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NetFRAME MV5000

MICRON NetFRAME® LY2000 SERVER

Intel 233MHz Pentium IIprocessor
32MB ECC SDRAM

2GB Ultra-Wide SCSI-3 hard drive

NOS Support (3 incident resolutions/1st year), 7x24

STANDARD FEATURES

Single ordual Intel Pentium II processors
ECC Level 2cache onprocessor
ECC. SDRAM (4DIMM slots)
5expansion slots: 4PCI, 11SA
Integrated Adaptec PCI Ultra-Wide SCSI-3 controller
Integrated Intel EtherExpress1* Pro 100 controller
12/20XSCSI-2 CD-ROM drive
10drive bays: 4 external 5.25'/1 external 3.5"

2 internal 5.25/3 internal 3.5"
Microsoft Windows NTe Server 4.0 (10-user license)
Intel LANDesk5 Server Manager 2.8
Dedicated server technical support, 7x24
5-year/3-year Micron Power limited warranty
1-year next-business-day on-site service*

«3,499
Bus. lease S119/mo.

MICRON NetFRAME MV5000 SERVER

Intel 300MHz Pentium IIprocessor
64MB ECC SDRAM

4GB Ultra-Wide SCSI-3 hard drive

NOS Support (3 incident resolutions/1st year),7x24

STANDARD FEATURES

Single ordual Intel Pentium II processors
ECC Level 2 cache onprocessor
Memory: ECC EDO orSDRAM option (8DIMM slots)
9expansion slots: 6 PCI, 2 ISA, 1shared ISA/PCI
Dual integrated Symbios Ultra-Wide SCSI-3 controllers
Integrated Symbios Narrow SCSI-3 controllers
Intel EtherExpress Pro 100 NIC
Embedded RAID upgrade option
l20 Compliant via embedded Intel i960-RD
5Internal, hot-pluggable, hard drive bays

(Upgradable to 10)
3 External 5.25" media bays
1(one) 360 watt hot-pluggable power supply standard

(Upgradable to3for added redundancy)
Rack Adapter option
Intel LANDesk Server Manager 2.8
Microsoft Windows NT Server 4.0(10-user license)
Dedicated server technical support, 7x24
5-year/3-year Micron Power limited

warranty

1-year next-business-day on-site service* ^5,699
Bus. lease S180/mo.

:c tor the NetFRAME serw-rs is aiovnlmlhy Digital Eimiiimcrrt Cot|sorationand is optional.

Micron backs you up.

Each system is custom configured

and shipped directly, so it meets

your needs, not someone else's.

If you have any PC or networking

questions, the answers are just a

phone call away - thanks to our top-

notch, 24-hour customer support.

Buy Micron. And get the job done right.

MICRON
POWER
WARRANTY

:i-vt:;i! limited warranty diimicroprocessor andmainmemory
3-year limited parts-only systemwarranty (1-year farTransport Vm)
1-,2-or3-year optional on-site service agreement lorMicron desktop andserver systems
30daysof freeMicron-supplied software support lorMicron desktop systems; 3 optional

network operetini| systemincident itMilulnm:: included lorMicron serversystems
30-daymoneybackpolicy
24-hour technical support

The foregoing issubject toand qualified byMicron's standard limited warranties and terms
and conditions ofsale. Terms and conditions ofsale may vary for specific configurations.
Copies ofthelimited warranlies maybeobtained onDur Websiteorbycalling Micron,

ilSj Micron Sales Hrs: Mon-Fri 6am-10pm, Sat 7am-5pm,
ij Sun 10am - 5pm(MT) Technical Support Available 24

vlindows'95 Hours ADay-7 Days AWeek •Toll free from Mexico:
95-800-708-1755 • Toll free from Canada: 800-708-1758

Toll free from Puerto Rico: 800-708-1756 • International

Sales: 208-893-8970 • International Fax: 208-893-7393

©1937 Micron Electronics, Inc. Allrights reserved. Micron Electronics isnotresponsible for omissions orerrors in
typography orplxtor;rn;)hv Ail purchase aiiisubject tanvailribilii', i n ttnn may bechanged without
notice; prices lienotndurisst'.i|ip;ui| amih;nii:nir; and;my applicable 1a<i:s -May m«n;y hack policy doesnot
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ClientPro Mre

MICRON™ CLIENTPRO® Mre

Intel 200MHz Pentium" processor with MMX™ technology
64MB SDRAM

2.1GB Ultra ATA SMART EIDE hard drive

15" Micron 500U, .28dp(13.7" display)

STANDARD FEATURES

512KB pipeline burst cache, (lash BIOS, DMI 2.0
3.5" floppy drive
16X EIDE variable speed CD-ROM drive
Network Adapter w/Wake OnLAN technology
S3 ViRGE graphics accelerator, 2MB EDO RAM
Advanced Hardware monitoring and Power Management features
Chassis Intrusion Alert

Microsoft8IntelliMouse™

Microsoft Windows895
Intel LANDesk® Client Manager
5-year/3-year Micron Power^

limited warranty

Bus. lease S59/mo.

MICRON CLIENTPRO Xlu

Intel 266MHz Pentium II processor (features MMX technology)
64MB EDO RAM

2.1GB SMART EIDE hard drive

17" Micron 700FGx, .26dp(16.0" display)

STANDARD FEATURES

512KB internal L2 secondary cache, DMI support
16X EIDE variable speed CD-ROM drive
3.5" floppy drive
3Com PC110/100 ethernet NIC
PCI64-bit 3D video,MPEG, 4MBEDO RAM

Upgradable wavetable audio with speakers
Tool-free minitower or desktop
Microsoft IntelliMouse, 104-key keyboard
Microsoft Windows NT'* Workstation

Intel LANDesk Client Manager
5-year/3-year Micron Power limited warranty

Bus. lease 587/mo.

TransPort Xke

MICRON TRANSPORT® Vlx

166MHz Intel Pentium processor withMMX technology
16MB EDO RAM (40MB max.)
1.6GB hard drive

16X modular CD-ROM drive

Li-Ion battery
12.1" TFT SVGA, 800x600 display

STANDARD FEATURES

Intel 430MX PCI chip set
256KB L2 pipeline burst cache
PCI bus with 128-bit graphics accelerator
MPEG compatible
Zoomed Video-ready
Touchpad pointing device
16-bit stereo sound

Built-in stereo speakers and microphone
2-way infrared port
Modular floppy drive (flexible bay swappable with CD-ROM)
Microsoft Windows 95 and MS" Plus!

5-year/1-year Micron limited warranty

Bus. lease S79/mo.

MICRON TRANSPORT Xke

233MHz Intel Pentium processor with MMX technology
64MB EDO RAM (192MB max.)
5GB removable hard drive

13.3" TFT XGA display

STANDARD FEATURES

Intel 430TX Mobile PCI chip set
512KB L2 pipeline burst cache
PCI bus with 128-bit graphics accelerator, 2MB DRAM
20X modular CD-ROM drive with AutoPlay'"

technology and headphones
Pick-a-Point1*' dual pointing devices
Dragon Systems NaturallySpeaking Personal

voice recognition software
16-bit stereo sound (supports surround and wavetable sound)
Built-in stereo speakers and microphone
Integrated 33.6 fax/modem w/full telephony duplex phone
CardBus- and Zoomed Video-ready
2 infrared ports, 1front, 1 rear
S-Video and NTSC-video capability; USB, built-in game port
Management Pak* Executive Travel Pak"*
2 modular expansion bays (hard drive, CD-ROM drive,

3.5" floppy drive, lithium-ion battery)
Custom nylon carrying case
MicrosoftWindows 95 and MSPlus!CD

Microsoft Office 97Small Business Edition CDs,
5-year/3-year Micron Power

limited warranty H999
Bus. lease$166/mo.
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Finding computers to meet your needs is easy - all you have to do is call

Micron Electronics. Micron™ NetFRAME® servers, ClientPro® desktops, and

TransPort® notebooks offer value-packed, out-of-the-box computing solutions. P£nt.'Hr]lil

The Micron NetFRAME MV5000 server provides the latest features, including dual Pentium®

II processors, a 440LXchip set, embedded RAID and fault-tolerant components. The entry-

level Micron NetFRAME LV2000 server gives you integration and stability for a great value.

