testing the speed of remotes. It is an accurate measure of video
throughput. Video throughput is the limiting factor in remote
operations, because remote programs must transmit Windows
video functions from one PC to the other.

CGACO S Technology Firsts

1. AI Video Compression |
2. Photagraphic Memory
the only remote 3 pa-fntrusive Technology |
4. Expert System
5. Video Translation

New Remote Software Sets
Windows Spee

Why Is Close-Up So Fast?

Close-Up learns as it works. It uses Al
(Artificial Intelligence) to compress all
Windows video function calls. That's why
Close-Up does so well in Windows
Benchmark tests (see
' WinBench 3.11 chart).

Close-Up uses its
revolutionary Photo-
graphic Memory  so

| that once Close-Up

| hasseenall or part of
a Windows screen, it's memorized. Then
as screens change, Close-Up only transmits
new unmemorized data. Incredibly, with

this technology Close-Up gets faster &

‘aster the longer you use it.

What Remote Companies

Haven't Told You

Other remote programs permanently slow
Windows and usually reduce your video
resolution and depth of color, even when
they are not in memory. That's because
they permanently change your system.ini
file. Close-Up's breakthrough Non-
Intrusive Technology does not modify any
of your sensitive Windows files including
the system.ini. Close-Up is the only remote
that when not in use, allows Windows and
your PC to run at normal optimal levels.

For Both
Windows & DOS

Version5 O

d Record

Expert System Makes
Communications Easy

You don't have to be a communications
expert to get the results of one. Close-Up
has an Expert System that automatically
analyzes system components and config-
ures your system for optimal speed.

Video Translation

With Close-Up, dissimilar PCs can easily
connect, because Close-Up senses the
video capabilities of both PCs and
automatically displays Windows

in a video mode compatible
with both sides.

Risk-Free Offer!

Try Close-Up. If you're
not absolutely convinced that
Close-Up 5.9 is the fastest remote

program, we'll give you your money back!*
Order Close-Up Host & Remote, a
complete system, for only $199.%

Upgrade your current or competitive
remote program to new Close-Up 5.0. Get
both sides, Host & Remote, for only $69.*

Order Today 805-964-6767

Norton-Lambert

5
Agnov

W2 invite you to reproduce this test. We used two identical Gateway 4DX2-661's with 66-MH7 Intel 486DX2-66 CPUs, 16 MB RAM, 256KB RAM cache, 34« MB HD, IDE cantroller, no hardware disk cache. Video: Local
Bus AT! Ulira Pro with 2MB VRAM, 640 by 480 punels, 16 colors, VGA DRV dated 3/10,92. Monitor 72 Hz. MS-DOS 5.0, SMARTDRY 2 MB cache  Moademe: two 14,400 baud V.32bis. WinBench3.11 is available on ZiffNet
accessible via CompuServe. Test pertormed without verification by Ziff. All products are shipping versions. WinBench trademark of Zitf Communications Co. Windows trademark oc Microsoft Corp.

*60 dav monev-back guarantee if purchased directly from Norton-Lambert. Offer expires 12/31/93. All prices in US Dollars. Prices exclude shipping.

> 1993 Norton-Lambert Corp. P.O. Box 4085, Santa Barbara, CA 93140 USA Phone 1805) 9%4-6767 Tax (805) 683-5679
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New TI microLaser™ Pro 600
When we set out to design the ideal laser printer, we began by asking
thousands of users what they wanted most. And then, instead of making
those “key care-abouts” optional, as others do, we made them standard.
Take print quality. We began with
true 600 dpi resolution. And then

TI REDEFINES enhanced it with 6MB of memory for
WI_IA’I‘ YOU SHO[ILD improved graphics. Compatibility?
EXPECT FROM AN We're DOS, Windows and Mac® com-

' patible right out of the box. With all
OFFICE PRINTER.

the right languages and interfaces.
And with the intelligence to switch
these antomatically, depending on the environment. Low maintenance?
Our new toner cartridge typically gives you 15,000 pages between
changes. Paper handling? Two 250-sheet trays come standard. And
finally, value. As the chart below shows, not only do we give you a lot
more than our leading competitor, we also charge you a lot less.
So if you're considering a new printer, we invite you to try the new
T1 microLaser Pro 600. We're so confident you'll like it, we’ll even give

Ask you a 30-day satisfaction guarantee. For more information or a

1412(;%(1%:0%0 dealer near you, call 1-800-527-3500.

Rebate. o =

TI microLaser Pro 600  HP LaserJet® 4 HP LaserJet 4M

Speed/Processor 8ppm/RISC 8ppn/RISC 8ppm/RISC
Memory 6MB 2MB 6MB
Emulations PCL5/ Adebe* PostScripte 2 PCLSE PCL5E/AdobePostScript 2
Compatibility DOS/Mac DOS DOS/Mac
Toner Cart. Life 5K pages 6K pages 6K pages
Paper Trays 250 sheet/250 sheet 250 sheet/100 sheet 250 sheet/100 sheet
Auto Language Switching Yes No Yes
Auto Interface Switching Yes Yes Yes
Network Options Yes Yes Yes
List Price* $1599 $1759 $2399

EXTENDING YOUR REACH

WITH INNOVATION™

*“ TEXAS
INSTRUMENTS

Circle 154 on Inquiry Card.



News &Views

SOUND CARDS

Sound-Card Standards Heading for MIDI

When you buy an audio

CD and play it on your CD
player, you’re hearing 16-bit
sound at a sample rate of 44.1
kHz (44,100 samples per sec-
ond). But until recently, most
computers with sound capabil-
ities offered 8-bit (or less)
sound, which is fine for speech
playback or for simple “shoot-
’em-up” game sounds, but not
good enough for many of to-
day’s multimedia applications,
which may include a range of
sound effects and music re-
quiring 16-bit CD-audio sound
quality.

Currently there are no clear
software-interface standards for
16-bit sound boards. In the
Macintosh world, the standard
interface is the Macintosh
Sound Manager, which now
supports 16-bit sound, allow-
ing vendors such as Media Vi-
sion to enter the Mac market
with their sound boards.

In the DOS/Windows world,
the two hottest-selling boards
are Creative Labs’ Sound
Blaster and Media Vision’s Pro
Audio Spectrum series, both of
which use their own sound in-
terfaces. Then there’s Mi-
crosoft Windows’ own sound
API, which supports Mi-
crosoft’s own 16-bit sound in-
terface as well as the General
MIDI interface.

These varying standards pre-
sent a problem for CD-ROM
publishers. The sounds that are
stored on a CD-ROM disc
must support the sound hard-
ware of the host computer or
they won’t play back. Says
Chris Andrews, founder of
UniDisc, a Santa Cruz, Cali-
fornia-based CD-ROM pub-
lisher offering titles such as
the Guinness Book of World
Records and the Grammy
Awards, “the two main com-
panies in the game are Creative
Labs and Media Vision, and
most [CD-ROM developers]
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design for those two.”

Even competitors of Cre-
ative Labs acknowledge that
Sound Blaster is currently the
dominant sound standard in
the DOS/Windows environ-
ment. For example, Logitech’s
SoundMan 16 sound card sup-
ports the Sound Blaster inter-
face. Says David Pelton, Log-
itech’s product manager for the
SoundMan, “we recognized the
fact that Sound Blaster is the
de facto compatibility stan-
dard.”

However, Steve Podrad-
chik’s Seattle-based Medio
Multimedia CD-ROM pub-
lishing company is simply sup-
porting the Windows sound

API. “Any sound board that
works under Windows,” says
Podradchik, “will support our
titles.”

The bottom line is that if you
want a multimedia system on
a PC, you will need Windows
and a sound card that supports
Windows.

While Sound Blaster may be
the current standard, industry
insiders that BYTE talked to
all agreed that a more universal
standard for sound will take
hold in the next few years. Paul
Jain, president of Media Vi-
sion, points out that “small
companies like us and Creative
Labs don’t spearhead stan-
dards.” The standard that is

likely to emerge is General
MIDI, which is already the
standard interface in the digital
music industry.

Says Joe West, owner of
Computers and Music in San
Francisco, “General MIDI will
become the standard that re-
places Sound Blaster files. It
will be a lot easier on develop-
ers and will allow OEMs to
make better stuff.” This pre-
diction is echoed by Media Vi-
sion’s Jain and Logitech’s Pel-
ton. “Our belief is that General
MIDI will become standard,”
says Jain. “It allows develop-
ers to work with one instruc-
tion set.”

—Nicholas Baran

Demand for Multimedia Upgrade Kits Grbwing

If you’re going to set up your computer for
multimedia applications, you’ll need a CD-ROM
drive and a sound card. That’s why a lot of ven-
dors are selling multimedia upgrade kits.

The demand for both CD-ROMs and upgrade
kits is just starting to grow. Paul Jain, president
of Media Vision, says that last year the compa-
ny sold about four times as many individual
sound cards as it did multimedia upgrade kits
(i.e., sound cards and CD-ROM s sold as a pack-
age), which confirms that the game market still
dominated the demand for sound cards at that
time. Still, “multimedia upgrade kits are be-
coming a major revenue source for us,” says
Media Vision’s Elizabeth Fairchild.

According to John Eroszonak, director of ven-
dor relations for mail-order house PC Connec-
tion, the company has been selling sound boards
steadily since last year, but CD-ROM sales are
just starting to pick up. “Last year, most cus-
tomers were buying sound cards for games. But
now there are a lot more applications taking ad-
vantage of CD-ROM and 16-bit sound, for ed-
ucational use, for example,” he notes. Never-
theless, Eroszonak says that PC Connection sells
more CD-ROM drives and sound cards sepa-
rately than bundled as multimedia upgrade kits,
although upgrade-kit sales are also picking up.

In spite of the growth, CD-ROMs “haven’t
hit their stride yet,” says Eroszonak. Chris An-
drews, president of CD-ROM publisher Uni-

Disc, says, “a good CD-ROM title ships about
25,000 units; we’re like a small book publisher.”

But the outlook is promising. First of all, CD-
ROMs are not driven only by the multimedia
market. Many operating-system vendors are dis-
tributing their software on CD-ROM: Sun Mi-
crosystems, Next Computer, and Microsoft, to
name a few. And software developers like to
distribute software on CD-ROM.

Once users have CD-ROM drives, the appli-
cations will follow. Says Steve Podradchik of
Medio Multimedia, “Acceptance [of CD-ROM]
is going up, but there’s a lot of confusion. Mul-
timedia always requires CD-ROM, but CD-
ROM doesn’t always require multimedia.” But
Podradchik acknowledges that most CD-ROM
titles require at least 8-bit sound capability.

Probably the biggest challenge for CD-ROM
is gaining acceptance in the business world. Ac-
cording to Cathy Harris, Microsoft’s product
manager for PowerPoint, a survey of registered
PowerPoint users shows that less than 1 percent
use sound and video in their business presenta-
tions. However, Media Vision’s Paul Jain says
that a growing number of organizations are pur-
chasing his company’s sound boards, including
Boeing and the Department of Defense, which is
using multimedia systems to teach foreign lan-
guages to its intelligence personnel. “Thirty per-
cent of our customers are business users,” says
Jain. —N. B.



DEVELOPERS:

Have you been asked to produce a fast, open, [dlSiatad application
that is inexpensive to deploy and differentiates your company?

Then we have a suggestion...

ine.

use our eng

The new Raima Database Server is a Raima Database Server

product designed for developers who %o Mettiple Asts spphdaton calls
value flexibility along with speedand """ | ARl opBc oplect, Record custom " rone
support for standards. Your application /‘inF e
design is not constrained by the sondsss  TCP/IP LanMam  SPX  LanServer~ """ "
database interface. Why? With RDS, we Flexible Database Schemas I
begin with a multithreaded client/server el o Combined___ Network — dealor
architecture coupled to a high perfor- Nuitiphe Oeratiing Systams e
mance SQL processor/optimizer. Then ~ Persessiy - Netware ' ywix os/2 Windows ready!

we add support for C++ objects, a fast
record-oriented API, and custom extension modules featuring remote procedure calls from
your client application to your server-hosted user defined functions. Further, your database
schema can be fully relational, network, or a combination of the two. It’s all there for you.

Join the thousands of developers, from small vertical market ISVs to
industry giants like Hewlett Packard, who use our technology to set
their applications and products apart.

Supports
stored
procedures,

(UL EEREE ol 1-800-DB-RAIMA for more information.
referential

integrity! n AI M A

Raima Corporation, 1605 NW Sammamish Rd., Issaquah, WA 98027 (206) 557-0200 Fax: (206) 557-5200

1993 Raima Corporation. Raima Database Server is a trademark of Raima Corporation. Raima is a registered trademark of Raima Corporation.
Other computer and software names are trademarks or registered trademarks of their respective holders.

Raima Benelux - 31 (2159) 44738 Raima Deutschland 49 (7022) 9256 44 Raima Espafa 34 (3) 485 13 04 Raima ltalia - 39 (49) 829 1285
Raima UK Ltd. - 44 (276) 685 761 Rhone-Alpes - 41 (21) 825 4800 France - 33 (1) 46 48 61 02
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AMD' Is Pleased To Point Out That Our x86 Microprocessors
Are Certified As Microsoft Windows-Compatible.

Down at the bottom and over to the  And we're proud to show it. After all,

right. You can’t miss it. what better standard to measure a
o Right there in the cornerof ~ microprocessor by?
g every AMD x86 microprocessor is Of course, Microsoft doesn't let just

vaosoi. @ 1080 that says our CPUs are 100% — anybody put a Windows logo on their
S Microsoft Windows-compatible.  product. Each CPU has to be tested and

901 Thompson Place, P.O Box 3453, Sunnyvale, CA 94088. © 1993 Advanced Micro Devices, Inc. AMD and the AMD logo are registered trademarks of, and Am48o is a trademark of Advanced Micro Devices, Inc. Windows and the Windows logo are trademarks of Microsoft Corporation



Advanced
Micro
Devices

Am4386 DX-

WINDOWS:.,
COMPATIBLE

confirmed before it's pronounced Windows-  Windows-compatible logo in the corner

compatible. Which means you can be of AMD microprocessors.

certain that AMD microprocessors, For more details, call AMD.

present and future, will run Windows-

based applications without a hitch. 800-292-9263 ﬁ £ Askor
That’s a promise from AMD. pck 180
So when you're looking for a system, "

keep in mind what your processor is . .
processing. And look for the Microsoft Advanced Micro Devices

Circle 69 on Inquiry Card.



News &Views

WINDOWS NT PROCESSORS

New RISC Chips for Windows NT

wmdows NT is spark-

ing some hot competition
among chip makers who want
a piece of the growing market
for high-performance desktop
PCs and servers. Three new
RISC microprocessors from
DEC (Hudson, MA), Integrat-
ed Device Technology (Santa
Clara, CA), and Toshiba Amer-
ica (Irvine, CA) are challenging
the early leads claimed by In-
tel’s Pentium and the Mips
R4400. All three new chips are
sampling now and are sched-
uled for volume production
early next year.

DEC’s entry is the AXP
21066, the lowest-cost mem-
ber of the Alpha AXP family.
The 21066 sets a new standard
for integration: It’s the first mi-
croprocessor to include support
for PCI (Peripheral Component
Interconnect). It also integrates
a memory controller and a
graphics accelerator.

IDT and Toshiba are intro-
ducing separate versions of the
new Orion R4600, developed
in a joint venture with Quan-
tum Effects Designs (San Jose,
CA). The Orion is a Mips
R4400-compatible CPU that
is claimed to be faster than
Mips’s own R4400PC. IDT is

CPUS FOR WINDOWS NT
DEC AXP 21066

Cleck speed 166 MHz

SPECint92 70

SPECTp92 105

Transistors 1.7 million

L1 cache 16 KB

Process 0.68-micron
CMOS

Die size 209 square mm

Price’ 424

ORION R4600 NIPS R4400PC
100/50 MHz 150/75 MHz

68" N/A

60" N/A

1.8 million 2.3 million

32 KB 32 KB
0.64-micron 0.6-micron
CMOS CMOS

76.5 square mm  157.5 square mm
$288* $500*

*price in quantity of 1000; “*approximate; N/A = information not available

PENTIUM 66 POWERPC 601

66 MHz 66 MHz

67.4 60

63.6 80

3.1 million 2.8 million

16 KB 32KB
0.8-micron 0.65-micron
BiCMOS CMOS

294 square mm 120 square mm
926 464.5

producing a 5-V version while
Toshiba makes a 3.3-V part.
IDT says it will introduce a
3.3-V version as well in 1994.
All these chips share a com-
mon design philosophy: By de-
parting slightly from existing
architectures within their re-
spective processor families,
they slash costs while deliver-
ing Pentium-level or better per-
formance.

DEC’s 21066, for example,
shares the same superscalar ar-
chitecture as the faster AXP
21064, but it’s clocked at 166
MHz instead of 200 MHz. The
data bus was scaled down from
128 bits to 64 bits, and the pin
count was reduced from 431
to 287.

TI COURTS 486SX AFTERMARKET

Even as Intel eases off production of its 4865SX processor class to embrace
its next-generation processors, competitors are jumping in to give new sizzle
to old chip designs. Following the example of AMD, which is shipping three
versions of 486SX chips, including one that runs at 40 MHz, Texas Instruments
((800) 477-8924 ext. 3726) has announced a family of 486SX-class proces-
sors that offer up to 50-MHz clock-doubled performance for energy-aware sub-

notebook and desktop designs.

Based on microcode that Cyrix wrote for its Cx486SLC and Cx486DLC
processors, the two-level “Potomac” family is primarily for users who need
portable and desktop performance in the Intel 486DX2-50 range but don’t
need the FPU and its price premium. The TI486SXLC is pin compatible with
Cyrix’s 100-pin flat-pack SLC, yet it offers higher speeds: 25 MHz and clock-
doubled 20/40 MHz for 3-V designs and 33 and 50/25 MHz for 5-V designs.

42

BY'FE DECEMBER 1993

—Ed Perratore

Yet despite these modifica-
tions, the level of integration
was actually increased. The
21066 includes the equivalent
of a complete processor-to-PCI
chip set, except for a bridge
chip to a secondary I/O bus.
The bridge chip was omitted
so that system designers can
couple the 21066 to any sec-
ondary I/O bus they want, such
as ISA or EISA.

All this integration adds ap-
proximately 10 percent more
silicon area to the core logic of
the 21066. The chip is current-
ly manufactured with the use
of a three-layer-metal, 0.68-mi-
cron, CMOS process technol-
ogy, but it will move to a 0.5-
micron process next spring,
shrinking the die almost 50 per-
cent.

The Orion R4600 similarly
diverges from its parent archi-
tecture while maintaining com-
patibility and reducing cost. Al-
though it’s pin compatible with
the Mips R4400PC, the Orion
has a five-stage instead of an
eight-stage pipeline, and it sub-
stitutes a two-way set-associa-
tive cache for the R4400’s di-
rect-map primary cache. IDT
says these modifications result
in fewer stalls during instruc-
tion processing.

Another significant depar-
ture from the R4400PC is the

Orion’s fully static core and
standby mode. A new wait in-
struction stops all internal
clocks and dramatically cuts
power usage. IDT says the 3.3-
V Orion consumes only about
2.3 W when running normal-
ly, and 40 to 60 milliwatts
while on standby.

The Orion’s die size, power
dissipation, and price are about
half that of the R4400PC. Yet
it’s fully compatible with the
R4400PC and has the same 64-
bit data paths.

The first Orion will be
clocked internally at 100 MHz
and externally at 50 MHz (i.e.,
100/50). Next year, faster ver-
sions are expected to range
from 120/40 MHz to 133/66
MHz, topping out at an esti-
mated 84.5 SPECint92.

Of course, other chip mak-
ers aren’t standing still, either.
In 1994, Intel plans to move
the Pentium to a 0.65-micron
process that should boost its
performance while sharply re-
ducing both power consump-
tion and manufacturing costs.
IBM and Motorola hope to
introduce their PowerPC 603,
604, and 620 chips by late
1994, and speedier versions of
the Mips R4x00 series and
DEC Alpha are anticipated as
well.

—Tom R. Halfhill



C Set++

Get set for incredible 32-bit power. Get set for
mission critical reliability. Get set for a range
of advanced features. Get C Set++' from IBM
Programming Systems. C Set++ is the

most complete object-oriented applica-

tion development package vou can buy

for OS/2: I ®
C Set++ lets you create the most O

advanced, high-performance applica-

tions imaginable. Its 32-bit C/C++ compiler lets

you unleash all the power of 0S/2, giving you

industrial-strength code for your mission critical

applications. It has an extraordinary code opti-

mizer with a full set of options—even 2

a switch to optimize for the new Pentium™

processor. Plus there’s a full set of

class libraries, including application C

X . = O - % 3
I I l I : ;: I’ I O I l Set your eyes on this: C Set++ gives the Workplace Shell™

quite a workoul.

&,
A,
t++

frameworks for PM, container classes and classes With C Set++, it’s easier than ever to
for multitasking, streams and more. set your sights on success. To order or to

There’s a whole set of other helpful features, find out more about 0S/2 2.1 or C Set++,
like an interactive source level debugger. The call 1 800 3-IBM-0OS2. In Canada, call
unique Execution Trace Analyzer traces the exe- 1 800 465-7999, ext. 460.

cution of a program, then graphically displays dia-
grams of the analysis. You also get Workframe/2;'
a language-independent tool that lets you
customize your own environment. It’s adapt-

o
able and flexible — you can
use any 16 and 32-bit DOS,
Windows™ and OS/2 tools. ¢

IBM and OS/2 are registered trademarks and C Set + +, Workplace Shell. Workirame/2 and
“Operate at a higher level” are trademarks of International Business Machines Corporation
Pentium is a trademark of tntel Corporation. Windows is a trademark of Microsoft Corp
©1993 I1BM Corp

Operate at a higher level."
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News &Views

WORKGROUP COMPUTING

Microsoft Tunes WKW

M icrosoft tried to have

us believe that Windows for
Workgroups 3.1 was the prod-
uct that would propel the PC
industry into the twenty-first
century, but it wasn’t quite the
force that many had expected.
Version 3.1 falls down when it
meets complex network archi-
tectures, failing to deliver the
necessary security, and it of-
fers no support for ODI, LAN-
tastic, and other popular net-
works. WFW 3.1 further fails
to take adequate care of DOS
users and is woefully slow.
WFW 3.11, now in beta test-
ing, came out of the starting
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NetWare with host
peer services over IPX
and ODI drivers, and a
32-bit protected-mode
version of the IPX pro-
tocol. The product’s
speed is also improved
because it incorporates
some of the 32-bit

WFW now includes fax capabilities.

gate as no minor upgrade. Had
Microsoft released 3.11 before
releasing 3.1, the product just
might have topped the peer-
networking charts. Important
additions to version 3.11 in-
clude increased support for

PEER NETWORKS

Apple’s System 7 Pro

Features AOCE

Apple has announced Sys-
tem 7 Pro, the latest version of
the Mac OS that provides sig-
nificant capabilities for office
workgroups. System 7 Pro is
technically System 7.1, but it
has new communications fea-
tures based on AOCE. Known
as PowerTalk, these services
provide systemwide electron-
ic messaging, consolidate com-
munications services, and of-
fer security.

PowerTalk is based on Ap-
ple’s IAC, a high-level protocol
that Mac applications use to
pass messages requesting ser-
vices among themselves. IAC,
first available when System 7
was introduced, operates across
networks and so provides a sol-
id transport foundation for
PowerTalk’s services.

However, IAC is an imme-
diate messaging protocol: The
target Mac on the network
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must be active to receive ap-
plication messages. AOCE
makes effective workgroup
software possible by providing
a store-and-forward mecha-
nism that’s required when the
target Mac is switched off. For
a typical Mac with System 7
Pro, the message is queued un-
til the target Mac appears on
the network.

But ultimately the target
Mac must be on while the
sending Mac is active for the
deferred messages to proceed.
A server version—called Pow-
erShare Collaboration Server—
implements true store-and-
forwarding by queuing the
sender’s message until the tar-
get Mac becomes available.
This way, the sending Mac can
be off and the target will still
get the messages directed to it.

PowerTalk manages com-
munications in two ways. First,

technology that will be
in Chicago. And its
function as a DOS-peer client
is enhanced, in addition to its
new ability to function as a
DOS server that doesn’t require
Windows.
Microsoft also added Mi-
crosoft At Work Fax capabil-

ity, remote access to Windows
NT servers, and, finally, a cen-
tral configuration utility that
adds access control and secu-
rity for system administrators.
The new features of WFW
3.11 make it not only a lead-
ing contender for a peer-net-
working solution, but a viable
update to Windows for those
who have no need for a net-
work. MIS managers may keep
it at arm’s length, because it is
a peer environment that gives
users the potential of wielding
too much power for the needs

of an MIS department.
—Anne Fischer Lent

System 7 Pro now provides systemwide messaging.

it provides a basic mail service
API where—from any appli-
cation—a user can attach a
“mailing label” to a document.
Second, PowerTalk consoli-
dates all communications into
a universal mailbox. This mail-
box appears as an icon on the
Mac Desktop, and documents
can be dragged and dropped to
and from the mailbox.

Bundled with System 7 Pro
are AppleScript and Quick-
Time 1.6.1. AppleScript allows
you to automate forms pro-
cessing.

PowerTalk provides secu-
rity features with its DigiSign
software. It’s based on RSA’s
digital signature technology. A
PowerTalk user can “sign” a
document and forward it to a
manager, who uses DigiSign
to confirm that the signature is

valid and that the document
hasn’t been tampered with.

PowerShare servers can
function as signature reposito-
ries and can also establish peer-
to-peer sessions between Macs
with encrypted data streams.
These security features altow
offices to eliminate most paper
documents and thus expedite
forms processing.

The single-user System 7
Pro Personal Upgrade Kit costs
$149. A 10-user version is
available for $999. Volume li-
censing is available. Power-
Share Collaboration Server
software will be available in
early 1994 for $999. A Mac
with 5§ MB of RAM is required
to run System 7 Pro, and 8§ MB
is required to run PowerShare
Collaboration Server.

—Tom Thompson
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Developers: on your marks, get set—GUL! ®
With VX-RExX,) WATCOM™s

visual development environment

for 0S/2° REXX, you’re on the fast

track to creating applications that

exploit the gruphi(-al user interface i

capabilities of OS/2 and the Workplace Shell” “rol N =

VX-REXX is an casy to use, powerful and fully ve
integrated environment that combines a project

management facility, visual designer and

an interactive source-level debugger to

deliver a very approachable and highly

productive visual development environ-
ment. With the visual designer, you can graphically
create CUA "91 objects, quickly customize their
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g Eat .’ Ol]_ With the visual development environment of VX*REXx.

it’s all systems GUL
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properties, and easily attach REXX proce-
dures t.() th(r objects. ‘ . p—
Since it’s based on IBM System Object
Model (SOM) technology, the VX-REXX

environment is wide open. You can access

T \ e el ng [YRO /5 . system. So when it comes to developing
all standard REXX APPs including DB2/2. VX-REX\ 0S/2 applications, VX-REX\ s the way

to GUL. To order or to find out more about 0OS/2 2.1
or VX-REXY, call 1 800 3-IBM-OS2. In Canada,
call 1 800 465-7999.

also lets you package applications as EXE files or PM
macros. There’s support for multithreaded applica-
tions. You can even include OS/2 style help and hints
in your applications.
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News & Views

WINDOWS WORD PROCESSING

WordPerfect 6.0

for Windows:
Bigger and Meaner

A full installation of

WordPerfect 6.0 for Windows
uses 33 MB of hard disk space,
about 21 MB more than ver-
sion 5.2. Figuring 312 days be-
tween versions, that comes to a

other menus and bars, hide the
line if you want. And if you
want to use another program
from within WordPerfect, such
as a personal dictionary, you
can drag a file or program icon
y from the Windows
§ File Manager onto
 the button bar.
Enhancements are
rampant. Quick-
Menus of commonly
used functions, for
example, showed up
in version 5.2 only
when you clicked

® your right mouse but-

TextArt, a bundled utility that WordPerfect licensed
from Bitstream, lets you create special text effects.

growth rate of about 69 KB of
code per day, or roughly 49
bytes per minute. Yes, Win-
dows word processors do grow.
But so have the reasons to con-
sider WordPerfect Corp.’s lat-
est rollout.

For the same $495 price, the
new version sports a cleaner,
more graphical, and customiz-
able interface—the result, says
the company, of a complete
rewriting of the product. New
icons for the button bar and the
addition of a smaller “power
bar” speed the most-used func-
tions you select from among a
total of 81. The top line of your
screen, formerly reserved for
the WordPerfect title plus your
current filename, now changes
by default to a help prompt that
describes each button you point
to with your mouse.

You can alter information
on the bottom of your screen’s
status line to show what you
find pertinent or, as with the
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ton on a graphic box,
OLE objects, or the
button bar. Now, the
limits are off; click
on text, graphics, bars, or any-
where else, and you’'ll get a
QuickMenu. Another function,
called tables, now allows data
fills, named ranges, and the use
of 98 cell formulas—a far cry
from version 5.2°s simple arith-
metic.

Much of the program’s ad-
ditional girth is due to not
merely enhancements, but
functions you never saw here
before. For one, WordPerfect
6.0 is bundled with Express-
Docs, more than 45 customiz-
able document templates that
previously cost an extra $19.95.
If a staffer needs some hand-
holding, for instance, the new
Coach feature provides a step-
by-step walk-through of a
variety of tasks.

TextArt, an impressive bun-
dled utility licensed by Bit-
stream (which also created the
25 included TrueType fonts),
lets you create special type ef-
fects in various shapes, colors,

NEW WORDPERFECT 6.0 FEATURES AT A GLANCE
¢ Increased customization of the user interface.
¢ Comes bundled with ExpressDocs templates.
¢ Import and export of all common word processing, spreadsheet,

and database formats.

¢ Improved tables, with 98 formulas, numerical cell formatting,
automatic calculation, and other spreadsheet features.

¢ Incorporation of WordPerfect Presentations’ drawing tools.
* Charting functions for graphs based on table or spreadsheet data.
¢ Sound-clip embedding in documents; also, support for OLE server

multimedia applications.

¢ Document Information feature counts words, lines, paragraphs,

pages, and more.

fills, and shadows.

Perhaps the biggest new ad-
dition to 6.0, however, is that
much of the functionality of

er curves, text contour around a
curve, vector drawing tools,
and seven chart types that you
can create from a table or from

WordPerfect Presentations has
been included here, too: Bézi-

imported spreadsheet data.
—Ed Perratore

The latest Software Publishers
Association report estimates
that North American sales for
DOS-based spreadsheets de-
clined by 56.2 percent in the
second quarter of 1993 com-
pared to the same period in
1992. Still, the SPA shows that
total sales for DOS spread-
sheets in the second quarter of
1993 accounted for $37.6 mil-
lion in North America (and an estimated $125 million in 1993), a market that
Borland and Lotus continue to cater to.

This fall, Borland released Quattro Pro 5.0 for DOS. Now Lotus is poised
to strike back with 1-2-3 release 4 for DOS (shown above), which will require
at least a 286 processor (Lotus says it will continue to sell and enhance
1-2-3 release 2.4, which runs on Intel 8088-based processors). Release 4
will likely include faster recalculation, improved printing and charting, and
version management similar to that of release 4 for Windows. Lotus says it
will release the upgrade in the first quarter of 1994.

LOTUS, BORLAND UPDATE DOS SPREADSHEETS
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Although sales of DOS spreadsheets were down in the second quarter of 1993
compared to the same quarter of 1992, sales of DOS word processors increased,
thanks to new versions of DOS-based Microsoft Word and WordPerfect. (NA
indicates sales of less than $1 million. All figures are in millions of dollars.)



They're all here. All the tools, tips and techniques you need

to send your OS/2® development rocketing up the charts.
Brought to you by the original artists: IBM’s own 0S/2 develop-
ment team.

Develop

Join The Developer Connection for 0$/27
and you'll receive the most timely and extensive
information available to the OS/2 community.
Four times a year, you'll get a CD packed with the

latest productivity tools, utilities and sample programs ,-
from IBM and others. A powerful browser and easy, graphical /
user interface let you locate any topic instantly in our com- >
prehensive technical library.

Each CD includes the latest releases of smashes like  \
“The Developer’s Toolkit for 05/2,” “Multimedia Presenta-
tion Manager/2 Toolkit,” and “Pen for 0S/2
Toolkit.” Plus, you also get pre-release
versions of many IBM products, operating sys-
tems, internal development tools, product demos,
bit maps—you name it.

. N .
But wait, there’s more. You also receive The Developer Connection News, our newsletter filled with

T— information about the latest 0S/2 deveiopments, new products,
NE\WS\ a Q&A column and much more. Plus, you get access to the Developer
s A EALLS, Connection forum on CompuServe’* where you can talk directly to

the experts.
And here’s music to your ears: Buy a year’ subscription to The
Developer Connection for 0S/2

before February 15,1994 for only .

$199 and receive a free copy of the I j 1

Clear & Simple® hit “Performance : ;
2.1,” a tuning kit for 0S/2. Call

1 800 6DEVCON today, and start 1 .

producing some hits of your own.

Operate at a higher level
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*CompuServe membership is required. IBM and OS/2 are registered trademarks and The Developer Connection for 0S/2 = = =
and “Operate at a higher ievel" are trademarks of International Business Machines Corporation. CompuServe is a e
trademark of CompuServe Incorporated. Clear & Simple is a registered trademark of Clear & Simple, Inc. ©1993 1BM Corp. —
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Report from[§TI('S

DAVID C. KITTOS

A Market

in Transition

Nicosia is the last divided
capital city in Europe, an ob-
stacle that hinders both the
growth of IT (information
technology) and the sharing
of knowledge and ideas be-
tween its Greek and Turkish
communities. IT in Cyprus is
changing from a hardware-
oriented market to a solutions-
oriented market. The high
profit margins on hardware,
traditionally about 30 percent,
have led to 110 dealers for a
population of 650,000. The
Cyprus PC market is clearly
becoming saturated.

Most vendors can no longer
expect large profits from
PCs—margins now average
about 10 percent. Some may
retrieve a portion of their in-
vestment through mainte-
nance agreements. While
some vendors are “onc-man-
and-his-dog” businesses,
many offer a wide range of
professional, high-quality so-
lutions. These include PCs
from well-known makers
(e.g., IBM, Compagq, Hewlett-
Packard, Zenith, NCR, Dell,
and Samsung) including
cross-operating-system com-
munication. Novell solutions
are popular for office-auto-
mation projects, while Unix
dominates the client/server
arena.

Marios Loucaides, manag-
er of Demstar, a large PC and
peripherals dealer in Nicosia,
observes that many dealers
have trouble distinguishing
between products and ser-
vices. “They spread them-
selves thin, over too many ac-
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tivities, without trying
to find out how prof-
itable each one is,” he
says. His firm is divid-
ed into several profit
centers. “Activity-centered ac-
counting helps us maintain a
clear picture of how business
is going,” Loucaides adds.

Nick Stephanides, opera-
tions manager for IBM in
Cyprus, believes that vendors
who lack professionalism
have little future. IBM con-
ducts seminars for its dealers,
giving them access 1o exten-
sive resources. Level of ser-
vice and technical know-how
are very important. “We do
not expect vendors who make
little or no investment in train-
ing to be in business for long,”
Stephanides says. According
to International Data, expen-
ditures for IT on Cyprus in
1992 totaled $56 million, with
72 percent for hardware, 18
percent for software, and 10
percent for services. Forecasts
for this year projected the mar-
ket at $70 million.

These figures show that the
market does not yet appreciate
the value of software, which is
often ignored by dealers or
secn as an insignificant side-
line. Recently, | overheard a
graphic designer brag that he
had purchased a used Mac
with some CY£10,000 (ap-
proximately $20,000) worth
of “free” software on its hard
disk.

The absence of a software
copyright law on Cyprus ob-
viously hurts software sales,
but new laws will be effective

as of January 1. Also, the
relative importance of
services and software
may rise as a new gener-
ation of business users and
scientists—people who ap-
preciate the value of ser-
vices—takes over.

Cypriot computer users also
show a lack of appreciation,
even hostility, toward man-
agement consultants. This
may be part of a wider trend to
devalue intangible commodi-
ties. Many believe that advice
can and should be free. Part
of the problem stems from
abuse of the word consultant
by anyone who wants to make
a quick buck. In Cyprus, al-
most everyone claims to be a
consultant.

However, this is changing.
A new Management Consul-
tants Association aims to con-
trol entry to the profession on
the basis of qualifications and
experience. Through its Insti-
tute of Technology, the gov-
ernment has compiled a list
of registered consultants. No
subsidy will be paid on a proj-
ect unless a registered consul-
tant is used.

Kostas Kataras, the man-
aging director of Internation-
al Data’s Greece and Cyprus
office, believes that the local
IT industry is changing: “We
expect the market will soon
follow its own direction, and
this may be painful for ineffi-
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With reduced profits hitting
an oversaturated computer
dealers’ marketplace and a
new copyright law taking
effect on January 1, software
and IT consulting should
become much more
important commodities in
1994

cient and unprofessional PC
sellers.” Kataras adds that
“aggressive marketing, value
for money, a solution-orient-
ed approach, customer sup-
port, and efficient distribution
channels are...the name of
the game. It happened in
Greece, and now Cyprus fol-
lows. Transitions are painful,
but that is the way markets
work.” |

Editor’s note: The views ex-
pressed in this article are
those of the author and per-
sons interviewed by him and
do not reflect the views of his
employer.

David C. Kintos is an IT consultant
for KPMG Metaxas Loizides &
Syrimis in Nicosia, Cyprus. He
holds an M.Sc. in analysis, design,
and management of information
systems from the London School of
Economics. He can be reached on
BIX ¢/o “editors.”




Entrepreneurial Enterprise
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MAKING MONEY

WITH YOUR

COM PUTER RAYMOND GA COTE
AT HOME

Layoffs. Company cutbacks. Restructuring. In to-
day’s economic climate, more professionals are
finding less job security. Starting and running your own
company is a perennial dream of many. Just because you
work for yourself, however, does not mean that many
(indeed any) problems disappear. Now, instead of just
dealing with your manager’s schedules, you need to
plan your own schedules, make payroll, find (and
please) customers, and run a company in addition to completing the technical work.
This month, I've looked at three books that promise to help make you a suc-
cessful entrepreneur. Their quality ranges from the superfluous to the superb.

When I was a teenager, I would frequently read the classified ads in the back
of magazines and dream of the riches to be made raising earthworms, breeding
rabbits, or addressing envelopes at home. Even today, I find it difficult to walk
by books with titles like /00! Guaranteed Profit-Making Ideas. It"s not that I'm
seeking a career change, mind you; I just believe that somewhere in all that
paper might be an interesting idea.

Muaking Money with Your Computer at Home by Paul and Sarah Edwards be-
fongs in the “1001 ideas” category. It’s filled with 75 truly uninteresting job op-
portunities (e.g., diet-planning services or disk copying). What would make this
book interesting is if it took a realistic approach to what was
required to run each of the companies, or even profiles of
people actually running such one- or two-person shops. Even
a realistic approach to the income potential would help. Hey,
if you get 300 people to each pay $100 for your newsletter,
you could make an extra $30,000 a year! OK, how about de-
ducting that new laser printer, page-layout software, adver-
tising, postal fees and permits, and mailing-list databases.
Suddenly that $30.000 “extra income™ turns into a $5000
loss.

How well do you deal with stress? Do you feel you need to
actually sleep nights? In his aptly named book, Walking the High-Tech High
Wire: The Technical Entrepreneur’s Guide to Running a Successful Enterprise,
David Adamson describes the highs and lows of his experiences as founder of a
high-tech electronics company. Perhaps “walking™ is a little too bland. “Jug-
gling” on the high wire is more appropriate. Adamson provides a series of per-
sonal memoirs, each with its own business moral. He covers the difficulties of start-
ing a business, problems of undercapitalization, competition for venture capital,
bill-collection trauma, and dealing with the government as a customer. You'll even
get a glimpse of seme interesting international mail fraud.