For your desktop needs, the ClientPro is a powerful business PC with a stable platform that

comes easy to set up, easy to expand and easy to network. And for portable needs, the

award-winningTransPort Xke isone of the fastest notebooks you can find, with incrediblefea

tures like a 233MHz Pentium processor, graphics accelerator and 20X CD-ROM drive.

The TransPort Vlx offers performance and flexibility for an outstanding price. Plus, all Micron

systems are backed by our award-winning service and support. Whatever your computing

needs, you can count on Micron to meet them.

Call now to order.

>Q-362-73Q(
www.micronpc.com

Enter HotBYTEs No. 133 at http ://www.byte.com/hotbytes/

MICRON
ELECTRONICS ^
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e-business

IS THERE MORE TO JAVA THAN COFFEE JOKES?

Two years ago, the introduction of Java' software created a whirlwind of

excitement and an explosion ofcoffee-oriented puns.Was it all hype?

AtIBM, we think Java is worthy ofthe stir it created. An idea that brings two

benefits to businesses wishing to become e-businesses: oneis the promise ofstandards

IBM, the e-business tins. Solutions tor asmall planel are! older marks designated mu*are trademarks ol IBM in: «u led Stales and/or iIher counties Java and ail Java -Based Irademarks are trademarks oi Sun Microsystems, sis.'? !9S; !BM Corp.



and open connectivity, the other is substantiallyfaster application development.

Perhaps the most profound change that the Web has brought to the I/T world

is a culture of standards. It's this capability that permits universal connectivity and

has allowed 80-million-plus people to access the Web. Java is the first language that

allows a single application to run on any platform (write once, run anywhere™).

This can speed the application development process - since you don't have

to create a different version of your software lor every client, every server and every

browser. And since most business emironments contain a wide variety of computing

platforms, Java is just commonsense.

So is the idea of 100% Pure Java"- a Java that is not corrupted by offshoots

and OS dependencies. (We support Sun" onthis issue.)

Is Java perfect? No. Not yet. Like any new technology, it needs refinement.

But it'smaturingfaster than anyother language in history and IBM isworking to make

it real. Recently, we've established Java Solution Studios to workwith developers to

ensure that the 100%Pure Java applications they create willdeliver high performance

across a widevarietyof operating systems, browsers, tools and applications.

Currently, we have more people working with developers on Java than any

other company - creating real-world applications in finance, manufacturingand dis

tribution (to namea few). Andwe're puttingJava to work to solve real business problems.

We're also creating award-winning tools like VisuaiAgeL" software and Lotus

Bean Machine." These are powerful programming tools that make it easier for

independent and in-house developers to build customized e-business solutions

(everything from interactive customer service Web sites to collaborative intranets).

To learn more, we invite you to check out the latest IBM developer tools

for Java (as well as one or two bad coffee puns) at www.ibm.com/java

Solutions for a small planet"
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Leading the software industry into the future, Rainbow provides security solutions for your software success.
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of services that are included for free.
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do you have count
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User Interface

# Of Develop
Developers Time (mos.)

Person
Mos. With TNG Framework

5 8 40 Available Now

Object
Repository 8 12 96 Available Now
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Reality Bytes

We give awards to those who should make New Year's resolutions to do better.

• t's the end of the year, and
everybody's giving out their
annual awards. So, what the
heck, I'm throwing my hat in.

Welcome to the First Annual Reality
BytesAwards.

The businesspress used to be fullof arti
cles about coopitition, a trendy idea that
competitors could cooperate to the mu
tual benefit of themselves and their cus

tomers. Well, the trend is over. This year
was marked by major nastiness that had
everything to do with the quest for total
dominance by companies and little to do
with concern for their customers' inter

ests. Hence the name of my awards. I'll
have to think of a good trophy; a bronzed
8-inch floppy disk might be nice.

The Delayed Gratification Award
looked like a lock for Bill Gates with Win

dows 97, er, 98. But the competition was
stiff in this category, and the winner
is... Larry Ellison (Yes! He finally beat
Billat something!) for the Oracle NC. In
March 1996, we ran a picture of a proto
type Oracle NC that Ellison had flown
to Japan to unveil. It looked great, but it
wasayear and a half before anyone could
buy one. Honorable mention to Com
puter Associates for Jasmine, the object-
oriented database that yearns to be.

The George Santayana Award for His
torical Farce is no contest. Hands down,
this award goes to SteveJobs for killing
the Mac-clone market. Let's see, if we
prevent our customers from buying bet
ter products at lower prices, they'll
flock to us, right? Commercials to the
contrary, thinking differently at Apple
owes nothing to Albert Einstein.

The AOLCustomer ServiceAward goes
to... AOL,which showed the most AOL-
like customer service on the Internet by
converting to a flat-rate plan without in
stalling the needed infrastructure. To add
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insult to that injury,AOL slowsdown your
Internet experience further with constant
pitches for credit cards,products you don't
need, and anything else it can think of.

As usual, Microsoft was a contender in
this category, but we couldn't find any
one in customer service at MSN to actu

ally give an award to. Next year, maybe.
Speaking of junk e-mail, The Golden

Spam Award is already in the inbox at
CyberPromotions. Kingof the broadcast
bandits, it proved that you can never have
too much bandwidth, but you can cer
tainly do too little of worth with it.

While we're on the Internet, let's give
The Betamax/VHS Award to modem

makers U.S. Robotics and Rockwell and

countless others for having two, count
'em two, 56-Kbps-modem technologies.
Will there be one standard before we

move on to digital subscriber line (DSL)
or ISDN or something cooler? What's

tie black box called a single-edge car
tridge. It's myway or the I-Way, saysAndy
Grove. Only time will tell how much
damage to the once-unified x86 archi
tecture this will cause.

Was there any good news this year?
Sure. Hats off to the Internet Engineer-

You can never have too much bandwidth,

but you certainly can do too little with it.

that? I'm getting two different answers.
The Planned Obsolescence Award

goes to Microsoft for making Word 97
incompatible with virtually the entire
world's collection of Word documents.

What was Microsoft thinking? It's since
patched Word 97up inan effort to silence
the howls of disgust from users. But
style sheets are still incompatible and can
cause machine-locking crashes (readers
of this column will recall my previous
woes—this turned out to be the source).

The MicroChannel Award has finally
lost its home at IBM and moved to San

Jose. In a fit of hubris, Intel decided that
it's the only microprocessor supplier in
the world (a monopoly's reach must
exceed its grasp, or what's a heaven
for?) and locked its product inside a lit-

ingTaskForce (IETF) and everyone who
kept the Internet running in a year in
which it really took off. Unlike Apple,
Novell conceded it was its own worst en

emy and hired new management that's
brought some fresh thinking to nearly
everyone's network OSsupplier. And a
special hats off to the tens of thousands
of developers who have taken Java and
ActiveX by the horns and begun to do
some impressive things,despite the hys
teria on both sides of this technology.

Mark Schlack, Editor in Chief
mschlackSbix.com
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Stop at Gateway,
PayToll

I enjoyed "Fiber in the Sky"
(November Cover Story), but
I have a question: Has TCP/IP
been modified yet? An article
by Jube Shiver Jr. in the Los
Angeles Times on October 3,
1996, contended that "elec
tronic data can take as long as
half a second to travel up and
down to Earth from geosta
tionary satellites," slowing
communications between

computers, because"the delay
causes TCP to believe there is

a backup in the network,
which in turn disrupts the
electronic acknowledgments"
passed between the receiving
and sending computers. The
article also cites aNASA exper
iment in which 155-Mbps
communications over fiber

optic landlines dropped to
"just 10 Mbps when NASA
used a satellite communica

tion network," adding that
"satellites orbiting at closer
distances to Earth can also be

adversely affected," contrary
to Teledesic's claims. I am a

satellite supporter, but this
seems like a big hurdle to
jump. Have things improved
that much since last year?
Dean M. Riley
driley@hbu.edu

Themainproblem iswith
TCP's mechanismsforensur
ingthatthelineisalive.
There are timers all over

TCP—kernel timersthatsys
tem administrators can mod
ify, suchas TCPJEEPALNE,
and timers in theprotocol
itself. These timers doassume
that the link,althoughpossi
blylow-bandwidth, isn't

www.byte.com

highly low-latency.
Calculatingtheround-trip

delay to ageosynchronous
earthorbit (GEO) satellite
comes out to about 0.24 sec

ond (thespeed oflight up to
GEO orbitand back).The
restof the delay, if any, is in
terrestrialgateways—the
samegateways thatany
satellite system mustgo
through. So, a low earth
orbit(LEO) satellite may beat
0.03-secondlatency, a GEO
at 0.24 second, but both will
have some overhead at the

gateway.