Each of Adamson’s stories is entertaining, but factual details are lacking. I fre-
yuently wanted to call him and ask, “Yes, but what were
your criteria for laying people off? How did you manage to
convince your investors to back off for a month? When you
determined sales were down, how did you motivate your
sales force?™

Many entrepreneurs, at least the ones I’ve met, are a lot like
teenagers: They feel invincible. It’s only as maturity sets in
that they realize, “Hey, I've actually got a company I need to
run. We need to plan.” If you fall into this category, you
must read Engineering Your Start-Up: A Guide for the High-
Tech Entrepreneur by Michael L. Baird.

Books & CD-ROMs

- THE OED ON CD-ROM

OXFORD ENGLISH DICTIONARY

{SECOND EDITION) ON CD-ROM

Oxford University Press, Walton St., Oxford, U.K. 0X2
6DP, +44 865 267979; fax +44 865 56646, $895

he Oxford English Dictionary. or OED.

was first printed as 125 separate vol-
umes, from 1884 to 1928. Revisions and sup-
plements were issued over the years, culmi-
nating in a new 20-volume second edition in
1989 containing 616,500 words. The word
definitions and 2.4 million quotations make up
a work of 59 million words.

On paper, the OED spans 21,728 pages,
weighs around 145 pounds, and costs $2750.
In contrast, the CD-ROM version weighs less
than an ounce.

On a Mac Quadra 840AV, | tried to locate
afew sample words from my Merriam-Web-
ster unabridged dictionary, such as aardvark,
poikilothermal, quark, and zyvmurgy. 1t found
all these words without a hitch.

If you need a pithy quote, searching the
quotations section can be rewarding, although
the search mechanism takes some getting used
to. Asking for all the quotes by Chaucer yields
11,902 quotes. You can do a subsequent
search on this list, narrowing your search by
providing a date, title, or portion of the quote.

When you find a quote or definition, you
can print it. | had problems printing results
to an original LaserWriter: It crashed and re-
set before it would print out the page, and
then with some garbled fonts. | had no prob-
lems printing to a LaserWriter Pro 630 with
PostScript Level 2 and lots more memory.

Does this mean 1 don't like the OED on
CD-ROM? Not at all, although I do hold it
to exacting standards, based on its reputation.
The OED on CD-ROM will be of great use in
libraries and offices that normally couldn’t
spare space for the printed version. The soft-
ware's ability to search and cross-reference
through all those millions of words makes it
a valuable research tool. The vast resources of
this dictionary, especially when they 're avail-
able with a few keystrokes, demands explo-
ration of the material. From my page-leafing
days with the unabridged dictionary, this hap-
pens to produce better results as well.

—Tom Thompson
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PROTECT YOUR
SOFTWARE

FREE!

Avuthorization Button.
Call 800-258-5061

NO BUTTON,
NO ACCESS.

Dallas Semiconductor is re-shaping the world of software
protection and distribution control with a new family of
microchips called Buttons. We put the lid on software
piracy by packaging microchips in button-shaped, stainless
steel cans. The chips contain missing but critical
information to make the software run.

We offer a variety of Authorization Buttons and features so
you can select the level of protection and price point that
are right for you.

Security Continuum

Unique |Read/Write | Password | Expiration| Decoy
Serial # | Memory |Protection| Timer |Responses

DS1420 ID Button X

Button Type

DS1427 Time Button X 4K bits X

DS1425 Multi Button X 2K bits X X

Snap In, Snap Out

Authorization Buttons interface to the installed base of
100+ million PC’s via the DS1410 Button Holder. They
simply snap in and out. The DS1410 accepts two Buttons
concurrently.

Toward a Dongleless World

New computers that accept Buttons directly, including
palm and notebooks, are being designed at OEM’s today.
Our Dongle Trade-In Program will help in your transition
to this world. With an approved ‘
application, we’ll pay you $7.00
for each dongle that you
trade in for an Authorization
Button and Holder. This offer
is good until December 31, 1993,
The one-piece price for the
DS1420 is $4.35; volume
discounts apply.

We're Serious About Security
At Dallas Semiconductor, we design and manufacture our
own microchips. And we’re the only ones in the software
protection business who do. Sixty intricate process steps
and a 64-bit unique registration number lasered into each
chip prevent duplication.

To learn how to button down your software, give us a call.

DALLAS

SEMICONDUCTOR
4401 South Beltwood Parkway, Dallas, Texas 75244-3292

Telephone: 214-450-8170 FAX: 214-450-3715
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Books & CD-ROMs

His book contains some very sobering insights. The preface
starts, “I first thought of writing this book ... just one week after
the president and I decided that our... start-up must file for Chap-
ter 11 bankruptcy.” Although it does not appear to be the au-
thor’s overt intention to scare you out of being an entrepreneur,
you will finish the book more sober than when you started it.

Baird has created a handbook for building a company—from
identifying opportunities, to raising capital, to working with in-
vestors and banks, to writing a business plan, to marketing your
ideas. Although the book is targeted specifically at software start-
up companies, you’ll find little discussion of technology. After all,
technology is what you already know how to do. Running a busi-
ness is what you need to learn. And learn you will—how to price
products, exploit market niches, and position your product for par-
ticular markets.

You’ll also find lots of hard facts on issues such as determin-
ing your risk of bankruptcy, financing your start-up while pro-
tecting your personal assets, building the right management team,
and considering your obligations to
your current employer. Remember,  ENGINEERING YOUR START-UP:
you may want your old job back. A GUIDE FOR THE HIGH-TECH

If you’re dreaming of a future ENTREPRENEUR

. . . _ Michael L. Baird
business, consider following the ex rpedre

ploits of Adamson. But if you’ve  |sgy 0.912045.48-5, $19.95
already made the plunge, Engi-

neering Your Start-Up is an essen-  MAKING MONEY WITH YOUR

tial guide through the pitfalls and COMPUTER AT 0w

] 3 Paul and Sarah Edwards,
hazards of the business world. Baird Putnam, ISBN 0-87477.736-4,

cannot guarantee a successful start- 19,95
up, but his book will help improve

WALKING THE HIGH-TECH HIGH WIRE:
your odds. W THE TECHNICAL ENTREPRENEUR'S
GUIDE TO RUNNING A SUCCESSFUL
ENTERPRISE

Raymond GA Cété is a BYTE contribur-
ing editor who, among other things, runs  David Adamson, McGraw-Hill,
his own business. You can reach him on ISBN 0-07-000468-4, $24.95

BIX as “rgacote.”

PUTTING COMPUTERS TO REAL USE

WATCH WHAT | DO edited by Allen Cypher MIT Press,
ISBN 0-262-03213-9, $45

Today’s computers are much more powerful than they were
10 years ago. Yet, we’re still doing the same old things with
these faster machines: writing, running spreadsheets, and con-
necting to on-line services. Shouldn’t today's generation of com-
puters do more for us? Such is the subject matter of Watch What
I Do, a series of articles about Programming by Demonstration.
This is where a computer observes what we’re doing and, for
repetitive tasks, learns them and ultimately does them for us.
Importantly, PBD will empower typical users to do this—not
Just programmers. Watch What | Do covers such topics as macro
recorders, learning by example, and inferencing, with imple-
mentation examples. This book is not for the faint of heart: Code
examples, screen shots, block diagrams, and grammars adorn
the pages. The text isn’t in a dry academic style, however, and it
actually makes for interesting reading. If you’re interested in the
real future of computing, check this book out.

—Tom Thompson
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Mulﬁ\n/{edia Mania

Learn the basics from adding CD-ROMs and sound
boards to making an MPC system. Includes CD-
ROM with over 400 megabytes of sounds, graphics.
animations. samples and techniques. Experiment
with several commercial multimedia demos.
Valuable coupons from major software publishers
worth over $600 inside.

$49.95 with companion CD-ROM.
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PKZIP, LHARC & Co.

Learn the basics of data compression and then the
specifics of using the major shareware and freeware

rograms. Covers features and commands for using
PKZIP. LHARC and others.

$19.95.
Data Cruncher Software-

Fail-safe way to save disk space
A Windowsshell for using any of the above software.

$17.95.
AutoCAD 12 Programming

See howto integrate custom functions andcommands
into AutcCAD. Learn batch file programming. for
user defined startup; script fikes, for specific drawing
sequences: znd custom commands with AutoLISPor
ADS. Diskette contains menus and programming
examples to help you learn fast.

$44.95 with companion disk.

Dept. B12, 5370 52nd Street SE. Grand Rapds, MI 49512
Phone: (€16) 598-0330 - Fax: (616) 698-0325
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EXCEL for Science & Technology

focuses on the power of Excel beyondthe spreadsheet.
Learn about Excel Solver. Scenario Manager,
Mathematics Functions. Physics, Chemistry,
Technology Conversion and many other topics.
This book and its companion disk allow you to
immediately apply what you learn by using the
macrosand worksheetson the disk. Excelfor Science
and Technology is more than a book; it's an
indispensable professional work tool.

$34.95 with companion disk.

The 486 Book

See why the 486 is the processor of choice; how it
works and how you can set up your system for
maximum performance — even with DOS 6.
Infoon new Overdrives. DX2s and even the pentium.
Includes SystemSleuth Professional and PCINFO
software on companion diskette.

$34.95 with companion disk.

Upgrading & Maintaining Your PC

Turn your PC into a high performance screamer!
Whether you're adding memory or a hard drive. a
CD-ROM or a sound board or upgrading an XT toa
386 or 486. this book shows you how. Includes
companion diskette of utilities and System Sleuth™
diagnostic software that helps you analyze your
systems performance.

Computing Know How Books
= for advancing your business skills

HP DeskJet Complete

Hands-on knowledge necessary for running ink jet
printers efficiently. Provides solid supportincluding
how 10 select and download new fonts. how to
choose the correct Windows printer driver, tips on
using the color options and practical advice on how
to troubleshoot the most frequently encountered
problems. The ideal reference for HP DesklJet users,
whether they're looking for information about
connecting the printer, paper handling or
programming the HP DeskJet printer.

$25.95 with companion disk.

0S/2 BIBLE

Tells you everything you want to know about IBM’s
latest and greatest Personal Computer operating
system. Learn all about the OS/2 Workplace Shell
and the fantastic programs IBM has included with
08/2. See why OS8/2 runs Windows applications
faster and better than Windows does. The appendix
contains a complete printed reference of all the OS/
2 commands, so you can find the info you need fast.

$34.95 with companion disk.

The Sound Blaster Book

This bestselling book is the complete guide to Sound
Blaster™. from installation to custom programming.
Discusses different Sound Blaster™ cards,
commercial, public domain and shareware software
products available.

$34.95 with companion disk.

__________________ —

For fast delivery Order Toll Free 1-800-451-4319 ex1. 212, or FAX (616) 698-0325

&

funde

| —Multimedia Mafia oo :4925 % | Or mail this coupon to: Abacus, 5370 52nd Street SE, Grand Rapids, Ml 49512 |
Excet for Science & Tech ... $34.95 e
Method of Payment: ' Viea 'JdMaster Card [ AmExpress . Check / M.O.
Order Toll Free IR oI CCP ym _ p |
PKZIP, LHARC & CO. v $19.95 ea. | Cardit: | b | [ |Expires: |
[ ] [ ] = | y
I 800 4 5‘ 43‘ 9 __Data Cruncher ... $17.95 ¢ Name
Available at. B. Dalton, Barnes & Nob e, Bookstar, | __AutoCAD 12 Programming .$44.95 e — e — e - I
Bookstop, Waldenbooks, Crown Books, Software | o Compert |
Etc., CompUSA Computer City Superstores, Fry's The 466 Book ..$34.95 ea. | Lompany. S— —_____ — -
Electronics, Computer Literacy, Tcwer Books, | Upgrading & Maintaining ...$34.95 ea |
Stacey's, and o’her retailers nationwide. 0512 BIBLE §34.95 o Address: - — - . -
in Canada at: Goles, W.H. Smith Books, Classic N rire . o
Bookshops, anc London Drug. Calt or write for our I Sound Blaster Book ........$54.95 ea. | City: — State: __Zip: Mo I
free catalog o' PC Books. I at Phored: Fax I
FTIT rders mclude . : - - :
Abacus : 0 Yes, please rush your free catalog of PC books and software. Dept BIZ :
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Ever seen a grown pirate cry ?

Just plug this in ... and watch
MEMOPLUG™

The amumg Software protection system based on @
hardware plug. Contains read-write programmabie
memory. ﬂu\ system is practical and easy 1o use for
both programmer and end-user. Supports various
programming languages, operating systems and
types of computers.

U-PLUG™

The premiere protection plug for UNIX systems
that conneets the standard serial port of computers
and workstations.

LANPLUG™

Comprehensive network protection starts with
asingle plug. The LANPlug lets {ou operate
protected software from any workstaticn on the
network, while supervising a number of
authorized simultaneons operation applications.

CLOCKPLUG™

This unique Time-limited software protection system is
based on a plug containing a rezl-time clock. It allows
users limited execution times for leasing and demonstration
applications.

A password system allows you to rewind the clock by telephone

U.S. office:  Tel: 1 (800) 677 1587

o o
Tel: (407) 682 1387 Fax: (407) 869 1409 EllaShlm
South Africa:  LionSoft Tel: 011 640 6002

Design: Zamir studio

Hollapd: MHP Tel: (31) 440612916 VIGROCOMPUTERS LTD
France: CTI Tel: (1)4738 1617 5 Hugamim, P.O. Box 8691

Spain Economic Data Tel: (34) 1 44228 00 Haifa 35022 ISRAEL

Czeck Republic; PC Kompas Fux: [42) 243 11 88 Tel: 972-4-516111, Fax: 972-4-528613

Currently looking for international distributors

Introducing SS ¥
A New Stan_dard n
Multlmedla " [

suggested
retail price

e 4 mullnmmha %
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Books & CD-ROMs

AMATH TOOLCHEST

C/MATH TOOLCHEST FOR ENGINEERING AND SCIENTIFIC
APPLICATIONS by Charles Bernardin Prentice-Hall,
ISBN 0-13-605866-3, $65

IMath Toolchest for Engineering and Scientific Applica-

tions by Charles Bernardin is not casual reading. Neither
is it a reference work, a tutorial, or a general review of compu-
tational algorithms. It is a fine and coherent collection of C func-
tions that Bernardin has gathered over several years for use in his
work as a professional signal-processing engineer. This book,
and the accompanying disks, are not simply a collection of rou-
tines picked up in the public domain and repackaged. Rather,
this is a professional set of tools that includes proper error-han-
dling and signaling routines.

Although the book’s accompanying software is distributed on
PC disks, the code is written in standard ANSI C and is portable
to any platform. Over 170 functions span the range from common
complex number manipulations to less common matrix and vec-
tor manipulations. The functions are grouped into major areas:
complex arithmetic, matrix and vector manipulations (for both real
and complex values), probability, statistics, numerical analysis,
and signal processing. Bernardin’s own interests are evident in the
large section on signal-processing and filtering routines.

Another example of the professional quality of these routines

‘is that all the matrix and vector functions use a dynamic, run-

time memory-allocation scheme that allows array sizes to be de-
termined as the data is generated. A charting package from Mix
Software is also provided that lets you view the results from
some of the sample programs. These are not necessarily award-
winning graphs, but they’re quite sufficient for viewing experi-
mental data. Professional engineers, programmers, and students
will find a wealth of useful routines to address their numerical
problem-solving requirements.

—=Raymond GA Cété

WORLDWIDE COMPUTING

THE MULTILINGUAL PC DIRECTORY by lan Tresman
Knowledge Computing, ISBN 1-873091-02-8, £35 (about $53)

oday, with communications needs that span the globe, I

find myself constantly limited by a plain English-only com-
puter. Although my primary machine of choice, a Mac, lets me
add such touches as a proper greeting in Russian, a salutation in
Japanese, or even the proper spelling of my last name, the ubig-
uitous PC is a bit hard-pressed to provide the proper characters,
particularly under DOS.

Make no mistake, though, such products do exist, from Egypt-
ian hieroglyphic word processors to Russian databases and Zuni
font packs. The Multilingual PC Directory is a growing collection
of multilingual and foreign-language products for IBM PCs and
compatibles. Whatever your desire, to chatter in Chinese, ex-
pound in Ethiopian, or declaim in Danish, you’ll find a product
to fill your needs. This is an invaluable resource for anyone who
ever needs to write in more than one language. &

—~Raymond GA Cété



POOR OLD MOUSE.

Most of the time all mice are nice and fine for pointing around. But when it
comes to inputting graphics or logos into any application or any CAD package,
they are hopeless. They just can't — and so you can't. No way.

Problem? Yes and no. It depends — you may shrug your shoulders and say
“Well, I'll never do CAD and | just never want to input any sketches, logos, or
photos into my computer anyway." Or — you feel that isn't good enough after
all the money you have invested and all the nice things you know you could
do today with your own graphics once they were in the computer.

PROBLEM
SOLVED.

Here comes the mouse that lets you input all
your graphics as well. How?: That's what they
all want to know, but we're not telling. Its a new
invention. It's a universal combination of a true
mouse and an independent manual drawing
board that becomes a precision full-featured
digitizer tablet once you just place the mouse
onto the board. It's all in one or all separate

as required. Simply unplug your poor old

mouse, plug in our mouse and have the real all
purpose input device to your PC always at hand.
At a price poor mice can afford too.

ARISTO Coligge Board\ digital

ARISTO Graphic Systems Europe:

A Division of KOH--NOOR Inc. ARISTO Graphic Systeme GmbH & Co. KG.
100 North Street, P.0. Box 68,  Schnackenburgallee 41

Bloomsbury, NJ 08804 - 0068 D - 22525 Hamburg (Germany)

Tel: (800) 631 - 7644 Tel: (040) 853 97-226

Fax: (908) 479 - 1513 Fax: (040) 850 04 25

ALL IN ONE.

Mouse, Digitizer Tablet, Drawing Board
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Absoft F77
for Windows NT™
by Absoft Corporation

A globally optimizing ANSI

Standard FORTRAN 77 with all

Dol) MIL-STD extensions.

Intel486™ and Pentium'™ optimizations produce the fastest F77
applications for NT. Compatible with MS C/C++. windbg. and
other NT SDK tools. VAX. Sun, Cray. Fortran 90 features aid in
porting. Source compatible with other Absoft F77s for
Macintosh, DOS, NeXTSTEP & UNIX.

List: $695 Ours: $599 FAXcetera #: 0012-8601

WindowsMAKER .
Professional 5.0
by Blue Sky Software

Next generation of the most powerful
C/C++ Code Generator and Prototyper for
Windows 3.1. NT & Win32s. The fastest
way to create full-featured Windows apps.
This product stands out. does every

thing—even a toolbar can be created with
I click! Test run your design, make changes interactively. gen

erate code for multiple platforms—ANSI C. MFC. OWL. etc.:
widest compiler support in industry. TrueCode technology-

user code is 100% preserved. Ilighly recommended!

List: $1,096 Ours: $899 FAXcetera #: 2602-0003

New Version of Mathematica!
by Wolfram Research

Solve your math problems faster with
Mathematica. Powerful numerical. svmbol-
ic. and graphical capabilities make
Mathematica an excellent productivity tool
for engineers. scientists, financial analysts,
and researchers. High-level programming
language lets you translate ideas into pro-
grams quickly. For impressive technical
reports and presentations, simply combine text. calculations.
and graphies in electronic documents you create automatically
when yvou wuse Mathematica.

Standard/Win. List: $595

Enhanced/Win. List: $995
FAXetera #: 2014-0001

Ours: $505
Ours: $845

Commence 2.0 Adds
LAN Support, 50+ Major

New Features
by JENSEN-JONES, INC.

Commence 2.0. the most powerful and
flexible PIM for Windows, gives users an
easy way lo store, organize. view—and
share information. Includes basic PIM
features: calendar. contact management.
task management, plus powerful new features for transparently
sharing Commence databases. views, categories. connections
and a unique database synchronization feature.

List: $395 Ours: $289 FAXcetera #: 3015-0001

BPradise”

ae e by IBM

4 0S/2 v2.1 lets you take advantage of the
award-winning teatures found in v2.0
and increase your productivity with new
enhancements. Includes support for MS
05/2 Windows v3.1 applications including
< enhanced mode and full 32-bit graphics
engine. Adobe and TrueType Font sup
port gives you the best of both worlds. WIN-OS/2 setup icon
allows changes to default values of all Windows applications.

Start your DOS and 0S/2 apps from a WIN-OS/2 Desktop!

List: $249 Ours: $139
Upgrade List: $199 Ours: $ 99
FAXetera #: 3142-0009

[.P%QD“CI’ OF ‘I'HE MONTH

Symantec C++
Professional 6.0
by Symantec
Heauh new levels of programiming
rwer Wil Symantec Cas  for
dews. DOS. and  Wind2s.
bew IDDE revolution:
i3 .tqu m Ineludes aptimizations and toola
M%d Uy Vsl tools, with MFC 2.0 end
- of decumentation. Your productivity
trpch Yo exn go o vacalion: an included
inrﬁv wm 10 Harmmlt will get you there.

| 1 éohlpe“tive Upgrade for Borland or Microzoft customers $199.

& . List: $499
Upgrade List: $199
% 21320038

Ours: $299
Ours: $189

CA-Clipper 5.2
Competitive Upgrade
by Computer Associates

Yes. the newly released CA-Clipper
version 5.2 is being offered to Xbase
language product owners at the low
retail price of $199. This competitive
upgrade is available for a short time
only! What a great opportunity to get
the power of CA-Clipper. at a super
price! And now when you buy. get your choice of dBFast.
Clipper Tools or dBASE Compiler Kit—FREE from CA when
you register!

List: $199

-

CA-Clippet
.,

Ours: $129 FAXcetera #: 1004-0017

Q+E Database Library
by Q+E Software

Q+E Database Library 2.0 streamlines
DBMS-independent applications develop-
ment by providing transparent access to
major SQL and PC DBMS from user's
desktops with automatic support for
ODBC & IDAPIL. QELIB2 works with exist
ing development tools and is simply the
best way to add complete DBMS access to applications today.
and tomorrow!

List: $699

ASug)T a5HUVIRG 3O

o

Ours: $559 FAXccrera #: 2625-0002



Best Sallers =

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 Developers Kit
for Windows. The “Incremental
Strengths™ feature enables gradual
migration from C to C++ one block at a
time. High C/C++ provides optional ANSI
conformance, eight levels of global optimization and a full
implementation of C++ templates.

List: $795 Ours: $669

WataWare “

T b s

FAXcetera #: 1590-0008

C++/Views for OS/2 S e
by Liant Software Corp. '

C++/Views is the best object-oriented
application framework for developing
multi-platform. native GUI programs | .
using C++. C++/Views includes a l-"i,p B - |
library of over 100 C++ classes that

solve i broad range of software development problems including
interface design., data management, event processing. and
more. C++/Views includes C++/Views Constructor. a unique
development tool that lets you work visually with the
C++/Views class library. C++/Views applications are source
code portable across MS Windows, 0S/2 PM. OSF/Motif. and
Mac. No rovalties or run-time fees. Source code is free.

List: $749 Ours: $599 FAX.etera #: 1812-0001

WATCOM™ SQL for Windows
by WATCOM

WATCOM™ SQL for Windows is a complete
client/server DBMS including a standalone v
single-user SQL database server. WATCOM a
SQL for Windows allows you to develop and
deploy single-user standalone applications, o

and to develop applications for use within

the WATCOM SQL Network Server Edition.

WATCOM SQL for Windows includes support for the
Microsoft Open Database Connectivity (ODBC) standard for
database applications.

WATOOM

L

List: $395 Ours: $299 FAXccrera #: 1683-0013
°
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Microsoft Visual Basic 3.0
by Microsoft Corporation

. , -4 Now with buiit in data access. OLE 2.0 and more!

' Program for Windows the fast. easy way with MS
Visual Basic for Windows. Standard
Edition. A visual development environment,
flexible programming language, and now

ARSI
access to your data make this the most productive

way to go from initial ideas to impressive applications.

- P o

Standard List: $199 Ours: $129
Version Upg. List: $ 49 Ours: $ 45
Comp. Upg. List: $ 99 Ours: $ 95
Prof. Edit. List: $495 Ours: $299

FAXcetera #: 1269-0033

DataTable Spreadsheet Control
by ProtoView Development

NEW! Create sizzling database applica- ]

tions with ProtoView DataTable. a D\J\T\B!E
saphisiicated Windows spreadsheet con- a

trol that will give your application the P i
look and feel of Excel. It makes the per- 4 Ay
fect user inierface for any database. [ ;i el
With its output picture clause masking Tim
vou can edit and format data right in the £ J
cell as you type it! Works with any stan- VG g

dard dialog editor for interactive setup.
Supports all C/C++ Windows compilers and Pascal.

List: $249 Ours: $224

w/source List: $495 Ours: $449
FAXtera #: 2553-0003

WATCOM™ C/C++32 v9.5
by WATCOM

C/C++32 [s a professional. multi-platform
C and C++ development system support-
ing 32-bit extended DOS, 0S/2 2.x.
Windows 3.x. Windows NT. Win32s. and
AutoCAD ADS/ADI. The complete toolset
includes: C and C++ optimizing compilers, royalty-free DOS
extender with VMM support, licensed components from the MS
Windows 3.x SDK, interactive sourcc-level debugger, linker,
profiler, Supervisor for executing 32-bit applications and DLLs
under Windows 3.x. 32-bit run-time libraries for extended DOS.
0S/2 2.x. Windows 3.x and Windows NT, and more.

WATCOM C/C++°

~.< Ak b —
-y

List: $599 Ours: $349  FAXccers #: 1683-0003
AR A D B o a or Deta
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Whether for Business, Home or Entertainment,
Acma has a Solution to Make You Smile

14" SVGA Monitor
(1024 x 768, .28mm, NI)
for Crisp Color Graphics

170M B Ilard Drive
and 128K External Cache
Jor Plenty of Room

é—*&&
Four Time PC World
Best Buy Winner

June 1993

February 1993
November 1992
October 1992
1
Built-In High Performance Multisession 3%?:tuc§:g,{3£
CD-ROM Drive for CD-ROM, i
Photo CD & Audio CD Playback - : : \ , )
and Desktop Ergonomics* [—TTTT 1.44 & 1.2 Disk Drives for
— = Flexible Input Options

. = I
COSolupa ey oo Built-In ITigh Performance

Interest*
Ererypinteres = _— Stereo Speakers for
e @ = Desktop Ergonomics*

Ready to Run All
Your Windows, DOS,

: ﬁ CEES / & 0S/2 Applications

SPECICATIONS Tour WPC Pl S comes [T CHSTTETTICN
with thcse CD-ROM software titles:

Intel 486 Processor 486SX/33 PC $1399

170M D Hard Drives 486SX/33 MPC 81699

4MB RAM Exp to 32MB g

128K External Cache O GG N A G 2l

14" SVGA Color Monitor - 486DX/33 PC 81499
1 VGA Card with IMB Sound Library, King’s Quest, 486DX/33 MPC 81799

IDE Controller Mixed Up Mother (ioose 486DX/33 MPC £1899

544’6 & 1 (‘:2 Drives Microsoft Bookshelf: i -+

esklop Case American Heritage Dictionary, .

101 Enhancefl Keyboard Bartlett’s Familiar Quotations, 282DX2/§0 ZC A2

3 B.utton Serial Mouse The Concise Columbia Dictionary, 0 $1899

Built-In Stereo Speakers™* The Concise Columbia 486DX3/50 MPC+  $1999

CD-ROM Drive* Encyclopedia, .

Sound Card* The Hammond Atlas. 486DX3/66 PC 81799

CD Software* Roget’s Electronic Thesaurus | 486DX2/66 MPC $2099

*MPC & MPC+ Systems Only I 486DX2/66 MPC+ $2199

The New Acma 486 Multimedia Computer.
The Latest Addition to the Family of Solutions From Acma.

Call & Order Today
- CC o B

COMPUTERS, INC.
47988 Fremont Blvd., Fremont, CA 94538
Direct: (510) 623-1213, Fax: (510) 633-0818

Ac m Nat'l/Corp.: 800-786-6888

Prices & specifications subject to change without notice.
Prices do not include shipping & hondlln Call to confirm configuration. Govel'nment: 800-578-1888

Intel Inside logo is a reglsfefed rademark of Infel Corporation.

d
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Track People with Active Badges

DICK POUNTAIN

ou’re in a meeting with a col-

league, far from your desk,

and you need to consult some

figures from your PC. You
approach your colleague’s workstation,
and as if by magic your own custom-
ized desktop appears. This is just one
way that an electronic location system
could enhance a computer network;
you might also have phone messages
or E-mail routed to the workstation
nearest to you, or check a workstation
display to find the whereabouts of an-
other colleague. Electronic location, or
Active Badge, systems like this are fi-
nally emerging as a commercial reality.

Current location methods have their
inconveniences. Broadcast techniques,
like ringing around all extensions or
hailing via a public-address system,
cause disruption and annoyance 10 ev-
eryone. Beeper-based paging systems
work well only if the sought person |
chooses to answer, as anyone who has
worked on a hospital switchboard
knows. An electronic location system,
whether used by a human receptionist
or connected to a call-forwarding PBX,
can overcome all these problems.

Olivetti Research Ltd. of Cambridge,
U.K., a research organization jointly
funded by Olivetti—Europe’s largest
PC manufacturer—and DEC, is at the forefront of location re-
search. ORL’s Active Badge hardware is used by several other
research groups, including those at Xerox PARC (Palo Alto Re-
search Center) and MIT’s Media Lab, and went or. sale commer-
cially at CeBIT in Hannover this year. Currently, only Olivetti
sells Active Badge, through its Network Services division; pric-
ing depends on the size and complexity of the installation.

The Active Badge system depends on a small transmitting de-
vice that you pin to your clothing. Sensors distributed throughout
the workplace pick up the signals from these badges and relay
them, via a low-cost network, to location servers. The servers
translate the signals into position information that you can access
through the regular office LAN.

Electronic location
technology tracks your
location within a network
site and allows your system
resources to follow you

Such location systems raise
ethical concemns, as they have the
potential to be abused by over-
zealous management to create
almost Orwellian surveillance
regimes. But this could be said
of other network and telephone
monitoring devices thal are ben-
eficial when used properly.

Currently, most Active Badges are used in research labs, which
typically enjoy good labor relations, and users report that the
improved communication and diminished interruption more than
compensate for any loss of privacy. Since 1989, ORL.’s staff has
worn Active Badges by choice, and locating people is perhaps the
major consumer of computing cycles on the network. Interest-
ingly, discovering when someone is not available appears to be
the most useful function, saving countless wasted journeys and
phone calls, and telephone traffic has reduced overall.

Active Badge Hardware
For an active badge to be acceptable to its wearers, it must be un-
obtrusive (which implies a combination of smallness, lightness,
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Active Badge and Sensor

» Badge

Wide-beam
infrared signal

The Active Badge (abnve left and phnm ) is based around a
5-bit infrared driver chip originally designed for remote
controllers. A PLA (programmable logic array) takes the
unique code word stored in ROM and creates a 10-bit
identifying signal using two successive cycles of the driver chip.
The clock causes the signals to occur every 15 seconds. unless
preempted by pressing the button or delayed by the light-
seasitive resistor. Sensors (above right) pick up these signals

and relay the data to the network.

and easy maintenance) and have a very
simple user interface. ORL’s Active Badge
is a plastic box sdme 2 inches square by '
inch deep (55 by 55 by 7 mm) weighing
1.4 ounces (40 gm). Its only external con-
trol is a test button.

The badge acts as a beacon by periodi-
cally emitting a unique infrared signal.
ORL chose infrared rather than radio tech-
nology fer communication between the
Active Badge and its sensors for several
reasons: Infrared circuits are cheap be-
cause of their widespread use in TV and
VCR remote-control handsets; infrared
signals reflect from walls and partitions,
so they are not directional when used in a
small room; and, unlike radio waves, in-
frared signals will not penetrate walls and
so are well localized.

The battery-powered Active Badge em-
ploys an MV60! 5-bit infrared encoder/
driver chip, designed for remote-control
handsets, that generates a unique pulse-
width encoded signal of around 0.1-sec-
ond duration; a small ROM stores an
encoding matrix. To ensure that a high
proportion of badges are always operative,
it’s crucial that battery changes be infre-
quent. The Active Badge runs for about a

S8 BYTILE DECEMBER 1993

Room boundary

Sensor

Four-wire

serial

telemetry
network

Andy Hopper

year on a

tiny lithi- ==
um battery, thanks to stringent power-sav-
ing design decisions, the most important of
which was to make the badges signaling
period just once every 15 seconds. Con-
sequently, you can’t know a wearer’s lo-
cation with any finer granularity than 15
seconds, but this is really not a problem
unless your office is staffed by Olympic
sprinters.

If several badge wearers are in the same
room and their badges all signal simulta-
neously, the room’s sensor can detect only
one of them. and this unsatisfactory state
would persist if the badges’ periods were
all exactly in sync. However, the low sig-
naling rate means that the chances of any
two badges firing simultaneously are only
2 in 150, so for small groups. all should
be detected within a reasonable time. The
badges are deliberately built from lew (10
percent) tolerance components so that the
chances of them having exactly the same
frequency and thus staving in step for more
than one 15-second period are very low.

To further reduce pawer consumption,
the Active Badge incorporates a light-sen-
sitive resistor that decreases the signaling

rate (i.e., increases the period beyond 15
seconds) as the light level falls. When you
take off your badge and place it in a dark
pocket or desk drawer, signaling nearly
ceases—and with 1t the power consump-
tion, so that battery life is extended four-
fold. Signals are still emitted occasionally
so the “resting” badge can be found.
ORL’s designers rejected the option of
an on/off switch, because many users
would likely forget to turn on a manual
switch and there wasn’t enough space to
incorporate an automatic tilt or acceler-
ometer switch. In fully lighted rooms, the
resistor has a small but random effect on
the badge’s signaling period, so moving
between-different lighting levels is a fur-
ther protection against badges’ acciden-
tally falling into sync. Pressing the test
button on the Active Badge forces it to
transmit immediately, and system soft-
ware may use this to implement a very
primitive command interface.

The Telemetry Network

To track Active Badges as they move
through a building, infrared sensors
need to be placed in every room and
corridor (preferably high on a wall or
ceiling) and connected by a telemetry
network. In an ideal world, your regu-
lar LAN would serve as this network;
in practice, however, this doesn’t work
well. For one thing, LANs seldom span
a whole building, usually missing cor-
ridors, entrances, cafeterias, and so on.
You may also want to follow Active
deges into buildings that have no LAN at
all. More important still, adding the inter-
face chips to, say, an Ethernet LAN would
vastly inflate the price of the infrared sen-
sor units. ORL’s solution was to design a
low-cost RS-232-based telemetry network
that runs over ordinary telephone twisted-
pair cabling, allowing any spare telephone
wiring to be pressed into service.

To cover a whole site, you can create
several separate badge networks, each con-
nected to the RS-232 port of a LAN work-
station that acts as its controller. Each of
these badge networks can support up to
128 infrared sensors. The badge network
transport.is a simple four-wire affair: Two
wires carry power for the infrared sensors,
one carries serial addressing information to
select an individual sensor, and the fourth
carries returned data. The network control
software may simply poll all the sensors in
turn and collect their badge sightings—
not a highly time-critical task, since each
sensor contains a FIFO (first-in/first-out)
buffer that can hold up to 20 badge sight-
ings. A sensible optimization is to have
the controller software inspect sensors with



SINCE OUR UPS COSTS LESS,
LET'S FORGET ABOUT PRICE
FOR A MINUTE... MAN

BECAUSE WHEN THE
POWER DIPs, ITS
NOT WHAT YOU PAID
FOR YOUR UPS
THAT'S IMPORTANT,
§TS WHAT IT DOES

SO LET'S TALK ABOUT
FEATURES...

The MINUTEMAN ALLIANCE
A500 keeps your network
safe from brownouts, the most
common power problem. Our
line-interactive technology
confinuously monitors and
provides an automatic boost
whenever power dips. This
important feature prevents
frequent battery usage, saving
the battery for more severe
power problems.

Other important features
that make the MINUTEMAN
A500 stand out are a 500 VA
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rating, extensive status
indicators and a Test
button so you can

| MAKE THE CCMPARISON YOURSELF

confirm that the UPS is
doing its job. A Site
Wiring Fault Indicator is
included to let you know
if there is a problem
with grounding or other
on-site electrical wiring
problems that could be
catastrophic.

The Alliance A500 is
compatible with
MINUTEMAN's
LanMaster unattended
shutdown software for
all operating systems to
further protect your net-

PRICE

$299

Simulated
Sinewave

YES
4-1ED's

work, even when you're
not there.

If all UPSs were priced
the same, the choice
would be easy based
only on features. But
when you compare
prices, the choice becomes even
more obvious.

We don't believe you'll pay
25% more for a product that
gives you less. Call our POWER
HOTLINE now and find out how
to get more UPS for less.

MINUTE -MAN

UNINTERRUPTIBLE POWER SUPPLIES

1-800-238-7272

Minuteman's product line includes UPSs and

Voltage Regulators ranging from 300VA to 10 KVA.

International models are available.

1455 LeMay Drive
Carroliton, Texas 75007
214/446-7363 Voice
214/446-9011 Fax
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Even a freememory manager may not be a bargain—especially if
it can't give vou all the memory vou need.

Infroducing QEMM 7
The Memory Munuger Worth Paying For

The newest version of the Quarterdeck Expanded Memory Manager
(QEMM), version 7 once again is extremelv innovative in using the
critical area between 640K and 1024K. It finds space for more TSRs
and drivers in this area than anyone thought possible. It optimizes this
area, taking into account the many dnvers that necd more memory at
start-up than when running; instantly calculating millions of possible
memory configurations to find still more memory for vour programs
to use. And it treats the rest of memory as a giant pool to instantly
fulfill the needs of all of your programs—whether they use extended
or expanded memory. Whether your PC has T megabyte or 16, you can
benefit from new QEMM 7

Instant Riches

What does more memory mean in a practical sense? It means that
your DOS and MS Windows programs run
faster, smoother and more reliably. It means
vou can continue to add valuable utilities,
drivers, TSRs and new capabilities to vour
PC. Whether it's workhorse drivers like
LAN utilities and fax drivers; productivity-
enhancers like disk caches and disk compressors; —
or fun and exciting capabilities like sound boards, CD ROM drlvers
graphics tablets, etc. The better your memory is managed, the more
versatility and flexibility vour PC has. QEMM 7 lets vou have it all
without fear of ‘out of memory’ messages or crashes.

[ook
a Gift Horse
in the Mouth
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We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM
7 runs away from all of them. See details of test conditions listed below.

DOS 6 Giveth: DOS 6 Taketh Away

The best feature of new DOS 6 is the stable of utilities it includes.
Trouble is, they all eat up memory. DoubleSpace file compression
needs 43K, Vsafe anti-virus needs 745K, Smartdrv disk cache needs
28K and even Undelete takes 10-14K as a resident . .
program. Using Microsoft’ free memory utility, ' WEEK
MemMaker, you could easily end up withanetloss = es cemm
of available ‘conventional’ memory in DOS 6.

New QEMM 7 takes the best of the new DOS 6
features into account, finding ways to give you more
free memory for your program while taking full
advantage of DOS 6. One new QEMM 7 feature,
DOS-Up moves the DOS 6 kernel, its data and
resources to memory above 640K (this feature also
works with DOS 3-5), freeing 770K. Another new
QEMM 7 feature, Stealth DoubleSpace, frees 40K of
the memory addresses used by DoubleSpace and
makes them available for other drivers and TSRs.
Both features ensure that the all-important memory
below 640K is free for your programs. And QEMM 75 seemingly
small feature of supporting multiple configurations gives you the flex-
ibility and ease of setup that you expect. (MemMaker doesn't work
well with this important DOS 6 feature.) That’s why it makes more
sense than ever to put your money on the best memory manager.

Page Frame: the Key fo Your Future

There’s been a lot of talk about our patent-pending Stealth technology.
Jealous talk, mostly. Because nobody else can touch its performance.
Our Stealth ROM feature, pioneered in QEMM 6, frees 48-115K of
ROM addresses for use by TSRs and drivers. Our Stealth DoubleSpace
feature, described above, frees another 40K. And as you might imag-
ine, there’s more to come.

500K 600K

The key to Stealth is its use of a There’s lots more to QEMM 7

64K reserved area above 640K called  « Tuned for MS Windows

the page frame. Besides being used ~ * New abilty to use Vidraminside
by Stealth, the page frameisused .« ppmi Host
by Lotus 1-2-3 r2.x for larger * Pentium Support

* Laptop suspend/ resume support

* PS/2 micro channel adapters

» Compaq support

* Fine tuning tools for power users

» 32-bit architecture for speed

* Enhanced compatibility in response
to hardware needs of our millions

- spreadsheets and WordPerfect 5x
for larger documents, DESQview for
multitasking, Novell Netware, IBM
LAN Server and DECnet for reduc-
ing the network driver memory foot-

Prior versions of QEMM won just about
every competition in sight, as well as
remaining the #1 best-selling memory
manager 5 years straight.

print, plus games like Wing of users:
Commander, Car and Driver, Ultima Detects adapter RAM and ROM
Underworld 11, Wolfenstein and and bus-mastering hard drive
) others for fast action. Monitors DMA access into
THE PC/COMPUTING e . memo!
*}_ @@ You sacrifice all this Supporr{s A ——
_&_“ when you turn off the
P M page frame (which

other memory managers do to maximize available
memory above 640K). Its this use of the page frame by
Stealth that lets you set up your PC with a mouse,

CD ROM, sound board, a network such as Novell
NetWare, reserve 8-24K of extra memory for optimal
MS Windows performance, use all of DOS 65
memory-hungry utilities and still have more than
630K available for your programs. (Compared to DOS
65 527K available in the same configuration, after
using MemMaker).

Ensier o use for Novices
More Power for Experts; More Memory for All

Our seventh-generation thoroughbred QEMM has improved ease-of-
use, with Express Install and Help features. And for power users,
Advanced Install and editable parameters and troubleshooting hints.

And QEMM 7 comes with Manifest, the award-winning memory
analyzer—enhanced for more flexibility with Pentium testing, laptop
battery reporting, network analysis and editable configuration files.

The new and ever more exciting capabilities coming to your PC
will all compete for memory with your favorite applications, TSRs
and drivers. And that makes QEMM 7 the front runner in your efforts
to get get the best performance out of your PC today—and tomorrow.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 3929851 Fax (310) 314-4219

Quarterdeck International Ltd, B..M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380
QEMM Users: upgrades are available from dealers.

You can also buy direct from Quarterdeck. Call (800) 354-3222 ext. 1D7 and ask about our special Game Pack offer with your upgrade!

How wr:fw#rdlmnumhn CPU—486/33 ALR Power /business VEISA machine equipped with 16
required by each memory manager, the following drivers, DOS resources and pngrama were loaded for all com
AUTOEXECBAT file: V'

of RAM and running MS-DOS 6. Comparisons were done using the following mmﬂﬁg‘m QEMM 7, QEMM 6.02, MS-DOS 6 MemMaker. In addition to the driver (or drivers)
pansons: in the ONHGSYSﬁIe:S%lV'H{ FILES=20, EU !
AFE, MSCDEX, UNDELETE, LSL.COM, NE2000.COM, IPXODI.COM, NETX OR EMSNETX, MOUSE.COM, SMARTDRY.COM, PRTSCCAP.COM

©1993 Quarterdeck

EXE, DOS=HIG 0, STACKS=00, MVSOUND.SYS, SNDBK12.5YS, SLCDSYS, DO% SHELL-statement, in the

Office Systems. Trademarks are property of their respective owners.
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Badge and Sensor Network
‘ Infrared £ BJ %’—"
sensor

Workstation
| :_7__; = —
I .
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Ethernet

The badge telemetry network empiovs a simple four-wire, twisted-pair cabling medium and
connects to a standard RS-232 port. Each workstation can control up to 128 infrared sensor units.

a history of many sightings more often
than those that show less activity.

The controller software time-stamps the
badge IDs returned by the sensors and then
stores them as records in the form {badge
ID. location. time }. These records are kept
in queues (one for cach badge) in time-
stamp order and get discarded after some
maximum period—perhaps 5 minutes—
to avoid overflow.

The next-higher layer of the network
software inspects these queues and com-
presses the information by registering only
the changes of location of cach badge: it
makes this information available to other
workstations via whatever mechanism the
LAN supports. A final visualization layer
will display the location information, per-
haps as a simple text-based list of person-
nel or maybe as a sophisticated graphical
map of the buildings with moving icons.

An Experimental Installation
ORL’s own experimental Active Badge
installation at Cambridge now employs
more than 100 badges with over 200 sen-
sors in five networks spanning several ge-
ographical sites and three organizations
(including DEC and the University Com-
puter Lab). The sites can exchange location
information via private WANs (wide-area
networks) or even by a public network like
the Internet. Badge wearers at a site can
choose whether to make their whereabouts
known to the other sites.

If you're starting a meeting and don’t
wish to be disturbed. you can press the test
62
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button on your badge twice to display a
“busy” message on the location display.
This busy flag persists until you change
location. If you simply want to disappear
for a while, you take off your badge and
put it in a pocket or desk drawer.

The Unix software running on the ORL
workstations provides five badge-related
commands: Find returns the current lo-
cation of a named badge and the full list of
its locations during the last 5 minutes;
With locates a named badge and a list of
all other badges in the same location;
Look gives information about the other
badges in the area; Not i fy generates an
audible alarm when a named badge is next
sighted; and Hi st ory generates a report
of the movements of a named badge for
the last hour.

Authentication, PiCOs, and the Future
The simple transmit-only Active Badge
just described is highly effective, and over
1000 have been manufactured to date.
Nevertheless, ORL has moved on to de-
velop a more powerful badge with two-
way communications, called the Authen-
ticated Badge, which can act as a pager
and a security device as well as a locator.

The Authenticated Badge contains two
buttons and an audible beeper and can re-
ceive infrared “‘challenge” signals that
check the badge’s identity. You can. for
example, use Authenticated Badges to au-
tomatically open doors to secure areas or
automatically log onto a workstation by
mere proximity.

The authentication check employs a type
of public-key encryption, where the badge

" Name Telephone ©  Position Seen = Stalus ]
‘P Ainsworth 343 Accounts Static Alone |
|M Chopping 412 R410 MC ‘Fuday

D Clarke 315 R316 DC 12:30

D Camett 213 'R435 DG 12:20

T Glauest 232 A310 TG |35 mins

S Golts ) 0 Reception Static With Jackson

D Greaves Floor 3 comdor Moving Alone 7

A Hopper 334639 Univ Comp Lab R76 |Stalic

A Jackson 0 Reception Moving With Gotts
AJones 210 Meeting Room Static At a gathering |
1 Kang > B e L ST [Yesterday Away in Italy

J Mattin 310 Machine Room 24 Dec . |
0 Mason 218 Meeting Room Static Al a gathering

D Milway BUSY A211 DM Static Alone 1

J Porter 398 Library Stalic Alone

C Tumner Front Door Yesterday

R Want 308 R215 RW |7 mins

M Wilkes 210 Meeting Room Static At a gathering

S Wiay 204 R212 SW Static Alone ;
K 14,00 THURSDAY 10 JUNE 1993

This workstation screen shows npical location information from ORL's Cambridge badge
nemork. All the fields except the first Name column are dynamically updated at 15-second intervals.
The Telephone column shows the nearest extension for people in the main ORL building, while for
people at remote sites (¢.g.. University Computer Lab on line 8), it gives the full external telephone
number. The Position column identifies the location by room munber and initials of the occupant.
The Seen cohumn indicates whether an attempt to reach a person at his or her current location is
likelv to he successful; the software marks a person as Static after five sightings (about 75 seconds)
at the same location, while people with fewer sightings are marked as Moving. If 3 minutes pass with
no sighting, this field displays the interval since the last sighting, and after an hour it changes to an
ahsolute time of last sighting (e.g.. 12:30). After a full day with no sighting, the display changes to,

entered hy the user, such as Away in ltaly.

Sfor example, Yesterday or Friday. The last columm, Status, can display an informative message



Why do they
call it a dongle?

e wasn't famous. He

didn't drive a fancy car,
but dressed in his favorite
Comdex T-shirt and faded
blue jeans, he set out to
change the course of the
computer software industry.
Quite a task for a lonely
software developer.

Sitting in front of his

computer,
6‘ drinking
‘ B, pots of

coffee
and
smoking
*cartons of

cigarettes,
he’d write pages
of code.

It took time. Years in fact.
But he did it. He wrote the
most powerful computer
program in the world. Now
came the hard part. Selling it.

The Most Powerful

Program in the World
Determrined to make those
long years pay off, he called
on every distributor, VAR and
dealer in the world. He drove
from Beantown to San Diego.
Flew from Dublin to Borneo.
Everyone loved the program.

So he sold a few. Only
a few.

Back in Boston he
waited. After a long year

with only 13 orders he set
out 1o see what happened.
As he drove across the

- ” 4 country and
:?)Z'& flew around
- the world he

discovered everyone
knew about his program.
Everyone had it too.

The Global Marketplace

From Paris to Prague, his
program was everywhere in
Europe. When he got off the
plane in Hong Kong he found
his program stacked to the
ceiling in every computer
store. Amazed in disbelief, he
bought a hundred cartons
of cigarettes and a hundred
pounds of Indonesian
coffee and flew
back to Boston.
Beaten, battered §
and bruised he went
back to the drawing
board. This time he &
would really
change the face of
the software industry.
He would develop a device
that would prevent
unauthorized distribution of
software programs.

Call It What You Like
He developed a hardware
key. His peers applauded his
efforts. Finally, a solid solution
for revenue protection.

“~

But he didn't know
what to call it. He thought
of naming it after an exotic
place he visited in his travels.
Madagascar was a bit t00
long, though.

“Name it after you,
Don!”, urged his peers.
So he did. Soon
everyone was calling
the key a dongle, *
after Don Gall— ##
the lonely software
developer who did
what he had to do.

You've Come
A Long Way, Baby
Today, dongles are different.
Fact is, they’ve come a long
way. Leading the
industry with
security solutions,
. Rainbow Technologies
has changed the face of
hardware keys. They work
with multiple applications,
are programmable and
' network versions control
concurrent usage. And
they're always transparent
to the end-user.

Sentinel Family

from Rainbow
Truth is, more and more
developers are using keys.
And the Sentinel Family is
the most widely used in the
world. In fact, over 6,000

<Y

developers use Sentinel from
Rainbow. Why? They are
simply the most effective,
reliable and easy to implement
keys on the market.

Learn more about securing

your software
and how keys
w provide developers
with extra value.
Call for a free copy
* = of “The Sentinel
"\ Guide to Securing

B Software.” And see

just how easy it is to
install a hardware
key into your
application in just
minutes. Try it
with our low cost s
Sentinel
Evaluation Kit.
Order one for
your DOS, 0S/2, Windows,
Macintosh or UNIX based
application.

And remember, when
you need a dongle, you need
Sentine] —the only dongle
Don Gall would use.

-l

g

800/ 852-8569

FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

Securing the future of software

Some call it a dongle. Those who know, call it Sentinel.

~RAINBOW

TECHNOLOGIETS

9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 ® 714/ 454-2100 » fax 714/ 454-8557
International offices are located in the United Kingdom, Germany and France.
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returns a response signal formed by com-
bining a secret password with the chal-
lenge, using a one-way or trapdoor func-
tion. The controller then compares the
badge’s actual response with a calculated
one to verify that the badge is authentic.

This mechanism can prevent bogus ac-
cess attempts using counterfeited badges or
recordings of real badges (thanks to the
random nature of the challenges). It could,
of course, be fooled by a stolen badge. To
secure against that, you need to add a per-
sonal ID number (PIN) that the wearer re-
members—as with bank cards. However,
that requires the wearer to perform a pos-
itive action (typing in the PIN), which de-
stroys much of the charm.

The challenge/response exchange con-
sumes more power than is needed for the
simple transmit-only Active Badge. There-
fore, to save power, the Authenticated
Badge listens for challenges for only a
brief period, just after sending its location
beacon signal. To allow it to respond at
other times, the badge contains, in addi-
tion to its infrared transmitters and re-
ceivers, a passive radio sensor sensitive to
frequencies around 150 kHz. Small, low-
power radio transmitters, which produce a
field that extends only a few feet, are at-

tached to security areas like doors or work-
stations. A badge that enters such a field is
activated and becomes receptive to chal-
lenges.

The badge network controller can also
distinguish whether a badge button is be-
ing pressed inside or outside such a radio
field—that is, whether the wearer is di-
recting the button press at the field-guard-
ed device or merely at the room sensor,
which opens up an extra level of signal-
ing complexity. To cope with this extra
sophistication, the Authenticated Badge
contains an embedded microprocessor that
allows its behavior to be customized.

ORL is using authenticated badges to
create highly futuristic Active Office sce-
narios in which telephone calls automati-
cally follow you around the building.
When a visitor arrives in reception or E-
mail arrives, your badge might beep once
to tell you to walk to the nearest free work-
station, which will display the necessary
information automatically. You can write
simple scripts that control the details of
the interaction—for example, in what cir-
cumstances you do not want to be dis-
turbed, or how many beeps to use for var-
ious events.

Active Badges are just the first mem-

bers of a family of planned devices that
ORL calls PiCOs (Portable Interactive
Computing Objects). Another PiCO that
already exists is Olivetti’s Smart Tag,
which is just a cut-down transmit-only
badge without a button. You can stick
Smart Tags onto office equipment such as
workstations, printers, or photocopiers,
making these resources visible to the badge
network and the software. For example,
you might have an incoming fax automat-
ically print out on the laser printer near-
est to your current location.

ORL describes future minipad or tablet
PiCOs with built-in LCDs that begin to
look like what everyone else is calling a
PDA (personal digital assistant), Alan Kay
called a Dynabook, and Captain Kirk
called a Communicator. In essence, Pi-
COs are computers that know who you
are, where you are, and what services are
nearby to assist you. You may find this
prospect beguiling or alarming, according
to your temperament. My own view is that
so long as they stick to passing informa-
tion, they’re fine, but I’d worry if they ever
became able to throw things. H

Dick Pountain is a BYTE contributing editor based
in London. You can reach him via BIX as “dickp.”

All Bernoulli’° products up to

20~0F

0ld SRP New SRP New SRP
150MB Insider IDE Drive and Disk NEW $589 Single 150MB Disk (in 5-Pack) $159 $109
150MB Insider Drive and Disk $1009 $599 Single 105MB Disk §169 $99
150MB Transportable Drive and Disk ~ $1225 $699 Single 90MB Disk (in 5-Pack) NA $99
90MB Insider Drive and Disk §799 $499 Single 65MB Disk $129 $59
90MB Transportable Drive and Disk $949 $599 Single 35MB Disk $79 $39
Tomega’s just been tagged the new mance MultiDisk™ 150 Drive* See

low price leader for removable stor- | your dealer or call 1-800-695-4028.
age. We’ve cut prices permanently ‘
on the most reliable storage devices ‘

around—including the high-perfor-

IOMEGA

*The Bernoulli MultiDisk 150 Drive can use 150, 105, 90, 65 and 35MB disks interchangeably. ©1993 lomega Corp. The lomega Logo and Bernoulli are registered
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trademarks and MultiDisk is a trademark of lomega Corp.
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INTRODUCING THE

“No bozo, PCI bus
Pentium PC”
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DELL DIMENSION XPS P60.
PCs DESIGNED FOR THE HIGH

PERFORMANCE USER.

Imagine trying to paun off a Pentium™ machine with a bus designed
for a 286 antique! Well, that's not the case with the Dell Dimension™
XPS. These race horses feature the newest in /O technology: the
PCI bus. Capable of sustaining 120MBps as opposed to 16 with
ISA, these PCI systems take full advantage of your Pentium CPU.
Delivering maximum performance from even the most graphic-
intensive Windows™ applications.

Our virtual screen technology is like having two monitors in one.
Create a spreadsheet the size of the federal deficit. Run PageMaker and
Excel side-by-side. Use your monitor as a viewfinder and pan across
to the place you want to be. You can upgrade to this 2048 x 1024 virtual
screen simply by adding IMB VRAM and IMB DRAM to your
#9 Display Adapter.

Our double-spin, multi-session CD ROM lets you have your photo CD
printed on up to four different times, for a total of 100 color photographs.
Access time is a blistering 300KB per second. And the tray is an elegant,

push-button automatic load. Your Dimension XPS System also comes
with a special edition of Aldus PhotoStyler so you can manipulate images

and display Kodak Photo CDs.

Truly power hungry? Satisfaction is here. The new Dell Dimension XPS
P60V with a 60MHz Pentium processor. It delivers nearly twice the
performance of the i486™ DX2 66MHz processor’ And thanks to the
redesigned floating-point unit, the Pentium delivers up to five times the
performance of the i486-66 CPU in math intensive applications’

Whistle while you work. Or tap your foot. Or sing along. Our audio
center CD ROM software lets you play disc jockey while you carry on
with the important work of the day.

DELL DIMENSION XPS P60
PENTIUM 60MH: SYSTEM

$2,999

Business Lease‘: $111/MO.

* 8MB RAM ® 64MB Max RAM ¢ 420MB Hard
Drive ® 256KB External Cache ® 5 Expansion Slots
Available (3 16-Bit ISA, 1 PCI, 1 PC1/ISA Shared)

® PCI #9GXE Video Accelerator Card with Video
Control Panel Software ¢ IMB Video RAM

® UltraScan™ 14C Monitar (14" 1024 x 768, .28mm,
NI) @ One Diskette Drive (35") ® Spacesaver Key-
board ® Multi-Session, Double-Spin CD ROM Drive
* MS-DOS® 6.0/Microsoft® Windows 3.1/ Mouse

DELL DIMENSION XPS P60
PENTIUM 60MH: SYSTEM

$3,599

Business Lease: $130/MO.
® |6MB RAM ¢ 64MB Max RAM ¢ 528MB Hard
Drive ® 256KB External Cache ¢ 5 Expansion Slots
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared)
® PCI #9GXE Video Accelerator Card with Video
Control Panel Software ® 1MB Video RAM
¢ UltraScan 15FS Monitar (15" 1024 x 768, .28mm,
NI) @ One Diskette Drive (3.5") ® Spacesaver
Keyboard ® Multi-Session, Double-Spin CD ROM
Drive ® MS-DOS 6.0/Micrasoft Windows 3.1/Mouse

DELL DIMENSION XPS P60
PENTIUM 60MH:z SYSTEM

$3,999

Business Lease: $144/MO.
® |6MB RAM ¢ 64MB Max RAM ¢ 528MB Hard
Drive ® 256KB External Cache ® 5 Expansion Slots
Available (3 16-Bit I1SA, 1 FCI, 1 PCI/ISA Shared)
® PCI #9GXE Video Aceelerator Card with Video
Control Panel Software ® 1MB Video RAM
® UltraScan 17FS Monitor (17" 1280 x 1024, .26mm
Stripe Pitch, NI) ® One Diskette Drive (3.5")
® Spacesaver Keyboard @ Multi-Session, Double-Spin
CD ROM Drive ® MS-DOS 6.0/Microsoft Windows

3.1/Mouse

TO ORDER, CALL

800-437-0209

HOURS: MON-FRI 7AM-9PM CT  SAT I0AM-6PM CT SUN 12PM-5PM CT
IN CANADA? CALL 800-668-3021. PLEASE REFERENCE #11EAT

*Source: Intel Technology Brief, Pentium processor. *Prices valid in U.S. only. Some products and promotions not available in Canada. %Business leasng arvanged by Leasing Group, Inc. The

Intel Inside logo is a registered trademark and i486 and Pentium are trademarks of Intel Corp
C ion. Dell disclaims prop

P

MS-DOS and Microsoft are registered trademarks arrd Windows is a trademark of Microsoft
y interest in the marks and names of others. © 1993 Dell Computer Corporation. All rights reserved.
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“Id rather stick needles in my eyes
than talk to one of those techno.
wannabees who think a bus is some
form of public transportation”

HIGH PERFORMANCE DELL
DIMENSION AND DELL DIMENSION
XPS SYSTEMS.

SR burchased after 8/1/93. For o complete copy, please call our TechFax™line at 1-800-950- 1 32
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When you call to order a Dell
Dimension™ XPS system, you'll reach
someone who speaks your language .
Someone who knows Pentium' PCI, VL,
and you. Someone who will help you
choose a system that’s totally optimized for
your individual needs - with guaranteed
compatiblity between all components.
And should you require help in the future,
our technical support hotline is open
twenty-four hours a day, seven days a
week. We'll respond to

your call in five minutes
or less. Guaranteed:
And if we can’t solve
your problem over the
phone. we'll send someone
to service your machine by the next-
business-day. That'’s guaranteed too. So

don’t waste your time trying to explain
yourself to someone who thinks you're
speaking a foreign language. Call Dell.
And get a great price on exactly the
system you want. From someone who
knows what you're talking about.

PCs DESIGN
PERFOR

FOR THE HIGH
ANCE USER.

DELL DI'%NSION XPS.

DELL DIMENSION 4255V
486 SX 25MHz SYSTEM

$1,399

Business Lease’: $52/MO.
* 4MB RAM ¢ 64MB Max RAM ¢ 270MB
Hard Drive ® Upgradeable to Pentium
Overdrive™ ® 5 16-Bit ISA Expansion Slots
Available, 2 on VL-BUS™ ® Accelerated
Local Bus Video ¢ 512KB Video RAM
® UltraScan™14C Monitor (14! 1024 x
768, .28mm, N1) ® One Diskette Drive
(3.5") ® Spacesaver Keyboard ® MS-DOS
6.0/ Microsoft” Windows™ 3.1/Mouse

DELL DIMENSION 433V
486 DX 33MH:z SYSTEM

$1,799

Business Lease: $67/MO.
®* 4MB RAM ® 64MB Max RAM ® 270MB
Hard Drive ® Upgradeable to Pentium
Qwerdrive ® 5 16-Bit ISA Expansion Slots
Available, 2 on VL-BUS ¢ Accelerated
Local Bus Video ® 512KB Video RAM
® UltraScan 14C Monitor (14, 1024 x 768,
.28mm, NI) ® One Diskette Drive (3.5")
® Spacesaver Keyboard ® MS-DOS 6.0/
Microsoft Windows 3.1/Mouse

DELL DIMENSION 466V
486 DX2 66MHz SYSTEM

$1,999

Business Lease: $74/MO.
* 4MB RAM * 64MB Max RAM ¢ 270MB
Hard Drive ® Upgradeable to Pentium
Overdrive ¢ 5 16-Bit ISA Expansion Slots
Auvailable, 2 on VL-BUS ® Accelerated
Local Bus Video ¢ 512KB Video RAM
® UltraScan 14C Monitor (14; 1024 x 768,
.28mm, NI) ® One Diskette Drive (3.5")
® Spacesaver Keyboard ® MS-DOS 6.0/
Microsoft Windows 3.1/Mouse

DELL DIMENSION XPS 450V
486 DX2 50MHz SYSTEM

$2,499

Business Lease: $92/MO.

* SMB RAM e 64MB Max RAM

® 528MB Hard Drive ® 128KB External
Cache ® Upgradeable to Pentium
QOverdrive ® 5 16-Bit ISA Expansion Slots
Auvailable, | on VL-BUS ¢ VL #9GXE
Video Accelerator Card with Video
Control Panel Software ® IMB Video
RAM e UltraScan 15FS Monitor (15
1024 x 768, .28mm, N1) ® One Diskette
Drive (3.5") ® Multi-Session, Double-
Spin CD ROM Drive ¢ MS-DOS
6.0/Microsoft Windows 3.1 /Mouse

DELL DIMENSION XPS 466V
486 DX2Z 66MHz SYSTEM

$2,699

Business Lease: $100/MO.

* 8MB RAM ® 64MB Max RAM » 528MB
Hard Drive ® 256KB External Cache

® Upgradeable to Pentium Overdrive

® 6 16-Bit ISA Expansion Slots Available,
1 on VL-BUS ¢ VL =9GXE Video
Accelerator Card with Video Control
Panel Software ® IMB Video RAM

® UltraScan 15FS Monitor (15! 1024 x
768, .28mm, N1) ® One Diskette Drive
(3.5") ® Spacesaver Keyboard ® MS-DOS
6.0/ Microsoft Windows 3.1/Mouse

DELL DIMENSION XPS 466V
486 DX2 66MHz SYSTEM

$2,999

Business Lease: $111/MO.

® |6MBRAM ® 64MB Max RAM ® 450MB
Hard Drive ® 256KB External Cache

® Upgradeable to Pentium Overdrive ® 5
16-Bit ISA Expansion Slots Available, 1 on
VL-BUS ® VL #9GXE Video Accelerator
Card with Video Control Panel Software

® |MB Video RAM e UltraScan 15FS
Monitor (15, 1024 x 768, .28mm, NI)

® One Diskette Drive (3.5") ® Spacesaver
Keyboard ® Multi-Session, Double-Spin
CD ROM Drive ® MS-DOS 6.0/ Microsoft
Windows 3.1/Mouse

DELL DIMENSION XPS P60
PENTIUM 60MH:z SYSTEM

$3,999

Business Lease: $144/MO.
* |6MBRAM * 64MB Max RAM
¢ 528MB Hard Drive ® 256KB External
Cache ® 5 Expansion Slots Available
(3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared)
® PCI *9GXE Video Accelerator Card
with Video Control Panel Software
® IMB Video RAM @ UltraScan 17FS
Monitor (17 1280 x 1024, .26mm Stripe
Pitch, NI) ® One Diskette Drive (3.5")
® Multi-Session, Double-Spin CD ROM
Drive ® MS-DXOS 6.0/Microsoft Windows
3.1/Mouse

TOY BOX
SOUND UPGRADE: $199
 Soundblaster 16
* [eavey 220 Stereo Speakers
MULTIMEDIA UPGRADE: $398
¢ Soundblaster 16 ® Peavey 220 Stereo
Speakers ® Multi-Session, Double-Spin
CDROM Dirive  Microsoft Home
Sampler Software
US ROBOTICS 14.4 DATA/FAX MODEM: $179
VIPER VIDEO CARD: $199
(60 Million WINMARKS — Available Only
On Dimension XPS)

D&LL

TO ORDER, CALL

800-388-1510

HOURS: MON-FRI 7AM-9PM CT  SAT 10AM-6PM CT SUN 12PM-5PM CT
IN CANADA? CALL 800-668-3021. PLEASE REFERENCE #11EAU

write Dell USA L.P., 9505 Arboretum Blud., Austin, TX 78759-7299. Attention Dimension Guarantees. tPerformance measured by running WinBench Version 3.11 at 1024 x 768, 256 colors using Viper Video Driver

Pentium and Overdrive are trad

ks of Intel Conp

ion. MS-DOS and Microsoft are registered trademarks and Windows is a trademark of Microsoft Corp

VL-Bus is a trademark of Video Electronics Standards
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LINKING

LANS

The four key issues of creating a wide-area network are bandwidth

availability, protocol conflicts, management, and the effect on

corporate culture. WAN pioneers say solutions exist, but they are

riddled with compromises and don’t come easily.

BEN SMITH AND JON UDELL

o compete in a national or global business, you
have to move information over WANs (wide-
area networks). Unfortunately, the LANs where
users create and consume that information con-
nect uneasily to the WANSs that circulate it
throughout far-flung enterprises. Where the two
modes of networking collide—in an unstable
fault zone of new technologies, products, and
services—pioneers navigate painfulily.

We asked consultants, integrators, and net-
work managers about the problems that keep them
awake at night. They highlighted four key issues:
bandwidth, protocols, management, and cultures.

WAN bandwidth rents by the yard and eats up the lion’s
share of the WAN manager’s budget. The Holy Grail of
wide-area networking, therefore, is a flexible data
pipe that stretches and shrinks on demand. Packet-
switched, circuit-switched, and leased-line ser-
vices all claim to offer this flexibility, but they
deliver it in ways that may or may not suit
your requirements. In any case, pipes can ex-
pand only so far. Applications built for cost-free LANs adapt
poorly to costly WANs. Throwing bandwidth at a problem may
provide temporary relief, but there’s no substitute for smarter
applications that treat bandwidth like the precious resource it is.

Protocols running on today’s heterogeneous LANS typically in-

866 BYTE DECEMBER 1993

clude IPX, TCP/IP, SNA (Systems Network Architecture), Net-
BEUI, and AppleTalk. Juggling mixtures of these on Windows
and Mac workstations gives LAN managers enough headaches.
WAN managers suffer worse headaches when these protocols
clog long-haul lines or, as with SNA and NetBEUI, require pro-
prietary routing techniques.

If you decide that you must merge your
legacy SNA network with a routed LAN in-
ternetwork, you’ll wrestle with some of these
issues; if you embrace client/server technol-
ogy, you’ll wrestle with others. Fewer protocols
make for cleaner networks, but, although consolida-
tion may be an option, reality often dictates a messy
proliferation.

Management woes pervade wide-area networking at
all levels. Here, the still-unattainable Holy Grail is
the central console from which the manager can
monitor and, more important, control the myr-
tad devices, pipes, and programs that make
up an enterprise network. Even just naming
everything uniquely presents a formidable

challenge.

The cultures of the LAN and the WAN differ radically. LANs
often appear spontaneously and grow haphazardly, along with
the collaborative workgroups they serve. WANS, like the orga-
nizations whose structure they reflect, arise deliberately and

ILLUSTRATION: GREGORY MACNICOL © 1993
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Texas Instruments’ global communications network illustrates just how complex worldwide networking can get. The LAN internetwork spans several
different transmission methods, from dedicated modem lines to satellite links.

evolve in a measured, conservative way.
LAN people mock the hulking hosts of-
ten enshrined at the center of the WAN,
and WAN people jeer at the Windows PCs
attached to LANSs. It’s not just mudsling-
ing. Real technical deficiencies on both
sides fuel the culture clash.

We found that organizations experience
these issues and work through them (or
around them) in very different ways. At
CIGNA, where hundreds of NetWare
LANs funnel IBM 3270 terminal-emula-
tion traffic through an otherwise conven-
tional SNA network, the conversion to a
routed TCP/IP internetwork dominates the
agenda. For Texas Instruments, whose
sprawling WAN connecting 100,000 Ether-
net devices grew up quite independently of
the legacy SNA network, the priority is
total interconnection of all LAN-attached
devices.

At McGraw-Hill, loosely federated busi-
ness units chart their own WAN destinies.
Why not mandate a hierarchical scheme
like CIGNA'’s or a fully distributed one
like TI’s? “While it’s technically feasible
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to interconnect all our units,” says Robert
Alpaugh, McGraw-Hill’s vice president
of network services, “there are no signifi-
cant overlapping topologies, and it
wouldn’t be cost-effective.” That piece of
common sense is all too easy to overlook.
No technological imperative determines
how to link LANs or even whether to do
s0. A network exists solely to meet the in-
formation requirements that a particular
business model dictates.

. B[ TEANDWIDTE

Stepping Up to Frame Relay

Last year, U.S. Generating, a power-plant
developer owned jointly by Bechtel and
Pacific Gas and Electric, forged its first
WAN link. Microcom routers on either
end of a leased 56-Kbps digital circuit sent
IPX traffic between the company’s Bethes-
da, Maryland, headquarters and a satellite
office in San Francisco.

A year later, with E-mail, file transfer,
and database applications straining the
link’s capacity, U.S. Generating is prepar-
ing to convert to a public frame-relay ser-
vice. Unlike a terminal-to-host link that
carries predictably regular flows of screen-
oriented data, a LAN-to-LAN link expe-
riences bursts of traffic as files, E-mail at-
tachments, and sets of database records
travel the circuit. A leased line with the
capacity to handle these bursts solves the
problem expensively and wastefully, be-
cause the circuit idles most of the time.
Hence the need for bandwidth on demand.

Does a packet-switched service like
frame relay (a descendant of X.25) really
deliver bandwidth on demand? Yes and
no. U.S. Generating plans to contract with
a frame-relay vendor for a CIR (committed
information rate) of 256 Kbps, and it ex-
pects that traffic may burst at times to 384
Kbps. While frame-relay vendors (e.g.,
AT&T, Sprint, MCI, and WilTel) can typ-
ically handle bursts, there’s no guaranteed
delivery once you exceed the CIR.

Moreover, to get that 384-Kbps port



speed on a CIR of 256 Kbps. notes
Michael McParland. telecommunications
manager at U.S. Generating, “We're going
to need T1 |1.544-Mbps] access to the car-
rier’s POP [point of presence].” The ex-
tra short-haul bandwidth will initially re-
main idle. With a T1-capable WAN access
card in the Bethesda router, however. ex-
panding the data transfer rate for that site
will require no hardware or software
changes—just a call to the carrier to boost
the CIR (and the monthly bill).

Bandwidth on demand means different
things to different people. Frame relay’s
claim to offer bandwidth-on-demand ser-
vice rests neither on its modest burst ca-
pability nor on its expandable CIR. Frame-
relay circuits, like X.25 circuits, are
statistically multiplexed. That means a
communicating device isn’t restricted to
a subset of the channel’s capacity, as is
true when a TDM (time-division multi-
plexer) splits a channel into fixed-width
subchannels, but can instead contend for
the full capacity of the channel.

“Branch banks can typically afford no
more than a 56-Kbps digital pipe,” says
Kevin Walsh, director of financial verti-
cal marketing for data-communications
equipment vendor Ascom Timeplex
(Woodcliff Lake, NJ). "With a TDM,
you'd have to carve off 9.6 Kbps for the
ATM machine and another 9.6 Kbps for
the teller controller, which means the LAN
router can use only what’s left over.”
Frame relay lets the router use the whole
pipe if the legacy devices are idle, giving
the LAN effective use of the full 56 Kbps.

This feature of frame relay isn’t an issue
for U.S. Generating, however, because its
Bethesda-to-San Francisco link is dedi-
cated to LAN traffic. In fact, if that were
the only WAN link in the picture, the com-
pany might consider another way to
achieve accordion-like bandwidth. Cir-
cuit-switched digital services (e.g.,
Switched 56 or ISDN) can also provide
bandwidth on demand when coupled with
inverse-multiplexing access equipment.

In contrast to a leased-line service that
permanently links two locations, circuit-
switched digital lines work like voice
lines—you dial. converse, and hang up.
An inverse multiplexer can build a vari-
able-width pipe out of a bank of Switched
56 lines, recruiting and releasing lines on
the fly in response to fluctuating demand
for bandwidth.

When an inverse multiplexer and a
router cooperate, they can use digital dial-
up services in an elegant way. Inverse mul-
tiplexers from Ascend Communications
(Alameda. CA). for example, can cooper-
ate with Cisco routers. “If the router sees a

packet destined to go off-LAN.” says Cur-
tis Sanford, who is vice president of mar-
keting for Ascend, “it consults a table that
maps off-LLAN destinations to phone num-
bers, then sends that number to the multi-
plexer, which dials and sets up the initial

Networking Protocols in Use

connection. Once the multiplexer is pass-
ing traffic between LANs, it can monitor
channel traffic and decide when to add or
reduce bandwidth.”

Wtile U.S. Generating might consider
this kind of solution, its existing routers

Percent of 52 Fortune 1000 companies

TCPAP IPX SNA

DECnet

Net3I0S AppleTalk  XNS  Other

Connections between NetWare LANS and enterprise-wide networks have kept TCP/IP and IPX
at the top of the heap in this survey of 1S professionals, While the chart does not reflect direction of

growth, analyst Janet Hyland ar Forvester Resea

reh believes DECnet and NetBIOS are losing

ground —because of unreliable performance ucross WANs.

(Source: Forrester Research)

Three Flavors of Connectivity
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Leased-line, point-to-point (e.g., fractional T1, TI/E1, or
T3): Links are permanently open pipes. Installing a
physical link can take days, weeks, or even longer.
Failure of a link between two end points is catastrophic
unless there is a redundant end-to-end link. If peer
interaction among end points is a requirement, the
number of links rapidly exceeds the number of end points
as the network grows.

Packet-switched (e.g., X.25 or frame relay): Links from
end points to the “cloud” (boundary of the packet-
switching service] are usually open pipes. Within the
cloud, connections among end points are usually PVCs
{permanent virtual circuits). Configuring a new PVC,
which requires no equipment changes, can take as little
as a few hours. Redundant paths can exist among end
points. For every-to-every connectivity, the number of
links into the cloud does exceed the number of end points
(however, the number of PVCs must grow).

Circuit-switched, or digital dial-up (e.g., Switched 56 or
ISDN): Links form on demand and, for the duration of a
dial-up session, behave as open pipes. Within a region of
service, the cloud that defines the boundary of that
service in principle includes all end points. Establishing a
link requires only a few seconds. Redundant paths exist
among end points. Peer interaction among end points
requires that the number of links grows beyond the
number of end points.

DECEMBER 1993 BY'TE 69



70

Reducing Router Network Transmission Costs

NICK LIPPIS AND
JOHN MORENCY

Within a WAN (wide-area net-
work). transmission costs may
account for as much as 80 percent of the
total WAN budget. For users faced with
the task of connecting a large number
of geographically dispersed remote sites,
reduction of transmission costs through
efficient use of circuit capacity becomes
a critical objective.

A key trend in corporate networks to-
day is that the routing function is mov-
ing toward the fringes of the network.
There. a new class of product called IAP
(internet access processor) will link re-
mote users into enterprise-wide corpo-
rate networks.

IAPs at remote sites will fan into new
central-sitc IBWMs (Intelligent Band-
width Managers), which are expected
to provide higher transmission speeds,
bandwidth-on-demand services, and pre-
dictable switching latencies. You can
expect IBWM announcements from
StrataCom. Newbridge, Codex, and Cas-
cade by January.

Vendors such as 3Com, Proteon.
Telebit, and Centrum have recently in-
troduced 1APs priced in the $1500 to
$6000 range. In addition to functioning
as routers, these devices support off-site
access for popular PC LAN protocols
such as NetWare and AppleTalk. IAPs
are appropriate for installation in cor-
porate branch offices that serve from
two to 20 employees.

Deployment of IAPs will increase the
pressure on network managers to mini-
mize remote-branch connectivity costs.

and this will require careful analysis of

the relative efficiency of competing IAP
products.

Protocol Filtering

The three best tools for reducing router
network transmission costs are protocol
filtering, packet compression, and blind
packet forwarding. Currently available
IAP products perform these three func-
tions in quite different ways.

BY I DECEMBER 1993

Three Ways to Optimize Bandwidth

WAN WAN
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The three main approaches 1o squeezing the most out of expensive WAN bandwidih are:

© Filter hroadcast and multicast overhead traffic from entering the WAN. @ Compress the size of
packets before they are transported over the WAN. © Pass only those puckets that do not possess
a local nenwork laver uddress (blind packet forwarding).

One problem often encountered in to-
day’s internetworks is unwanted broad-
cast and multicast traffic from protocols
that are used only infrequently. To deal
with this problem, most router products
(and an increasing number of 1AP prod-
ucts) are providing the means for the
network manager to eliminate the origi-
nation and reception of protocol traffic
that has no direct benefit to a company.

Some IAP products disable particu-
lar broadcast and multicast addresses for
a given protocol type; other products
eliminate support for that protocol type
altogether. In either case. the decrease
in protocol overhead makes more ca-
pacity available for end-user traffic.

Packet Compression

Technologies such as V.32bis have long
used packet compression to maximize
throughput over asynchronous links sup-
porting Kermit, XMODEM, and YMO-
DEM file transfers. However, many file
transfers that depend on asynchronous
protocols can be accomplished just as
effectively over routing paths.

What has been lacking is a widely
implemented set of standards in the
TCP/IP protocol stack to suppott this
same functionality. This support can be
implemented in either system-to-system
protocols (e.g.. TCP. IP. or UDP):
router-to-router protocols such as RIP
(Routing Information Protocol). OSPF
(Open Shortest Path First). BGP (Border
Gateway Protocol). IGRP (Interior Gate-
way Routing Protocol). or EGP (Exte-
rior Gateway Protocol); or both.

Until such standards are agreed upon,
users whose networks are significantly
burdened by remote file access and
transfer may benefit from products that
use proprietary compression algorithms.

All compression schemes increase
transmission throughput at the expense
of router processor efticiency. However.
constant breakthroughs in processor
technology promise to make this less of
a concern for users.