While Teledesic'srepresen
tativesliketo implythat this
latency problemhasn't been
solved, the verysmall aper
tureterminal (VSAT) vendors
suchas Hughes havealready
modifiedthe TCP stacksin
theirgateways. In essence,
they "spoof"theclient into
thinkingthe connection is
low-latency.

Whilethereis yet no stan
dard formodifying TCP to
workoverhigh-latency links,
ifyou boughtinto a GEO-
satellite system today, it
would bring with it a solu
tion to the latencyproblem.
—John Montgomery, West
Coastbureau chief

We've Been
There Before
Congratulations on the excel
lent "Fiber in the Sky." The
broadband satellites offer a lot

of promise. Note, however,
that Ka-band concepts were
conceived and executed well

before NASA's interest in Ka-

band. A thorough presenta
tion on a conceptual 30/20-

RYTF

{©rbiting
InternJ

I Hundreds of
| superfastsatellites
j wilt compete to
I beam data
5 everywhere.

| Which systems
g will win?

GHz system appeared in 1969
in BellSystemTechnicalJour
nal. I presented a paper at the
June 1977 Radio Science
Meeting at Stanford showing
the advantages of 40- and 90-
GHz satellite links. From a

working system viewpoint,
the Japanese have been com
mercial at Ka-band for a

decade. They are presently
launching a 44-GHzspot beam
for Tokyo, for which there
is no corresponding NASA
program.

The 1997 International So

ciety for Optical Engineering
(SPIE) Voice, Video, and Data
conference includes a mil

limeter-wave session. The rel

ative advantages and nuances
of40- and 90-GHz links will be

discussed. Papers will appear

in Proceedings of SPIE, vol.
3232.(Seehttp://www.spie.org
for details.)
Paul Christopher
pchristopher@sed.stel.com

The New Physics

I enjoyed "Fiber in the Sky,"
but there was an inaccuracy in
the discussion of the speed of
light in the text box "Physics
IsEverything." It was given as
"300,000 kilometers per sec
ond or 187,500 miles per sec
ond, which isusually rounded
to 186,000miles per second."
All these numbers are OK

except 187,500.Perhaps what
was meant was 186,300 miles
per second. To a bit more ac
curacy, the speed of light in a
vacuum is 299,792 kilometers
per second or 186,282 miles
per second. When traveling
through matter, it is less.
Jim Morgan

jhm@watson. ibm.com

Thankyou (and other sharp-
eyedreaders) forpointingout
ourattemptedtampering with
thefundamental constants of
physics.Asanadmittedphysi
cist, I should have caught this
long beforeprinting.
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JmiTSxt
—Edmund X. Dejesus,
senior technical editor

Farming the Web

I read "Farming the Web"
(October Core) with interest
and believe that the technol

ogy our company is develop
ing is relevant to the article.

We have been working for
a year on what we call Virtual
Database (VDB) technology.
We have built the first com

mercial-strength version of
the technology and applied it
successfully to recruitment
advertising on the Web. We
gather listings of jobs from
employers' Websitesand nor
malize them into a SQL-
searchable on-line recruit

ment database. For details, go
to http://www.junglee.com/
products/whitepaper.html.
Anand Rajaraman
ChiefArchitect, JungleeCorp.
anand@junglee.com

Too Hot for Socket 7

Bemoan an Intel "bent on dic

tating not just processor archi
tecture but computer archi
tecture as well" all you want
(October Editorial), but Sock-
et7hastogo.Afewyearsfrom
now, slapping the CPUon the
motherboard just will not do.
Why not? Heat and cryogen
ics. At room temperature, the
fastest microprocessor today
runs at 600 MHz. Maybe we
can push it to 2GHz.Butifyou
want 20GHz,the CPU and sup
porting chips must be cooled
to liquid-nitrogen tempera
tures. To do that, you need a
self-contained module. This

willbe the advantage ofSlot 1.
John Kominek
jkominek@cs.cmu.edu

You raiseagood point.Actu
ally, I believepeoplehave
already demonstrated 200-
MHz Intel chipsrunningat
more than three times that
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speed in cryogenicenviron
ments. Perhaps this is the
direction thatfuture chips
will take. Even so, I don't see
why the technical require
ments fora sealed module
dictatea commercialpolicy
ofclosing thearchitecture.
Our concern remains over

thepossibilityofreducing
innovationandfragmenting
the PC architecture in a

senselessbid to move from
overwhelmingdominance to
total monopoly.—Mark
Schlack, editor in chief

Object-Database
Mythology

The BYTE article "Debunking
Object-Database Myths"
(Oaober) contains some myths
of its own. The comment that

"The RDBMS model is based

on sets of rows with columns,
and it can be seen as 2-D"

betrays a lack of understand
ing of RDBMS theory. The
common perception that rela
tions are 2-D is incorrect. A

relation is «-dimensional,
where n is the number ofattri

butes of the given relation.
The authors also state that

a relational database cannot

contain objects. It can. The
domain for an attribute does

not have to be limited to text

or numeric values. It can con

tain binary large objects
(BLObs), blueprints, maps, or
any complex business objects.
Becausea relation isa logical,
not physical, structure for
data, there is nothing in the
relational model to govern
how these objects are physi
cally stored. Thar is up to the
vendors. There is nothing
about arelationaldatabaseper
se that excludes objects.
Randell Grenier

Waltham, MA

You can thinkoftheattri
butes as "dimensions" and

the rows as "vectors," but I
find that leadsyou to ask

what the meaningofa table
is in that framework. It also
implies that theattributes
have to beorthogonalto
each other in some sense. I

prefer to modela tableas a

Imishty
lODBNS!

\ & .

set ofentitiesofone classor
kind. Therows represent
members ofthis set, and I
don't look at the columns in

those rows when I am at the

table level. When I move to

the levelofeachentity, the
columns exposesome, but
not necessarily all, ofthe
attributes ofthat instanceof
an entity. Otherwise, alter
inga tablebyaddingordrop
pingcolumnswould makeit
a new kindofentityset.

I do understand thediffer
encebetweenphysicaland
logicaldatamodels;that is
not the issue.While a column

need not be limited to text,
temporal,or numericvalues,
it must have scalar values.

The relational model must be

able to use thetaoperators
on the values in a row, and
thetaoperators applyonly to
scalarvalues.An object is not
scalar; it has behaviors that
can exposedifferent partsof
its internalstructure to dif
ferent questioners in different
contexts. A scalar value is

alwaysthesame,regardless
of thecontextorquestioner.
—Joe Celko

Open Java

Regarding"Industry Warfare:
What's Upwith That?" (Octo

ber Editorial), I think Sun has
done a much better job being
open about Java than Micro
soft has about ActiveX.Java is
sufficiently well documented
and well designed that several
implementations exist. The
JDK 1.2 APIs provide simple-
to-use, cross-platform access
to the functionality sufficient
for implementing most busi
ness and home applications.

ActiveX is for all practical
purposes defined by its single
implementation (all versions
for other platforms that I
know of are based on the same

code base used for the Win

dows implementation), and
that relies heavily on the
vaguely specified, constantly
changing set of APIs that make
up Win32. To me, these dif
ferences mean that Java is
more open and that Sun and
other Java companies are
more desirable vendors to

work with than Microsoft.