Blind Packet Forwarding
Blind packet forwarding reduces packet
overhead by avoiding the exchange of



broadcast or multicast messages. Con-
ventional multiprotocol routers incur in-
cremental protocol complexity and pro-
cessing overhead for each additional
supported protocol.

A router that uses blind packet for-
warding minimizes this overhead. When
a packet that does not contain a local net-
work layer address arrives at a router
from a connected LAN, that packet is
automatically forwarded onto the wide-
area circuit.

Similarly, if the router gets a packet
from a wide-area circuit, the packet is
automatically forwarded to the attached
LAN, based on the assumption that the
packet would not be received by the
router if it was not intended for some
end station on the tocal LAN.

Blind puacket forwarding is performed
independently of the protocol, the topol-
ogy of the attached LAN or WAN, or
the capacity of the wide-area circuit. It of-
fers significant benefits for remote-
branch routers. These benefits include
reduced management complexity for pro-
tocol routing tables and increased avail-
able circuit capacity as a result of re-
duced protocol bookkeeping overhead.
When used with protocol filtering, blind
packet forwarding can minimize unnec-
essary traffic. Also, when blind packet
forwarding is implemented in a frame-
relay environment. large cost savings can
occur becauset of a much lower require-
ment for a base CIR (committed infor-
mation rate).

Router Network Design Tools

Few of the network design tools avail-
able today let users predict network per-
formance levels before making router
purchase decisions. In addition, only one
major partnership exists today between a
router or IAP vendor and a network de-
sign tool vendor.

Welifleet Communications and Make
Systems have partnered to develop a de-
vice library for Make Systems’ Net-
Maker network performance and con-
figuration software product. NetMaker
1.2 will feature a device library for Well-
fleet routers that the two vendors claim
will let network managers perform the
following tasks:

Assess the impact of network traffic
loads. This lets the user determine router
impact based on changes in traffic ar-

rival rates. It does not. however. provide
a general-purpose means to determine
arrival rates or traffic distribution by
packet type. This exercise is left to the
user, who must determine optimal load-
ing by means of an iterative trial-and-
€rror exercise.

Determine how routers will respond
to failed links. This is generally per-
formed by a mapping of rerouted traffic
onto a subset of routers and links, with
the objective of determining if the rout-
ing infrastructure can safely handle the
increased load.

Ascertain how susceptible networks
are to link failures. This is generally de-
rived from a statistical analysis of a com-
bination of circuit and router failures to
determine relative failure rates within
the network and the resultant impact on
end-to-end connectivity.

Validate network design decisions
based on projected loads, sustainable
Jorwarding rates by the various routers,
projected error rates, and a sound un-
derstanding of peak-to-average packet
ratios.

Partnerships between router vendors
and network design sottware vendors are
a step in the right direction. Such part-
nerships might enable network manage-
ment data generated by a router to be
casily integrated into design tools. there-
by supporting trend and hot-spot analy-
sis. as well as providing the basis for an
effective accounting and charge-back
scheme.

However. even network design soft-
ware based on extensive multivendor de-
vice libraries will not enable network
managers to build internetworks with
complete confidence unless they are to-
tatly aware of all the modeling assump-
tions that are built into these software
packages. These assumptions include dis-
tribution of packet arrival rate, distribu-
tion of packet scrvice time at both the
circuit and router levels. distribution of
packet sizes, distribution of error rates,
and relative independence of router ser-
vice rates and times.

Nick Lippis and John Maorency are president
and principal consultant, respectively, at Strate-
gic Nevworks Consulting, Inc. (Rockland. MA).
SNCI provides custom network consulting and
publishes the Internetwork Advisor newsletier.
You can contact them on BIX c/o “ediiors.
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couldn’t be recveled. as will be possible
when it upgrades to frame relay. More-
over, the company’s growth is transtorm-
ing the WAN’s point-to-point topology
into the more distributed one that is frame
relay’s strong suit.

McParland plans to transmit data col-
lected by PC-based monitors on LANs at
each power plant to the central Bethesda
LAN. There are 10 plants now. and {0
more are expected soon. A fat T1 pipe
from Bethesda into the frame-relay “cloud™
will enable headquarters 1o consolidate
operations data from all these sites: they in
turn connect into the cloud using skinny
56-Khps pipes. The point-to-point. leased-
line solution would require a stack of
routers and access cards in the Bethesda ot
tice, and it would provide no redundancy.
Frame relay requires only a single central
router. which the remote sites can reach
via multiple paths.

If You Have ISDN, Use It

At West Virginia University in Morgan-
town. an FDDI (Fiber Distributed Data
Interface) backbone links departmental
LANSs in 10 buildings. The sprawling cam-
pus includes another 90 buildings that
WVU cannot afford to connect with fiber
or bridged T1. Economics dictated low-
bandwidth connectivity tor departments
located in these satellite buildings. While
dial-up routers like Telebit’s NetBlazer
can use analog modems to link LANs over
ordinary phone lines. 9.6-. 14.4-.or 19.2-
Kbps circuits—even with compression
can support only the most casual sort of
LAN interconnection.

WVU telecommunications engineer Jeft
Fritz found a superior low-cost. low-bund-
width option: ISDN. C&M Telephone.
which serves Morgantown, is part of Bell
Atlantic. one of three regional Bell oper-
ating companies with significant deploy-
ment of ISDN (the other two are Ameri-
tech and Pacitic Telesis). Since 1990, the
WVU campus has had tlat-rate ISDN ser-
vice. LANS in the sateflite buildings con-
nect to the FDDI backbone over ISDN
lines using Combinet Ethernet bridges.

A TI line would cost about $700 per
month, plus $12.000 for a bridge and the
cost of a CSU/DSU (channel service unit/
data service unit). The ISDN alternative
costs $40 per month tor cach line and
S$2100 for a bridge from Combinet that
lashes together the two 64-Kbps ISDN *B”
(bearer) channels to create a 128-Kbps
pipe. With compression, throughput sur-
passes 200 Kbps. That's roughly the speed
of a LocalTalk network. 1t's an order of
magnitude slower than Ethernet, but an
order of magnitude faster than an analog



TRAPPED IN THE BoDY OF THIS TINY SER

This is a story about a small computer engineered
to be so dependable, you won’t think twice about
trusting it with your mission-critical applica-
tions. And to be this withoutﬁlling a closet,
much less a room. _If)'ou haven’t
thought of Compagq as an enterprise-
critical pladorm before, we invite
you to grab your bifocals and
begin. (We'll be cramming a lot of information
into this ad, which, given how much we managed

toﬁt into our new servers, onI)/ makes sense. )

If there’s one thing we’ve learned working with our
customers, it’s that you're running more and more
mission-critical applications on your network. And
if your network goes down, your business goes
down. All of which makes the introduction of the

new Compagq ProLiant Server even more timely.

The Prol.iant is a new family of affordable, high-
performance, easy-to-manage servers engineered
specifically to provide the high availability you
need for mission-critical networks. We've designed
ProLiant in three different models, ranging from
a single-processor configuration to a four-

Pentium processor model.

Now, how can you be sure our server is truly a

(@)

software that continually monitors over 800

miracle and not a mirage? To begin
with, there’s Full Spectrum Fault
Management, provided by Compaq
Insight Manager technology and

aspects of the server’s operating status. (For
example, Drive Parameter Tracking checks 15
hard-drive parameters.) All of this information
is constantly gathered, analyzed and then used to

prcvem, lolerate or recoverfrom S.J’Slem problems.

If the performance of a monitored component

drops below a specified level, our unique Pre-
Failure Warranty* kicks in. We'll
actually replace a Compaq war-
ranted drive or memory system
free. Before it stops working. No

downtime. Ringing cash registers. Happy boss.

Still, no network’s pegrea. In the unlikely event
problems occur, our server exhibits remarkable
tolerance. Every Proliant includes Compagq-
designed hot-pluggable drives. Proliant Models
2000 and 4000 come standard with advanced
error-correcting memory and off-line backup

processor features (whereby the server reboots

automatically to a second processor). And, most
notably, the Compaq Smart SCSI Array
Controller together with the ProLiant Storage
System ensures mission-critical data integrity.
Should a network problem bring the server
down, the Rapid Recovery Systems of the
ProLiant are designed to bring it back up.



VER IS A MAINFRAME WITH AN ATTITUDE.

For example, Automatic Server Recover] 2
uses a historical record of server status and
performance to perform an astonishing array
of tasks. Like intelligently restarting the server,
automatically correcting a variety of problems,
and accessing a telephone pager to contact

network administrators.

By now you'd expect us to have rethought
server setup, configuration and OS installa-
tion, but you might be surprised by the
results. lntroducing SmartStart, a CD-ROM
system that takes the headache out of getting
your server up and running. ProLiant includes a

CD-ROM drive and bundled CDs of optimized

Netware and other major operating systems. To
get hooked up to your network operating system,

simply call your dealer for an

Y

access code, enter it, answer a

_Jew questions, and leave. Minutes

later say, after you've enjoyed a
cup of coffee and a jelly donut you'll return to
find an integrated OS fully installed and opti
mized for increased performance and improved
management. And we'll keep you updated via

CD when new operating system versions appear.

And finally, to accompany our new line of
mission-critical servers, we're introducing
mission-critical support. With
ProLiant, we now offer extensive
analysis, installation and ser
vice through our CompaqCare
System Partners, a select group of highly trained
systems experts backed by Compagq engineers. You
can now choose 4-hour on-site warranty response
upgrade™ direct from Compaq. Again, there’s
our unique Pre-Failure Warranty. And, qf course,
all Compayq servers come with a 3»/vear on-site'
warranty, and 7-day-a-week, 24-hour—a-da)'

technical support.

All in a surprisingly small box for not a whole lot
of money. In fact, a DX2/66 Compag Prol iant
1000 starts at about $§6000°.

Which may help to explain the look your boss

gives you when he hears how much money
you've saved: stunned admira-

tion. But you'll get used to that. @
It goes with the territory. For ‘

more information on the new

Compaq ProLiant servers, or for the location
of an authorized Compayq reseller near you,
just call us at 1-800-345-1518. If you'd
like to receive model, feature and specification
information immediately via fax, select the
PaqFax option. Or, if youd like that information

even sooner, jUS[ turn the pa(qc,

COMPAQ



THE NEW COMPAQ PROLIANT

MisSION-CRITICAL SERVERS

ProLiant 1000 ProLiant 2000 ProLiant 4000

H1GH PERFORMANCE NETWORK SERVERS

Processor
Architecture

. Network Interface
Standard Disk Controller
Storage Capacity

. Typical Usage

Tmnsactwn Ratmg

Esnmated Starting Street Pncet

Intel 486DX2/66 or
Pentium 60MHz7

Intel 486DX /50 or
Pentium 66MHz

Intel 486DX /50 or
Pentium 66MHz

TriFlex/PC

One Processor

TriFlex with up to two
Symmetric processors

TriFlex with up to four
symmetric processors

[ Up to 12 High-Speed Channels; NetFlex 2 with Packet Blaster Technology Standard
Integrated Fast SCSI-2 and Smart SCSI Array Controller (selected models)

S50MB--112GB 1050MB--140GB

Internal /external Internal /external

1050MB--140GB

Internal /external

Departmental network Departmental network Application services for

services -primarily appllcauon services preemptive downsizing
NetWare NetWare, NT and Unix NT and Unix
50 150 TPS 200 300 TPS 300 400 TPS
$6,000 $8,900 $13,900

SERVER DEPENDABILITY AND AVAILABILITY

Management

Fault Prevention

. F; ult Tolemn;e

Fault Recovery

Second-generation Compaq Insight Manager (standard) combines with innovative hardware
design to constantly monitor, assess and report server health and performance

Insight Manager alerts you to server status changes in over 800 component parameters,
allowing proactive server management backed by 3-Year Pre-Failure Warranty

Standard support for RAID levels 1,4,5; hot-pluggable drives; on-line spare drive;
off-line backup processor$; advanced ECC RAMS

Standard rapid recovery services automatically return server to full operational status
@ven in the event of a critical subsystem failure

SIMPLICITY, EASE OF OWNERSHIP AND SUPPORT

I SmartStart
System Warranty
Pre-Failure Warranty

- 4-Hour Warranty Response Upgrade
Technical Support

CompaqCare System Partners

' QuickFind/ PagFax

1993 Compaq Computer Corporation. All rights rcserved Compaq Registered U.S. Patent and Trademark Office. ProLiant, Insight Manager and SmartStart are trad

mentioned herein may be ks and/ or regi ks of

Standard CD-based intelligent hardware configuration and system software installation,
providing simplified server configuration for NetWare, NT or Unix. (CD-ROM drive

standard)

Free ThreeYear, On-Site Limited Warranty

ThreeYear, On-Site Warranty replacement of designated components that
fall below preestablished thresholds

Optional Three Year On-Site Warranty upgrade to 4-hour response

Toll-free, 7 x 24 technical phone support from Compagq engineers

Highly trained, dedicated, third-party professionals who provide systems maintenance and
comprchensive technical support

Proactive notification and delivery of new technical information/7 x 24 fax response for
updated specification, configuration and settings data |

COMPAQL

ks of Compaq Ci . Product names

Cor
ir respective companies. CompagqCare is a servicemark of Compaq Computer Corporation. *Applicahle only to advanced ECC memory and dlsk drives running

under Compaq [DA, IDA-2 or SMART SCSI Array controllers, **Fec-based option supported under CompaqCare and not part of the Three- Year On-Site Warranty. T This service provided by Contracted Service Providers and may not
be available in certain geographic locations. Certain restrictions and exclusions apply Monitors, battery packs and certain options are covered by a one-year warranty, For further details on our limited warranty, contact the Compaq
Customer Support Center. $ Estimated U.S. reseller selling price, dctual reseller pricing will vary. The Intel Inside logo is a registered trademark of the Intel Corporation, § Models 2000 and 4000 only.
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modem—fast enough to feel to users like
real networking. Remember, too, that
ISDN communication is synchronous,
Fritz says, so it carries a bigger data pay-
load than does asynchronous traffic.

X Window System programs that are
intolerably slow over dial-up SLIP (serial-
line IP) or PPP (point-to-point protocol)
connections become usable over ISDN.
There's no absolute threshold, but, notes
Gerry Hopkins, staff manager for ISDN
planning at Bell Atlantic, **At some point
a difference in degree becomes a differ-
ence in kind.”

The availability of ISDN and inexpen-
sive Ethernet bridging lets Fritz deliver
the same class of service to selected users’
homes. “I can use the bridge’s filtering
capability on the network side to send only
EtherTalk and IP to my Mac at home,”
says Fritz. “By cutting out IPX and DEC-
net LAT, I often get better throughput than
some users on campus.”

Ad hoc collaborations with other uni-
versities are another intriguing application
Fritz has explored. However, he laments
the Balkanization of ISDN service in the
U.S., which preciudes the national and in-
ternational connectivity available to Eu-
ropean and Japanese users.

Understanding Bandwidth Consumption
WAN capacity will, for the foreseeable
future, be a scarce commodity that users
must carefully ration. LAN administra-
tors, however, are ill-prepared to under-
stand their bandwidth use—much less
control it. "*In the connection-oriented, de-
terministic WAN environment,” says
Frank Dzubeck, president of consulting
firm Communications Network Architects
(Washington, D.C.), “everything is mea-
surable and tunable, and I can optimize
my network. In the connectionless, non-
deterministic LAN environment, I lack the
tools to optimize.” Steve Weidemann, who
is assistant vice president for communi-
cations planning at insurance, health care,
and financial services company CIGNA
(Philadelphia, PA), similarly bemoans the
lack of capacity-planning tools for inter-
connected LANs.

When LAN applications appear on
WANS, it frequently spells trouble. Data-
bases that are file-oriented rather than
server-based are one major culprit. U.S.
Generating's wide-area use of Superbase,
which like any file-oriented database must
pull entire data and index files through the
narrow pipe, is a classic waste of band-
width, “That’s why we’'re moving to a
Gupta client/server setup,” says network
manager Ethan Wilansky. Restricting
transmission to SQL queries and results

can reduce traffic dramatically. (However,
as databases grow, so do result sets.)

Another culprit is E-mail, which Dan
Gasparro, president of consulting firm Net-
work Quality and Assurance (Chantilly,
VA), jokingly considers *“one of the pri-
mary dangers to network health.” Mes-
sages themselves represent only a relative
trickle of data, but the multimegabyte
voice, video, and image files that desktop
E-mail programs invite users to attach to
their mail can wreak havoc. “We see the
LAN segments that support mail servers
getting hammered,” says Gasparro, “yet
people can’t figure out why their WAN
bandwidth is being eaten up.”

Other consumers of bandwidth are even
more subtle. Chatty LAN protocols that
require back-and-forth acknowledgments
on multiple layers are notorious abusers
of WAN circuits. Network monitors that
implement the RMON (remote monitor-
ing) MIB (management information base)
can also cause trouble. “SNMP is bad
news on the WAN,” says Dzubeck. “Polls
are constantly going out, and devices may
respond by dumping 5 Mb of MIB data
onto the network.” He also cites software
distribution, database replication, and im-
age transfer as WAN application categories
that are particularly bandwidth-hungry.

Conservation Measures

Client/server technology can be an excel-
lent way to make better use of finite band-
width. If you process data in place and
transmit only results, the amount of data

ISDN Availability in the U.S.

Pacific Telesis

| |

’ Percentage of lines with national ISDN access

Southwestern Bell

Percentage of lines with ISDN access

Cover Story|

moving through a network can greatly di-
minish. The client/server model does, how-
ever, locate responsibility for rendering
data on the client’s end of the pipe. While
requests are small, the result sets returned
to the client can be enormous.

Ultimately, it makes most sense to locate
data closest to its point of use. At Con Edi-
son, New York City’s electric utility, cus-
tomer requests pour in from the five bor-
oughs and Westchester County. Two years
ago, all six offices accessed a central main-
frame database. Today, each office has its
own server. “The people serving Brooklyn
do 99 percent of their work on the Brook-
lyn server,” says Joseph Curtis, manager of
office systems for Con Edison. “They
rarely interact with Manhattan or Queens.”
What happens when users need to cross
borough boundaries? NFS (Network File
System) cross-mounts among the servers
create a kind of distributed file system that
makes remote data accessible to local users
in the infrequent cases where they need it.

Within the realm of network manage-
ment, there is an emerging class of tool
that seeks to automate the migration of
data to its point of use. “"Novell's NetWare
Management System takes a step in this
direction,” says Dzubeck, “and DEC’s
Polycenter does, too.” In principle, such
tools, when mature, will minimize unnec-
essary WAN traffic.

In practice, ironically, they may also
become yet another source of bursts as
data flows like water in search of its level.
“That’s fine on the LAN,” says Dzubeck,

Bellsouth

Ameritech

92 '93 94 |
HE B B
HE B B

\ * Percentage of lines with national ISDN access for 1993-1994 to be determined. |

The Baby Bells control access to most of the ISDN lines. This chart shows the projected ISDN
penetration, both regionally and nationally. Many smaller localities are served by independent
telecommunications companies, and their ISDN capabilities are not shown here. (Source: Bellcore)
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“but not across the wide area.” Another
example of mass migration of data occurs
daily, as 40 to 50 MB of Usenet articles
roam the Internet en route to more than a
million Unix machines. No one disagrecs
with the general proposition that data be-
longs where you use it. But no one really
understands the optimal trade-off between
the benefits of local access and the costs of
transmission (sce the text box “Reducing
Router Network Transmission Costs™ on
page 70).

Other bandwidth conservation measures
can be absurdly simple. Kindercare Learn-
ing Center, a day-care franchise based in
Montgomery, Alabama, decided to use
CompuServe's packet network to deliver a
newly developed accounting application
to cach of its 1200 day-care centers. Users
at multiple sites would share a 56-Kbps
pipe into CompuServe’s cloud, which in
turn reached a Hewlett-Packard RISC host
in Montgomery.

Kindercare had to determine how many
56-Kbps lines to rent. That depended on
how many sites could share a single line.
During initial testing, screen painting and
data transfer rates were far slower than an-
ticipated. Why? A second round of test-
ing on a prototype WAN revealed that the

decorative borders and colorful text
Kindercare's programmer had added to
make the application visually appealing
were gobbling a startling share of the band-
width. “Just by taking away the borders
and the color, we were able to boost the
number of users on a single line by up to
40 percent,” says Roger Brunk. vice pres-
ident of information systems for Kinder-
care. His advice? "Prototype it!" If you
don’t develop and test in a bandwidth-sen-
sitive environment, it’s hard to produce a
WAN-friendly application.

PROTOCOLS

Oid World, New World

The WANSs that have for years carried
worldwide corporate commerce use pro-
tocols and cquipment associated with
IBM’'s SNA. Recently, routed LAN inter-
nctworks have appeared in parallel with
the legacy SNA networks. “"But with WAN
tariffs eating up 80 percent of the inter-
networking budget.” says Ken Miller, pres-
ident of consulting firm Prism Networks,
“the question becomes. "How can I merge
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my SNA net and my LAN internet?”™

Not every large corporation faces this
issue. At McGraw-Hill, according to
Robert Alpaugh. the SNA network that
funnels accounting data to headquarters
hardly overlaps with the X.25 packet net-
works that deliver McGraw-Hill informa-
tion services to various units’ customers.
“While the technology exists to combine
some of these networks,”™ he says, “eco-
nomics don’t justify it.” At CIGNA, how-
ever, where SNA and LAN internetwork
topologies match up intimately. merging
old and new networks is a front-burner is-
sue. The only question is how to make it
happen.

Recent InterOp shows have featured a
varicty of solutions. Most are variations
on the same theme: Encapsulate the SNA
traffic inside TCP/IP. That's easier said
than done, given the strongly connection-
oriented nature of SNA's two link proto-
cols, SDLC (synchronous data-link con-
trol) and, in the token-ring environment,
LLC2 (logical link control type 2). An-
other obstacle is the broadcast-intensive
nature of source-route bridging, the dom-
inant method for connecting local and re-
mote token-ring LANs.

However, many experts think that router
vendors will rally around dara-link swirch-
ing, the SNA cncapsulation technique built
into [BM’s first multiprotocol router, the
RS/6000-based 6611 Network Processor.
In an SNA/token-ring cnvironment. a
router that implements data-link switch-
ing issues and acknowledges periodic
LLC?2 tickle messages.

This local termination. or spoofing, of
LLC?2 circuits prevents two problems that
occur when the circuits stretch across a
long-haul link: time-outs and congestion.
Because the router violates the end-to-end
integrity of LLC2, however, it must guar-
antee delivery of packets using a higher-
fevel protocol. TCP, which IBM’s 6611
employs for this purpose. is the usual
choice.

In source-route bridging. token-ring sta-
tions and bridges are both active partici-
pants. and the work of routing is distributed
throughout the network. Stations are re-
sponsible for inserting route information
into token-ring frames. They discover
routes by broadcasting explorer frames
that bridges transmit throughout a LAN
internetwork. SNA encapsulation strate-
gies seek to minimize this exploratory
route-discovery traffic.

Here too. data-link switching creates a
fire wall between the local network and
the enterprise nctwork. The router main-
tains a table that pairs the MAC (media
access control) address of cach token-ring



The new VEDIT PLUS 4.0 does new version

what no other editor can:

Edit/Patch/Browse any Text/Data/Binary file up to 2 Gigabytes.

ﬁédble compiler
erent vendors. Fully

Lower
Price!

Improved multiple file an
Improved on-line help and mous
New technical support and user fo

The new VEDIT PLUS 4.0 is the result of 14 years of development
and feedback from our 100,000+ users. We guarantee that it will be
the fastest, most powerful, flextble, configurable and useful editor
you have ever had. Try the new VEDIT PLUS risk free for 30 days. If
you are not fully satisfied, return it for a full refund.

The World's Only Universai File Editor

Sure, the editor you got frem Microsoft or Borland can edit small
text files, but that's about all. VEDIT can edit, view, patch, search/
replace any file you'll ever encounter - database, mainframe,
Postscript, .EXE executable, binary,
etc. Plus it can quickly edit those
100+ megabyte files for which no
other editor is fast enough.

VEDIT edits data or binary files as
effortlessly as text files. Its secret is
incredible speed, huge file capacity
and special editing modes.

File modes support DOS, Unix and
Mac text files, plus data files with
fixed or variable length records.
Display modes include five ASCII
modes, Hexadecimal and EBCDIC, or
any combination in a split screen.
Long lines can be scrolled or wrapped.

Powerful Macro Language

VEDIT PLUS's new C-like macro language automates repeated editing
operations, performs file translations and is ideal for "filters". It
permits "off-the-cuff" macros to be typed in and immediately
executed; there is no compilation.

The macro language is se powerful that just a few simple lines carn do
the same work as a tricky 100+ line C program. It can even interface
to the hardware and machine language routines.

For example, the single command Search_Block("thomas",1000,
4000,WORD+COUNT+COLSET,4,20,40) searches for the 4th
occurrence of the word "thomas" in the block between file positions
1000 and 4000, and columns 20 thru 40.

Ultimate Programmer's Editor

VEDIT has every advanced feature programmers expect. Multi-file,
multi-window editing, search/replace with regular expressions,
template editing, smart indenting, parentheses matching and block
operations by character, line, file or column. When shelling out, the
unique V-SWAP program swaps VEDIT, any TSR's and even network
drivers out of memory in order to run the biggest compilers.

You Already Know How To Use VEDIT

With a user interface similar to the Microsoft and Borland editors,
you will immediately be productive
with VEDIT. Drop-down menus, hot
keys, mouse support, optional scroll
bars, context sensitive help and point
& shoot file selection make VEDIT
easy to use, easy to learn. Safety
features include undo, redo, auto-save
and optional backup files.

The keyboard layout, unlimited
keystroke macros and everything in
VEDIT is easily configured. With over
100 configuration parameters, you
can fine-tune VEDIT to your exact
needs and preferences.

Installation is trivial. Only the 95K
VEDIT.EXE is required (no overlays)
and a full installation is only 600K.
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VEDIT PLUS - DOS single user license: $149; DOS network 5 user
license: $325; UNIX/XENIX, QNX: $285. Also VEDIT for DOS: $89.

A fully functional deme of VEDIT PLUS and a shareware VEDIT Jr. are
available on CompuServe and on our BBS.

VEDIT is a registered tradeenark of Greenview Data Inc.

Toll Free: 1-800-45-VEDIT (1-800-458-3348)
Telephone: (313) 996-1300, Fax: (313) 996-1308
BBS: (313) 996-1304, CompuServe: 71333,3656; GO VEDIT
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Political Primer for Enterprise Networks

JOHN TIBBETTS AND
BARBARA BERNSTEIN

he process of integrating LANS into

WANSs (wide-area networks) is dif-
ferent for each company. In some places,
LAN people want nothing to do with
the wider enterprise; in others, they ea-
gerly pitch their successtul applications
to other departments and lobby for ac-
cess to companywide data. Some IS de-
partments hang tough; others lose their
self-confidence and capitulate to whole-
sale downsizing. But everywhere, the
underlying politics of tying grass-roots
LANs into enterprise-wide WANS are
fundamentally the same. Here are the
hard truths about this process:

Z Enterprise-wide
distributed systems
are your company’s
best hope for the
future.

Companies that succeed in the 1990s
will be the ones that bring their staff,
suppliers, customers, and business part-
ners into direct contact. Massively dis-
tributed information systems can elim-
inate many levels of cumbersome
bureaucracy and let the business respond
quickly and flexibly to emerging op-
portunities.

These systems take advantage of the
skills and initiative of people throughout
the organization. They put the marvelous
power of PCs and LANS at the service of
enterprise-wide strategies. A finely tuned
distributed system lets every bit of data
and function find a home at the appro-
priate level in the organization. Enter-
prises that remain rigidly centralized, or
that downsize indiscriminately, will fail.

Putting these
systems in
place will upset
many people.

In most companies, two different infor-
mation-processing cultures coexist un-
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easily. In the future, the two cultures
will have to work cooperatively, over-
coming their mutual suspicion and rec-
onciling two different sets of values.
LANs have emerged among small
groups of like-minded people (LAN ap-
plications are much more like upsize
PC applications than like downsize
mainframe applications). where the car-
dinal values are quick development. high
functionality, and access to resources.

WAN culture, on the other hand, has
evolved to serve the needs of a large
and extremely diverse set of users. Se-
curity, data integrity, and highly scal-
able performance are what count here.
Each side imagines everything it values
and has worked for going straight to hell
when the other side—that slow-mov-
ing, obstructive, arrogant glass house;
those adolescent, irresponsible, arrogant
hackers—starts messing around with
their applications.

The imperial
glass house is
finished.

Many IS organiza-

tions deserve their
reputation for stodgy high-handedness.
They will never strike up a working re-
lationship with the LAN administrators
in their organization unless they ac-
knowledge that the balance of power
has shifted. People in the departments
are happily building applications and
wouldn’t mind continuing to do so. The
glass house has to plan and execute a
strategic retreat. Redefine your job in
the organization. Promote yourself as
the maintainer of resource servers for
departmental client/server applications,
rather than trying to remain the exclusive
provider of computing services to end

users,

To rebuild
credibility, IS must
get out in front on
new technologies.

Being the high priest of the IBM main-
frame doesn’t count for much these

days. Wave after wave of new technol-
ogy is sweeping the industry. The peo-
ple a company pays to specialize in in-
formation systems ought to be as up to
date on client/server, distributed trans-
action management, even object-ori-
ented technology, as your average com-
puter magazine reader. This means
more than taking a crash course in Vi-
sual Basic or SQL Server; it means the
development of a forward-looking,
open-minded enthusiasm for new ideas.
The function of the glass house is basi-
cally conservative, but technologically
you should be anything but. Attract in-
terest among the LAN administrators
in your WANSs by offering them exper-
tise and cooperation.

LAN people do not
understand many
important things
about enterprise

) computing.

IS professionals go justifiably crazy
when people who have built an order-
entry system in Powersoft’s Power-
Builder think they can now run a com-
pany. Enterprise-wide systems are not
just big LANs.

People who have learned computing
at PCs and LANSs have little conception
of the complex issues that arise when
millions of transactions, thousands of
users, a mission-critical function, and
crucial data are involved. Have some
humility about issues like security, in-
tegrity, scalable performance, and large-
scale manageability.

¥

Don’t expect the
organization to
keep its hands off
' important
applications.

Once your application expands from a
pet project to a corporate asset, you can’t
expect the organization to just leave you
alone. If your application is important to
the business—and we’ve never met a
LAN designer who would say his or
hers wasn’t—the enterprise has to ex-
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ert some control over it. They may want
to expand it to other departments in the
company. They may need to keep it in
conformance with policy guidelines you
don’t know anything about—new laws,
EPA requirements, or a management de-
cision that frankly is none of your busi-
ness.

The organization has to make sure
your application keeps working. Would
you want your paycheck processed on
a LAN application that’s not docu-
mented, not backed up, and not secure?
If a company is cavalier enough to leave
unduplicated crucial business functions
and data in the hands of ad hoc archi-
tects out in the departments, on machines
that anybody with a screwdriver could
bring down, you certainly don’t want to
work there.

Workgroups can
‘ either work with

“ IS or turn into IS

=== themselves.

As LAN applications get larger and
more ambitious, their overhead grows.
They need archiving, management, ver-
sion control, documentation, and even
esoteric disaster planning. It becomes a
full-time job, one you probably don’t
want to do.

Luckily, full-time people in the IS de-
partment have experience with this sort
of thing. Approach them and ask for
their help. In exchange, offer them your
cooperation. After that, you can con-
centrate on designing buildings or seli-
ing products or planning employee ben-
efit packages or scheduling shipments
or whatever your department is supposed
to be doing to move the business for-
ward.

Proprietary
approaches
have to go.

1S has for years
taken the rap tor
using the proprietary MVS operating
system. But LAN applications are even
worse. Clicnt/server development relies

on database-stored procedures or trig-
gers that are written in highly propri-
etary, vendor-specific languages. The
upshot is that business function has to
live forever where it was born. and the
system loses an important tool for fine-
tuning applications. The flexibility to
move function around—up to the en-
terprise for trust reasons. down to the
business unit for performance reasons—
is one of the strengths of distributed sys-
tems. This means open architectures on
both sides.

Negotiation is the
best course.

Companies must {ace

these ugly issues head-

on. LAN and WAN

people should start talk-
ing to each other. Avoiding each other
only makes things worse. Neither side
need feel like the victim of a fiat from
above or an uprising from below. Each
side comes to the bargaining table with
many chips. They should strike simple,
commonsensc bargains that balance the
interests of empowered business units
with the interests of the enterprise as a
whole.

Be sure that you make any bargains
you decide on specific: You back up and
store our LAN data, and we'll use your
procedures for updating the database. If
the departmental folks are afraid that
they will be forced to purchase expen-
sive equipment, or of losing access o
their own connections, this is a topic for
negotiation. If IS fecls strongly about
getting LAN applications to standard-
ize on its data-administration policy.
they can make it part of the deal.

Jolm Tihbetts and Barbara Bernstein are part
ners in the San Francisco—-based consulting

Sfirm Kinexis, which specializes in distributed

computing, compuier architecture, and applying
object technology 1o connmunications systens.
They are the authors of Building Cooperative
Processing Systems (John Wiley & Sons) and
are at work on a new book on open distributed
svstems. You can reach them on BIX /o edi-
tors or on the Internet at KINEXIS@MCI-
mait.com.

device with the 1P address of the device’s
access router. Once these mappings are
established. the router can respond locally
to explorer frames without broadcasting
them onto the WAN.

“Every router vendor has added his own
twist [to SNA encapsulation].” says Frank
Dzubeck. but IBM’s data-link switching
looks like it will be the definitive encap-
sulation method.” Prism’s Miller agrees.
but he expects that users will proceed cau-
tiously because “people are scared to death
to run their SNA net in a mode that’s not
reliable.”

SNA's need for deterministic response
time is one cause for concern. Router ven-
dors address this issue by attempting to
prioritize the SNA traffic on a mixed-pro-
tocol WAN. They do this in proprictary
ways. however, and there’s no clear stan-
dard on the horizon. For George Chris-
man. manager of electronic communica-
tions at Texas Instruments (Plano. TX).
that's a showstopper. “Onc of the barriers
to collapsing the net [merging SNA and
LAN internetworks]. and the reason we
have moved slowly, addressing only lo-
cations with little SNA traffic. is that the
prioritization capability in existing bridge/
router products is not mature.”

For some businesses, the formidable ob-
stacles to SNA/internetwork integration
spur the decision to drop SNA altogether.
“People should build networks around ap-
plications, not protocols,” says Gasparro.
When one of his clients opted to move
from an IBM 3090 to Unix to take advan-
tage of more tlexible and powerful appli-
cations, Gasparro. the network integrator,
was elated. " We were having to engineer
around SNA on the LAN side.” he says,
“s0 we were glad to cut it loose.”™ Another
client, struggling to cram SNA. 1IPX. and
TCP/IP traffic into a single leased-line
link, is also reconsidering its dependence
on the maintrame. an attitude Gasparro
calls “healthy.”

When LAN Protocols Meet the WAN

Walk into any corporate office. and vou'll
likely find a diverse population of desk

1op comiputers. As users join PCs, Macs,
and Unix workstations to deparimental
1.ANs. the list of network protocols in cir-
culation grows longer. Inevitably. there is
pressure 1o cross-connect these environ-
ments. Mac users run Apple’s MacTCP.
and PC users run FTP Software’s PC/TCP
or Sun’s PC-NFS. (o establish terminal
sessions with a Unix svsiem or reach its
file. print. or database services. The same
PCs are likely using IPX to connect to Net-
Ware servers or, maybe, NetBEUI to reach
LAN Manager. LLAN Server. Windows for
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Workgroups, or Windows NT machines.

This proliferation of protocols is, first
and foremost, a logistical nightmare for
LAN administrators. The protocols all
have their own logical naming or ad-
dressing schemes, so multiprotocol clients
require multiple configurations. While
memory-constrained and less-than-robust
Windows or Mac workstations can usu-
ally manage to multiplex protocols, the
processing burden they must shoulder can
be taxing.

WAN managers inherit these troubles,
compounded by others that arise when
broadcast-happy or unroutable LAN pro-
tocols find their way onto the WAN.
“These protocols do not survive well in
the harsh WAN environment,” says TI's
Chrisman. AppleTalk’s RTMP (routing
table maintenance protocol), for example,
requires routers to exchange tables every
10 seconds, a behavior that is tolerable on
LANSs but deadly on WANS.

A newer protocol, AURP (AppleTalk
update-based routing protocol), minimizes
such exchanges but is not yet widely used.
Another alternative, encapsulation of Ap-
pleTalk within IP, has for years been a
mainstay of wide-area AppleTalk net-
working. But as WV U’s Fritz points out,
“If you’ve ever tried IP tunneling, you
know it’s no fun at all.” He prefers Ether-
net when it is an option.

NetWare’s SAP (service advertising
protocol) is another notorious offender.
Once a minute, NetWare servers issue SAP
broadcasts that enumerate available ser-
vices. The small payload of NetWare’s
IPX transport protocol (576-byte packets),
and its habit of acknowledging delivery
of each packet, further compromise Net-
Ware’s utility on the WAN.

Tools are available to alleviate these
problems. Novell offers an NLM (Net-
Ware loadable module) that can filter
SAPs, and many router vendors support
SAP filtering as well. You can also retro-
fit NetWare 3.11 to accommodate both
large IPX packets (up to 4 KB) and bursts
of packets; large-packet IPX and burst-
mode IPX come standard with NetWare
4.0. However, administrators must enable,
configure, and monitor the operation of
all these features.

Novell realizes that tinkering with IPX
is a stopgap solution and is pursuing sev-
eral alternatives. Running NCP (Netware
Core Protocol) over TCP/IP, something
Novell demonstrated at the Fall 93 In-
terOp, is one option many administrators
find intriguing. Even if that setup performs
well, however, full use of it will require
conversion of IPX-specific applications to
the TCP/IP sockets interface. Separately,
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“Duplication of
names and network
' numbers is my most
serious problem.”
‘ —lim Curry,
senior LAN specialist,

) McGraw-Hil

Novell is developing a new rout-
ing protocol, NLSP (NetWare
link services protocol), intended
to remedy IPX’s WAN defi-
ciencies.

The Truth About Wide-Area NetBIOS
NetBEUI, the transport protocol used by
LAN Manager, LAN Server, Windows for
Workgroups, and Windows NT, presents
its own peculiarities. NetBEUI isn’t rout-
able, a fact that greatly inconveniences
many applications that use NetBIOS and
that need to communicate over WANS .

While unroutability is often attributed
to NetBIOS itself, however, NetBIOS in
fact is just an interface layered on top of
transport protocols that may or may not
be routable. NetBEUI isn’t routable, but
TCP/IP, XNS, and X.25 are, and NetBIOS
can run on all these protocols. Microsoft’s
LAN Manager and Windows NT, for ex-
ample, can use NetBIOS over TCP/IP for
WAN communication. Using a table that
maps NetBIOS names to IP addresses,
these products can extend NetBIOS ses-
sions across the routed IP internetwork to
remote partners.

Performance Technology’s Powerbridge
offers even more flexibility, joining Net-
BIOS LANSs that may in fact use differ-
ent transports—for example, LANtastic
and NetWare (with Novell’s NetBIOS em-
ulation). While the company has discon-
tinued the X.25 version of Powerbridge in
the U.S. due to lack of demand, April Sys-
tems (Solna, Sweden) continues to devel-
op the product under the name XPORT
and to market it in Europe, where private
X.25 is popular.

Jonathan Schmidt, vice president and
chief technology officer at Performance
Technology, recently visited Sweden,
where he found XPORT being used na-
tionwide to connect LAN Manager net-
works in OK Petroleum’s 550 gas stations
to LAN Manager and LAN Server net-
works in the home office. “By simply
relaying the NetBIOS API across the wide-
area link,” says Schmidt, “XPORT elimi-
nates ping-ponging and can buffer large

blocks of data without violating any of the
lower-level protocol dependencies or time-
outs often encountered when stretching
LANSs across slow links.”

IL.AN Manager’s NetBIOS-over-TCP/IP
and XPORT’s NetBIOS-over-X.25 both
rely on static tables of NetBIOS names.
Administrators must agree which names
to publish across the internet-
work and must maintain the
lists accurately over time—a
difficult task in very large net-
works. Boeing, with 6000 LAN
Manager nodes running Net-
BIOS-over-TCP/IP on a WAN,
needed a more dynamic way to
handle this name-to-address
mapping. The company solved
the problem with Network Telesystems’
NetBIOS Name Server, an OS/2-based
product that maps NetBIOS names to IP
addresses on the fly. “People make the
mistake of thinking that Microsoft’s LAN
Manager can solve their wide-area net-
working problem right out of the box,”
says Tim Gelinas, who worked on the Boe-
ing implementation and is now vice pres-
ident of engineering at Spry, a Seattle,
Washington, vendor of Windows net-
working applications. “But you have to
add a lot of intelligence to Microsoft’s
NetBIOS-over-TCP/IP to make it a work-
able solution.”

The NetBIOS Name Server also ensures
efficient distribution of NetBIOS data-
grams over a TCP/IP WAN. John David-
son, president of Network Telesystems (a
newly formed Ungermann-Bass spin-off
located in Santa Clara), points out that
NetBIOS applications rely on names not
only to establish sessions, but also for the
more frequent purpose of sending data-
grams to individuals or groups. The Net-
work Telesystems’ datagram delivery ser-
vice ensures that a datagram addressed to
a remote group fans out to the group mem-
bers.

NetBIOS is not the WAN-impaired un-
routable protocol it is commonly misrep-
resented to be. It is, instead, simply a net-
work API that relies on a distributed name
table. And there are ways to spread those
naines across a routed internetwork.

Names and Addresses

With the growing popularity of TCP/IP
comes increasing strain on its limited ad-
dressing scheme. A TCP/IP address is a
32-bit quantity, so there are more than 4
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TCP/IP Addressing

TCPIIP addresses consist of 32 bits, traditionally divided into four 8-bit parts. A typical
address might read as:

1 2 3 4
123.203.54 . 117

One address in each segment of the address should be reserved for a broadcast address.
If you are independent from the Internet, you can divide the 32-bit structure any way you
want, like:

* 8 bits less one address: 255 addresses for the company

» 8 bits less one address: 255 addresses for buildings within each company

« 8 bits less one address: 255 addresses for departments within each building

« 8 bits less one address: 255 addresses for devices (host IDs) within each department

The sample address above, therefore, might represent a server (117) in the shipping de-
partment (54) in the warehouse (203) of an XYZ subsidiary (123) of the enterprise. it could
even be:

« 10 bits less one address: 1023 addresses for organizations
« 10 bits less one address: 1023 addresses for departments within each organization
* 12 bits less one address; 4095 addresses for devices (host 1Ds) within each department

where the segmentation does not align with octets (not an intuitive division of the
nan.nnn.nnn.nnn address notation).

When you connect to the Internet, you lose some of that freedom because you have few-
er bits to yourself. If you represent an entire region of the world or a very large network (e.g.,
MILNET or ARPANET), you might receive a class A network address; if the domain that you
administrate is a country or an enterprise, you may receive a class B address; if you're a
small organization, you may receive one or more class C addresses:

Class Addressing ~ Number of HostID
form networks in addresses

g 3 Al "7 _ 1teclass e B

A Onnnnnnn hhhhhhhh hhhhhhhh hhihbhhh 128 16,777,216

B 10nnnnnn nnnnnnnn hhhhhhhh hhhhhhhh 16,384 65,536

Cc 110nnnnn nnnnnnnn nnnnnnnn hhhhhhhh 2,097,152 256

n: network address bit 0: fixed

h: host ID address bit 1: fixed

Remember that you must reserve one address in each of your addressing partitions for a
broadcast address. Some addresses are reserved for special use by the TCP/IP protocol (e.g.,
127.0.0.1 is for loopback to the local machine).

billion available addresses. But the hier-
archical structure of the addressing sys-
tem is wasteful and inflexible. Merrill
Lynch, like many businesses, has regis-
tered one of the 16,384 class B address-
es, which entitles it to assign 65,536 host
IDs. While it’s possible to subdivide that
population of host IDs into subnetworks,
it’s tricky to balance the allocation of bits
between subnetworks and hosts. Once you
make that decision, you must live with it
(see the above text box “TCP/IP Address-
ing").

“There are plenty of addresses,” says
Laurence Sikon, vice president of tech-
nology strategies at Merrill Lynch, “but

84 BYTE DECEMBER 1993

when you try to partition in a way that cor-
responds to your organization, you find
that you rapidly run out of subnets.” Log-
ical limitations become physical limita-
tions, and you must bridge or route be-
tween subnetworks. TCP/IP enforces a
strong relationship between logical and
physical components. That means LAN
managers who relocate equipment need to
do a lot of work.

Managing address allocation is a daunt-
ing problem. *“TCP/IP isn’t that clean on
the administrative side,” says Joseph Cur-
tis. “There are a bunch of tools, but not
necessarily any directions on how to use
them.” The best solution is to delegate the

work to LAN managers and define rules by
which they pick addresses for subnetworks
and devices.

For example, George Chrisman has al-
located a class B address for all TI's Eu-
ropean operations. The European admin-
istrators handle their own subnetworks. TI
maintains a very structured audit process,
and conflicts must in general be resolved.
If the company acquires a unit with pre-
existing connections to the Internet, how-
ever, an exception can be made.

Address conflicts can affect all net-
works, not just TCP/IP networks. *Dupli-
cation of names and network numbers is
my most serious problem,” says Jim Curry,
senior LAN specialist in McGraw-Hill’s
network services department. Both Ap-
pleTalk and NetWare, for example, re-
quire not only unique names for worksta-
tions, printers, and servers, but also unique
numbers for cable segments. Conflicts
arise when existing AppleTalk or NetWare
LANSs join the enterprise WAN. Curry
plans to use a Lotus Notes conference to
help sort things out. Notes will let people
post planned changes to the larger group,
which might be affected by them.

At TI1, where mainframe access involves
120,000 SNA LU (logical unit) addresses,
Chrisman has reduced the labor-intensive
and error-prone manual procedure for
maintaining the address tables to a mail-
enabled work flow. “Using our own elec-
tronic forms, along with C and C++ tools,
we’ve managed to automatically build
these tables,” he says. A similar technique
provides semiautomated address registra-
tion for TCP/IP. A user with a new Sun
workstation, for example, mails a request
for an IP address to a server-based appli-
cation that dispenses the address.

Network protocols that identify users,
devices, and services by name—IPX, Net-
BIOS, and AppleTalk are examples—po-
tentially offer much more tlexibility than
TCP/IP. That’s why IPX remains strategic
for Merrill Lynch, says Sikon.

Even more strategic for the company is
Banyan Vines, which leads all other net-
work operating systems when it comes to
naming services. Its renowned global di-
rectory, StreetTalk, now in its third gen-
eration, is enabling Merrill Lynch to ex-
pand its WAN in an orderly fashion. The
company’s Vines network has grown from
1000 to 3500 nodes in the past year and a
half, according to Matthew Bernick, net-
work administrator for Merrill Lynch’s
Operations, Systems, and Telecommuni-
cations Division. He expects that Vines
will encompass most of the firm’s 30,000
employee workstations within the next few
years. continued
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Monitoring and Controlling the WAN

Local problems become global problems
when you join LANSs to create a WAN.
Sadly, the tools available to monitor and
control local networks work poorly, if at
all, when applied to global networks. A
remote device or service that is malfunc-
tioning can be inaccessible for all sorts of
reasons. The network might be opaque be-
cause network monitors can’t see past
routers or because a telecommunications
provider owns it. Device management pro-
tocols are often proprietary, and the most
open ones typically confine themselves to
the TCP/IP components of a network.

The proliferation of SNMP agents
means that, in principle, you can monitor
and control routers, bridges, hubs, and
even UPSes (uninterruptible power sup-
plies). In practice, that’s easier said than
done. Pinpointing the location of a prob-
lem—which may be on a local or remote
LAN-—is tricky. And because MIBs are
vendor-specific, there’s a chicken-and-egg
problem: You may not know which tool to
deploy, or where to point it, until you’ve
located the problem device the tool was
supposed to help you locate.

Every WAN manager dreams of a single
tool that enfolds all the protocols and de-
vices found on a typically heterogeneous
WAN. Unfortunately, no such tool exists.
Fault isolation, traffic-flow control, and
configuration management are tasks that
can seldom cross equipment or protocol
boundaries. However, WAN management
systems like Network Managers” NMC
Vision and NetLabs/Manager are moving
in the right direction.

These products feature a three-tiered ar-
chitecture that’s becoming standard for
modern network management systems:
agents that perform vendor-specific mon-
itoring, a central database to which agents
report, and console applications that en-
able users to interact with the network by
way of the database. NMC Vision has ex-
ceptionally broad support for management
protocols, including SNMP, CMIP (com-
mon management information protocol),
DME (distributed management environ-
ment), and CORBA (common object re-
quest broker architecture).

Just managing the devices on the net-
work is not enough. TI’s Chrisman says
WAN management needs to extend be-
yond hardware to operating systems and
applications. “I’m spending a million dol-
lars this year building SNMP proxy agents,
trying to strengthen my management ca-
pability in the client/server environment,”
he says. “It disturbs me to have to spend
my own dollars on this.”
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Passing the Buck
You don’t necessarily have to become a
telecommunications expert to operate a
WAN. When you buy connectivity from
AT&T, Sprint, MC], British Telecom, or
another provider, you can buy the man-
agement of it as well. Nordstroms, a chain
of department stores in the Pacific North-
west, buys full LAN-to-LAN service from
its supplier, MCI. While Nordstroms re-
ceives detailed reports on traffic flow and
bandwidth utilization for its 20 linked sites,
this information is superfluous. MCI han-
dles all the management worries.

Dean Witter, the financial services com-

“I'm spending a million
dollars this year building |
SNMP proxy agents.”

—George Chrisman,
manager of electronic
communications,
Texas Instruments

pany, similarly outsources
all its WAN services to Ad-
vantis (Schaumburg, IL).
The Dean Witter network
people just have to manage the company’s
own LANSs. Advantis takes care of every-
thing else, including the routers.

If you use a service provider, though,
it’s important to understand exactly what
you’re buying. When Allied Signal went
with WilTel’s frame-relay service to con-
nect plants in Tennessee and South Car-
olina to its South Bend, Indiana, head-
quarters, the any-to-any topology that
frame relay can support was an attractive
feature. “We thought we could connect all
sites to one another,” says Kevin Devine,
network analyst with Allied Signal, “but
what we found was that you have to pay
for each PVC { permanent virtual circuit},
$0, in the end, we configured the PVCs in
a star because that was cheaper.”

WAN Meets LAN

Some of the toughest problems aren’t the
technical ones: They are problems of un-
derstanding, attitude, and politics. You can
join LANs to a WAN with bridges, routers,
and gateways; it’s all just data. But no

black box can turn a maverick LAN ad-
ministrator into a team player comfortable
with corporate policy meetings and the of-
ten glacial rate at which telecommunica-
tions carriers resolve problems.

For WAN managers accustomed to total
control, things can be equally frustrating.
“Suddenly, we no longer have full control
from the user’s terminal all the way up to
the host system,” says McGraw-Hill’s Jim
Curry. “We coordinate the network and
deal with various LAN administrators, but
we don’t control the whole network.”
Moreover, the qualifications of those ad-
ministrators can sometimes leave a lot to
be desired.

“Managers of LANSs have to understand
their own present and future networking
needs,” says Merrill Lynch’s Laurence
Sikon. That’s a problem if the person over-
seeing a LAN in a little department does
not have a technical background.

When Merrill Lynch attached a
new division to its network, its
departments were all operating as
little islands. “One group does
something very, very specific,”
says Sikon, “like managing rela-
tionships with some of the Merill
Lynch clients. They have never
felt the need to be in tune, as far
as technology goes, with most of
the other departments within their
division.” This Balkanization made the
job of building the WAN a lot more diffi-
cult, because integrators had to deal with
20 or 30 people rather than one or two.

Merrill Lynch solved part of the prob-
lem by creating a LAN technical-support
group. The WAN implementation team
recruited one person to head up the group.
Some of its members came from within
the division and others from outside (see
the text box “Political Primer for Enter-
prise Networks’ on page 78).

LAN Meets WAN

WAN managers, for their part, must real-
ize that their methods frustrate their LAN
counterparts. “It’s a real step down for
us,” says Bruce Linker, president of the
Microcomputer Managers Association and
an employee of a large financial services
company. Linker bemoans the fact that his
people have to work with the MIS people
and fit into their schedule—an accommo-
dation they’re trying hard to make. In the
past, when he wanted to set up a dial-in
mailbox, he did it himself with one mo-
dem. But now with WAN connectivity, he
has to work through somebody else, fit
into someone else’s calendar of projects,
and use their standards. “It does take
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longer,” says Linker. “And when it goes
down, you’re going to get the phone call,
but now you have to contact somebody
else to get it fixed.”

Linker is not alone in his sense of loss.
Other LAN managers warn that you should
understand what you’re sacrificing when
you tie into the MIS policies that come
with the wide-area connection.

CIGNA'’s Steve Weidemann notes that
training is the way to break down the bar-
riers between the WAN and LAN cultures.
“We have many MIS people with much
experience in SNA and the enterprise com-
puting centers, and many with PC and Net-
Ware expertise,” he says. Weidemann
wants to educate each of these technical
populations about the other’s domain. “To
build WANSs from LANs, you have to un-
derstand, in depth, both worlds.”

WAN Applications Design

Applications built to run on LANSs often
fail miserably when deployed on WANSs.
This infuriates TI’s Chrisman. Many of
the current crop of client/server applica-
tions were built as departmental solutions,
he says, insulated from external forces.
They lack robust error handling and cannot
react appropriately to anomalies on the

network. “There is never going to be a
WAN that doesn’t occasionally have a bad
packet or some kind of glitch,” he says,
“but at the first sign of trouble, these ap-
plications just roll over and die.”

Dan Gasparro echoes that frustration.
He believes that hardware and software
vendors don’t understand how people
really use their products, and thus don’t
test them realistically. As a result, “Users
deploy Lotus Notes databases that repli-
cate all the way down to the field level,” he
says, “‘and then administrators wonder why
the net comes to a screaming halt at vari-
ous times of the day.”

Another common gripe has to do with
the flaky interaction between Windows
and NetWare. If you lose a connection to
a NetWare server, Windows locks up.
That’s bad enough on a LAN, but it’s
worse on a WAN, where you’re that much
more likely to be attached to remote re-
sources. “‘If I lose a connection, it shouldn’t
matter,” says Allied Signal’s Devine. *‘This
business of having Windows lock up when
the WAN glitches is really starting to ag-
gravate a lot of people.” To work around
the problem, Devine advises users to con-
nect only when necessary to WAN re-
sources, and he spends a lot of time fig-

uring out how to move data onto the LAN
so it’s accessible locally.

How can you work through or around
these problems? Build and test your ap-
plication in the same kind of WAN envi-
ronment in which you’ll deploy it. Kinder-
care’s bandwidth snafu could have been
avoided if the prototype WAN had been
used for initial development.

The issues that concern WAN people—
bandwidth, protocols, management, and
cultures—are deeply intertwined. The
LAN culture of free bandwidth, for ex-
ample, creates management problems on
the WAN. More than in other computer-re-
lated disciplines, hardware, software, and
politics play equal roles. &
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Microsoft and Borland
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a better way for you to
develop applications.

The best compiler.
And the best linker.

Microsoft users hate
slow compilers. Borland
users hate slow, fat code.
So we made Symantec
C++ Professional 6.0
faster and more efficient.

But our one-pass compiler isn't just

faster — it produces faster applications.

Thanks to powerful global and local
optimizations. And some unique C++
optimizations you won't find anywhere
else. We've also included OPTLINK,
absolutely the fastest linker you can buy.

The best environment.

Symantec C++ is the first
development system to fully integrate
editing, compiling, debugging and
version control in a completely new
and graphical Integrated Development
and Debugging Environment (IDDE).
This breakthrough new IDDE is packed
with graphical tools, a great new
resource editor and drag-and-
drop capabilities.

The best visual tools.

Using technology developed
for Symantec by Blue Sky

Symantec C++ is available in both
Professional and Standard versions.

Software, Symantec C++ gives you the
world’s most sophisticated visual tools.
This is what Microsoft Visual C++
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Win32s from the leader
in 32-bit compilers.
Win32s is free in every box. Create
true 32-bit applications that run
unchanged under both Windows 3.1
and Windows NT. Develop and debug
apps on your existing Windows system.

It’s easy to swilch.
Symantec C++ is highly compatible
with Microsoft and Borland C++. So
there’s no reason to wait.
We've also included the
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complete Microsoft
Foundation Classes 2.0
as well as support for
Microsoft Visual Basic
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Order today.

Symantec C++
Professional 6.0 is now
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Microsoft or Borland
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call 1-800-453-1077 ext. AP80 and
order now. Symantec C++ Professional
6.0 is everything a Microsoft or Borland
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And two tickets to Hawaii.

Two awesome environments in every box.
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IDDE, you'll also find a coupon redeemable
Jor two airline tickets to Hawaii
in every copy of Symantec C++ Professional
or competitive upgrade.
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State of the Art

Graphical applications are forcing users to ask more of their printers in terms of speed, image quality,
and ease of use. Vendors are beginning to deliver.




Uls and the applications that go

with them are causing users to take
a second look at their printers. If they can
work with rich color at a high resolution on
their monitors, why shouldn’t they get out-
put to match?

As a result, users are demanding more
from the printers they buy. It’s not enough
for a printer to produce better-quality im-
ages; it also has to be fast and easy to use.

Faster Is Harder

The speed issue has never been as chal-
lenging as it is now in the graphical ap-
plications environment. Higher resolution
means you need to throw more process-
ing power at producing a printed copy of
an image.

Greater performance, which translates
into greater productivity, means getting
hard output that mirrors what users have
created on their computer display and get-
ting copies of that output to their peers—
in essence, to be minipublishers. As hot
as color printing is right now, the publish-
ing paradigm is hindering widespread ac-
ceptance of the technology.

Because high-quality color output is
still in the minutes-per-page stage, users
are still looking for a quick way to repro-
duce the dazzling documents they create.
The speediest way to do that is through
color photocopying. But color copiers
are still exotic fare in most user environ-
ments. And color copiers are expensive —
$25,000 and higher. “There’s going to be
a brake on color until it’s inexpensive to
make color copies,” says Jim Butterworth,
vice president of the Printer Business
Group at Okidata in Mount Laurel, New
Jersey.

Users have recognized that their de-
mands for greater speed can be met if they
abandon their personal printers. Network
printers provide greater speed for more
people, and because the cost involved in

Printers in Transition

Users today want fast, easy-to-use
printers with output that matches what
they see on their screens. ........ 94

The Printers Talk Back

Network printer communications become
a two-way street with the Network Printing
Alliance Protocol. ..............

purchasing and maintaining a faster print-
er is spread across a group of users, it is
easier to justify. “We see a huge cry for a
25- to 40-page-a-minute printer to solve
this departmental concept versus person-
al printer concept,” says
Brian Platte, a senior

- —

Image Building

In addition to wanting their output fast,
users expect it to bear more than just a
passing resemblance to what they’ ve cre-
ated on their screens. Not only are users
. asking for higher reso-
| lutions, but they want

technical staff member | RAM Requirement vs. Resolution color, too. “In every oth-
at Pennant Systems er aspect of our lives, we
(Fairfield, CT), which is I 7 live in a color world,”
an IBM division that [— 2 MR says Gary Bailer of Star

makes printers.
Network printers are
fast enough that some
users have taken to sub-
stituting them for cop-
iers. That type of use has
some printer makers in-
cluding add-ons, such as
collators and staplers, to
their high-end printers.
This approach is also a
reflection of what many
users are accustomed to
with their desktop ap-
plications. Some word
processors, when print-

| Represents

| 1 MB of RAM

Micronics. “Why is it,
when it comes to our
| output, it’s mostly in
monochrome?”
Although users are
demanding better reso-
lution from their print-
ers, they will be reach-
| ing the practical edge of
the envelope soon. To-
day, 300 dots per inch is
the standard, but it will
| soon escalate to 600 dpi.
But after that, memory
overhead will deter users
from pushing 1200 dpi

|
|

ing multiple copies of a 4MB as acommon denomina-
document, allow users | = tor for printers. The ex-
to collate the documents | 1 MB i planation is simple. It
in their computer’s I - o takes about a megabyte
memory. 300 600 1200 of RAM to image a 300-

Yet coping with the ‘ Dots per inch dpi page. If you increase
demands of a LAN puts | - | the resolution to 600 dpi,

a strain on network
printers. Now you have
PCs, Macs, Unix work-
stations, minicomputers,
and mainframes con-
nected to networks.
Printers must be able to handle multiple
protocols, multiple PDLs (page-descrip-
tion languages), and multiple font styles
or formats. Having more than one data
stream creates a host of new issues, all of
which affect performance.

resolution.

Print Pages Faster
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As print resolutlon goes up, the
amount of RAM needed to process a
full-page image rises exponentially. For
this reason, few people will make the
investment and move beyond 600-dpi

The key to faster, inexpensive printers
might be to et the computer do all the
image processing. ....... LA S

then you need 4 MB of
RAM. But to image a
1200-dpi page, you need
a whopping 32 MB of
RAM.

Users are also de-
manding that they be able to print their
documents on plain paper. Ink-jet print-
ers now have that capability, but some net-
tlesome drawbacks affect the output qual-
ity for those printers. For example, the ink
can smear before it is dry, and a heavily

Color Becomes Affordable

Whether it's ink-jet, laser, thermal-transfer, or
dye-sublimation, color printing is getting better
and less eXPensive. .......creereereeers 125
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Laser Quality Without the Drum

Developer
with toner

Control
electrode
array

electrode

Array’s Tonerlet by Array technology piuccs an electrically charged control electrode arvay. which can be
cither a wire mesh or a perforated flexible printed cireuit board. benveen the 1oner and the paper. A back
elecirode beneath the paper aitracts toner and pulls it through the holes in the canirol electrode array. The toner
lands on the paper and forms a doi.

B ecause laser-printer and ink-jet
technologies contain the most po-
tential for meeting the demands of users
at an acceptable price/performance
level, they will be unchallenged in the
near future, But a promising toner-
based technology may allow printer
makers to further drive down the prices
of their devices.

Both laser and LED printers produce
the image of a page on a rotating drum
before transferring the image electro-
statically to paper. Array Printers of
Molindal, Sweden. has developed a way
to affix toner to paper without having to

BY TE DECEMBER 1993

create and store the image with light
on a photosensitive drum,

Array Printers’ new technology,
called TonerJet by Array. uses either a
fine mesh of thin, insulated copper
wires or a thin, copper-coated plastic
film. By connecting the wires to driver
electronics, Array can create individ-
ual apertures in the electrode array that
can be opened and closed electrostati-
cally to allow or restrict toner passage.
The computer-controlled voltage of the
electrodes in the mesh of wires changes
by hundreds of volts within a thou-
sandth of a second, and the desired dots

are developed on the passing paper.

According 10 Array Printers, its Ton-
erJet devices cost 10 percent to 30 per-
cent less to produce than laser or LED
devices. are simpler than existing tech-
nologies (a laser printer requires nine
mutually dependent process steps to
produce a page: TonerJet requires only
three), and eliminate the need tor drums
and other components that wear out.
Array admits, however. that TonerJet
output hasn't reached the quality of
laser printing yet. A fax machine us-
ing TonerJet technology is expected to
be released in 1994,



Sounds like it’s time to call CompuServe for
hardware and software support.

As advanced as computers are these days, they still
manage to bring out the primitive in us sometimes. Why
not put your verbal skills to better use, with CompuServe?

We offer a whole world of support. Including
hardware and software forums filled with people from
all over who have faced the problems you're dealing
with now. No matter how basic - or complicated
vour question, you can rely on your CompuServe friends
to provide an answer.

We also have representatives of the most popular

hardware manufacturers and software publishers online.

They'll address your problems quickly, and provide you

with information that’s not available in any manual.

And then there are our vast reference resources.
Whether you want more in-depth information, or just to
keep up to date, you can take advantage of our extensive
computer libraries as well as a comprehensive collection
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inked page can “cockle™ (i.e.. curl and
wrinkle) when the ink dries.

Thermal technology sidesteps those
problems, but thermal printers have their
own problems. They re expensive, and
they don’t often print on plain paper. How-
ever, thermal-printer makers are working
on getting their products in line with the
plain-paper and price-performance de-
mands of users. For instance, Star Mi-
cronics’ 8J-144. a color thermal-transfer
printer, uses a polyester resin and sells for
about $600 (see “*Bargain Color Printers”
on page 153).

it's Got to Be Easy

Another component that graphical appli-
cations have groomed users for is ease of
use. Graphical environments have gone a
long way to simplify the interaction be-
tween the user and the printer by creating
a single driver for all the applications run-
ning under the environment. In turn, users
are demanding this simplicity in the op-
eration of their printers, no matter how
complex the demands they're making on
those printers are. Regardless of what hard-
ware users have, what network protocols
they are using, or what print PDL they

—~

are sending down the line. the
printer must be able to recog-
nize them and react ac- -*
cordingly without user ‘
intervention.
Also, users no longer N\
want to be silent partners ®
as far as their printers are
concerned. If their printers

tell them when they are out of il

paper or have a paper jam, they

want to be notified about it at the desk-
top. Several initiatives are under way to
provide this capability. including the
NPAP (Network Printing Alliance Proto-
col). NPAP establishes a format that will
allow printers on a network to communi-
cate with individual users (see “The Print-
ers Talk Back™ on page 103).

Another way to make printers friend-
lier—not to mention faster and less ex-
pensive—is to move the intelligence from
the printer to the user’s computer. This
not only increases a printer’s speed but
reduces the cost of the printer. This tech-
nique takes advantage of the ever-in-
creasing performance of system CPUs,
allowing printer vendors to eliminate a
printer’s controller and memory—two

N

Your Next Printer Might Be for Your TV

The largest potential use for printers is one that doesn’t exist
today. But it’s one that some printer makers say may develop as
digital information begins to make inroads into the world’s
homes. These printers will be inexpensive—S$300 to $400—
color ink-jet devices designed to work with video off your TV.

As interactive services enter the home. consumers will want
to do more printing on demand. Watching a show on the travel channel? Request more
information and receive it immediately through your home printer. Punch up your bank
account, do some transactions, and watch your printer spit out a transaction statement.
A commercial by Snow White soap is aired, and if you respond to it immediately, a
coupon worth 10 cents off the price of the product will come rolling out of your printer.

Then there’s the digitizing of family history. Right now. photo-quality output can be
done only by costly printing techniques (e.g.. dye sublimation) or proprietary technolo-
gies (e.g.. the digital exposure engine in Metrum'’s Fotoprint 1000). But conventional
printer makers aren’t sitting on their hands.

“I have seen prototypes [at Canon’s R&D facility in Japan] of ink-jet output that
rivaled a photograph.” says Peter Bergman, vice president for marketing of Canon
Computer Systems in Costa Mesa, California. “It uses enhancements in the number of
print heads, special inks, and appropriate media, but you would look at it and say. ‘this
is a photograph.”™

Nevertheless, don’t expect inexpensive photo-quality printers for your TV anytime
soon. The complexity of these printers and the current lack of demand will keep prices
high. For this reason, some analysts think the idea is a little far-fetched. Says Robert
Fennell, director and principal analyst at Dataquest in San Jose. California. *[Photo-re-
alistic printers have] been the pipe dream of the printer industry for a long time.”
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The NEC Silentwriter Superscript 610
laser printer is designed to use the
computer's processor and memory. With
today's faster processors, this feature
reduces the cost of the printer,
without degrading system
performance for most users.

\

rather expensive compo-
nents (see “"Print Pages Fast-
er” on page 115).

Although not yet widely accepted, these
kinds of printers are beginning to appear on
the market. NEC announced in August its
Silentwriter Superscript 610 laser printer.
The 610, through a printer driver/manag-
er loaded with Microsoft Windows, pre-
pares its documents for printing inside its
host’s CPU. “We found that most people
do one task at a time and don’t begin to
utilize the processing power of their PCs,”
says John Mclntyre, director of market-
ing for NEC’s Printer Business Unit in
Boxborough, Massachusetts. “So we took
advantage of the unused processing power
in the CPU and the capabilities of Win-
dows.”

Getting printouts of complex pages (e.g.,
a PostScript document) has always been
relatively difficult. As printers get faster
and their output gets closer to offset print-
ing quality, users will want to print com-
plex documents more often. A crucial ele-
ment of reaching this goal will be the
proliferation of device-independent image
formats such as Adobe’s Acrobat or No
Hands® Common Ground.

Previously, no cross-platform architec-
ture to present formatted information ex-
isted. The least common denominator was
flat ASCII files, which do not preserve
formatting from one platform to another.
“The missing link was this viewing tech-
nology.” says Platte of Pennant Systems.
“[1t’s] the ability to look at a document
just to give you a comfort level that you
knew what the heck it was.”

When users begin to reach that com-
fort level, Platte contends, a fundamental
change will take place in the nature of
computer printing and in the way people
access and distribute information. Cen-
tral printing will give way to information
being available on-line and printed on de-
mand, with the same richness of presen-
tation that you find in a book or a maga-
zine. ®

John P. Mello Jr. is a freelance writer who has
written on technology for a variety of trade and
general-interest magazines. You can reach him
on BIX /o “editors” or on the Internet at jimello@
ige.ape.org.



In the dog-eat-dog world of
business presentations,
we just made you a pit bull
with the legs of a greyhound.

In dog racing as in business, if you're not leading On top of all this, the Phaser 200 is a work
the pack, the view seldom changes. Meet your new leg  group printer that gives you the advantages of a laser
up on the competition: the Tektronix Phaser™ 200  printer. Including true Adobe® PostScript™ Level 2,

color printer. It's lean, mean, and very _ networkability, separate paper and transparency

very fast. Of course, you ——— ‘ A frays and price (did we happen to

don't have to take our

| fiaas b fstprice of only $36950)

e

word for it, PC Computing
magazine just called it the For more information
best overall presentation or a free output sample,
printer in the business. SO come into your nearest
much for the other guys. Tektronix dealer or call
But what is it that makes the us at 800/835-6100,
Phaser 200 so good? For starters, the ink Dept. 31] . For faxed information, call 503/682-7450,
coverage and image quality are, in a word, brilliant. We and ask for document # 5001.

at Tektronix didn’t get to be the award-winning leader in In closing, we just want to remind you that
color printers by sitting on our hands. Then there's  your competition is also reading this ad. And they're
speed. You get all of this great color at two pages per extremely hungry. So when choosing a presentation

minute, which is nearly as fast as a regular black and  printer, the choice is quite simple. You can either eat,

white printer. Can you say increased productivity? or be eaten. Bon appétit. TEktl‘Oll/]X

Phaser is a trademark of Tektronix, Inc. PostScrpt is a trademark of Adobe Systems, Inc. Al other marks are trademarks or registered trademarks of their respective companies.

Circle 152 on Inquiry Card.



BEFORE BUYING SOMEONE
WHICH FEATURES YOU'RE

A

The Compaq PageMury

)

supports five simultancously
A 7 —
'

It may be hard to imagine the world before fax ma

active ports. And with NetlLing

a host of dircct connectivity chines, but it’s not hard to imagine a world where

options— it can be customized to they’re no longer necessary. With PageMarg's inter
P 3/ oy ) q
na/fax modem, you can send and reccive genuine

take cure of even the most com-
Adobe PostScript documents in sizes up to 11x17.

plicated office environments.

——

No other network laser printer with

all zhcscfeulurcs also gives you

the option of printing on 11x17

paper. In other words, the

Compaq PageMarq is truly the

standard by which other

printers are measured.

The most important type development since Gutenberg? |- and 2-MB Programmable
Font Modules (or an optional, internal 60-MB Hard Drive) let you customize your
fonis. And all are stored permancently, eliminating the need to constantly download.

*This sersace pronaded by Contract Servke Prossdens, 1s speaific to hardware products and may not be asailable n certain geographs locations: Consult the: Compag Customer Support Center for further
detads € 1993 Compag Computer Corporation All Rights Rescrved. COMPAQ Regostered ULS. Patent and Tradomark Office FageMarq, Paghax, and Netlan are trademarks of Compag Computer Corporation



ELSE’S PRINTER, DECIDE
WILLING TO GIVE UP

Unless you enjoy denving vourself, choos
ing a network laser printer that doesn’t have
! vvcrylhing vou need just doesn’t make sense.
Which is why the more vou shop and com
pare, the more one printer becomes the clear
choice. The Compaq PageMarq.
In short, no other network laser printer
offers the same high-performance features
and rugged quality at anywhere near the same

price. And to make surc you also get every

thing vou nced by way of support, PageMarq

includes a one-vear, on-site warranty” and
free technical help 7 days a week, 24 hours a

day for as long as vou own the printer.
e — For more details, call us at 1-800-345-1518.

T'he Compuy PageMarg High-Resolution (For complete model information, just select

mode prints with such extraordinar; the PaglFax option.) After vou've compared

clarity it can improve just about anybody’s .

G e prove] A the Compaq PageMarq 1o other printers, you'll
image. (Well. almost.) At the very least, b lize there’ | hi } -

. realize there’s only once thing vou have to give

SO0 » 40O dpi resolution ensures razor — —m— = - B g you - give

sharp rext and super-crisp graphics so that When it comes 10 puper up. The notion of settling for anything less.

uall your reports and presentations come capacity and performance,

out looking their best the PageMarg 20 stacks caMpAa
up quite nicely. It prints at
20 ppm, and so you don’t
have to constuntly refill a
the puper tray to keep up,
it holds 1500 sheets.

—_—

L
=
:

Prodct names mentioned heremn mas be trademarks and for registered trademarks of their respectine compan
Adobe 15 a regastered trademark of Adobe Svstems, I PostSonpt s a trademark of Adobe Sasterne, I
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AUSTIN has
what DELL wants

for Christmas.

It’s true.
“Dell Computers — and others — had a great idea: produce
a compact notebook with blazing speed and a large capacity
hard disk.
Sounded good to us. Only difference is, we made it happen!
Our Ultimate Notebook features a 66 MHz processor with a
340 MB hard drive — something Dell just cannot seem to deliver.
But the real reason we pushed ahead with this product is
because you, our customers, told us that's what you wanted.
Maybe unlike some others, when our customers talk, we listen!
Hope you enjoy this terrific notebook!”

David Scull, President/CEQ
Austin Computer Systems

olid
486D, xﬁy
8M8 RAM, 349,

Special
TFT Co or
8 Harg Drive

Flexible Display Options. Austin's new Dual Scan

color systems deliver bright, vivid color at a cost-effective price
Choose active-matrix color for the most demanding applications,
or razor-sharp monochrome when color isn‘t needed.

Accelerated Video. 32-bit local-bus video accelerator
with 1 MB of VRAM — found in the hottest desktops
and on all Austin Notebooks! Plus, simulta-
neous CRT and LCD display.

PCMCIA Expandability. R”99;d'lhi9h'
Two PCMCIA slots takes two Type If SDCealafoss
or ane Type il device for fax media hard

dems, LAN adapters, and , drives. Choose
modems, adapters, and more from 130, 213

or 340 MB -
the largest on
the market!

Integrated
) Trackball.
Popular Austin 486 Notebook Configurations Large ergonomic front-center trackball _ ke
32-Bit Local Bus Video Accelerator with 1 MB RAM for exceptional ease of use. No need to fumble with MICROSOFT
awkward clip-on or pull-out pointing devices. WINDOWS

READY TO RUN

1,899 %,199 ‘%,999 4,499

4865X-25 4B6SX-25 Dual Scan Color  486DX2-66 Dual Scan Color  486DX2-66 TFT Color "; ?

4 MB RAM Standard 4 MB RAM Standard 8 MB RAM Standard 8'MB RAM Standard Happy Ho\ié\ays!
130 M8 Hard Drive 130 MB Hard Drive 213 MB Hard Drive 340 MB Hard Drive

Memory 32 MB RAM maximum Battery Life 2to 5 hours Au s T l N
110 Ports 1 Parallel, 2 Serial, SVGA Preinstalled MS-DCS6.0, _
External Keyboard Software  Microsoft Windows 3.1 AN IPC COMPANY

Diskette Drive 35" 144 MB Dimensions 1117 x8.58° x2.0° L]
Power Usage <10 watts in Standby Mode, Weight 63 Ibs call Dlrect 1-800-331-1701

conforms to EPA Energy Warranty 1 year

Star quidelines AUSTIN COMPUTER 5YSTEMS ¢ AN IPC COMPANY s 10300 METRIC BLVD., AUSTIN, TX 78758
FAX: 512-454-1357 « OVERSEAS: 512-339-3500 ¢ CANADA: 1-800-338-1565
) 1993 Austin Computer Systems All rghts reserved  The intel Inside logo 1s a registered trademark of Intel Corporation Microsoft is a registered trademark and Windows and the Windows logo are trademarks of Microsoft Corp Al other company

names and products are trademarks or registered trademarks of treir respective owners The ENERGY STAR emblem does not represent EPA endorsement of any product or service Prices and specifications are subject to change without notice

Circle 71 on Inquiry Card (RESELLERS: 72).



State of the Art

THE PRINTERS TALK BACK

The printer interface has not kept up with the demands of connecting to a network

FRANK HAYES

n the world of PC printer interfaces,

dinosaurs still roam the earth. PRN
might as well be called Jurassic Port.
While desktop computers have rapidly
evolved and printer engines are faster and
more capable every year, the connection
between the desktop computer and the
printer is often not much more sophisti-
cated than it was more than a decade ago
at the dawn of the microcomputer era.
Even when printers are directly connected
to high-speed networks, most still behave
as if theyre attached to one-way PC par-
allel-printer ports. The data goes into the
printer, but nothing comes back to you
except the printed page. And if any prob-
lem develops that is more complicated
than running out of paper, no one on the
network ever hears about it—at least, not
directly from the printer.

But a new approach to the computer-
to-printer software interface should help
bring printer connections out of the Stone
Age and give them a good run at the
future, too. The NPAP (Network Printing
Alliance Protocol) is an effort by dozens
of vendors to enable printers to talk back
to the computers that send them data,
whether it’s across networks, over serial
links, or through bidirectional parallel
ports. NPAP lets printers report on how
they’re configured, job conditions, avail-
able memory, and other status and error
information. The sponsoring group—in-
cluding printer heavyweights such as
Texas Instruments, Lexmark, Canon, Ky-
ocera, NEC, Okidata, QMS, and Tek-
tronix—says that NPAP-compliant prod-
ucts should reach the market this year.

Problem: Progress

The need for better communications be-
tween printers and computers comes large-
ly because of improvements at each end of
the printer connection. A typical computer
15 years ago sent nothing but alphanu-
meric characters to the printer, and the

SCOTT BALDWIN © 1993
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Toner status:
low or out

Paper status:
low or out

21993

DAVE NELSON

The NPAP specification gives printer vendors some leeway in deciding which features to

Available
memory

General
failure

Paper jam
notification

implement, but you can expect a suite of basic functions. In addition 1o those shown here, your
printer will be able 10 notify you about its configuration and the status of your print job.

printer’s most common problem was run-
ning out of paper. Those were the days
when today’s Centronics-style PC printer
port gained its popularity. At the time, the
Centronics port was a major improvement
over using a serial port to drive a printer.
Because it sent 8 data bits in parallel in-
stead of I bit at a time as a serial line does,
the Centronics port was much faster—150
KBps, compared to a serial port’s maxi-
mum of about | KBps. And even though
the Centronics port wasn’t a two-way link,
it still let the printer notify the computer if
it was out of paper or off-line.

Today’s printers face problems unimag-
ined in those long-ago days: low toner lev-
el, wrong emulation mode, not enough
memory, missing the correct font, paper
jam, fuser wire overheating, and a host of
other troubles. Many printers can indicate
such problems on their front panel, which
is convenient enough when a printer is in

easy sight of the user. But when a printer
serves a network, connected to it either di-
rectly or through a computer serving as a
print server, things aren’t so simple. Users
across the network can’t see that front
panel, so they may start jobs that will never
finish because the printer runs short of pa-
per or toner, lacks the fonts they need, or is
running in the wrong PDL (page-descrip-
tion language) or emulation mode.