Thomas M. Breuel

SanJose, CA

I don't disagree that in year1
ofJava,Sunhasdone agood
job of keeping itsproprietary
platformopen, if you'll for
give thatoxymoron. Orthat
Microsofthasn'tdone that
overtheyears. ButI don't
think the entire IT commu

nity—or otherJava-based
companies—wants to
depend onSun'sgood will
foryears to cometoguaran
teetheirinvestment in open
ness.—Mark Schlack, editor
in chief

Toothpicks, Please

I was delighted to see your
revelation concerning 4-D
images (November Improba
ble). Your viewing require
ment of 4000-4500 seconds

without blinking inspired me
to consult with a lawyer friend
aboutpotentialliability issues.
My friend assures me that,
were I to go blind from lack of



moisture on my eyes due to
not blinking, I could find judg
ment against you, your mag
azine, Mr. Papadopoulous,
and the state of Idaho. Even

though being forever sight
less, I would finally have the
satisfaction of knowing I had
profited from the application
of electronics in everyday life.
Chuck Bake

cfbake@pscnet.com

FIXES

The Bugof the Month col
umn in October (on page 23)
implied that the Mars

fll™
Pathfinder's OS,WindRiv-
er's VxWorks, had a mutual-
exclusion problem. Accord
ing to the Jet Propulsion
Laboratory, the problem was
caused by an application
running on the Pathfinder.

In "Fooling Around wirh the
Web" (November Chaos
Manor), we confused
TweakDUN, from NetPro
NorthWest and Patterson

Systems Design, with
Microsoft's Dial-Up Net
working (DUN)1.2 upgrade.
For the record, TweakDUN
did not cause the problems
Jerry described.

OMING UP IN FEBRUARY

BUILDING NETWORK APPLICATIONS

Java Development
What is a JavaBean, and why is it different from
normal Java? BYTE explains what makes Beans

specialand howthey differ from ActiveX controls,and
also examines the latest developments in Beans.

AAANAGINC DATA

The Future of Storage
BYTE explores the near future-spin valve and other
giant magnetoresistance materialsfor hard drives-

and far future-holographic storage-of the
technologies we'll use to preserve our data.

NETWORK INTEGRATION

Internet 2
Thegovernment and educational institutions are

behind the next high-speed versionof the
Internet. Will it ever get off the ground, or will

political wrangling kill it forever?

LAB REPORTS

Hard Drive Blowout
NSTL puts 4.5-GB-and-up SCSI and EIDE hard

drives through a battery of performance tests to
see which company has the drive to succeed.

Publish S Subscribe
The BYTE Labtests leading-edge software for

publishing Web content and applications the smart
way:TIBCO'sTIB/Rendezvous,Talarian's

SmartSockets, and Open Horizon'sAmbrosia.

REVIEWS

Work Flow for the Web
Ahands-on comparison of Web-based collaboration tools,
including LotusTeamRoom, Instinctive eRoom, and more.
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at http ://www.byte.com/hotbytes/
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No endorsement can make you feel comfortable unless the industry leaders in fault-tolerance capabilities. And each server
it comes from a credible source. And with one major
corporation after another switching to Gateway 2000,
that's exactly what you get.

Like you, other corporate IS/IT managers needed busi
ness computers specifically designed to meet their needs and

is equipped with components that allow for easy scaleability in
memory and expansion in network size. So if your company
grows from 30 employees to 3,000, now your network can too.

Of course, our full line of workstations can grow with you
as well. Each workstation is certified with Microsoft

y
exceed their expectations. So that's precisely what we gave them. Windows NT and leading application software. And each one

For starters, the E-Series desktop line meets manageability
head-on with features like stable network-ready platforms,
DMI compliance and LANDesk Client Manager. So your
company can grow at its own pace.

And no one in the industry can match the degree of
modularity offered by Gateway™ Solo™ portable computers.
Now, not only can you switch components individually with one
product, you can also switch components across the current
Gateway Solo line.

We also have afull line of servers that are among =

features industry-leading graphic power which provides you
with uncompromising performance.

The way we see it, when it comes to business computers,
we won't stop until we're the leader. So give
us a call, and we'll put you in touch with
one of our sales representatives. They'll be
happy to answer all your questions. Of
course, you could also talk to our friends
at Union Pacific, Ocean Spray, Hughes

Defense Communications... peritlurn*]!

(For more information on our full product line, just give us a call.)



Gateway Solo 2300 Portable. 12.1 • SVGA tfx svga dstn or13.3' SVGA TFT
Color Display • Intel Pentium® Processor with MMX™ Technology up to233MHz
• SDRAM Expandable to 192MB • 256K Pipelined Burst Cache • 128-Bit Graphics
Accelerator w/64K Colors • Upto 4GB Hard Drive • Modular 3.5" Diskette Drive •
Modular 7X min/llX max CD-ROM Drive • 16-Bit Wavetable Sound & Stereo

Speakers " NiMH Battery &AC Pack ora 12-Cell Lithium Ion Battery &AC Pack «
85-Key Microsoft8 Windows 95 Keyboard • Carrying Case • NTSC/PAL Video Out
• USB Ports & ZoomedVideo • MS* Windows 95 or MS Windows NT8 4.0• MS
Works 95 orMS Office 97, Small Business Edition plus Bookshelf® 96 • LapLink® for
Windows 95 & McAfee® VirusScan • Gateway GoldSM Service and Support for
Portable PCs Prices Starting atS2099 (Quantity 1) Business Lease '$77/mo.

NS-7000 300Workgroup Class Server • Intel8 300MHz Pentium8 II Processor
with 512K Cache (expandable to two processors) • Error-Checking and Correcting
Memory Subsystem with 64MB RAM • Several RAID Upgrades Available • 4GB
Ultra Wide SCSI Hard Drive • 12X SCSI CD-ROM Drive and 3.5" Diskette Drive •

3Com® 10/100 Ethernet Adapter • Seven-Bay Server Tower Case »325-Watt Power
Supply • 104* Keyboard &MS IntelliMouse™ • InfbcMarjager Server Management
System with ActiveCPR Processor Protection S3199 Business Lease '$117/mo.

NS-8000 300Department Class Server Intel 300MHz Pentium IIProcessor with
512K Cache (expandable to twoprocessors) • Error-Checking andCorrecting Mem
orySubsystem with128MB RAM • Quick Hot-Swap ;QHS) RAID Storage System
withThree Channel Controller • Three Hot-Swappable 4.2GB SCA Hard Drives •
12X SCSI CD-ROM Drive and3.5" Diskette Drive >3Com10/100 Ethernet Adapter
• Thirteen-Bay Server Tower Case • Dual 365-Watt Redundant Power Supplies with
Loadshare Capability • 104'Keyboard & MS IntelliMouse • InforManager Server
Management System withActiveCPR Processor Protection
$7799 Business Lease '$278/mo.

NS-9000 200LS Enterprise Class Server • Two Intel 200MHz Pentium8 Pro
Processors with 512K Cache (expandable to six processors) • Error-Checking and
Correcting Memory Subsystem with128MB RAM • Quick Hot-Swap (QHS) RAID
Storage System with Three Channel Controller • Three 4.2GB SCA SCSI Hard
Drives • 12X SCSI CD-ROM Drive and 3.5" Diskette Drive • 3Com 10/100Ethernet

Adapter • Double-Wide Fourteen-Bay Chassis • N+l Power Supply Subsystem with
Two Hot-Pluggable 350-Watt Power Supplies (upgradeable to four) • 104' Keyboard &
MS IntelliMouse • InforManager Server Management System with ActiveCPR
Processor Protection SI2.999 Business Lease f$464/mo.

E-1000 166 LOW Cost NetWOrk-Ready Desktop • Intel 166MHz Pentium Processor
withMMX Technology • 16MB SDRAM • 256K Pipelined Burst Cache • EV500 .28
Screen Pitch 15' Monitor (13.9 viewable) • Integrated PCI Video with2MB DRAM
• 2GB Ultra ATA Hard Drive > 3.5' Diskette Drive • 16-Bit Sound Blaster8
Compatible Business Audio • Integrated 10/100 Fast Ethernet • E-Series Low-Profile
Desktop Case • 104' Keyboard & Mouse • Microsoft Windows 95 • Desktop
Management Interface (DMI) 1.1 Compliant • Intel LANDesk® Client Manager 3.01
S1079 Business Lease '$39/mo.

E-3110 233 Mainstream Network-Ready Desktop • Intel 233MHz Pentium II
Processor featuring MMX Technology • 32MB SDRAM • Integrated 512K Pipelined
Burst Cache • EV700 .28 Screen Pitch 17 Monitor (15.9' viewable) • AccelGraphics®
Permedia® 2 32-Bit AGPwith 8MBSGRAM • 4GBUltraATA Hard Drive• 12/24X
CD-ROM Drive and3.5 Diskette Drive • 3ComEthernet Adapter • E-Series Mid-
Tower Case (shown withdesktop case option) • 104' Keyboard andMS IntelliMouse
" MS Windows 95• (DMI) 1.1 Compliant« Intel LANDesk Client Manager 3.01 •
Gateway Gold Service andSupport for E-Series PCs*
$1999 Business Lease r$73/mo.

E-3110 300High Performance Network-Ready Desktop • Intel 300MHz Pentium II
Processor with 512K ECC Cache • 64MB SDRAM • EV900 .26 Screen Pitch 19

Monitor (18 viewable) • AccelGraphics Permedia 2 32-Bit AGP with8MB SGRAM •
8.4GB Ultra ATA Hard Drive • 12/24X CD-ROM Drive and 3.5 Diskette Drive •

3Com Ethernet Adapter • E-Series MidTower Case • 104* Keyboard and MS
IntelliMouse • MSWindows 95• (DMI) 1.1 Compliant • Intel LANDesk Client
Manager 3.01 • Gateway Gold Service and Support forE-Series PCs*
$2899 Business Lease $106/mo.

E-5000 300 Technical Workstation • Intel 300MHz Pentium IIProcessor (expand
able to twoprocessors) • 128MB ECC SDRAM • EV900.26 Screen Pitch 19" Monitor
(18" viewable) • 8MB AccelGraphics Permedia 2AGP Graphics Card • Seagate® 9GB
10,000 RPM Ultra Wide SCSI Hard Drive • 12X SCSI CD-ROM Drive and 3.5"

Diskette Drive • 3Com 10/100 PCI Network Card • E-Series Workstation Tower Case

• 104* Keyboard & MS IntelliMouse • Intel LANDesk Client Manager 3.01 • MS
Windows NT 4.0 $4799 Business Lease '$176/mo. CDRS-03 32.42

GATEWW2000

"YOU'VE GOT A FRIEND IN THE BUSINESS"

CALL 1-888-217-4941 www.gateway.com
Gateway 2000 Major Accounts, Inc.

©1997 Gateway 2000, Inc. Gateway 2000, black-and-white spot design, "G" logo and "You've got afriend inthe business" slogan are registered trademarks; Gateway and Gateway Solo are trademarks; and Gateway
Gold isa service mark ofGateway 2000, Inc. The Intel Inside Logo, Intel, LANDesk and Pentium are registered trademarks, and MMX isa trademark ofIntel Corporation. Not all Gateway E-Series PCs and
NS-Series Servers contain thePentium II processor. The Gateway Solo PCdoes notcontain thePentium II processor. All other brands andproduct names aretrademarks or registered trademarks of their
respective companies. Many Gateway 2000 products are custom engineered to Gateway 2000 specirications which may vary from the retail versions of the software and/or hardware in functionality
performance, orcompatibility. All prices and configurations are subject tochange without notice orobligation. Prices do not include shipping orapplicable sales tax. Gateway 2000 Major Accounts, Inc. isa
wholly owned subsidiary ofGateway 2000, Inc. *E-Series PCs are covered by a three-year limited warranty. Length and type ofservice varies by product. Call orwrite for a free copy ofour limited
warranty: 800-846-2000. 610 Gateway Drive, N. Sioux City SD 57049.'Leasing arranged byindependent leasing companies to qualified commercial customers. Lease payments based on36-month
term.Lease terms subject to change withoutnotice or obligation.



inra News & Views

Java Poison or Just PR?
The lawyers are busy, and developers concerned, as Sun and Microsoft

i fight overJava compatibility in court.
.";: .

jasMicrosoftpoured a poi-
[soned cup ofJava? Orhas Sun
unfairly singled out one com-

Ipeting vendor whenitaccus
es Microsoft of deliberately misleading
programmers and failing to deliver a
compatible implementation ofJava tech
nology in its products?

These questions and others were thrust
into the spotlight when Sun filed its law
suit charging that Microsoft breached its
contractual obligation to deliver a com
patible implementation of Java technol
ogy.Microsoft's countersuit charges that
Sun failedto deliver technology that pass
esSun'sown compatibilitytest suites,has
n't delivered a public set of test suites, and
doesn't treat Microsoft the same as oth

er Java licensees. As the lawsuits wend
their way through the U.S. legal system,
some programmers worry that Java and
its promise of "Write Once, Run Any
where" issplintering even more into ven
dor-specific versions.

Sun charges that with the release of
Microsoft's Internet Explorer 4.0 and
version 2.0of the Software Development
Kit for Java (SDKJ), Microsoft modified
key classlibraries ofJava. The result, Sun
says, could be that developers would
unwittingly write programs they think
are cross-platform but actually work
properly only with Microsoft's latest
Java-enabled programs (e.g., IE4). Sun
also accusesMicrosoft of not supporting
standard core Java features such as the
Java Native Interface (JNI), an APIthat
lets the Java run-time interpreter invoke
native code. Instead, Microsoft ships its
own Raw Native Interface, which the
company claims offers better perfor
mance. Microsoft says doing so is with
in its rights of the agreement, as isadding
methods or fields to Java classes.

Microsoft's latest SDKJ does have

22 BYTE JANUARY 1998

#

The Code Shows: Added Methods Can Result in Errors

Microsoft Documentation

Enhanced Locale Support

The Microsoft VM includes the following enhancements to the
internationalization.

♦ Locale support for all locales supported by Win32. This
forty locales to the locales supported by JDK 1.1, incli
writing (for example, Locale J APANESE_VERTICAL*

♦ A new method, aetLCID. to get the locale identifier.

♦ A new method, aetCodePaoe. to get the code page as

i

Microsoft's documentation

for its SD K for Java has infor

mation on new methods and

locales that are enhance

ments to the J DK1.1 stan

dard. Programs written using
these methods would run

correctly only on Java plat

forms that implement these

enhancements, such as

Internet Explorer 4.0.

getDefaultLocaleList

public Locale[] getDefaultLocaleList();

Gets a list of all predefined Locate constants

Return Value:

Returns list of predefined Locale constants.

BYTE-generated Applet

import java.ut.i'l.Locale;
import java.applet.Applet;

import java.awt.*;

public class HyTest extends Applet {

Locale us;

Locale newUs;

public void initO i
us = Locale.US;

lcid * us.getLClDO;

» Locale.getLocaleFromLCII) (lcid);

public void paint (Graphics g) {

g.drawString (newUs.toString(), 20, 20);

Resulting Error Message

Java Console

One of the new public

methods introduced to

the Java.util.Locale class,

getDefaultLocaleList(), is

also documented, but not

in a way that clearly indi
cates this is a Microsoft

enhancement.

Executing this applet that
uses Microsoft-specific
methods results in an

error message with a non-

Microsoft browser.

# Applet exception: error:java.lang.UnsatisfiedLinkErrorgetClassContext
java.lang.UnsatisfiedLinkErrorgetClassContext
atjava.util.ResourceBundle.getLoader(Compiled Code)
atjava.util.ResourceBundle.getBundle(CompiledCode)
at Java.util.Locale.getLCID(CompiledCode)
at MyTest.init(MyTest.java)
at netscape.appiet EmbeddedAppletFrame.run(Compiled Code)
atjava.lang.Thresd.run(CompiledCode)



new classes, methods, variables, and oth
er components that are not part of the
JDK1.1reference platform. Sun officials
say the more troublesome of the addi
tions are the new public methods added
into key Java libraries, such as getWin-
32lndex added to java.awt.SystemColor,
or the five new methods added to Java
.util.Locale. "Developers can unwitting
ly use these additions, not realizing that
their code will then be nonportable," says
Carla Schroer, engineering manager re
sponsible for Java compatibility at Sun's
JavaSoft division.