Even PostScript printers—the one group
of printers that can send information back
to a host computer—usually send back in-
formation only about the status of Post-
Script, not about mechanical problems,
supplies that are running low, and so on.

Faced with these printer communica-
tions problems, Intel, Texas Instruments,
Lexmark, and Insight Development com-
bined forces in April 1991 to form the Net-
work Printing Alliance. One of the group’s
first priorities was to start work on what

was then called the Printer/Host Control
Specification—the protocol that has since
become the NPAP.

Solution: NPAP

NPAP’s basic function is to provide con-
figuration and status information from the
printer in a way that’s independent of print-
er technology, PDL emulation, or other
features of the printer. NPAP provides de-
tailed, real-time status information on
everything from fonts and toner supplies to
critical problems that have shut down the
printer.

In technical terms, NPAP is a block-
structured packet protocol used for com-
mand-response communications between
a host computer and a printer. Basically,
under NPAP, a computer sends commands
to the printer, and the printer sends re-
sponses back. The commands and re-
sponses are sent in packets—well-struc-
tured blocks of bytes that can serve either
as envelopes for data to be printed or as
carriers of instructions or information about
the printer’s status.

The host queries the printer to deter-
mine some of its characteristics. In re-
sponse to the host’s commands, the print-
er might return information such as its
model name, serial number, resolution,
emulations, number of fonts available un-
der each emulation, and even how many
paper trays it has. This exchange is just

the beginning of the communication be-

tween host and printer; at this point, no
data is sent to be printed. The host com-
puter can use the information from the
printer to update configuration tables, ver-
ify features and fonts, and confirm that ad-
equate printer supplies are available. And
once the host finally has all the information
it needs from the printer, it can select an
emulation mode (in this case, PostScript
or the IBM Personal Printer Data Stream,
or PPDS) and begin sending data to be
printed. Or, if this printer doesn’t have the
right qualifications for the job, the host
can look for another printer on the net-
work that’s more suitable.

The basic elements of any NPAP pack-
et are the start-of-packet byte, the packet
length, the flags byte, the command byte,
additional data, and optional er-

THE STRUCTURE OF AN NPAP PACKET

All NPAP packets have the same general structure, whether they are commands, responses, or

ror-checking information. The
start-of-packet byte is always the

alert messages. value ASh (165 decimal). This

makes it easier for the computer
BYTE1 BYTES 2-3 BYTE4 BYTES BYTES 6-N BYTES N+1 and printer to be sure that they’re
Start of packet  Packet length Flags Command or LU# Data Error checking (optional) | in synchronization; if a “pack-

et” doesn’t begin with AS, it’s
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World Class Optical

World's Fastest CD-ROM World's First 514” Half Height

Multifunction Drive

Pioneer engineers have worked hard to
earn their outstanding reputation for a
broad range of “World Class” optical
products.

compatability. The DE-H7101 half height
Rewritable WORM drive, slides easily

o into a standard drive bay on any
E computer and stores an amazing 654
MBytes on a single optical disk.

From the beginning, Pioneer developed
firsts in Laser Optical technologies and
now holds more than 1333 related patents. If that’s not enough, Pioneer’s full line
Today, there are more firsts with the of optical products offer more

world’s fastest CD-ROM reader and flexibility, more performance and more
the world’s first 5%” half-height multi- storage than ever before.

function optical drive. lmﬁ
o MW ;

‘ I’Hlml (1]

Pioneer continues to work hard to be
first by reinvesting in research and |

development for new products and — DRM-604X
manufacturing advances that exceed i3 Forsneor [N
industry standards. Our DRM-604X T e e L "‘&-—- Speed” | 1992

. .ss__:z_.ee_ .
CD-ROM drive sets the world record E:J » Call us today and we will show .

for speed reading, ?_md it B ; how Pioneer products can work for

features the latest in B you tomorrow

multisession Kodak photo CD 1 800 LASER ON
e

() PIONEER
The Art of Entertainment Pioneer New Media Technologies, Inc.

[l SUN PR [ L UGy FEGEVEN S " |
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NPAP Conversation Example

At the start of a typical NPAP-based session, the host computer first sets the NPAP packet size
to 1024 bytes and then asks the printer for information on its capabilities and features. The
printer responds with information that the host then uses for additional queries.

HOST COMMAND

|
|
jumwwmuum

Data stream
Set maximum host-to-printer packet size to 1024 bytes
. g e i Lo il —
PRINTER RESPONSE I
AS5 00 02 50 03 Acknowledgment of command
3 ——
f HOST COMMAND *
| AS0003 500100 Request summary ol device characteristics
PRINTER RESPONSE :
AS 00 5C 50 01 00 Acknowledgment of command
0100 NPAP 1.0 ‘
00 No printer-specific extensions |
00 Marking technology=electrophotographic [
o1 Color capabilities=spot
00 00 One color supported '
| 00 Two-sided printing=no ‘
0010 Maximum number of entries in queries-completed queue=16 ‘
00 Speed unit=pages per minute
0A Speed of printer=10 units (10 pages per minute) |
01 Length unit=0.01 inch ‘
EA 60 Horizontal logical units per length unit=60,000 (600 dpi) [
EA 60 Vertical Jogical units per length unit=60,000 (600 dpi) |
00 Counter unit=pages |
00 00 50 00 00 5 MB of memory
02 00 Maximum host-to-printer block size=512 bytes |
0001 Maximum number of outstanding commands=1
0A Error-checking supported=CRC-16, CRC-32
02 Two POL Interpreters
o1 One input tray
01 One output bin
00 Does not support request options in Characteristics subcommand
00 Printer language=English IS 8859-1 (Latin 1)

746572203430313920303031
14313432343032332D3930442020

4B 332F 32303535
083131204134333736

HOST COMMAND

| A5 00 04 50 02 00
| FF

PRINTER RESPONSE

AS 00 41 50 02 00
02

o1

19

FF FF FF FF FF

00 0A

o1

o1

75 30

7530

02

19

FF FF FF FF FF
0011

01

01

7530

7530

697073
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|
|
i 1949424D204C 61 736572 50 72 69 6E
|
|
|

10 41 64 6F 62 65 20 50 6F 73 74 53 63 72

Product revision=1424023.90D-K3/2055
Serial number=11-A4376

Request Interpreter charactanstics summary
Return data for all LUs

Acknowledgement of command
Number of LUg=2

Information for LU#1

Supports Font Detalls subcommand
Maximum free memory unknown

10 fonts

One input tray

One output bin

Horizontal print resolution=300 dpi
Vertical print resolution=300 dpi

0D 49 42 4D 20 50 50 44 53 20 34 30 3239 LU#1 Interpreter name=IBM PPDS4029

Info for LU#2

Supports Font Details subcommand
Maximum free memory unknown

17 fonts

One Input tray

One output bin

Horizontal print resolution=600 dpi
Vertical print resolution=600 dpl

LU#2 interpreter name=Adobe PostScript

|
|
|
|
|
[
Product name=IBM LaserPrinter 4019-001 i
|

not really the start of the packet.

The next 2 bytes form the packet length.
The packet-length value is an unsigned in-
teger. sent most-significant byte first. (In
fact. all multibyte values in NPAP are sent
most-significant byte first.) The packet-
length-byte count doesn’t include the first
3 bytes of the packet (start-of-packet and
packet-length bytes). so the largest possi-
ble NPAP packet is 65,538 bytes (i.c.. 64
KB + 2 bytes). However. by convention,
the maximum initial size of NPAP packets
is 64 bytes until the host and printer ne-
gotiate a larger packet size.

The type of connection between host
and printer may influence the choice of
packet size. For a network connection. the
packet size ot the network is appropriate:
that means NPAP packets will fit neatly
inside the network’s own packets. For di-
rect connections using a serial or bidirec-
tional parallel port, the NPAP specifica-
tion recommends 128- or 512-byte packet
lengths,

The next byte is a set of bit flags. For
commands from the host. only the top four
bits are defined as flags. However, for re-
sponses from the printer, all 8 bits of the
flag byte are defined (sec “The Meaning of
Flag Bits™ on page 108). In simple terms.
the flags in a command packet indicate
whether a packet should be disregarded.
the destination of the packet (either the
printer’s NPAP receiver or a PDL inter-
preter). whether the packet’s contents are
continued in the following packet. and
whether the printer is required to respond
to the packet.

Networks can guarantee that cach pack-
ct will be delivered, but direct connections
don’t have that level of reliability: thus.
the NPAP specification recommends that
the host always request positive acknowl-
edgment for every packet of the message.
That can be important for handling errors.
since an NPAP message may take more
than one packet. and NPAP crror handling
is on a message-by-message. not packet-
by-packet, basis.

Flags in response messages indicate
whether the previous command contained
an crror. It so, they include information
about the error, the source of the response
(either the printer’s NPAP receiver or a
PDL. interpreter). whether the response
packet’s contents are continued in the fol-
lowing packet. whether the response was
required. and information on the printer’s
status.

Next in the packet come the command
and data bytes. Despite its name, the com-



Power Packed Upgrades.

POWER SUPPLIES SOLID-STEEL CASES

“The premier power-supply maker”

John Dvorak, PC Magazine, March 30, 1993

“The only company to go to for a power supply”
Jerrv Pournelle, Byre, April 1993

STANDARD UNITS

These UL/CSA approved, fully tested power
supplies are the best basic units available.
STANDARD 205 SLIM ...ovvvvrrrssimrsnsn $89
STANDARD 220 DESK/TOWER ........... $89

ULTRA-QUIET UNITS

Unrattle your nerves with
NOISE LEVELS (¢b) . y

a Silencer power supply,

recognized since 1986 as

the industry’s quietest.

They're cooled by custom,

high-efficiency fans that

e virtually inaudible!

A must for home office or multimedia applications.

SILENCER 205 SLIM w.coccorrrnrnrrrrrn $119
SILENCER 220 DESK/TOWER .......... $129
SILENCER 270 DESK/TOWER .......... $179
HIGH-PERFORMANCE UNITS
BABY DESI\
=4 TOWER

Upgrade your computer with one of our premium
Turbo-Cool power supplies—the choice of PC
professionals. You'll get 50% - 100% more power,
built-in line conditioning, super-tight regulation,
ultra-clean output, a high-capacity ThermaSense
variable-speed fan (300VWW models), UL/CSA/TUV
approvals, and a no-hassle 2-year warranty! Ideal
for high-end workstations and network file servers.
TURBO-COOL 300 SLIM/BABY ......... $169
TURBO-COOL 300 DESK/TOWER ... $189
TURBO-COOL 450 DESK/TOWER ... $349

Give vour computer a professional, high-tech look
with one of our premium-quality, American-made
all-steel cases. They're rigid—unlike light-weight
imports—so motherhoards, cards, and drives are
always properly aligned and grounded. And, with
up to 18 drive bays, they offer real expandability!
Ideal for commercial and industrial applications.

CASE SPECIFICATIONS
Desktop Tower Monster
Exposed Drive Bays 3 6 13

Total Drive Bays 3 ) 18
Motherboard Capacity 1 |
Power Supply Capacity 1 1
Cooling Fan Capacity 2 3 f
Filtered Air Inler Yes Yes Yes
Lockable Front Door: Yes No Yes
Professional Controls Yes Yes Yes
All-Steel Construction Yes Yes Yes
Beige ar Black Finish Yes Yes Yes
Meets FCC-B Specs Yes Yes Yes
Made in USA Yes Yes Yes
SOLID-STEEL DESKTOP CASE......... $295
SOLID-STEEL TOWER CASE .......... $395
SOLID-STEEL MONSTER CASE........ $895

CPU COOLER

It's a fact. 486 chips run hot, often exceeding 185F!
Now, you can cool vour 486 to a safe 85°-95°F with
our popular CPU-Cool. It prevents random system
errors and other heat-related problems. Consists of
a mini-fan embedded in a sculptured heat sink that
easily mounts on the CPU. Powered by a spare
drive connector. Effective, inexpensive insurance!
m cools CPU 70° - 100°F
CPUTEMP | F)

m prevents system errors
m adds years to CPU life
m thinner, quieter, and

better-built than cheap

imported imitations.

w safe, simple installation

CPU-COOL $29

REDUNDANT POWER

Eliminate the risk of network downtime or data loss
due to power supply failure with the TwinPower 900
redundant power system. It delivers high-capacity,
fault-tolerant power to your entire network server.
Consists of two Turbo-Cool 450 power supplies
in parallel, utilizing a special power-management
interface module. A must for mission critical LAN.
m 900 warts peak power
u 100X more reliable
than a single-unit

u load-sharing design
m hot-swap capability
m allows dual UPSs :
w monster-case compatible
TWIN-POWER 900 ........covvvrrurrrrrr. $995

PC POWER & COOLING, ING.

5995 Avenida Encinas, Carlsbad, CA 92008 ¢ (619) 931-5700 ¢ (800) 722

-6555 * Fax (619) 931-6988

Most orders shipped same day. We accept Visa, MC, COD, or PO on approved credit. Turbo-Cool, TwinPower and CPU-Cool models guaranteed for 2 years. All other products guaranteed for | vear.
Hours: 7 am. - 5 pm. (PT) Mon. - Fri. Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling. Inc.
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mand byte may contain one of three things:
an NPAP command, the identification
number of a printer’s PDL interpreter, or
an indication that the packet contains an
“alert” message from the printer.

THE MEANING OF FLAG BITS

—

The command byte’s meaning depends
on whether the packet comes from the host
or the printer, and whether the destina-
tion/source flag (bit 6 of the flags byte) is
set to 1. For host commands, if the desti-
nation flag is set to 1, the com-
mand byte contains an NPAP

The flag bits in byte 4 of an NPAP packet have different
values. These values can represent commands that come

| either from the host or from the printer.

COMMANDS FROM HOST

| Bt 7: No Op (NOP). If set, the printer should disregard this

message regardless of its contents. It turns any message into a
dummy.

Bit 6: Destination (NPAP Component or LU#). if set, it means
the command byte (byte 5) is for the NPAP receiver and is an
NPAP command. If cleared, it means the message is data to be
passed to the PDL interpreter, and byte 5 is the LU# that shouid
receive the data.

Bit 5: Continue. If set, it indicates the next message is a
continuation of this message—that is, this message is not
completed in itself. If cleared, it means this message ends with
this packet. Note that “completed in itself” is not the same as
“complete in itself.” Continue Clear just means that the message
ends with this packet, not that it began with this packet.

Bit 4: Reply Required. If set, it means the NPAP receiver must
respond, if only by echoing the command. If the message is data
for an LU, the NPAP receiver will acknowledge the data as being
received. The LU or PDL interpreter will not itself respond to this
fiag, since it's the NPAP receiver that sees and strips off the flag
byte. If cleared, it means the NPAP receiver responds only to an
error. In this case, the responses are unsolicited messages sent
to the host. Remember that NPAP recommends that through a
parallel interface, every message be sent with this flag set.

RESPONSES FROM PRINTER

Bit 7: Error. If set, this message contains error information
about the command.

Bit 6: Source (NPAP Component or LU#). Similar to bit 6 of
command flags. If set, it means the command byte (byte 5) is
from the NPAP receiver and is an NPAP command. If cleared, it
means the message is data passed from a PDL interpreter, and
byte 5 is the LU# that sent the data.

Bit 5: Continue. Same as bit 5 of command flags.

Bit 4: Reply Type. If set, this reply was required by the host. If
cleared, it means this message is due to an error condition in the
printer or other response not generated by an NPAP command.
An unsolicited error message is asynchronous and can occur at
any time.

Bits 3 and 2: Command/Data Check Type. A 00 indicates that
no errors were detected in command or data fields, but the
command was rejected. A 01 indicates a data error. A 10
indicates a command error. A 11 indicates an error detected in
the message with error-checking protocol.

Bits 1 and O: Printer Status. A 00 indicates the printer is fine;
no alert condition exists. 01 indicates the printer is still OK, but
an operator-attention condition exists (e.g., low paper). A 10
indicates a condition exists that will prevent further printing, but
the operator can fix it (e.g., out of paper). A 11 indicates a
condition exists that will prevent further printing and a service call
is required.
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command, and the bytes fol-
lowing are subcommands or
command data.

For printer responses, if the
source flag is set, the command
byte either echoes the previ-
ously sent NPAP command or
contains an alert message. The
printer’s NPAP receiver gen-
erates alert messages that indi-

| cate printer status conditions

that the NPAP receiver reports
(e.g., low toner or a paper jam)
or a message from a PDL in-
terpreter (e.g., a PostScript in-
terpreter’s response to a query
of what fonts are available).

If the destination/source flag
is cleared to O, the command
byte isn’t a command at all. In-
stead, it indicates which of the
printer’s PDL interpreters is the
destination for a command or
the source of a response. NPAP
is designed to accommodate
printers that can simultaneous-
ly accept multiple jobs using
different PDLs. Each job is as-
signed its own LU (logical unit)
number when the job begins;
that LU number is used in some
NPAP commands and respons-
es to indicate which job or PDL
particular data or status infor-
mation belongs to. LU number

{ O is the default interpreter (typ-

ically, the power-on default be-
havior).

In a host command, if the
command byte contains an LU
number, the remainder of the
message is data to be passed di-
rectly to the appropriate PDL
interpreter. In a printer re-
sponse, if the command byte is
an LU number, the remainder
of the message is information
from the LU’s PDL interpreter
to the host.

The NPAP commands are
intended to provide informa-
tion from the printer in the most
product-independent way pos-
sible. For some printers, that

will open up a whole new world of status
information. For others, such as PostScript
printers connected to networks, some
NPAP commands provide information al-
ready available. For example, you can get
a list of available PostScript fonts by either
sending the appropriate PostScript com-
mands or sending an NPAP command to
generate the same information. NPAP gen-
erates the list of font names in a different
format than PostScript, but the font names
themselves are identical. And using the
NPAP command has the advantage that
one command works for all types of PDLs.

Room for Expansion

The current version of NPAP (Level 1)
defines only six NPAP base commands
and 32 subcommands. That leaves plenty
of room for future expansion, since 240
different base commands are available in
the single NPAP command byte, and each
base command can have an endless variety
of subcommands. Base commands num-
bered 00 through 7Fh are reserved for stan-
dard NPAP commands and extensions;
commands 80 through EF are available to
individual printer vendors to define for
themselves. However, the six Level 1 com-
mands can provide most of the information
a host computer is likely to need from a
printer today. The six commands are Re-
quest Device Characteristics, request In-
terpreter Characteristics, Printer Config-
uration Control, Request Device Status,
Job Control Command, and Request Log-
ical Unit Characteristics.

The 16 values not used as commands,
FOh through FFh, are earmarked for indi-
cating alert messages from the printer.
Three types of alert messages are defined
in Level 1 NPAP: device status alert, in-
terpreter message alert, and job control
alert.

A device status alert is a warning from
the printer to the host that something has
gone wrong. That “something™ can range
from low paper or toner supplies to ma-
jor printer problems that require repair,
such as a circuit-board failure. But al-
though the category is broad, each NPAP
alert message itself is specific about the
problem, as well as how urgently it re-
quires attention. An interpreter message
alert indicates a message from a PDL in-
terpreter (e.g., a response from a PostScript
interpreter to a query or error).

A job control alert is a message from
the printer indicating that a particular point
in the job has been reached (e.g., that the
job has been processed and is ready to
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N ELCKIRUCY A The Printers Talk Back

begin physically printing). Job control
alerts offer the host an opportunity to abort
the print job or to change how the job will
actually be printed. For example, by the
time a job has completed processing and is
next in line to print, there may not be
enough paper left in the tray to finish all 20
copies a user requested.

Job control alerts also offer one of the
biggest advantages of NPAP for future
printer features. Today, printers mainly
compete on speed, resolution, and the
number of emulations they support. What's
missing are many of the amenities that
have become standard for high-volume of-
fice photocopiers, such as automatic col-
lating and stapling. Job control alerts sup-
port a standardized way of specifying such
finishing touches at the appropriate time in
the printing process. It's still up to printer
vendors to actually add features like col-
lating and stapling to their products.

Upside, Downside

With the wealth of new printer status in-
formation that it offers to host computers,
NPAP clearly has many advantages, but
there are drawbacks, too. The most obvious
one is that, from the outside, NPAP ap-
pears to be yet another emulation for print-
ers (o support. even though it’s really an
“emulation™ that supports other emula-
tions. NPAP is not transparent; if a host
or application mistakenly uses an NPAP
driver with a printer that doesn’t under-
stand NPAP, the result will likely be pages
of garbage, and a printer expecting NPAP
and receiving ordinary ASCII text will re-
port an error.

Although NPAP radically improves
communication between a host and a print-
er, the price of that communication is com-
munication: Significantly more bytes will
pass between host and printer with NPAP

Talking Printer Politics

Although the NPAP (Network Printing Alliance Protocol)
looks like a well-developed solution to the problem of getting
printers to talk back, there’s no guarantee the next printer you
buy will support it. That’s because the list of NPAP's support-
ers is missing one of the biggest names in printers: Hewlett-
Packard.

HP already has its own solution for getting information
from a printer: PJL (Printer Job Language). PJL is more limit-
ed than NPAP, but it does provide many essential features for printer control and
communication. PIL's biggest drawback is that control and status commands can
be sent to the printer only before and after a print job runs, not while it's in
progress. However, that weighs only lightly against PJL's biggest advantage: It's
already available from HP, which dominates the laser-printer business. (NPAP
isn’t even second in line behind PJL: Compagq also has its own proprietary printer-
control protocol.)

NPAP’s partisans argue that HP's PJL isn’t as robust as their protocol. especial-
ly for managing printers on a network. HP's recent answer was to select SNMP as
its choice for managing networked printers. SNMP is already widely used for man-
aging devices on Unix-based networks, and it’s familiar to many network adminis-

trators. And while NPAP can be extended to control devices (e.g., fax cards and
scanners), SNMP can work with almost any device on a network. At least one
high-end printer vendor, QMS., has joined HP in endorsing SNMP, and with PJL.
on the low end and SNMP on the high end, HP seems to have NPAP surrounded.
But a new alliance has confused things even further: The NPA recently infor-
mally joined forces with the DMTEF (Desktop Management Task Force). DMTF
was started in 1992 to develop a standard management interface for desktop com-
puters. HP is a DMTEF charter member, but so are NPA founders Intel and IBM,
along with DEC, Microsoft, Novell, Sun, and Synoptics. And the more than 300
other DMTF members will have their say before NPAP, PIL, SNMP, or any other

protocol is anointed the winner.

In practice. of course, there may never be a single “winner™ in networked-printer
management. But the competition is guaranteed to spur improvements to both
NPAP and its competitors. The only ones guaranteed to come out ahead are users.
One way or another, your printer is likely to never be tongue-tied again.

sary fonts or use a more effective emula-
tion toreduce the data stream to the printer.
NPAP alsooffers the chance for print man-

than without it. Howev- - agement improvements.
. For More Information .
er, NPAP also includes especially for large net-

commands to turn off
NPAP packet process-
ing so that raw text can
be sent to the printer, ei-
ther until the current job
is complete or until the
printer is reset.

On the plus side.
NPAP may helpto cut
some communications
traffic. Forexample, with
information provided
through NPAP, a host
may be able to avoid
downloading unneces-
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The NPAP specification—including the
current version of the protocol—is
available for downloading from
Lexmark International’s BBS at (606)
232-5238 or by anonymous ftp over
the Internet from ftp.lexmark.com in
the directory /pub/npa. The
specification is called NPAP.ZIP, which
is a PostScript file that has been
compressed using PKZip. The
specification is also available on
CompuServe via the Intel forum (just
type GO INTEL). For information on
joining the Network Printing Alliance,
contact Mike Stiiz at Lexmark at (606)
232-4817 or Ron Smith at Texas
Instruments at (617) 774-6151.

works. More intelligent
and communicative
printers will save sup-
pliesthat won’t be wast-
ed on incomplete jobs.
They'll cut waiting time
when printers aren’t used
for jobs they can’t han-
dle. Andthey'll nolonger
require babysitting by
administrators or oper-
ators, who today must
keep one eye on the
printer’s front panel; with
NPAP, the printer can

call for help whenit’s in trouble.

As much of an improvement as NPAP is
today, it’s already being extended for the
future. NPAP can easily be stretched to
support input devices as well as printers—
including scanners and fax devices. Mem-
bers of the Network Printing Alliance are
continuing work on polishing the proto-
col and developing extensions. With the
broad array of printer vendors planning
new products that incorporate NPAP, it
looks as though there may finally be a new
and better standard for connecting com-
puters and printers. Uncommunicative net-
work printers may finally be headed the
way of the dinosaur. B

Frank Hayes is a writer, communications consul-
tant, and former West Coast new's editor for BYTE.
You can contact him on BIX as “frankhaves.”
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BEFORE SURE'MAPS,

THIS WAS THE ONLY WAY
TO ACHIEVE

PIN-POINT ACCURALY.

Now there’s a better way: Sure!MAPS™
CD-ROM based desktop mapping software
from Horizons Technology. No more
colored stick pins. No more holes in your
office wall. Sure!MAPS brings detailed mapping
capabilities directly to your DOS or Windows PC.
Import your database into Sure!MAPS to reveal geographic
trends that will help you make faster and better business deci-
sions. Whether it’s real estate listings, office locations, customer
sites or virtually any kind of point-se)ecific data, Sure!MAPS can
open your eyes to a world of valuable insights.

n The Sure!MAPS hase product includes a continental U.S. map
Expand Sure! MAPS with detailed information and two world maps. You can expand your map coverage b
on major melropoliter areas. —— ordering full-color raster USGS Map Sets o

$199  major metropolitan areas, complete with ter-

RETAIL! rain contours and details like airports, parks,
rivers. buildings and bridges. Street-level

maps and satellite imagery are available, too. All you have to
do is pick the Map Set that contains vour city or region and
Sure!MAPS does the rest. It even imports spreadsheet and data-
base files, calculates distance and area, and scrolls from map to
map in one seamless presentation.

Pin-point mapping will never be the same after Sure!MAPS.
So throw away those little pins and call 1-800-828-3808.

Or plot a course to your local distributor, reseller or computer
store to get your copy today.

Street maps let you pin-point locations hy Horizons Technology, Inc.
address or latitude/longitude. 3990 Ruffin Rd.
E— San Diego, CA 92123-1826

(800) 828-3808

Sure!MAPS is a trademark of 1orizons Technology, Inc.
HORIZONS TECHNOLOGY, InC.® Street-level mups are copyrighted by Etak, Inc.
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PRINT PAGES FASTER

Getting output from your printer is usually a question of whether the image is processed

locally on the printer or by the host computer

PETER WAYNER

©
@
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-

SCOTT BALDWIN

he dynamics of printing are about to

change radically in the next scveral
years as clectronic documents gradually
1ake over the world. Many companies and
publishers are investigating ways 10 dis-
tribute their information in electronic form
using protocols for device-independent
image formats like Adobe’s Acrobat.
Someday. when you want published n-
formation. vou won't walk to the book-
store or library—you'll dial up a modem
and send the document to your printer.

As the desktop printer takes on a larger
role in the information food chain. the de-
mand for speed will become greater. Com-
plicated graphics and layouts slow today’s
standard printers to a standstill. Bit-mapped
images are an especially imposing bottle-
neck. Many mainstream machines could
never generale a customized version of
the morning paper before late afternoon.

Printer companies arc approaching the
problem by optimizing printer software
and evaluating specialized hardware. The
PostScript PDL (page-description lan-
guage). which encodes page images. dom-
inates the printer market. so most of the
efforts are aimed at optimizing it. Boosting
speed by carefully rewriting the algorithms
that lie at the core of the software is the
most common technique: it is more flexi-
ble. and it can run on many platforms. in-
cluding your own machine.

At this time. specialized hardware for
fast page rendering is economically viable
only on the high end of the printer market
for users like graphic designers and type-
setters. who must generate complicated
images quickly. These specialized hard-
ware systems are usually RISC processors
that may also have additional custom chips
designed to speed up halftoning and ren-
dering.

In the past. most home and small-office
users were conlent with the images from
the least expensive printers. Most of the
output was mainly text. and people could
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N ELCXIRUCY.A Print Pages Faster

Getting a Smoother Gray Scale

I i

Creating a halftone o1 a PostScript printer can be an ugly process. Stmulating a
continuous gray scale often results in banding, as shown in the top illustration. The change

Sfrom light to dark is anything but smooth. Using the latest halftoning algorithms, however,

results it a much better transition (bottom),

wait for complicated images. This is bound
to change as the new. highly formatted
and graphics-rich electronic documents
start straining the low-end machines. In
the years to come, many of the techniques
from the high-end printers will migrate to-
ward the low-end printers as companies
strive to find combinations of hardware
and software that are inexpensive and pow-
erful enough to get the job done.

So, to get the equivalent of the morn-
ing’s newspaper printed in a reasonable
amount of time—say 10 to 15 minutes—
you will need throughput several times
greater than what is available today. This
performance level is still far away. Adobe’s
benchmarks show that if unassisted, Post-
Script interpreters can typeset a typical
newspaper in 101 seconds; if they are using
a PixelBurst processor, it takes 24 seconds.
At this rate. to typeset the Sunday New
York Times, it could take interpreters 20
hours without a PixelBurst processor and 5
hours with one.

The Printing Foundation

The core of the speed problem is in the
PDL. Optimizing basic laser printers for
text output is straightforward: The printer
simply copies a rectangle of bits from one
location in memory where the image of
the font is kept (often on ROM cartridges)
to the memory holding an image of the
page. This operation is called BitBlIt (pro-
nounced “Bit Blit”). In pure text docu-
ments, the BitBlIt routines can usually work
faster than the printing mechanism can
generate the next page.

Graphics and typesetting became im-
portant with the invention of the Interpress
standard at Xerox and its cousin, PostScript,
at Adobe. Rather than send a stream of text,
these PDLs send a program that the print-
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er uses to generate the data. PostScript is the
dominant standard, out the principles used
to build a fast PostScript printer apply to
other standards. In fact, the generic term
for PostScript processors is raster-image
processor, or RIP, which refers to the pix-
elated nature of the final page.

The PostScript language is an interpret-
ed, stack-based language with all the com-
putational abilities of C or Pascal. In many
ways, it is like Lisp, the flexible language fa-
vored in the Al community. Harlequin is
not only a third-party supplier of PostScript
interpreters for printers but also one of the
largest suppliers of Lisp environments.

The programmatic nature of PostScript
explains the vast differences in print speeds.
Text documents may f{ly off the PostScript
printer, but bit-mapped images and com-
plicated line drawings take much longer.
This is because the PostScript printer keeps
a cache of font bit maps and BitBlts (i.e.,
copies) them into place in much the same
way as a regular printer. However, lines,
circles, and bit-map halftones must be com-
puted each tine they are encountered and
then drawn on the page.

Speeding Up Software

In almost all cases, PostScript is inter-
preted entirely in software, whether it is
on the host processor or on a separate ded-
icated processor at the printer. Therefore,
finding and solving bottlenecks within the
PostScript interpreter will show signifi-
cant performance gains.

Much of the problem is similar to that of
building a fast compiler. The PostScript
program must be compiled into simple
commands. That means the program must
maintain a list of variable names and their
values in efficient data structures. It must
also have goad garbage collection for
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WANT TO GET THE
STEREQ SOUND BOARD
WITH YOUR
SYSTEM FOR $159;

Did we mention this is the best
time to get our new Microsoft

Windows™ Sound System complete

with 16-bit stereo sound board?

Plug in our 16-hit stereo sound hoard and headphones
for remarkable sound quality,
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to do. You can customize your sys-
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Subscription Problems?

We want to help!

If you have a problem with your BYTE sub-
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cancelled checks. Include a “business hours”
phone number if possible.

BVTE Magazine

Attn. Subscriber Service, PO. Box 555
Hightstown, NJ 08520

A28 B Y TE DECEMBER 1993

State of the Art

'To make the
system as fast as
possible, you
must balance the
amount of
computation with
the memory

bandwidth.

removing procedures and variables that
aren’t needed anymore.

The most important part of the process,
though, is the raw graphical operations
that dominate the process. The interpreter
must have well-designed routines that can
draw lines and other primitives efficiently.
This process can be quite complicated, be-
cause PostScript contains many features,
such as the ones that allow you to govern
the shape and structure of the corners
where lines meet. The routines must be
general enough to handle these problems in
different circumstances.

The most time-consuming process is
printing bit-mapped images. At first, this
seems counter-intuitive. PostScript is slow-
er because it needs to convert letters, lines,
and other figures into bit-mapped images.
Why should it be even slower printing a
bit-mapped photographic image?

The problem is that most bit-mapped
images come with multiple gray-scale val-
ues. Each pixel ranges from white to black.
Laser printers, however, only have one
shade of ink—black. They simulate the
gray-scale values by speckling black dots
in densities proportional to the desired
gray-scale value. Darker values get more
dots. Lighter values get fewer dots.

The process of computing this dot pat-
tern is known as halftoning, and it can grow
as complicated as you want. The simplest
algorithms replace each pixel with a pre-
computed screen of dots at the right density.
This is a fast solution, but it is often unat-
tractive. The picture is left with a lightly
cast, blocky grid defined by the borders
between the adjacent pixels of different
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gray-scale values. The transitions between
one gray-scale level and another level clear-
ly stick out. Poorly designed screens can
also generate moiré patterns when the tiny
dots line up in secondary patterns.

More complicated algorithms are now
available, and many manufacturers offer
their own proprietary halftoning systems.
One popular algorithm defeats moiré pat-
terns by randomly distributing the dots
simulating the gray value of each pixel.
Other algorithms “spread” the tone of each
pixel with its neighbors by blending the
dots along the boundaries to provide even
texture.

The process of choosing the tiny dots
to represent the gray value of each pixel is
time-consuming. Each additional “blend-
ing” step that is used to ensure that adja-
cent pixels look good next to each other
is what takes time.

Another difficult problem for a Post-
Script interpreter is clipping a region and
filling it with a particular pattern. The RIP
must find the boundaries of the polygon
and then determine all the points that are
inside. A pattern must be copied into place,

but it must be done carefully. In almost
all cases, some words of memory will con-
tain some bits that lie inside the polygon
and some outside the polygon. The RIP
must be precise in copying the pattern into
the correct bits.

The Memory/Processor Pas de Deux
A programmer must use many other oper-
ations when designing the RIP. Developer
Ian Kemmish created one of the fastest
PostScript interpreters that SD Solutions
(London) sells to OEMs for repackaging.
Kemmish says that to make the system as
fast as possible, you must balance the
amount of computation with the memory
bandwidth. The amount of data that must
be written out to memory limits the speed
of most graphics operations. The proces-
sor/memory pathway is the bottleneck.
Many RISC processors, for instance,
pipeline their operations so that they can
perform many computational steps be-
tween each memory access. A good com-
piler will rearrange the sequence of these
machine code-level instructions so that
they are interleaved for maximum through-

put. If the current version of an algorithm
for drawing a line, for instance, can al-
ready perform all the necessary computa-
tion between the memory writes, then there
is little reason to write a new algorithm.
Faster computation won’t matter because
the processor will just be waiting for the
memory to be ready to accept another block
of pixels.

Other simple optimizations can make a
big difference in throughput. Harlequin
implemented an internal multitasking sys-
tem that would allow its PostScript inter-
preter to send one page image to the print-
er while simultaneously building the image
for the next page. Most systems don'’t start
processing the next page until the last page
is completely printed. Harlequin’s system
will also cache extra page images on disk
if the processor gets ahead of the printing
mechanism. This allows maximum through-
put, and it reduces the interruption caused
by especially complex images.

Placing the Processor
A hardware solution to getting faster page
processing often depends on where the
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processing occurs. Many high-end
laser printers have their own proces-
sors—often RISC chips, which have a
much better price/performance ratio.
Placing a processor in a printer re-
quires that the printer has enough
memory to hold the image before it is
sent to the printing mechanism.

Next decided that this setup was
much too expensive, because the com-
puter in the laser printer was often
idle. Its Next Cube ran the PostScript
image on the computer and sent the
final image to the printer. This extra
processing slows down the host ma-
chine, but it shaves thousands of dol-
lars off the cost of the printer.

Host-based processing is used fre-
quently today. Software like Harlequin’s
ScriptWorks, Color Age’s Freedom of the
Press, or the freeware Ghostscript imple-
ment a PostScript interpreter on the local
machine. The computer is tied up while it
computes the image, but you can get ac-
ceptable results on even a $300 ink-jet
printer using this method. The host-based
approach is often best for home or small-

The Harlequin Harpoon Processor

engine

The Harlequin ScriptWorks RIP works hand in hand with the
Harpoon processor to increase the throughput and enhance the
image of PostScript files. The Harpoon processor deals only

with the halftoning process.

business users who print small numbers
of documents with low complexity.

The speed that the RIPs render the pages
varies significantly from chip to chip, and
the internal structure of the RIP makes it
simple to understand which processors will
run PostScript imaging procedures faster
than others. The bandwidth between the
memory and the processor is always the

limiting case. The greater this is, the
faster the processor can draw dots
when little computation is required.
For this reason, chip sets with 64-
bit-wide buses, such as the Pentium,
the Mips 4x00 series, or the Power-
PC, all offer substantial improve-
ments in processing time. The extra
bits might not make much difference
when a word processor is running,
but they will add substantial im-
provements when the processor’s
main job is moving bits from one
place to another. Large sections of
PostScript code are devoted to BitBlt
patterns and bit maps of letters.
Another important requirement is
floating-point performance, which
many of PostScript's complex graphical
routines require. Rotating graphical ele-
ments and scaling them to fit on the page
all involve fractional arithmetic. A good
floating-point-capable machine will be
able to speed up these processes substan-
tially. For instance, the 386 without a 387
may be only several times slower than a
486DX on integer tasks; however, the
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speed difference is much greater on
floating-point numbers, because the
486DX comes with a 487 floating-
point coprocessor built on the chip.

Special Hardware Solutions

The fastest PostScript engines now
use special hardware implementations
of raster processors that handle many
of the simple tasks at fast speeds.
These processors are highly optimized
machines that have many similarities
to GUI accelerators. They maintain
their own array of fast local memory
for keeping the page image and are
optimized for moving and setting
large blocks of bits in this array of
memory.

The two main chips used today take dif-
ferent approaches. Harlequin’s Harpoon
accelerator contains an Intel 960 and a
collection of specialized ASIC (applica-
tion-specific IC) chips. It runs hand in hand
with the ScriptWorks software, but it will
only help with halftone screenings. The
Harlequin engineers decided that this was
the only task for which they could use the

Adobe's PixelBurst Processor

the Adobe PixelBurst is substantially
different from the Harlequin Script-
Works/Harpoon combination. The
Adobe software running on the host
processor performs the more gener-
al interpretive tasks but doesn’t draw
anything. The software merely
breaks down the operations into
primitive drawing tasks and stores

engine

them in a list. When this list goes to
the PixelBurst processor, the main
CPU can move on to the next page,

while the PixelBurst processor han-

The Adobe PixelBurst processor can significantly boost the
processing speed of raster files. It uses the list of drawing
primitives produced by the softiware RIP to construct the
raster image sent to the printer.

additional processing power effectively.

On the other hand, the PixelBurst chip
from Adobe contains a wide range of dif-
ferent capabilities. It can render all the
primitive graphical components necessary
to build up an image. These include lines,
circles, Bézier curves, and pattern-filled
areas defined by these primitives.

The software/hardware architecture of

dles the task of flipping the right pix-
els on and off.

Splitting off the pixel-drawing
work to an entirely different proces-
sor can lead to some important speed
advantages. PixelBurst can support its
own memory subsystem to hold the page
pixels. The communication between the
PixelBurst processor and this subsystem
can be highly optimized for drawing, and
the needs of the main CPU do not hold
it up.

One of the most work-intensive process-
es is filling an area with a pattern. The
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fastest available. With their bottleneck- the PS/2 Server 95 Array beat a similarly
eliminating SynchroStream™ controller, M#res equipped Compaq SystemPro Xl. by a
85 Server 95 Server
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memory sections containing an area’s
pixels must be overwritten with the pat-
tern. The speed of processor-to-memory
pathway becomes the limiting factor when
large areas are filled. In fact, the cost of
building a separate, high-speed memory
subsystem for the printer is one of the big
limiting costs of these hardware accelera-
tors. High-resolution pages require plenty
of memory to hold their image, and this
can be expensive. An 8- by 10-inch im-
age rendered at 1200 dots per inch takes up
about 14 MB of memory.

The classic trick that is used to reduce
the need for memory in both hardware and
software RIPs is to split the page into
bands or subsections. If there are n sub-
sections, then the page is rendered n times.
In each new rendering, only the drawing
operations that apply to the particular sub-
section stick. The rest are ignored. In these
cases, throughput can be substantially in-
creased by adding more memory. Dou-
bling the memory will halve the number of
times the page must be rendered. Adding
more memory will continue to speed up
the process until there is enough memory

available to hold the entire page image at
the desired resolution.

The Future Printer
The next generation of printers to hit the
market will be substantially enhanced with
software for handling sophisticated graph-
ics. Already, Apple’s ink-jet Stylewriter
II (street price of about $350) contains spe-
cial software for printing gray-scale im-
ages. Although this version is not Post-
Script-compatible, more low-end printers
are emerging that offer this standard. Some
are even priced starting at under $1000.
These low-end machines are still very
slow. This next generation will need to
find a way to provide the computational
support for the user’s increased demands
for high-quality graphics. Some will sim-
ply bundle RISC processors into their ma-
chines and concentrate on improving the
software significantly. The software should
continue to improve in quality and speed,
as the severe competition in this arena
forces developers to tune, tweak, and en-
gineer their software RIPs for maximum
throughput. The theoretical limits that the

memory-access bottleneck has set have
not been reached.

Although specialized hardware like the
Harpoon or the PixelBurst will keep a
market niche for themselves in the high-
end arena for the next year, they will come
under increasing competition from RISC
chips that offer substantial speed at mass-
market prices. But if the market for low-
end, fast printers with hefty graphical ca-
pability begins to grow significantly, the
market may be able to support low-end
specialized chips.

These changes, though, are many years
down the road. To a large extent, the fate of
the widely circulated electronic document
is tied to the availability of printers that
will make the documents available to peo-
ple. High-quality, inexpensive, and fast
printers that can render sophisticated graph-
ics are absolutely essential to the emer-
gence of this market.

Peter Wavner is a BYTE consulting editor. One
of his latest projects is 10 hack on a Ghostscript,
public-domain PostScript interpreter. You can
reach him on BIX as “pwayner.”

margin of 166% and Dell by 42%: That’s not a burst

measure—it’s an overall average.

Of course, you know we've got the reliability thing
nailed. But we even turned that up a notch. PS/2
Server Array models feature a high - performance
RAID controller, so you don’t sacrifice speed for
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If we're going too fast for you, there are new 486-

hased Server 95 models and new entry-level Server

85 models. (They're all easily upgraded to Pentium,
by the way). To find out more, call 1 800 772-2227.
If you still think PS/2 Servers
are just reliable, its time we
brought you up to speed.
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State of the Art

COLOR BECOMES AFFORDABLE

Color printers of all types have become better and less expensive, and this trend will continue.
Color specialists and average users alike will benefit.

MICHAEL ZEIS

etting high-quality color output

from a computer used to be the do-
main of specialists using expensive, high-
performance systems. Lately, color print-
ers have begun to shed their high-price
image and are being applied in a wider
range of applications. You can now pur-
chase a color-capable printer at a relative-
ly small incremental cost over mono-
chrome printer prices.

Applications drive the demand for col-
or output, and the software industry is
quickly bringing more and better color
presentation packages, color drawing and
painting packages, scanning and image-
manipulation software, and color page-
composition packages to the desktop.

However, many common office-based
applications are still monochrome; billing,
correspondence, and management reports
often incorporate color only if they are
preprinted on letterhead or forms. In main-
stream business-document applications,
color is still considered nice to have but
not essential.

This will change, however. At the low
end, color-capable ink-jet printers are
poised to challenge dot-matrix printers in
price. Although dot-matrix printers have
long offered low-cost color, their color
output is unattractive to most users. With
color ink-jet printer street prices lurking
at around $300, many people will consid-
er color for their next printer purchase.

Thermal-transfer printers offer highly
saturated colors and have been virtually
unassailable as the color printer of choice
for overhead-transparency printing. Re-
cent thermal-transfer products have been
designed to work better with common laser
printer paper, increasing their versatility
for other business applications, such as il-
lustrating reports and proposals.

In 1994, new electrophotographic short-
run printers at the high end (i.e., 35 pages
per minute and faster, costing $200,000
or more) will begin showing up in quick
printers and commercial shops, offering

SCOTT BALDWIN © 1993
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LKA Color Becomes Affordable

How a Thermal Ink-Jet Printer Works
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How a Piezoelectric Phase-Change Ink-Jet Printer Works
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Piezoelectric phase-change ink-jet printers use a solid ink ©. A heating element @ melts that

ink ®, which then goes to the actuator in the print head @. Pulses of electricity © create a pumping

action in the actuator ©, and this forces the ink out onto the paper. The ink then solidifies as soon as
it touches the paper, avoiding the spreading, or wicking, problems associated with liquid inks.
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the desktop document creator a means of
reproducing full-color short-run docu-
ments. Other trends apply to all color-out-
put technologies. For example, there will
be a drive toward higher resolution. The
latest monochrome office laser printers
have a 600-dot-per-inch resolution speci-
fication, which will probably become a
performance target for color printers as
well.

As ever, printer vendors will compete
on speed. The color print mechanism it-
self can be designed to go faster, but color
printer performance will also be improved
by advances in the silicon and in the soft-
ware that prepares color images for print-
ing (see “Print Pages Faster” on page 115).

Text-enhancement techniques and wider
choices in halftone methods will help dif-
ferentiate high-performance products. For
instance, Hewlett-Packard uses its Reso-
lution Enhancement Technology, which
it developed for its laser printers, in its
ink-jet printers to improve text printing.
And prints of scanned images such as pho-
tographs now benefit from randomizing
techniques called error diffusion tech-
niques, which increase sharpness by re-
moving conventional screening patterns.

Color Ink-Jet Comes of Age

Ink-jet printing is a robust and flexible
technology. The essence of ink-jet printers
is to place drops of ink on the page. The
challenge for developers of ink-jet printers
is control: They have to predict what will
happen to the drops when they reach the
paper. Developers also have to control
evaporation of the liquid ink and erosion of
the tiny nozzles through which the ink is
projected. Ink-jet printers are, in fact, care-
fully balanced applications of chemistry
and physics.

As with most color-imaging technolo-
gies, an area of considerable design atten-
tion is the interaction of ink and paper. Ink
that is fluid enough to be projected through
orifices is usually fluid enough to seep into
paper fibers. Specially coated and treated
papers were designed to combat wicking
(i.e., ink seeping into the paper). Wicking
vertically is the way in which colorant,
usually dye, makes images. Wicking lat-
erally, though, is undesirable, as is bleed-
ing (i.e., inks mixing or running before
drying).

Recently, ink-jet printers that can work
with a broader scope of paper types have
been introduced. The basic tactic for print-
ing on plain paper is to hasten drying or
to control the spread of ink while it dries.

continued
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One approach is to pause between print-
head passes; Lexmark uses this technique
for the IBM Color JetPrinter PS4079’s
“high-quality” mode. Another approach
is to heat the paper prior to printing and
fan the paper after printing, which causes
the ink to evaporate more quickly. HP
uses this technique in the PaintJet XL300
and DesklJet 1200C color printers. A third
method for gaining wider latitude in pa-
per types is to use solid ink that is melted
prior to projection and is returned to a sol-
id when it strikes the paper. Solid ink-jet
printers are available from Brother Inter-
national, Dataproducts, and Tektronix.

Chemists at DuPont have developed
pigment-based aqueous inks for HP; these
inks may remove some long-standing per-
formance barriers. Pigment-based inks
promise to be more impervious to light
and water, as well as giving the user more
latitude in paper selection.

Most liquid ink-jet printers use dye-
based inks. An important difference be-
tween dye-based and pigment-based inks
is that dyes are soluble in their surrounding
media, whereas pigments remain partic-
ulate. With pigment-
based inks, the hope is
that images will be
more resistant to fading
and moisture. In addi-
tion, pigment particles
are opaque, giving pig- -
mented inks the poten-

broad lines. Narrow lines printed with dye-
based inks are often lighter than broader
lines, since the dye tends to spread out into
the paper fibers.

Because of their newfound ability to
print with high quality on plain paper, ink-
jet printers are expected to replace dot-
matrix printers as the low-cost office work-
horses. The cost increment to purchase
color in an ink-jet is now around $100,
about what the cost increment is for dot-
matrix. But ink-jet delivers what dot-ma-
trix does not—respectable color quality.

Ink-jet technology development has tak-
en two branches. Virtually all office ink-jet
printers are drop-on-demand printers, so-
called because they produce a drop only
when the image requires one. Ink-jet print-
ers force liquid through small holes, or
orifices. Drop-on-demand ink-jet printers
use one of two principal methods to propel
ink: Thermal ink-jet printers use heat to
create a bubble that creates projection
force, and piezoelectric printers use elec-
trically driven actuators to pump ink from
a chamber.

Color printers from Canon and HP are

CONS

cxamples of thermal ink-jet printers. Broth-
er, Dataproducts, and Tektronix sell solid-
ink piezoelectric printers.
Epson is expected to introduce in 1994
a liquid-ink color printer based on its own
multilayered-actuator piezoelectric head.
An electrical charge excites an actuator in
a piezoelectric print head to push or pump
ink out of a chamber much as a piston
would. In Epson’s implementation, sev-
eral actuators work on the ink cavity, forc-
ing ink out of the chamber with a sharper
and greater impulse. Epson claims that this
process produces better dot shapes, making
them as round as possible. Epson’s mono-
chrome Stylus 800, introduced last March,
uses the new multilayer actuator head.
Epson also claims that the multilayered
peizoelectric head eliminates satellites,
tiny subdroplets of ink that are the bane
of thermal-print-head designers. After
forming, satellites are free to make their
way to the paper, usually landing where
they are not supposed to. “With mono-
chrome,” says Edith Dees, Epson’s prod-
uct manager for entry printers, “this re-
sults in indistinct characters. When you
have four colors, the ef-

[ (- i worsc, because

Color Printing Trade-Offs

PROS

the blends of colors are
not accurate.”

Since piezoelectric
printers are mechanical
devices and don’t sub-

. Ink-jet « Economical, especially with low coverage ® Slow jectink to repe'aled tem-
tial to produce colors « Low purchase price « Image fades perature cyc'lmg.'lhey
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One problem in devel- inks that they can work
oping a pigment-based 'Mm' with. The inks that Ep-
ink is that pigment par- * Paper wrinkles son will provide in its
ticles tend to settleout new printer, for exam-
of the ink solution. . AN o Durable image o S ple, will work with both

To date, the only pig- i s e plain paper and recycled
mented aqueous ink . ¥ St | ool .. paper.
available is the black * Synergy in manufacturing with high- » Sensitive to variation, ifficult to control Another type of ink-
ink that HP ships with production devices * Expensive, especially compared to jet printer sprays ink
its DeskJet 1200C print- * Wide latitude in paper types monochrome droplets continuously.
er and Designlet 650C S WS TR s B The droplets are deflect-
plotter. This ink is more ed toward or away from
light-resistant than reg- Thermal-transfer  ® Clean © Somewhat paper-dependent the paper, depending on
ular inks, but it is not * Simple and reliable * Dithered color the image requirements.
completely resistant to * High color saturation © Must control paper travel for good color Continuous ink-jet print-
moisture. In fact, until uniformity ers are available for in-
prints have dried for o Can be expensive dustrial (e.g., package
several weeks, they run and product marking
just as much as prints and addressing) and
made with dye-based  Dye-sublimation * Near-continuous-tone images © Expensive to buy and operate graphic arts (e.g., proof-
inks. Pigments provide * Imaging and printing can be slow ing) applications.

an observable benefit
when printing fine lines,
which are as dark as
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Source: Blackstone Reséarch Associates

Iris Graphics (Bed-
ford, MA) offers the
only continuous ink-jet
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How a Color Laser Printer Works

Fusing unit

Toner/developer units

Transfer
drum

Transfer
roller

aper cassette

The only desktop color laser printer currently available, the QMS ColorScript Laser 1000 uses a dry toner
and a special OPC (organic photoconductor) belt. A precharger inside the OPC belt creates an
even charge across the belt. The printer controller steps through one color plane of image data.
This data controls the intensity of a laser beam as it sweeps a line across the OPC belt. When the
beam is on. a corresponding spot on the belt is discharged. As the belt moves, a latent image
composed of discharged areas is built line by line. The portion of the belt storing the latent image
passes under four toner/developer units. The toner unit that corresponds to the color plane that was
Just applied 10 the belt opens. Toner sticks 1o the discharged areas and is repelled from the charged
areas. For color images. this operation occurs several times as the belt rotates and all four process
colors are applied. A complete color image exists on the belt after four rotations. The transfer drum
is charged and peels the image off the belt. A bias voltage benween the transfer drum and transfer
roller pulls the color image off the transfer drum and onto the medium. The fusing unit uses heat

and pressure to adhere the image to the medium.

printers, a specialist’s product line that
uses variable dot-size capability to print
continuous-tone images. Iris printers sell
for $39.000 and up in the prepress proof-
ing markets and several industrial mar-
kets, including industries needing artwork
for signs and displays. Other than refine-
ments to its ink and media and continued
improvements in connectability, Iris has
made few changes to its product line since
its newest product, the SmartJet 4012, be-
gan shipping in January [991.

Color Laser Printers a Challenge

Laser technology has proved quite robust
in meeting monochrome document pro-
duction and reproduction requirements.
Extending this technology to color, how-
ever, is no easy task. Building a color im-
age out of colored toner is delicate work. A
key component in an electrophotographic
print engine is the photoconductive ele-
ment, a drum or belt on which the laser
“writes” the image. Most color laser print-
ers build these images sequentially, one
color at a time. The built-up image is then
transferred to paper and fixed.
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Controlling toner is a design challenge.
Environmental conditions complicate the
process. The amount of toner attracted at
a given charge level depends partly on the
level of humidity, for instance. Therefore,
process stability is important. Toner must
be fine enough to make high-quality im-
ages. with low-enough mass to be attract-
ed or repelled by the relatively low charges
on the photosensitive drum.

Since color images are made sequen-
tially, color laser print-engine designers
have to find a way to “protect” the first
pass of an image while the printer works
on subsequent passes. A couple of things
can complicate this task. First, the photo-
sensitive drum must be free of the first
pass of the image before a second pass can
be imaged. The toner is removed and po-
sitioned on a belt or another drum, where
it waits as the subsequent passes are pro-
duced and transferred. Second, until the
image is fixed at the end of four image-
building passes. the lightweight toner has
to be protected.

In spite of such design challenges, seri-
ous development of color laser technology

i

is under way. The desktop color laser print-
er literally did not exist until QMS’s Color-
Script Laser 1000 was introduced in mid-
1993. HP is expected to join QMS in the
desktop color-laser-printer market in 1994,
and many other companies are also known
to be working on such products.

Color laser printing has a brief history
among a small set of manufacturers. For
nearly five years, the only color laser print-
er available was from Colorocs (Norcross.
GA). In addition to supplying color copiers
to Savin and Sharp, Colorocs offers the
CP 4007 console color printer, a product
that has met with limited market success.
Canon (Lake Success, NY) has been much
more visible, offering digital color copiers
that can be made into printers by adding
computer interfaces, controllers, and mem-
ory. Xerox, Eastman Kodak, and Minolta
now offer copiers with computer inter-
faces, too. Color copiers, without inter-
face, cost around $50.000. Interface. con-
troller, and memory can add $40,000 or
more to that price.

But these products are not what people
have in mind when they say they want
a “color laser printer.” People tend to ex-
pect a color version of their monochrome
laser printers. And why not? Laser-pro-
duced pages are durable; per-page image
costs are reasonable; and, by varying the
amount of toner in the image. laser print-
ing can produce continuous-tone images
without hatftoning. However, people don't
often consider the fact that monochrome
laser printers are not usually used for pro-
ducing continuous or gray-scale images.
Low-cost office printers produce black
dots. With color printers, flexibility in
shading is always a requirement.

In short, users expect color printers to
have laser speed and laser quality and to
carry a price in the neighborhood of what
monochrome laser printers cost. These ex-
pectations will not likely be met in the
near future. Most current color laser im-
plementations print at one-quarter the
speed of monochrome. And the success
of the monochrome laser printer is due, in
part, to the reliability that a disposable ton-
er cartridge offers. Disposable cartridges
for color laser printers might not be an
economical alternative, since you need a
separate cartridge for cach color.

All signs point to slow acceptance of
color laser printers, even after HP begins
beating the marketing drum. “I don’t ex-
pect to see $5000 color laser printers
anytime soon,” says A. J. Rogers. strate-
gic marketing manager at Tektronix
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NetOFF does what many users fail to do... logofi

NetOFF is the most advanced network logout system available. It's everything you need to secure
your network, guarantee a clean back-up, and reduce network traffic.

NetOFF provides three separate fogoff options. Select the combination that will best fit

your security requirements:

1. NetOFF's screen blanker can be set to blank the screen after a selected period
of inactivity. (1 second to 24 hours)

NO RISK
30 DAY TR'AI. (1 second to 24 hours)

2. NetOFF can be set to logoff the PC after a selected period of inactivity.

« FREE 3. NetOFF can be set to logout the PC at a predetermined time. (AM, PM, or Military)

¥ Monitors all PC activity
¥ Loads to the log-in script

Just send in the ¥ Closes open files prior to logoff
response card or call ¥ Individual logoff settings for up to 99 users or groups
1-800-962-0701 ¥ uses less than 3K of memory

¥ Operates on all Versions of Novell and Windows 3.1

1993 CITADEL COMPUTER SYSTEMS, INC.  All rights reserved  NetOFF is a trademark of CITADEL COMPUTER SYSTEMS, INC.
CITADEL COMPUTER SYSTEMS INC. P.O Box 924735 Houston, Texas 77292-4735 (713) 686-6400
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duce stunning results. Choose a
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you can add dazzling color, fonts
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tions for extensive analysis.

CA-RET/Xbase works with top databases
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cations. And the unlimited use runtime license lets you
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Call today and find out how
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Software superior by design.

© Computer Associates International. Inc.. One Computer Associates Plaza, Islandia. NY 11788-7000.
All product names referenced herein are trademarks of their respective companies.
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(Wilsonville, OR). “Early color laser print-
ers are not going to be personal printers,”
he adds. Of course, you do not have to
own a color laser printer to use one. In
Larry Hunt’s Color Copy News newsletter,
quick printers reported that 17 percent of
the output of their Canon CLC 500/550
copiers was printed through the copier’s
computer interface.

In 1994, Xeikon (Mortsel, Belgium) and
Indigo (Rehovot, Israel) will begin ship-
ping printers for short-run color work such
as brochures and manuals. These will ap-
pear in quick-printer shops, commercial
printers, and forward-thinking in-plant
print operations. Short-run color printers
can be an important enabler for desktop
color, in the same way that high-quality
film recorders enabled the desktop pre-
sentation business.

“Everyone talks about bringing color
printing to the masses,” says Rogers. “In a
real sense, some of these short-run press-
es are going to do a better job of enabling
the market than any other technology, be-
cause they are going to make it possible
to do short-run color printing where it was

not possible before. Even if you don’t use
a computer, you may end up buying output
from these devices.”

Thermal-Transfer Prices Falling

As their name implies, thermal-transfer
printers use heat to move colorant from a
ribbon to the paper. A stationary print head
contains heating elements; the number of
elements per inch correlates with the print-
er’s resolution. The printer’s control elec-
tronics and software fire these elements at
areas on the page that require ink.

Most thermal-transfer ribbons are made
of sequential page-size bands of colors (ei-
ther cyan, magenta, and yellow, or cyan,
magenta, yellow, and black). Ink and paper
travel together past the print head. After
a pane of color is transferred, the paper
moves backward (or is turned around) so
that another color can be added to the page.
Since the ink sheet and the paper or trans-
parency are in contact when heat is ap-
plied, the waxlike colorant leaves the ink
sheet and is transferred to the paper.

Thermal-transfer printers saw early ac-
ceptance as preview or proofing devices

for desktop publishers. Especially with re-
cent price declines (from around $20,000
for a PostScript printer in 1989 to as low as
$3000 today), thermal-transfer printers
have found wide acceptance for produc-
ing presentation overheads, where high
color saturation and fixed printing costs
are valued.

Even though most recent thermal-trans-
fer printer models claim plain-paper ca-
pability, getting highly saturated colors
usually requires special paper. In 1994,
vendors will pay more attention to printing
on plain paper. Paper manufacturers will
play a role, too, as relatively smooth papers
such as Nekoosa Laser 1000 and Ham-
mermill Laserprint become more common.
And while a fixed supplies cost is an asset
when producing high-coverage trans-
parencies, thermal-transfer is expensive
for text documents.

Most thermal-transfer printers cannot
modify dot size, so they use dithering pat-
terns to produce shades. Panasonic Com-
munications & Systems (Secaucus, NJ)
produces a 203-dpi thermal-transfer print-
er with variable dot capability. General-

YN BN DATA COMPRESSION LIBRARIES™ N I ‘

PKWARE's" Data Compression Libraries™ allow software developers to add data compression
technology to software applications. The application program controls all the input and output
of data allowing data to be compressed or extracted to or from any device or area of memory.

No runtime royalties.

when run. Only $47.00

o
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The included PKnp utility lets you store
compressed files as a single self-extracting
.EXE files that automatically uncompresses

¢ All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular PKup software, however the format used by
the compression routine is completely generic and not specific to the PKZIP file format.
Application Controlled 1/0 and memory allocation for extreme flexibility.

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed.
Approximately 35K memory needed for Compression, 12K memory needed for Extraction.
Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc.
Works with any 80x86 family CPU in real or protected mode. $295.00

B3N B RUNNING OUT OF EXPENSIVE DISK SPACE? s B

PKzip can help! PKzip compresses your files to free up disk space and reduce modem
transfer time. You can compress a single file or entire directory structures with a single
command. Compressed files can be quickly returned to their normal size with PKunzip.

Software developers can reduce the number of diskettes needed to distribute their product by
using PKzp . Call for Distribution License information.

THE DATA COMPRESSION EXPERTS |G

9025 N. Deerwood Dr.
Brown Deer, WI 53223
(414) 354-8699
Fax (414) 354-8559
BY1293
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There’s just one choice: Insist upon a printer with
genuine Adobe™ PostScript” software inside. It’s
the industry standard—the only way to guarantee
that your printer will work with virtually every soft-
ware application and hardware environment today
and tomorrow. With Adobe PostScript, you're
assured the highest quality output whether you're
printing from DOS, Windows", OS/2", Macintosh®
or UNIX®, from a PC or a mainframe. And since

almost every major printer manufacturer offers

THE MOST IMPORTANT CHOICE YOU'LL MAKE
WHEN CHOOSING A PRINTER, ISN'T JUST THE PRINTER.

Adobe PostScript printers, it’s easy to choose the
brand of printer that’s right for your company.
Remember, the best choice is the clear choice.

Make sure your next printer has genuine Adobe

PostScript. Accept no substitutes. For a free guide

on how to choose a printer, call 1-800-962-3623,
Dept. R, Ext. 0106

Qutside the U.S.A. and Canada call your local distriburor
or 408-986-6555. Adobe, the Adobe logo, PostScript
and the PostSeript logo are trademarks of Adobe
Systems Incorporated which may be registered in
certain jurisdictions. Windows is o trademark ot
Microsott Corporation. OS/2 is a registered rrade-
mark of International Business Machines
Cuorporation. Macintosh 1s a registered trade-
mark ot Apple Computer, Inc. UNIX is a
registered trademark of UNIX System
Laborarories. £1993 Adabe Systems
Incorporated. All rights reserved.
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How Thermal-Transfer Printers Work
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Thermal-transfer printers use a banded. multicolor ink sheet @ that rolls simultaneously with the
paper @ toward a pinch roller ©. This squeezes them together toward the thermal print head ©.

Commands from the computer or printer turn tiny semiconductor resistors in the print head on or off
1o melt or resolidify the ink onto the paper. After each pass, the ink sheet advances to the next color

band and the paper retracets 1o its starting position until the full-color printing process is complete.

ly, the printer succeeds at printing picto-
rial images, but its ability to print text suf-
fers due to its low resolution. At 300 dpi,
shaded areas and scanned images almost
always show some visible dither-pattern
artifacts.

Thermal-transfer printers with higher
resolutions should appear on the market
in 1994, using the extra pixels to offer
dramatic improvements in the appearance
of pictorial and shaded images. In the next
year, vendors will also be bringing ther-
mal-transfer capability “down-market”:
This year, Star Micronics introduced a
low-cost ($599) serial printer that has a
moving head (see “Bargain Color Print-
ers” on page 153).

Dye Diffusion Gets Faster

Like thermal-transfer printers, dye-diffu-
sion (also called thermal-dye-transfer or
dye-sublimation) printers use heat to move
colorant from the ribbon to paper. Heat is
applied to the ribbon, and the colorant dif-
fuses into the receiver sheet, producing
denser colors as more heat is applied. Most
dye-diffusion printers can produce 256
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Color Management Makes Color Easier to Use

Vendors have begun to address the fact that color can be difficult to use.
One problem in particular is predicting what the color will look like on the
final printed page. This problem is complicated. First, the set, or gamut, of
available colors on a computer screen is usually larger than the gamut avail-
able with a color printer or offset press. Resolving screen-to-print matching
problems is in the hands of color scientists, and for now there is no solution.

From a practical standpoint, the brightness and contrast controls on color

monitors can be adjusted to a known and desired optimum point, which
provides a “best-effort” match between the screen and a particular printer. These adjustments can
be aided by an instrument such as a colorimeter attached to the screen with a suction cup.

A second issue is that the same color file printed on different printers can have different colors.
Today's so-called color management systems address this problem. The functions of color man-
agement are not new; commercial printers and prepress service bureaus have at times used
“closed-loop™ color management to predict press results with their high-end graphic arts systems.
What is new is the transfer of color management functions to the desktop, where it is common to
move a color document from one system to another.

A key component of a color management system is the device characterization, or profile,
which is a data file defining the colors that a given device can produce. Electronics for Imaging
(San Mateo. CA), a pioneer in desktop color management. has developed profiles for 25 color
printers as well as 52 monitors and scanners.

A color management system will compare the individual device characteristics to a common
color space and manage the translations from one device profile to the other. (In 1931, an interna-
tional body called the CIE [Commission Internationale de I'Eclairage, or International Commis-
sion on Illumination] instituted what EFI and most others use as a reference color space.) Eastman
Kodak and the Agfa Division of Miles also offer color management tools,

As mentioned earlier, the set of achievable colors varies among devices. Therefore, an impor-
tant function of a color management system is to determine how to handle “out-of-gamut” colors.
The process for handling such colors is called the color-rendering style. The out-of-gamut in-
structions for printing are contained in a color-rendering dictionary.

By modifying the out-of-gamut instructions, color-rendering dictionaries can be fine-tuned for
a particular intent. For instance. a file can be printed to yield the most saturated primary colors if
the user is incorporating business graphics in an overhead transparency, or a photograph can be
printed using the most realistic colors.

Last January, Apple Computer (Cupertino. CA) introduced ColorSync, an enhancement to its
System 7 operating system that provides a common framework under which color management
tools can operate. Microsoft is expected to offer a color framework for Windows in 1994. *My
prediction,” says Gerald Murch, Apple’s director of imaging software, “is that we'll actually
agree on what the common application programming interface should be [for color]. This will
simplify writing color documents between Microsoft's and Apple’s products.™

ity of compact and reliable
hard drives to build computers
into the printers to process and
move image files.
Dye-diffusion printers at
the low end of the price spec-
trum put the processing bur-
den on the host, often a dedi-
cated host or print server.
Issues such as work flow and
the need to share the printer
with other users are consider-
ations that will help users de-
cide whether to acquire a low-
cost “dumb” printer or a
printer with memory and pro-
cessing power. In shared en-
vironments, for example, you
want to avoid sending full-
page, bit-mapped, continuous-
tone images over a network.
Image-processing capabil-
ity is a second benefit of in-
creased processor perfor-
mance. The soft subtlety that
makes dye-sublimation prints
look like photographs is not
an asset when it comes to text
and line art. In these cases,
image-processing software
can identify text and apply
edge-enhancing algorithms.
Using color is becoming a
lot easier, less expensive, and
more common. With such de-
velopments as color manage-
ment systems, people will be
able to move their work from
one type of printer to another,
and even onto a press, with a
pretty good understanding of
what the final result will look
like. Threshold products ap-
peared this year, including
low-cost dye-diffusion and
thermal-transfer printers, ther-

shades of color at every pixel. muking pho-
tograph-like prints.

As recently as 1991, dye-diffusion print-
ers were selling in the $40,000 neighbor-
hood. positioned as preview devices in the
prepress environment. Early participants
like Kodak and DuPont (DuPont having
since discontinued its product) have been
joined by a host of other companies. with
list prices starting at about $8000.

Newcomer Fargo Electronics, recog-
nizing the similarity in print-head design
between thermal-transfer and dye-diffu-
sion printing, offers a $250 photo-realistic
upgrade kit that turns its $995 Primera
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thermal-transfer printer into a dye-diftu-
sion printer. The upgrade kit includes
media and driver software: no hardware
changes are required to make the switch.

Dye diftusion is not a speedy technol-
ogy: the fastest print engines can print a
page in about a minute and a half. But with
24-bit color. engine speed does not define
throughput. Vendors will compete by re-
ducing the time it takes to transmit and
interpret raster-image files that, at 300 dpi,
measure 32 MB for an 8'/- by 11-inch
page. Printer architects are benefiting from
advances in RISC processors. a downward
trend in memory prices, and the availabil-

mal-transfer printers with plain-paper ca-
pability. ink-jet printers with improved
colorants, and the industry’s first desktop
color laser printer. Thanks to price and
performance improvements and the be-
ginnings of a color-capable infrastructure,
an ever-widening pool of people will be
able to use these new capabilitics. B

Michael Zeis is president of Blackstone Research
Associates (Uxbridge, MA), a market research
and publishing company. He is the editor of the
Color Business Report, « newsletter on color prod-
ucts and markets. You can reach him on BIX c/o
“editors™ or on CompuServe at 72351,1712.
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markers, multichapter cross- : unlimited paragraphs,
referencing, running headers Straddled cells,
and footers, plus multipte indices L Tolaled text, even
and tables of conients, iy =5 \ —7 graphics.
TR RN

A sophisticated math editor lets You creale
and edit evervthing from simple arithmetic
lo calculus equations.

Create your own graphics with a
full set of drawing tools, or import
24-bit color images.
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- Frame Technology presents the best way to write and publish demandin
’\ new FrameMaker® 4.8 FrameMaker 4 dramatically increase:

ing process. Which makes it faster and easier to produce ¢
FrameMaker§ | 5

: manuals.@()nl) one program handles it all, FrameMake

g business and technical documents: Introducing
$ your productivity because it automates much of the publish-
verything from simple business reports Lo complex multichapter
r 4. Which means vou don’t have to switch back and forth between
word processing, graphics, and page layout programs, and you won't lose any of your data or formalling.@ FrameMaker 4 is loaded with
over 100 new features including context-sensitive help. automatic side heads, document compare, even ad hoc formating. @ Best of all,
You can share your FrameMaker 4 documents with yaur colleagues across the most popular hardware platforms. Including Windows,
Macintosh, and X/Motif. © So when you need to write, publish, design, edit — the works — make -
Sure you use the one program that does it all: FrameMaker 4. For a free guide to writing and @ F
publishing, or information on our special upgrade offer, call { -800-U4-FRAME, Ext. 926, ra m e
i compnns R 404 Frame g are

D1993 Frame 1 echnology Corporation, N rights reserved. luternational Customers please call (108) 433-3311, Frame, FrameMaker, Fra
‘eglstered trademarke of Frame Technology Corporation Other brand or product names are trademarks ar registered trademarks of their r
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is for Attention, please! All you people who want the latest
technology at Amazingly Affordable prices! Meet AMBRA:"

a new and fast-on-its-feet computer company.

means we’re Making our Move. With high-performance Made-
to-order AMBRA Machines. All are tested for industry-standard

1

compatibility, and come with a 30-day Money-back guarantee.

is for Big advantages —like Blazing-fast Intel® Pentium™ processors.
[t’s about Built-in extras—like added cache and VESA local Bus.

Across the Board, we're talking Best value here.

is for Responsive to your needs, and Ready to deliver to your door.
It’s for Rapid onsite service.! Plus Round-the-clock technical support.

The kind you can Really Rely upon.

stands for “Just Ask us.” AMBRA has intelligent Answers to All
your questions and computing needs. Call 1-800-25-AMBRA.

Act now!



AN IBM SUBSIDIARY




A COMPETITIVE
NEW COMPANY, AMBRA'S
COMING ON STRONG...

Grounded in excellence, AMBRA has an
unmistakably entrepreneurial edge. Through
worldwide sourcing, we get the latest and leading
technology from high-quality suppliers at smart
prices. And we immediately run with it — passing
our savings along to you.

WE BUILD ON THE SPOT,
TO YOUR SPECS...

With AMBRA, you have your pick of processors —
from the most affordable 486s, to full-fledged 64-bit
Intel Pentium technology. You also have your choice
of memory sizes, hard disks, video subsystems,
peripherals and software — preinstalled and
preloaded with no delay and no service fee.

AND OFFER SOLUTIONS THAT
MATCH YOUR NEEDS.
Space-saving slimlines.
Fast-action, low-cost 486 AMBRA slimlines pack the
computing power you need — perfect for the office,
dorm or home.

Desktops and minitowers.

Our ISA and EISA-based systems offer a range of
power — and a direct path to Pentium technology
— at prices that won't make you pause.

Powerhouses with Pentium processors.
You get the latest in true 64-bit processing power
— with processing speeds surpassing 100 MIPS!

SOFTWARE ON CD!

AT AMBRA,YOUR BUCKS
BUY A LOT MORE...

Like built-in cache, accelerated video, VESA local
bus, and a wealth of other features that raise the
value of our computers above the rest. You'll find
there's nothing "low-down" about an AMBRA, except
the price.

INCLUDING RAPID SERVICE
AND ROUND-THE-CLOCK
SUPPORT.

Every AMBRA computer comes with a 30-day
“satisfaction or your money back” guarantee. We've
contracted with IBM® to provide a one-year onsite
warranty!? Expert technicians are poised to deliver
prompt onsite service Monday through Saturday.
And you can count on toll-free technical support
24 hours a day, 7 days a week.

ALL YOU HAVE TO DO IS CALL.

Just pick up the phone to get more information or
place an order. AMBRA's lines are open every
weekday 8 am to 9 pm, and Saturday 10 am to 6
pm (ET.) We accept American Express® Visa® and
MasterCard® — as well as purchase orders from
qualifying businesses.

TRY BEFORE YOU BUY!

Purchase any AMBRA slimline, desktop or tower, and you get a CD-ROM disk® encrypted with over 80 popular
software packages, thanks to special new technology. Try each package up to three times at your convenience.
Then, whatever you like can be yours with just a call — at a very competitive price! There's no waiting for
delivery — you get a code to unlock the encryption, and simply download your software purchases from the

CD to your hard disk.

AMBRA

COMPUTER CORPORATION



JUST SIX OF MANY AMBRA MODELS...

Slimline $4258X

* 436SX, 25 MHz

* Lipgradeable to Pentium technology

* 4MB RAM, max: 36MB

* 128KB processor cache

* 35" | 44MB diskette drive

* 170MB (17ms) hard disk

* 3 storage bays

* 3 |6-bit ISA slots (2 VESA on local bus)
* Windows accelerator w/ |MB video memory
* 14" SVGA LR color monitor

* Jimline casing (3 x 3)

* MS-DOS® 6.0, Windows™ 3.1, mouse

$1,339

Minitower T466DX

* 486DX2, 66 MHz

¢ Upgradeable to Pentium technology

* 8MB RAM, max: 64MB

* 256KB processor cache

* 35" |.44MB diskette drive

* 340MB (I2ms) hard disk

* Onboard SCSI

* 8 16-bit ISA slots (2 VESA on local bus)
* 6 storage bays

* Windows accelerator with IMB video memory
* CD-ROM drive

* 14" SVGA LR color monitor

* Network-ready (Ethemet 10BaseT)

* Minitower casing (8 x 6)

* MS-DOS 6.0, Windows 3.1, mouse

$2,694

ih Canada! call 1-800-363-0066, Exz. 915

CALL 1-

8 00 -

Slimline $450DX

* 486DX2, 50 MHz

* Upgradeable to Pentium technology

* 4MB RAM, max: 36MB

* 128KB processor cache

* 35" | 44MB diskette drive

* 240ME (I5ms) hard disk

* 3 16-bit ISA slots (2 VESA on local bus)
* 3 storage bays

* Windows accelerator with |MB video memory
* 14" SVGA LR color monitor

* Slimline casing (3 x 3)

* MS-DOS 6.0, Windows 3.1, mouse

$1,815

Desktop D466E/VL

* 486DX2, 66 MHz

¢ Upgradeable to true 64-bit Pentium technology
* 8MB RAM, max: 64MB

* 256KB processor cache

* 3.5" 144MB diskette drive

* 440MB (12ms) hard disk

* 8 32-bit EISA slots (2 VESA on local bus)

* 6 storage bays

* S3 video accelerator with IMB DRAM

* | 5" Flat Square LR color monitor, NI

* Desktop casing { 8 x 6; convertible to minitower)
* MS-DOS 6.0, Windows 3.1, mouse

$2,959

Pentium DP60E/VL

* Intel Pentium processor, 60 MHz

* 64-bit processor complex

* 8MB RAM, max: 64MB

* 256KB processor cache

* 35" |.44MB diskette drive

* 540MB SCSI hard disk

* Onboard dual-channel Fast SCSI-2

* 8 32-bit EISA slots (2 VESA on local bus)
* 6 starage bays

* ATI® Ultra Pro™ Mach 32, 2MB VRAM
* 14" SVGA LR color monitor

* Desktop casing (8 x 6; convertible to minitower)

* 200-watt autoswitching power supply
* MS-DOS 6.0, Windows 3.1, mouse

$3,999

25 2 -

6 27 2,

Notebook NC425SL

* 4865X, 25 MHz, SL-Enhanced

* Dual-scan STN color screen

* Integrated fax/modem

* 4MB RAM

* 120MB hard disk

* Integrated trackball

* MS-DOS. Windows, MS-Works™

$2,449

EXT.339

-§00-23-AMBRA

1 Please call 1-800-252-6272 for details regarding AMBRA's money-back guarantee an: limited warranty. One-year onsite service at no additionat charge during warranty. Onsite service may not be available in certain locations.
2 Return shipping and insurance charges are the responsibility of the customer. ** CD-ROM drive required; may be purchased with system or separately. 4 Offerings may differ in Canada.
©1993 AMBRA Computer Corporation. AMBRA s a traderark of ICPI Ltd. and used under license therefrom. The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. IBM is a registered trademark of International
Business Machines Corporation, Intel is a registered trademark and Pentium is a trademark of Intel Corporation. MS-DOS is a registered trademark and Windows and MS-Waorks are trademarks of Microsoft Corporation. Offerings, prices
and products are subject to change or withdrawal without prior notice. Prices do not inetude shipping.
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detailed information about the
procedure the icon initiates. The
detailed help is not about the
icon, however—only about the
menu commands for which the
icon is a shortcut.

Calling On the Experts

“Ease of use” is a mantra of
the Big Three spreadsheet sup-
pliers. In Quattro Pro for Win-
dows, a feature called Interactive Tutors
offers on-line lessons for various spread-
sheet tasks. These tutors let you work with
your own data or with canned spreadsheets
that come with the product. You can pop
up an interactive tutor at any point in a
work session and either retain the results of
your lesson or dump them and return to
your original spreadsheet. What distin-
guishes the approach is that you work in a
live spreadsheet while following a lesson.

Quattro Pro’s Interactive Tutors con-
trast with Excel’s extended help system,
which packs examples and demonstrations
throughout. Once you’ve asked for help
on a topic, you can sometimes order up a
demonstration as well. There’s a table of
contents for the examples and demos, so
you can quickly track down a topic.