Microsoft officials react to suchcharges
with dismay. "Sun's lawsuit is pure PR,"
says Joe Herman, product manager of
Internet Platforms at Microsoft. "Numer

ous articles and reviews have said Internet

Explorer [4.0] is the most compatible,
fastest-performing browser available."

Microsoft might be justified in feeling
unfairly singled out. Netscape Commu
nications has also added public methods
to key Java class libraries and has also
failed to offer JNI support (though Net
scape officialssaythatJNIsupport iscom
ing).Microsoft officialsobject to the orig
inal lawsuit's charge that the company
has failed to support remote method
invocation (RMI), although Microsoft
had posted RMIto itsWeb site. "These all
boil down to non-issues," says Herman.
"Netscape added methods, and Netscape
doesn't implement JNI either. So what is
the issue here ? It's one-sided. Sun is look

ing for a scapegoat." Sun officials dis
agree. "There are 117Java technology
licensees today," says Sun's Schroer. "If
everyone went and added whatever
they wanted into Java packages, it would
be total chaos."

Who is right? That's for the courts to
declare, but both vendors appear to have
valid claims. You can write an applet
that is Microsoft-specific using the new
SDKJ (see the example at left), but
Microsoft ishardly unique in that regard:
At press time, Netscape had informa
tion on its Web site about how to write

programs usingsomeof itsmodifiedJava
APIs. (Netscape recently removed the
Java logo from Communicator 4.04.)

The suits could have a positive effect:
increased publicity for Java, the impor
tance of cross-platform compatibility,
and the "Write Once, Run Anywhere"
concept. In the meantime, programmers
who want to write portable code should
take care to avoid vendor-specific code.

-Dave Andrews

#w«.bftt\

eek Mystique
Net Use Increases in SmaJI and Midsize Businesses

The number of small and midsize businesses using the Internet has almost doubled in one
year, according to a recent survey. In 1996,25.8 percent of such businesses used the Net,
a figure that grew to 43.1 percent in 1997, according to the sixth annual survey conduct
ed by Arthur Andersen's Enterprise Group and National Small Business United. Additionally,
the number of such businesses that have home pages on the Web grew from 7.6 percent
to 12.6 percent in the same period.Top use for the Net: e-mail. Forthe Web: reaching new
customers. - Dave Andrews

Reachnew
customers

Top Uses fortheNet
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Research^~J
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Big LCDs Plentiful, but Still Pricey
The biggesttrend in displaysisn't in the

sizeyou see—it's in the sizeyou don't.
Virtually every major monitor manu
facturer is introducing LCDswith pan
els that match a CRT in viewable area and

overall performance but cut out the
weight, depth, and general hunger for
desktop real estate that larger CRTs
demand. True, the LCDs still command
a hefty price premium versus a compa
rable CRT. However, as models prolif
erate and prices continue to drop, this
year should mark the beginning of a slow
but sure market growth for flat panel dis
plays on the desktop.

"There are lots of applications that
lend themselves to LCD panels because
of the low power consumption, excellent
resolution, and small overall footprint,"
says Lee Schugar, industry analyst with
the Technology Directions Program at
Gartner Group/Dataquest (SanJose, CA).
"People involved in desktop publishing,
medical fields, financial, military, and
many other areas will begin to buy more
of these new models coming onto the
scene."

NEC,Panasonic, Samsung, Mitsubishi,
Nokia, Viewsonic,and Nimantics are just
a few of the vendors selling thin displays.
For example, the Nokia 300XA is a 13.3-
inch edge-to-edgedisplaythat isonly2.4
inches thick and weighs just 10 pounds,

and will probably sell for $2249, includ
ing a built-in amplifier and speakers.
IBM'snew familyof LCDsranges in size
from 14.5 to 16.1 inches; prices range
from $2795 to $4595.

Several other displays, ranging in size
from 13 to 15 inches, will be on the mar
ket. Given their edge-to-edge viewing
area, these thin LCDs approach a 17-inch
CRTin terms of actual screen space, and
16-inchpanelsapproach the viewingarea
ofa 19-inchdesktop CRT monitor. Atthe
high end, 17-to 19-inch LCD panels that
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Samsung's new LCD will sell for

less than $3000.

sell for up to $9000 will be available—
expensive but still worth it for those who
want the lower emissions or thin pro
file. "You need the cost to be about two

times or so of a CRT to make a dent in

the CRT market," says analyst Schugar.
Prices are currently closer to 5X right
now, and Schugar predicts LCD prices
won't hit the 3Xprice range compared to
monitors with similarviewingarea before
the third quarter of 1998.That, he says,
is an optimistic forecast.

For now, most vendors are not expect
ing to sellLCDs in high volume. Most ana
lystspredict it will stillbe years before flat
panels become more widely used with
desktop computers, exceptfor niche mar
kets or those people with plenty of dis

posable income. "The bottom line isthey
are still too expensive to take much more
than maybe 5 percent of the market by
the year 2000," says Ed Buckingham, an
analyst with International Data Corpo
ration (Framingham, MA).

To reduce LCD prices, some manufac
turers are using passive-matrix technol
ogy, which is less expensive, or shaving
features. One example: Sharp recently
announced a 12.1-inch passive-matrix
LCD that's capable of full-motion video
thanks to its high contrast and fast
response time (fast for a supertwist
nematic display).

Another example: NEC's new 14.4-
inch MultiSync LCD400V(about $1998)
has almost all the features of the compa
ny's older 14.4-inch LCD (which costs
$2699). The 400Vsaves cost by eliminat
ing NEC's Extraview technology that

Nokia's 300XA weighs just 10 pounds.

uture Watc

Intel Gets Into the Alpha Biz
,« That's the number of years Intel claims it will take to make Digital's main se

conductor facility profitable, once Intel assumes control. In an attempt to settle
a patent dispute over technology used in the Pentium processor, Intel recently agreed to
buy Digital's semiconductor operations for $700 million, plus other considerations such
as chip licensing fees and Intel processor discounts to Digital. Intel gets a chip facility for
less than the estimated price tag of $2 billion needed to build a new facility. Digitalsheds
its unprofitable facility while retaining ownership of the Alpha processor itself.

is the number of years (according to reliable sources) that Intel is obligated to
continue producing the Alpha once it takes over the plant (the deal is still sub
ject to approval bythe U.S. government).

is the number of operating systems (Digital Unix) Digitalsays it willhelp port to
Intel's forthcoming Merced processor, expected to ship in 1999.

That's how many years Digital officials said Alpha would be part of the com-
' pany's strategy back when it introduced the chip in 1992.

2 6 BYTE JANUARY 199E

allows viewing from angles of up to al
most 180 degrees. Analyst Schugar says
that if consumer demand increases for

LCDs,manufacturing outputwill increase
and prices will drop more rapidly than
currently projected.

-Jon Pepper

Remote Access

Supports
Analog/
Digital Mix
Effective remote access today

requires support for a diverse
mix of analog and digital technologies.
The latest generation of remote access
servers provides this capability and
more; most can support analog, 56K,
and ISDNover a single set of phone
lines using modems that automatical
lyidentifythe type of incoming calland
handle it appropriately. This allows
you to choose the remote access
method that best suits each situation,
knowing that you're prepared to field
calls of any type.

A wide range of remote access
options isavailable,depending on your
requirements and budget. Products
that offer more room to grow gener
ally cost more, but they often return
the investment later when you need
to upgrade. Ariel's Rascal RS 1000
(see the table on page 27) typifies the
more economical solution. The Rascal

RS 1000 ($11,500) has 24 ports on two
PCcards that plug into an NTserver the
customer buys separately. At the oth
er end of the spectrum, 3Com's Total
Control Enterprise Network Hub
costs about $41,500for a 24-port ver
sion, but it offers better management
and more expandability. (A24-port
modem card expected later this year
will allow the TC Hub to support
approximately 300 ports per chassis.)
The hub's Total Control Manager, a
graphical utility, lets an administrator
configure settings for individual
modems. Products such as the Liv

ingston Portmaster 3 ($17,300 for 24
ports, expandable to 48 ports) and the
Ascend Max 2024 ($15,420 for 24
ports, available in 12-or 24-port ver-



sions) fall within these price ranges.
One ongoing trend with these remote

access servers is increased demand for 5 6-

Kbps communications. Vendors of
remote access servers are promoting their
support for 56-Kbps connections over
analog phone lines,especiallyto Internet
service providers who want to reduce the
wait for their customers. In fact, Liv
ingston recently announced that it will
merge with Lucent Technologies, pro
mulgator of the K56flextechnology. Asis
often the case in the analog modem world
as new standards emerge, however, ven
dors are releasing prestandard products

Ascend's Max supports analog and

digital connections to an ISP or office.

now, with promises to upgrade at a later
date. Two 56K modem solutions, x2 and
K56flex, are available today, and they
aren't compatible with each other. Few
(if any) network access servers support
both. To further complicate matters, the
International Telecommunications

Union (ITU) is expected to finalize a new
standard within the next year that will
replace both, rendering any non-upgrad
able products obsolete.

Severalentirely new technologies, such
as digital subscriber line (DSL), are also
on the horizon. Most remote access serv

ers are software-upgradable and prom
ise to support the final ITU 56K stan
dard, but technologies such as DSL will

Bug ofthe Month
Your Call Did Not Co

Through...
Here's a cautionary tale of how
things can break when an area
code changes. Almost every
major metropolitan area in the
United States has already
diced, or will soon dice, its area

codes into smaller geographic zones with
new area codes. Generally when this hap
pens, ifyou dial someone who used to be in
your area code but is now in the new area
code, you dial only 10 digits (area code +
seven digits) instead of dialing 11 digits (1
+ area code + seven digits).The phone com
panies don't require the "1,"even though you
are dialing a different area code, so that cus
tomers don't thinkthey're being charged for
a long-distance call.

This may not seem likea big deal, but these
changes will be a headache for most com
puter users. For example, the phone dialer
and modem control in Windows 95 auto

maticallydiala 1 before dialinga number with
an area code. Microsoft is aware of the prob
lem(Seattle's 206 area code was splitand a

10-digitplan institutedinNovember).Several
Win 95 work-arounds have been posted, but
these must be performed each time you dial
a number. In Windows 98, you willbe able
to set dialing properties, and a new tab called
Area Code Rules lets you program your sys
tem to handle 10-digit dialing.

The biggest flaw with most 10-digit dial
ing plans is that they are unnecessary,
according to BellAtlantic officials. Dropping
the "1," government officials say, indicates
to people that they aren't paying for a tollcall.
But officials at telcos say bureaucrats don't
understand the capabilities of telephone
backbones. "[The Department of Public
Utilities'] idea is that dialinga 1 is a toll indi
cator, a flag telling you that you're paying
long-distance rates,"says TomDesisto, exec
utive director of state relations at Bell Atlantic.

"But we [BellAtlantic] have the technology
to charge people the correct rates no mat
ter how they dial a number."

It remains to be seen what the impact of
10-digit dialingwill be, But itcould also cause
some companies enormous headaches in
reprogramming databases, akin to Year
2000 legacy problems. - Jason Krause

jason. krause@byte. com

probably require upgrades to server hard
ware. Modular products are the most
likely to support these cutting-edge tech
nologies as they become available.

All of these solutions assume that

you're starting fresh. If you already have
a remote accessserver in place, and it uses
separate modems or a modem pool, you
can upgrade just the modems. Amodem
bank such as the 3Com MP/8 I-modem

or MP/16 I-modem will allow you to up
grade only your modems to the latest
technology with less cost and adminis
tration hassles than replacing the entire
installation. -Keith Levkoff

Keith Levkoffisa seniorproduct analyst
at Progressive Strategies (New York City),

a technologyassessment and
marketresearch firm.

Analog/Digital Remote Servers at a Glance
Form Factor Maximum Price for 24 Supports analog, Type of 56K

number of ports ports' 56K, and ISDN technology

3Com Total Control Enterprise Chassis with cards 48 $41,500 Yes x2

Network Hub

800 NET3COM; http://www.3com.com

Livingston PortMaster3 Chassis with cards 48 $17,300 Yes . K56flex

Integrated Access Server
800-458-9966; http://www.livingston.com

Ascend Max 2024 Chassis with cards 24 $15,420 Yes K56flex

800 ASCEND4; http://www.ascend.com

Ariel Rascal RS1000 Separate card 24 $11,500 Yes K56flex

609-860-2900;

http://www.ariel.com

(host PC provided
byuser)

"manufacturer's listpricefora typicalconfiguration

«.&.:&:-: -: •
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Survey What's theGreatest Threat to Security?

The Enemy Within
Deliberate acts by

current employees
11%

Disasters

Vendors

3%

Former

employees
3%

Other
3%

Consultants
1%

Source: BYTE Magazine
Research Dept
n-250

w
threats from

Internet, disasters,
he ha If of it. Results

a recent survey of 150 BYTE readers, conducted by the BYTE
research department, indicate that current employees are the
greatest threat to an organization's security. According to read
ers responding to the survey, many breaches occurred because
employees failed to follow proper security procedures, or man
agement had failed to tell employees about changes in security
procedures.

Internet

13%

External
hackers

17%

Apple Macs Get Faster and More Affordable
Thanks to a faster system bus and Lev

el 2 (L2) cache, plus the new next-
generation PowerPC 750 CPU, Apple's
latest Power Macs deliver excellent per
formance at an affordable price.

The PowerPC750was formerly code-
named "G3" (for third-generation pro
cessor), and Apple's new line of com
puters, the Power Mac G3, carries that
name. The Power Mac G3 family con
sists of two desktop configurations
that resemble the Power Mac 7500/7600

and a minitower. The minitower resem

bles the Power Mac 8500in capabilities,
but it sports a Power Mac 9600-style,
easy-to-service chassis.

The systems come with 32 MB of
industry-standard SDRAM, three PCI
slots, internal and external SCSI inter
faces, a built-in 1OBase-T Ethernet inter
face, and ATI 3D Rage 11+ accelerated
graphics hardware with 2MBof SGRAM.
Storage peripherals include a 24x ATAPI
CD-ROM drive, and a choice of a 4- or
6-GBIDEdrive. The hard drive platters
rotate at 5400 rpm to improve access
time. An internal Iomega Zip drive is
available as an option.

The PowerPC750isa highly enhanced
version of the PowerPC 603e's microar

chitecture. It delivers 604e-calibre per
formance in a low-cost design (see "First
Look at PowerPC G3" in the April 1997
BYTE for more information).

In Apple's desktop system, the pro
cessor runs at either 233 or 266 MHz,
while in the minitower it runs at 266

28 BYTE JANUARY 199!

MHz. These systems have a 512-KB L2
cache connected to the 750's 64-bit back

side bus, and the cache operates at half
the processor speed (117or 133MHz).

Significantly, a new main logic board
design uses revamped memory-con
troller and PCI-bridge ASICs that let the
system bus operate at 66 MHz, which

New G3 Macs Post Good Photoshop Marks

Faster cache and system bus boost 750-based Power Mac performance.

Arbitrary Rotate

Unsharp Mask
Default

Unsharp Mask
Custom

Gaussian Blur

RGB to CMYK

0 1

Power Mac G3 desktop
266-MHz 750, 512-KB L2

cache at 133 MHz, 66-MHz

system bus

2 3 4 5

• Power Mac 9600/350

350-MHz 604e, 1-MB L2
cache at 100 MHz, 50-MHz

system bus

G3 Macs: Good Performance for the Price

Power Mac
9600/350

Power Mac
G3 desktop

300-MHz
Pentium II

A 90-MHz Pentium - 1

6 7 8

I AST Bravo MS 6300

300-MHz Pentium II,
512-KB L2 cache at 150

MHz, 66- MHz system bus



boosts system throughput. The main log
ic board also allows tailored hardware

enhancements through a "personality"
module.

On the desktop system, the personal
ity module provides 16-bit stereo sound
I/O and a communications slot for a
modem card; on the minitower the mod

ule provides video capture and video out
put capabilities in addition to the sound
I/O and modem slot.