Lotus 1-2-3 also offers a lesson facility.
You simply pull down the Help menu
and choose Tutorial to pull up a menu of
options. There are only eight lessons,
but they run alongside a live worksheet.
Switching from the tutorial window to the
spreadsheet and back is a bit awkward and
might confuse a new user. Still, you can
learn from the tutorials, so it’s hard to give
them bad marks.

Excel’s Wizards are step-by-step in-
struction sets that lead you through pro-
cedures that traditionally have been diffi-
cult in a spreadsheet. For example, when
you elect to add a graph to the worksheet,
the ChartWizard appears, alerting you to
the number of steps adding a graph will
take, telling you what options you can ap-
ply, and prompting you for information
Excel will need to display a finished graph.

The new version of Excel introduces
Tip Wizards. This new tool analyzes your
work and determines shortcuts for com-
monly performed tasks. For instance, if
you resort to the menu bar to perform an
operation that is available from the toolbar,
a Tip Wizard pops up and suggests click-
ing on the appropriate toolbar icon. Tip
Wizards will not suggest the same tip twice
in one Excel session, so the tool is not
overly annoying.

Quattro Pro’s Experts are similar, but
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Microsoft Excel’s ChartWizard pops up automatically
when you begin to build a graph based on spreadsheet
data. The Wizard guides you through each step of the
procedure.

unlike a Wizard, an Expert appears only on
request. You can select from a small list to
work through such tasks as graphing, con-
solidating data, and building financial or
statistical spreadsheets. Interestingly, the
financial spreadsheets you can build with
Quattro Pro’s Analysis Tools Experts re-
semble templates that you might build
yourself or obtain from a user-group li-
brary or an on-line information service.
They are, in effect, macro-driven spread-
sheets that you retrieve when you wish to
perform the calculations they provide. The
Analysis Tools Experts can lead you to
wonder why spreadsheets haven’t always
included collections of prebuilt financial
models.

Lotus 1-2-3 for Windows offers no fea-
ture analogous to Wizards and Experts.
Lotus has offered multimedia help with a
version of 1-2-3 for Windows that comes
on CD-ROM, but availability of such a
CD for 1-2-3 release 4.0 for Windows
hasn’t been announced. If you're having
trouble with any spreadsheet procedures,
you have to rely on the software’s more
traditional help facilities. But don’t sweat
it; you can virtually bank on Lotus pro-
viding a Wizard or Expert equivalent in a
future release.

The Similarities Are Endless

An article that discusses all the similarities
among the Big Three S
Windows spread-

sheets .would fill a Sheat!
good-size book—
bigger, perhaps, than
the documentation
sets that accompany
these software pro-
grams. Each spread-
sheet offers a version
or scenario manager
that lets you build several sets of assump-
tions into a single spreadsheet, and lets
you switch from one set of assumptions

GTm

to another quickly so you can compare
their effects on the bottom line. Each offers
such amenities as the ability to center la-
bels across several columns rather than
just within cells, or the ability to assign
multiple fonts, font styles, lines, shadings,
and colors to the ranges and entries in your
spreadsheets.

In each package you’ll find a mecha-
nism that automatically adjusts a column’s
width to fit the widest entry in the column.
You’ll also find a way to generate num-
ber series and label series rapidly: You
can fill a range with successive weekdays,
months, and number series such as Quar-
ter 1, Quarter 2, Quarter 3, and so on. In
fact, you can create your own fill series
(e.g., lists of employees or of your com-
pany’s product line) and automatically de-
liver the list to a spreadsheet by employing
the quick-fill feature.

Sadly, neither 1-2-3 nor Quattro Pro
provides a tool to let you create a custom
sequence. You must use your knowledge
of the spreadsheet to add entries in a disk
file associated with the spreadsheet soft-
ware. Excel, on the other hand, contains
an easy-to-use editor that lets you add fill
sequences by either typing them or im-
porting them from spreadsheet cells.

Spreadsheet Subtleties
If the Big Three Windows spreadsheets
share so many features, what could pos-
sibly set one apart from the others? Sur-
prisingly little. The differences are subtle.
Consider 3-D spreadsheets. Borland
calls its 3-D spreadsheet a notebook, and
each new notebook you create contains
256 layers, or pages. The index tabs that
identify pages appear at the bottom of the
window that holds them. To accommo-
date the tabs, Borland introduced a scroll
bar that doesn’t run the full length of the
object it controls. This takes some initial
adjustment—and continued adjustment if
you regularly work with several Windows
programs. Every time you set out to scroll

Excel's arrangement of sheet tabs and controls (top)
looks a lot like Quattro Pro's. In both products, the
nonstandard horizontal scroll bar makes navigating a
nuisance compared to getting around in 1-2-3.



MULTIMEDIA TO DAZZLE YOUR SENSES.

(INCLUDING YOUR SENSE OF STYLE.)

Introducing Mewmphis.” The all-in-one even touching vour computer. And for your mind?
multimedia machine that brings vour computer to  The assurance of industry leading hardware that
your senses. Your cars will experience 16-bit CD- exceeds MPC2 standards and includes Sound

quality sound through its detachable, - Blaster™” compatibility. Memphis is a unique
i e ﬁ
—-—

powered speakers. For your eyes, the H combination of elegance and function with a
smooth animation and video streaming ﬁ design that’s made for your sense of style.
oft its double-speed CD-ROM drive. And : .98 So encounter Memphis-it will transform
because you can use Memphis as a stand-alone vour perception of multimedia.
CD player, it will appeal to your sense of play. For more information

() P‘ |2 So crank the volume, select a or a dealer near you 3

Multimedia PC. new track or stop play without call 1-800-845-5870. MEDIA VISION

© 1993 Niedia Vision, Inc.. 3185 Laurelview Court, Fremont, (C\ 94338, (3 8¢ an: (5 1( »92

Memphis is o radenark of Media Vision, Ine. Any other trademarks and registered trademarks are owned hy their respective he
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: Format Cells

A A A RKA A, TR AN

Number Formst...
Font & Attributes...
Lines & Color...
Alignment...

Both Quattro Pro and Excel

(bottom left and top,

respectively) offer one-stop
i shopping for cell formatting

across the Quattro Pro spreadsheet, you
could find yourself pausing a moment to
iook for the undersize controi.

Quattro Pro’s notebooks have two great
advantages. You can rearrange the pages in
a notebook by simply dragging index tabs
from place to place. And you can group
any number of consecutive pages so that
any formatting and styling you apply au-
tomatically affects the other grouped pages
as well.

Lotus 1-2-3’s 3-D spreadsheets are just
files that can contain up to 256 worksheets.
Unlike a Quattro Pro notebook, a new 1-2-
3 file contains only a single sheet. You
can add and delete sheets at will so that a
file never contains more sheets than you
need for the application you're building.

Another difference in 1-2-3 is that its
index tabs appear across the top of the
spreadsheet window, along with controls to
navigate from sheet to sheet, add new
sheets, and hide and display the index tabs.

142 BYTE DECEMBER 1993

el M= A

and styling. Lotus 1-2-3's

quick formatting tools (bottom

right) are less accessible,

requiring many more mouse-
clicks and keystrokes to get

Placing the tabs at
the top of the win-
dow ieaves the bot-
tom free to hold a full-width scroll bar.
This design is much easier to use than
Quattro Pro’s short scroll bar.

Conversely, there is no easy way to
change the order of pages in a 1-2-3 file.
And 1-2-3’s group mode connects all ex-
isting pages, so attributes that you apply on
one appear throughout the file; you can’t
create multiple groups within the file and
apply different styles and formats. Con-
sidering that Lotus was the first of the Big
Three to offer a 3-D spreadsheet, it’s sur-
prising that it hasn’t yet added these sim-
ple capabilities.

What of Excel’s first serious rendition of
3-D? In terms of number of layers, Excel
stakes out a middle ground. An Excel
workbook starts out with 16 worksheets.
You can change this default number, but
the most sheets a new workbook can con-

the job done.

tain by default is 255. Once you open a
new workbook, you can add sheets until
you’ve filled RAM. Like Borland, Micro-
soft put the index tabs at the bottom of the
worksheet window, and the worksheet nav-
igation scroll bar extends only partway
across the window.

The biggest quirk in managing work-
sheets in Excel arises when you insert a
new sheet: The package automatically
places the new sheet in front of the cur-
rent one. This means there’s no way to in-
sert a sheet at the very end of a workbook.
Lotus 1-2-3 lets you specify whether to
add a new sheet before or after the current
one, and the issue is moot in Quattro Pro
since you always have a full notebook in
that program.

Quick Menus

Quick menus are another area of func-
tionality that points up subtle differences
between the Big Three Windows spread-
sheets. The original Quattro Pro for Win-
dows offered object inspectors that ap-
peared whenever you clicked the right
mouse button. You can still get to those
object inspectors by clicking the right but-
ton, but there’s an added step when you’re
working with block objects in the spread-
sheet. Now, instead of the Attributes dia-
log box that lists such options as fonts,
shading, colors, formatting, and so on,
Quattro Pro presents a menu of op-
tions for cutting, copying, and pasting
entries; inserting and deleting columns
and rows; and filling cells with num-
bers or label series. The first choice
on that menu is Active Block Proper-
ties, and it leads to the object inspector
of the original Quattro Pro. That object
inspector lets you work with 11 dia-
log boxes to establish formatting and oth-
er attributes of a selected block.

Lotus 1-2-3’s right-button menu re-
sembles Quattro Pro’s menu except that
1-2-3 divides the Active Block Properties
option into several subcategories. Still, by
selecting from the choices Number For-
mat, Font & Attributes, Lines & Color,
and Alignment, you can eventually estab-
lish the same settings that you’d establish
using Quattro Pro’s block-object inspector.
Because 1-2-3 doesn’t group all the styling
and formatting options in a single dialog
box, establishing all desired options for a
selected range can be more work-inten-
sive in 1-2-3 than in Quattro Pro.

To upstage both 1-2-3 and Quattro Pro,
Excel’s right-button pop-up menu offers
a Format Cells option. Choosing it leads
to a stack of dialog boxes identified by
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IT’S HERE!

NT power under 32-bit DOS!

Microsoft Visual C++ and Phar Lap TNT
bring the never-before-available power of
Windows NT to 32-bit DOS! Phar Lap’s
new TNT DOS-Extender lets you break
the 640K DOS barrier, build multi-
megabyte DOS applications and take
advantage of powerful NT features.
Implement threads, DLLs and multitask-
ing with your familiar Microsoft develop-
ment tools — under DOS! It’s never been
so easy to create the most powerful,
full-featured DOS programs ever.

TNT DOS-Extender is the new standard
in 32-bit DOS. The DOS power you've
been waiting for is finally here!

Try it out... FREE!

If you have the
Microsoft Visual
C++ 32-Bit Edition
tools, you've already
got a free trial-size
version of TNT
DOS-Extender.
TNT DOS-Extender
Lite is automatically installed with your
Visual C++ 32-Bit Edition software. You
can use TNT DOS-Extender Lite to build
versatile 32-bit programs that can access
up to two megabytes of memory and run
under DOS, Windows 3.1, or Windows
NT. It’s the easiest introduction you'll
find to the power of TNT.

60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510

DOS-Extender SDK

The next-generation

DOS extender.

TNT DOS-Extender is the only DOS
extender to support the Win32 API,
allowing your native Windows NT
character-based programs to run under
DOS with no changes. Programs can
access all available memory — up to
four gigabytes — and run with 32-bit
speed and power.

But that’s not all. TNT DOS-Extender
also supports powerful NT features such
as dynamic link libraries (DLLs) and
threads, enabling developers to build
modular, responsive multi-megabyte
applications. And all this power is
delivered with the high standards of
technical excellence you’ve come to
expect from Phar Lap, the industry
leader in DOS extender technology.

Already a standard.

TNT DOS-Extender is the tool chosen
by Microsoft to develop their own 32-bit
tools. TNT DOS-Extender was used to
build both the 16-bit and 32-bit versions
of Microsoft Visual C++, Microsoft
MASM 6.1 and Microsoft FORTRAN
PowerStation.

328t DOS

32-hit CodeView, too!

TNT DOS-Extender includes a 32-bit
version of the familiar Microsoft
CodeView debugger. So you can use
industry standard Microsoft taols,
including CodeView, to develop software
for the operating system of the future —
that your DOS customers can use today!

TNT DOS-Extender SDK is the latest
release of Phar Lap’s award-winning
386/DOS-Extender SDK. You can also
use TNT DOS-Extender with a wide
variety of 32-bit compilers (including
Visual C++ 32-Bit Edition) to build
Extended-DOS programs with no NT
system required. In addition, TNT DOS-
Extender is compatible with all 32-bit
tools supported by 386/DOS-Extender.
An add-on run-time kit is available for
developers who want to distribute TNT
DOS-Extender applications to customers.

So if you've been wondering what the
future holds for DOS developers, don’t
wait.... bring cutting-edge technology to
your DOS applications today with TNT
DOS-Extender!

NT Power Under DOS Lets You:

B Utilize NT features such as multitasking, DLLs and threads

B Build multi-megabyte 32-bit DOS programs

B Break the 640K DOS barrier — with your familiar Microsoft tools
B Build one application that runs under both Windows NT and DOS
M Save RAM! Run a 4 MB DOS system, not a 20 MB NT system

B Use industry-leading, high-quality Phar Lap and Microsoft tools

- Phar Lap Software, Inc.

FAX 617-876-2972

3861DOS-Extznder and TNT DOS-Extender are trademarhks and Phar Lup is 4 negistered trademark of Phar Lap Software. Inc. Visual C++. Win32. Windows and Windows NT are trademarks aad CedeView and Microsoft
are registered trademarks of Micrasoft Corporaticn. Other product and company names are trademarks o reg siered irademarks of their rzepective holders
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Load

Open 250-KB 2-D sheet

Copy 11x2000 block

Paste 11x2000 block

Print text and graph (HP driver)
Print text and graph (PS driver)

Paste file-linking formulas

Spreadsheet Performance

RAM to load
RAM for 11x2000 sheet

RAM for 11x2000x3-sheet file

‘ Size of 11x2000 file
‘ Size of 11x2000x3-sheet file

0

\ M Microsoft Excel 5.0

| — — - —

200 400 600 800

B Quattro Pro 5.0

tasks to

| performed somer

40 60 80 100 120 140 160
Seconds

Spreadsheet Resources

1000 1200 1400

KB
B Lotus 1-2-34.0

the Big Three spreadsheets. The top graph displays performance; the

bottom graph shows resource usage. Sh;rter bars indicate better performance.

index tabs. Click a tab to activate the Num-
ber Format dialog box, and when you’re
done there, click another tab to change a
selected range’s fonts and font styles. The
approach is similar to Quattro Pro’s all-
in-one pick list of formatting options, and
it speeds the formatting of a range of cells.

Distinguishing Characteristics
The similarities between the Big Three
Windows spreadsheets are extensive. But
there are a few significant differences be-
tween the Big Three spreadsheets; how
important those differences are may be a
matter of personal taste.

In-cell editing is one feature that comes
to mind. Quattro Pro is the big winner

— 10 Lunge !é:m e here—it doesn’t offer in-cellediling..ln
Cubbride | 1582.00] 1306.00| ¢ other words, v.vhen you type or mpdlfy
| [Leather crop | 1087.00] 1156.00| 1- a cell entry, it appears in the edit box
[ [Show saddie | 904.00] 1036.00] +2 at the top of the display. The new
. [Vouth sadde | 3388.00| 2384, entry appears in the spreadsheet
J10'Lunge | 1722.00( 1995.00 only after you store it there by
Curb bridle | 4135.00] 4373.00| 387 | pressing Enter.
|Leather crop | 12684.00] 1032.00( 1 In 1-2-3, when you start typ-
] Show saddle | 5748.00| 439500| 37 = dan | ing, the characters
| [Vouth sadde | 4272.00] 4435.00 552 esa00| 740 appear both in the
 10Lunge [ 172200]199500] 155 ga | 172200/ 1995~ edit box and in the
| Curbbride | 413500 437300 [Newtield | 172200 1995 spreadsheet. Hav-
M’llmrmuop 1471.00| 1542.00| 1 [Entield | 1562.00] 13¢ ing the entry ap-
ul Show saddie | 5748.00| 4395.00| 3711 |Curb bridie m | 413500/ 437 pear first in the
[Youth seddle | 4272.00] 4435.00] S5 ol | 4135.00| 4 sheet is sensible;
Quattro Pro and Excel offer a spin on the i [108700] 115600 after all, this is
dynamic spreadsheet concept: Once you've Leather crop 1284.00 : H
moved data into the facility, you can quickly B 71 oo 75¢2 oc Kehlf(:)r(t:ktilnu.sf(:)rn\z/;lli
change the relationships among the data Enfiel | 904 00 2. L
dimensions. - other hand, in-
Show saddie |ih | 5748.00
m §748.00| 43
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Youth saddie [hace | 4272.00| 4435
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sheet editing is at best confusing when the
cell you're editing is surrounded by other
data cells. Only by clicking with the mouse
in the edit box can you switch to good old-
fashioned editing in the control panel. Ex-
cel also employs in-cell editing.

None of the Windows spreadsheets’
editing capabilities are as good as those
of the original 1-2-3 for DOS. In that
spreadsheet, you could see at least part of
a cell’s original contents unchanged right
alongside the version you were editing.

Another area in which the products dif-
fer significantly is in their offerings of ad-
vanced data analysis tools. Each offers
some type of problem-solving facility in
which you specify a target result and the
software figures out what numbers to plug
into your spreadsheet to return that result.
Each offers sophisticated database analy-
sis tools for cross-tabulating databases and
calculating subtotals. Each offers powerful
tools for statistical problem solving, in-
cluding the capability to perform rapid re-
gression analysis. The great divergence
occurs with the data slice-and-dice tools.

Lotus introduced slice-and-dice tech-
nology with Improv. Borland and Micro-
soft offer similar slice-and-dice function-
ality where any spreadsheet enthusiast
would really need it: bundled with the
spreadshect software. Improv’s slicing and
dicing is far more sophisticated than that of
Quattro Pro and Excel, but the facilities
that come with these new spreadsheets
may be all you'll ever need.

Slice-and-dice spreadsheets are sets of
multidimensional data. For example, a list
of product sales volumes by region and
subcategorized by month would be a 3-D
data set. With a traditional spreadsheet,
once you have laid out the data. you face
gargantuan effort to rearrange it so the
spreadsheet shows sales volumes by month
and subcategorized by region. With Quat-
tro Pro and Excel, you can spin such
spreadsheet data off into the Data Model-
ing Desktop or Pivot Table facilities, re-
spectively. Then you can quickly rearrange
data along any dimensions to gain more
insights into the relationships among the
numbers.

Perhaps what sets 1-2-3 apart from the
other Windows spreadsheets is its acces-
sibility to people making the transition
from a DOS version of 1-2-3. While both
Borland and Microsoft try to convince you
that the transition to their Windows spread-
sheets is easy. such claims are overblown.
In 1-2-3 for Windows, you get 1-2-3 for
DOS when you press the slash key: if you
don’t want to take the time to learn the



TS NOT JUST THE
PHOTO. ITS ALSO
DATABASE USER GROUP

When Media Partners Inc. a cable TV advertising firm, was launched,

General Manager fim Sullivan was determined o streamline the entire
operation by automating everything from arder tracking and invoicing

to sales reporting to contact management Even the message center.

NEW LOTUS APPROACH 2.1. THE RELATIONAL
DATABASE EVERYONE CAN RELATE TO.

Jim knew he could do this because he knew about award-winning
-

Lotus® Approach™ Approach is so easy and so

Every day. Even Jim's 12-year-old scn. Bob, has
developed an Approach database to manage
his growing collector comic book business.

As an ex-software developer, Jim had the
technical savvy to use any database out there. As a General Manager,
he had the business savvy to choose Approach. Says Jim. “Ive tried
Access™ Paradox” all the others. Nothing delivers the instant
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How does everyone at Media
Partners use Approach?
Jim Sullivan
Company Management

William Albritton
Sales Reporting

Adele Pevzner
Sales Contracts

Deborah Walsh
Contact Management

Lou Leta
Staff Scheduling
Gary Pink
Equipment Maintenance

Amy Canniff
VCR Library

Lisa Callary
Inventory Management

Linda Dietenhofer
Invoice /Accounts Receivable

Lauren Aboriaily
Production Contracts

Ellen Camloh
TV Script Library

Martha Hicks Leta
Video Clips
Laurie Gardella
Graphics Library
Bob Sullivan
Comic Book Database

COMPANY
APPROACH

productivity we got with Approach.” In fact independent research
shows that the average user is productive within two hours of
opening the box'

With Approach. youll work with familiar desktop items like
reports, forms form letters and mailing labels. Approach requires no
programming and & 100% commpatible with all popular databases and
netwarks with no additional set up. And it offers seamless integration
with all Lotus Windows™ applications, including 1-2-3®

EXPERIENCE THE iNSTANT PRODUCTIVITY
OF LOTUS APPROACH FOR JUST $99.

Lotus Approach has won over 25 major industry awards and acco-

lades inciuding Windows Magazine's 1993 Reader's Choice Award. And

Lotus

Working Together

right now you car get it for just $99 (Reg.
$395)* Call 1-800-TRADEUP, ext. 9252**
today or visit your Lotus Authorized Reseller

to take advantage of this incredible offer.

and handling f applicable Offer good ttrough 12, ¢1.793 *In Carada call 1-800-GO-LOTUS. ©1993 Lotus Development Corporation. 55 Cambndge

Parkway. Cambridge. MA D21¢2 All rights reserved. Lotus 1-2-3 and Working Together are registered trademarks of Lotus Developrrent Comporation. Approach is a tmdemark of Approach Software Corporation a wholly-owned
subsidiary of Lotus Develrpment Cornoration Microsoft 5 ¢ registered trademark and Access and Windows are trademarks of Microsoft Carporation. Paradox is a registered trademark of Borland Intemational Inc.
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Windows way of doing something, you
needn’t bother. In both Quattro Pro and
Excel, you’re going to spend time learning
the equivalents of commands you’re ac-
customed to using in 1-2-3 for DOS.

Office Suites

Instead of buying a stand-alone spread-
sheet, many organizations are looking at
bundles of office applications that work
well together. This allows an organization
to standardize on a set of common appli-
cations and to centralize support from a
single vendor. Microsoft claims that over
half of all copies of Excel are sold as part
of Microsoft Office, so the trend toward
office suites is clearly a significant one.

Lotus was first to include the newest
version of its spreadsheet with a highly
integrated suite of office applications. The
company has incorporated many common
features into all the products in SmartSuite
release 2, its Windows bundle. This makes
it easy for users of one Lotus Windows
application to move among all the office
applications.

Microsoft is redesigning the applica-
tions shipped with Microsoft Office so that
they will share components and even a
common menu structure. Thus, if you’re
working with Excel, Word, or PowerPoint,
it will be easier to find certain menu op-
tions, since they will be in the same loca-
tion in each application. To ensure even
tighter integration, the new version of Ex-
cel, as well as Word 6.0 for Windows, sup-
ports OLE 2.0. OLE 2.0 will let you embed
an Excel spreadsheet in Word (or any oth-
er word processor supporting OLE 2.0)
and edit the spreadsheet without leaving
the Word document. Only the menu will
change. At this point, it looks as though
Microsoft Office 4.2 (scheduled to ship in
January) will be a formidable competitor in
the office suite market.

The Borland applications suite is less
appealing. It includes WordPerfect for
Windows, from an independent software
company. This makes the suite’s synergy
somewhat suspect. An initiative on the
scale of Microsoft’s—redesigning the in-
terfaces to ensure consistency—is not like-
ly to happen.

Connectivity is another area in which
the Big Three are starting to battle. Lotus
has mail-enabled its Windows spreadsheet,
which means that you can transmit and re-
ceive E-mail from within 1-2-3. More im-
portant, you can send worksheet ranges,
charts, and other drawn objects via E-mail
when you have the right complementary
software. Quattro Pro offers a similar
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At $195, New X Windows is Priced for Every PC!

ainstream PC users running MS

Windows have wanted to access

network-based Unix applications
for quite awhile, but for most the price
has simply been too high to justify the
hook-up. Until now.

Announcing XoftWare™ for Win-
dows, Desktop Edition (DT), the first
easy-to-use, value-priced PC X server
software. Now anyone with a 386/486
PC can afford an integrated system that
combines the best of MS Windows and
Unix simply by clicking on icons.

Finally, Unix for the rest of us. XoftWare
for Windows DT was created specifi-
cally for the non-technical PC user.
Which is to say, those of us who occa-
sionally want to access Unix applica-

anmnl_mealol v (o Yow Wwe o Tubt  wohamme

-— -...-c-

tsmr r‘ u’r*v_l =

just what they need in features
and functionality, and ata very
affordable price.

= Are you tired of poring over
: User Guides? We thought so.
: That’s why we made XoftWare
! for Windows DT exceptionally
| easy to install, simple to start
‘ up, and a snap to operate. With
ol our XoftStart™ feature, PC

WITH A SIMPLE CLICK, XoftHare for Windows, Desktop Edition makes it

easy to cut-and-paste between MS Windows and X.

tions, but don’t need the higher through-
put or extra features of a true 32-bit X

Server.

Truthis, XoftWare for Windows DT
has been streamlined to give all PC users

Staten Island, NY — Michael

range of robust Unix applications and
databases. It gives MS Windows PCs
workstation-like functionality.” Conroy
uyshemwrwludaﬂbeueofm.
“You figure when you get the power, you

MicroAge Applauds 32-bit X Server
for its Vim, Vigor and Very Good Value

Conroy, Systems Engineer ness, but that's not the case
for MicroAge, likes AGE's with AGE’s products. | par-
new Desktop Edition, but he ticularly like MPSS™ — the
loves its big brother — Multi-Process Start-up Sys-
XoftWare"/32 for Windows. tem, which lets users start
“We tell our customers it's multiple applications simul-
the turbo-charged version — taneously, saving valuable
wlthﬂ\eﬁmghwtmdpro- MrcraAge:MiclmlCom m'"cmymhen“
cesspowertohandleabroad /¥ good, faster's better!  the 32-bit offering’s price

sometimes lose friendli-

point, $395 (or $495 with Novell's TCP/
IP bundled). He’s also looking forward to
the upcoming 32-bit X server for MS
Windows NT, which will be priced at

$495. (Circle 175 on Inquiry Card.

-

users don’t even have to know
how to start Unix, much less
run it. Just click and start from
a Windows-based icon. You’ll also ap-
preciate our CascadeX™ feature, which
positions windows in a Microsoft-like
cascading window format.

XoftWarefor Windows DT supports
all leading network software, including
the MS Windows Sockets API. You can
evenorderit bundled with Novell’sTCP/
IP networking software.

Act now for free fonts. Already an ex-
ceptional value, if you act while sup-
plies last we’ll send you our
XoftFonts™ font package, a
$50 value, absolutely free.
XoftWare for Windows DT-
the perfect add-on to your
networked PC. Call us at
(619) 455-8600. Fax: (619) 597-6030.
email: sales@age.com

€

AGE Logic, Inc., 9985 Pacific Heights Blvd., San Diego, CA 92121
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AH vegistered trademarks property of their respective owners.
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capability, with the added benefit that it
manages data exchanges via MCI Mail.
Excel also has a file-sharing facility; you
can quickly create a routing sheet to man-
age distribution of a file over a network.

For Power Users

Microsoft is making waves by adapting
Visual Basic as Excel’s new macro lan-
guage. For high-end developers, having
the power of this Windows compiler avail-
able to drive a spreadsheet is an exciting
prospect. Eventually, you’ll be able to tie
together all of Microsoft’s Windows ap-
plications with Visual Basic programs. On
the other hand, Visual Basic is a big step
up from spreadsheet macros. Excel’s
macro language has always been the most
challenging of the Big Three, but moving
to Visual Basic is going to scare away a lot
of spreadsheet users who lack formal train-
ing in programming.

To be fair, the macro languages in the
Windows versions of 1-2-3 and Quattro
Pro are less accessible than their DOS
counterparts. Rather than extend the re-
corded keystroke metaphor into the Win-
dows environment, 1-2-3 and Quattro Pro
adopted keyword-driven macro languages.
You can no longer stumble into macros
by virtue of having learned the menu se-
quences for needed commands; now, you
must learn several hundred keywords and
their syntaxes. While most DOS users
could master the languages of their re-
spective spreadsheets,

There are some interesting things to note
about the test results. For example, while
Excel uses only 564 KB of RAM to load,
it eats up more system resources (in terms
of percentages) than either 1-2-3 or Quat-
tro Pro. And while Excel creates the small-
est disk files, those files use up more RAM
than the competitors’ files.

Quattro Pro is quickest with many cal-
culations, but it creates the largest disk
files and calculates file-linking formulas
abysmally slowly. Lotus 1-2-3 handles re-
sources best, but it’s dramatically slower at
printing PostScript files. Lotus 1-2-3 is
also way out of line in copying large
amounts of data to the Clipboard: A simple
copy command took more than 10 times as
long as the next-slowest spreadsheet.

For the last performance measure, I tried
to retrieve a large 1-2-3 WKa3 file into all
three spreadsheet products. Only 1-2-3 re-
lease 4.0 was up to the task. Although they
can read the omnipresent WK3 file for-
mat, Quattro Pro and Exce! took much
longer to load large spreadsheet files. This
may cause problems if you work with large
spreadsheets in the native WK3 format.

Don’t overemphasize the importance of
these performance measures. None of the
spreadsheets is so bad at anything that you
should automatically rule it out. So that
brings us to the primary question: Which
Windows spreadsheet should you buy?

The answer depends on what you’re
already using. If you are working with an

existing release of one of

few Windows users will About the Products these three, you should

ever build sophisticated
macro applications with-
out constantly referring
to the documentation.

Performance Measures
How well do the Big
Three perform? I pre-
pared a dozen or so
worksheets that perform
common spreadsheet
tasks and used them
to compare several pro-
cesses. I performed tests
on a 50-MHz 486 com-
puter with 8 MB of RAM
and on a 25-MHz 486SX
with 4 MB of RAM. I
changed none of the
products’ default settings
before testing; I tested
how the software works
right out of the box. The
graphs on page 144 sum-
marize the results.

Lotus 1-2-3 release 4.0

just upgrade the product.
DOS spreadsheet users

E';'gg:j"e“" ':ﬁg have a tougher decision
Lotus Development Corp. to mak.e- Qua}lro Pro
55 Cambridge Pkwy. users will find it as easy
Cambridge, MA 02142 to move to one Windows
:222; g‘;iggég spreadsheet as to another.
Circle 1082 on Inquiry Card. Lotus I-2-3 U.SCTS Should
not even consider chang-
Excel 5.0 for Windows $495 1ng produc[ lines: Lotus
aff::::ﬂ i : $99 1.2-3 release 4.0 for
1 Microsoft Way Windows is well de-
Redmond, WA 98052 signed and easy to use,
(800) 426-9400 and it offers the most
go%gg’gggng natural upgrade path
X2 .
Circle 1083 on Inquiry Card. frqm 1-2-3 for DOS into
Windows. ll
Quattro Pro 5.0
for Windows $49.95
Upgrade $39.95

Borland International, Inc.

100 Borland Way
Scotts Valley, CA 95066
(408) 461-9000

Circle 1084 on Inquiry Card.

Daniel Gasteiger is a spread-
sheet consultant and copub-
lisher of The Spreadsheet
Consultant newsletter. He can
be reached on BIX c¢/o “edi-
tors” or on MCI! Mail as
“Daniel Gasteiger.”
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While other device drivers simply connect,
CorelSCSI version 2 lets you command! With
CorelSCSI, you can daisy chain up toseven
SCSI devices to your computer, maximize the
performance of your peripherals, and enjoy
advanced features and applications that you
won’tfind in any other driver software.

Ease of use, power, universal compatibility
and affordability

CorelSCSI supports DOS, Windows and OS/2
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Extensive CD-ROM Capabilities wl C

@ Corel's CD-ROM Writer software lets you use a recordable
CD-ROM writer to create customized CD-ROMs

o Reads multi-session and Kodak Photo CD-ROM discs
(XA CD-ROM drive required)

e Corel Photo CD Lab allows you to view as well as manipulate
the resolution, size, color and file formats of Kodak
Photo CD images I

Backup Software

e Support for backups to any supported SCSI tape drive or
logical device, including network drives

@ Support for tape carry-over
@ Intuitive easy-to-use interface for Windows 3.1

Printer Support "l

@ Supports all SCSI Printers that adhere to the SCSI-2

command set
Advanced Diagnostic Utilities ”

o CorelSCSl includes several useful diagnostic
utilities that let you configure SCSI device
parameters, check media, display
information about and thoroughly test the
devices on your SCSI bus

Flexible Scanning

@ Supports top-selling scanners from leading
manufacturers, including direct support for
the specific characteristics of each scanner

o Full compatibility for all TWAIN-compliant
applications

Camprehensive Support includes CorelSCSI drivers for;

© 5CSI Hard drives © Rewritable drives

oRemovabla drives Ask 1
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For upgrade information or to order, call Corel: g
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The NetWare CD-ROM Solution

Microtest’s Discport provides plug-an
on NetWare, letting people sha

STEVE BOSAK

istrators could add CD-ROM drives

anywhere on the network without
bringing down a server and without the
hassles of juggling SCSI cards, jumpers,
and several NLMs (NetWare loadable
modules). They could run a simple soft-
ware installation to choose local managers
for these CD-ROM drives and leave the
choice of applications to the workgroups.
On the receiving end, the network user
could call up a simple menu of available
CD-ROM applications and click on the
appropriate icon to run an application. And
changing a CD-ROM application would
be as simple as switching the disc and list-
ing the new title for the group.

Microtest’s Discport is a $695 hardware-
and-software product that makes installing
CD-ROM on NetWare 3.11 and higher
this flexible and easy. The Discport hard-
ware module attaches as a node on 10Base-
T and thin Ethernet networks. You can
chain up to seven extemal CD-ROM drives
to one Discport box and control as many as
10 Discport units from any one S€rver. An
NLM loaded on a NetWare server con-
trols access to the CD-ROM drives atl-
tached to the Discport. The NLM is small,
about 150 KB.

Elegant Windows-based software, called
Discview, handles Discport installation,
as well as management and use of attached
CD-ROM drives. The Discport also comes
with a DOS version of Discview with a
command-line user interface.

I n a perfect networked world, admin-

How It Works
The heart of the Microtest package is an
AC-powered black box the size of a VHS
videotape. Thin Ethernet and 10Base-T
connections occupy one end of the Disc-
port, and a standard SCSI port connector
the other (see the photo). To install, you
hook the box to the network through any
BNC cable or RJ-45 connection available
on the network. A CD-ROM drive (or a
chain of them) plugs into the SCSI con-
nector using the cable provided.

The compact Discport unit is a SCSI-
1.to-Ethernet translator. Each Microtest
box transmits a unique six-digit Ethernet

1D when plugged into the network and
looks like an Ethernet node to NetWare.
CD-ROM drives physically attached to a
Discport unit, however, appear logically
attached to a NetWare server. Microtest’s
Discview NLM, loaded on the server, rec-
ognizes 1Ds under its control on the net-
wark, intercepts CD-ROM accesses di-
rected to the server, and redirects them
over the network to the appropriate Disc-
port unit. The Discport box then translates
the Ethernet request into the appropriate
SCSI commands for the target drive.

The Discport system treats CD-ROM
data similarly. During a SCSI read com-
mand, for example, the Discport takes data
sent out from the active CD-ROM drive,
converts SCSI blocks into Ethernet pack-
ets, and sends the packets over the net-
work to the server, which then delivers itto
the user node. Sending data over the net-
work twice isn't usually a performance
problem because of NetWare's drive cach-
ing and because bandwidth on most net-
work cabling is underused. The result is
to make CD-ROM drives available on the
network with full NetWare management,
put without bringing down a server 10 in-
stall them.

Easy Installation

You install the Discview software first.
Logged on as supervisor, you run Win-
dows and install the software from a flop-
py disk using the Setup program: the soft-
ware checks to be certain you're running

re CD-ROM drives

d-play CD-ROM installation

Microtest’s Discport makes
it easy to attach CD-ROM
drives to a NetWare network.
Drives attach to the SCSI
connector on the front of the
unit using the cable provided,
while a twisted-pair or thin
Ethernet cable attaches to
one of the connectors at the
rear (inset).

NetWare 3.11 or higher and that you're
using the proper revision of CLIB.NLM
(Discview requires that you have version
3.11d with a date of 12-16-92 or later).
The installation kit includes a disk with
the proper CLIB on it, and good thing—
the test server was running an old version.

Once the Discview NLM is loaded, the
installation program asks for the names of
all managers you'd like to assign to the
Discport. Users and groups are listed in a
dialog box, so adding them to the man-
agement list is only a matter of clicking
on the appropriate names. Users assigned
to the Discport can add or remove drives,
change CD-ROM applications, or physi-
cally move a Discport box to another lo-
cation on the network.

The hardware is installed next, with up
to seven CD-ROM drives per Discport.
Plug in the drive or chain of drives and
hook up the Ethernet or 10Base-T cable,
and the box begins downloading its firm-
ware information through the Microtest
NLM. Because the Discport reloads its
“smarts” each time it’s turned on or the
Microtest NLM is reloaded, updates and
changes to the box’s firmware are as easy
as installing new software.

The Software

The Discport’s underlying mechanism is
clever. but the accompanying management
software is where the Discport package
shows its true worth for both LAN admin-
istrator and user. Users run the Windows:

e e D VTR 1871
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[T The NetWare CD-ROM Solution

cable

File server
hard disk
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Network

Discport

CD-ROM drives
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The Discport attaches as a network node, but CD-ROM drives aitached to it appear logically
attached 1o a server due to Microtest’s NLM. The NLM an the server reroutes CD-ROM accesses
directed at the server to the Discport, which translates berween Ethernet packets and SCSI-2 blocks.

based Discview access and control pro-
gram on each workstation as needed to
connect to CD-ROM drives. There is no
memory-resident component taking mem-
ory at user workstations.

The beauty of the Microtest system and
software is that they enable users and
group managers to configure the ports and
the CD-ROM data any way they see fit.
A manager loads the Windows-based Disc-
view software and clicks on the Discview
Map menu item; a graphical representa-
tion of available servers and all Discports
appears. The manager clicks on the Disc-
port icon, gives it a meaningful alias such
as Marketing, and then assigns it to a
server running the Discport NLM.

Once the port is configured, it appears as
a tree attachment to the selected server,
and all attached CD-ROM drives appear
with the tag New Volume. Clicking on
one of the new volumes lets you configure
that volume. The software reads the disc in
the drive and displays its name. The man-
ager assigns an alias to the disc, allowing
end users to “see” the disc as CorelDraw or
Sales Database, for example, when they
load their own Discview software.

Once mounted and assigned aliases,
discs are ready for access by any user the

from within Windows. The main screen
lists groups of CD-ROMs available and
ready to run from within Discview, those
previously mounted but no longer in a CD-
ROM drive, and those that are in the CD-
ROM drive but need to be assigned a drive
letter before running. Users on the net-
work can see only the discs that they have
rights to, which appear in the list of avail-
able applications with their assigned alias-
es. On CompuServe and the company’s
own BBS, Microtest has made a number of
batch files and icons available for making
virtually any CD-ROM application run by
merely clicking on its alias.

Installing, configuring, and using the
Discport over my test network were much
less painful than some experiences con-
figuring stand-alone CD-ROM drives to
a single PC. Texel and Toshiba CD-ROMs
that I attached to the Discport performed
much as they did when hung directly off
the server. Applications ran smoothly. with
acceptable speed. While Discpon drives
can run multimedia programs, Microtest
doesn’t recommend this; the resulting data
can load down some servers.

Microtest’s Discport is the fastest, eas-
iest, and most flexible way to add CD-
ROM to an existing NetWare 3.11 Ether-

manager grants access to. By net network. Microtest has
default, mounted discs are as- About the Product announced a Token Ring ver-

signed to Everyone, but the
manager can limit access by
selecting previously assigned
groups or users from a pick
list in the configuration.

End users access the CD-
ROM applications by click-
ing on the Discview icon

Discport ...
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