BYTEmark tests we ran on a prelimi
nary 266-MHz desktop G3 system show
the PowerPC750's potential. Asthe chart
indicates, the Power Mac G3 didn't beat
a Power Mac 9600 equipped with a 350-
MHz PowerPC 604e, but it came close in
terms of raw integer performance. The
G3 also decisively beat a 300-MHz Pen
tium II in the BYTEmark tests.

The Photoshop 4.0 tests provide a
better picture of each system's applica
tion performance. The synthetic BYTE-
marks measure only raw CPU perfor
mance, whereas the Photoshop tests do
a better job of exercising the CPU, sec
ondary cache bus, and system bus with
out emphasizing hard drive and video
card performance.

We tested two different Power Macs—

the Power Mac 9600 and the G3-based

system—and a 300-MHzPentium II-based
PC from ASTrunning Windows NT 4.
All three systems had 64 MBof RAM to
minimize the effect of the different hard

drives' performance. The Photoshop
tests were conducted with the same dis

play resolution and color depth (1024by
768,24-bit color). To minimize the influ
ence of different video cards in each sys
tem, we counted only the time required
to complete each operation rather than
also counting additional time required
for the screen to redraw.

The Photoshop tests indicate that the
G3's faster system bus (66 MHz) and L2
cache (133MHz) help the 266-MHzPow
er Mac G3 beat the Power Mac 9600by a
nose on several tests. Even though the
9600's 604e CPUwas running at 350MHz,
its in-line L2cache bus was running at 100
MHz, and its system bus at just 50 MHz.

When you look at the bottom line,
the Power Mac G3 is a winner in price as
well: A 233-MHz desktop Power Mac
G3 costs $1999, a 266-MHz desktop Pow
er Mac G3 with a Zip drive costs $2399,
and the 266- MHz minitower model

with a Zip drive costs $2999.
-Tom Thompson

www.byte.com

Datapro Report
Smartcards Hit the Street

When two large banks and two large payment companies team up to sponsor a smart-
card program, it must be more than just a passing fad. Citibank, Chase Manhattan

Bank, Visa, and MasterCard are jointlysponsoring the New YorkSmart Card Program,
which targets the upper West Side area of New York City.

Smartcards are used throughout Europe, and the
technology is gaining momentum inthe U.S. as well.
(Formore information, see "TheSmartcard Invasion,"
page 76.) Consumer knowledge ofsmartcards has
increased inthe U.S., in part due to their use at the
1996 summer Olympics inAtlanta. But a stumbling

block in smartcard use has been lack of merchant involvement.Bysigning up more than
600 merchants in a specific area to participate in
a smartcard program, sponsors of the New York
program are addressing this issue.

Two types of cards were issued: Citibank cus
tomers received the Visa stored-value card; Chase
customers were given the Mondex electronic-cash
product. People can load up their smartcards with
as much as $500 oras little as one penny. Customers ofotherbankscanalsoparticipate,
but at press time, you had to have a bank account (i.e.,you couldn't load "money" into a
smartcard using straight cash). Participating vendors include restaurants, retailstores,
and even some merchants that previously accepted cash only, such as drycleaners.

-Jannette M. Alston

Formoreinformation on reportsfrom Datapro,
a business unitof the GartnerGroup,contact

609-764-0100; fax 609-764-2814; or
hUp://www.datapro.com.

Adoption of NCs on Thin Ice
Concerns over bandwidth, lack of

applications, and the basicfact that
network computers (NCs) are not PCs
may stymie corporate acceptance of
thin clients. In a recent survey of 137
senior-level ITdecisionmakersat large,
medium,and smallU.S. enterprises,just

15percent ofrespondentssaidtheyplan
to deploy thin-client architectures in
the next three years.

The surveyalsoshows that those who
plan to deploy thin-client architectures
cite total cost of ownership and ease of
administration as the leading factors

Reasons for Not Deploying Thin Clients

Not a PC

High reliance on network

Lack of applications

Not industry standard

Lack of Windows compatibility

Performance

Lack of support for standard peripherals

Not upgradeable

Other

Source: Zona Research, (650) 568-5700;
http://Hy.vuonaresearch.com | 10 20 30 40

Percent of 137 IT professionals surveyed

50
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Apple Lives Despite
Management incompetence

If JimCarlton set out to definitivelylistthe myriadways bywhich the
leaders of Apple Computer totally blew their chances to rule the

personal computer industry, then present him his laurels: He has
done so ina manner that no one willever challenge.A solid decade's
worth of world-class incompetence is unforgivingly documented in
these pages, from the catastrophic failure to license the marvelous
Macintosh operating system (even after no less a personage than
Bill Gates wrote then-CEO John Sculley an actual business plan for
accomplishing this-in 1985!) to more mundane trainwrecks likethe
doomed Pink project, the horrendous Mac Portable,
and the continuing executive incapacity to gauge
demand on any given model of Macintosh (invariably,
they under-manufactured Macs that people clamored
forand stuffed the pipelinewithturkeys).Inan aston
ishing feat of reportage, Carlton routinely gets the
inside story behind literally dozens ofcorporate embar
rassments, providing not onlyparticulars but smoking
guns of culpability.

Inthe process, we get to knowsome intriguingchar
acters, particularly those who led this once charmed
company fromCupertino Camelot to the brinkof bank
ruptcy. Previous accounts had already fleshed out the
imperious John Sculley, but only Carlton was able to
get a full accounting of the reclusive, depressed MichaelSpindler,
under whose reignApple reallytanked. (Spindler, itis reported here,
was prone to "stress attacks" during which he would literallyhide
under his desk.) Carlton is also relentless in documenting the
endgame under which Apple's leaders even screwed up the seem
inglyno-brainer task ofselling the company off-even seasoned fol
lowers of the antics inCupertino willbe amazed at how close the firm
was to selling out to IBM or AT&T.

So why, in light of the splendid reporting, is this inside story of
Apple such a humdrum tome? Mainly because itconsistently fails to
go beyond the reporting. Carlton, a WallStreet Journalcorrespon
dent tackling his first book project, is wonderful at giving us trees,
but he doesn't reallyhave a bead on the forest. Instead of providing
us perspective on how any of this fits intoa view he might have of the
soul of Silicon Valley, or how Apple fits intothe world at large, Carlton
simply provides one painfullydetailed horror story after the next, in
dry prose loaded with facts and bereft of charm. As someone who

eviews

covered Apple on a monthly basis during most of the last 15 years,
Ican attest that Iam more interested than most in learning of System
7's tardiness, or the lousy air-conditioning in some of the meeting
rooms where discussions were held for the ill-fated IBM merger. I
was even willing to hear of the personality quirks of executives like
Jean-Louis Gassee. But as Carlton kept dumping his notebooks onto
the page, the failed projects kept pilingup, and the listof characters
began to resemble the telephone book (Fred Forsythe... IanDiery...
Ed Stead... Roger Heinen... Dave Nagel.... Zzzzzzzzz). Eventually,
even Iwound up crying for mercy.

A less crucial but nonetheless annoying flaw is Carlton's clumsy
insertion of himself as a character inthe saga, trumpeting occasions
when he interviewed Apple executives in the line of duty, or even

asked questions at press conferences.However, he
is less than candid regarding the one time that his
reportorial efforts actually did become part of the sto-
ry-when inearly 1996 the WallStreet Journalpromi-
nently-and incorrectly-reported that Sun Micro
systems was almost certainly going to buy Apple. As
a participant inthis premature obituary—it was even
accompanied bya touching Walt Mossberg (anoth
er WSJ writer)eulogyforApple-Carlton should have
been more frank about his own business blunder.

On the other hand, you can't blame the authorfor
the final problem with Apple: The book's revelations
have been rendered somewhat less relevantbySteve
Jobs's triumphant reemergence as the company's

would-be messiah. Though Carlton supplies a hastily written epi
logue sketching recent events, itdoesn't quite compensate for the
damage this development does to what passes for a dramatic arc in
the book: how great failures brought Apple to ground. Suddenly,
Apple has a new story under way, one which promises, ifnot neces
sarilya happier ending, certainly a more compelling one than the dim
fade-out with Gil Amelio, the guy Jobs muscled out. Once again,
Carlton has declared that's the game over before the warbling of the
fat lady.
Steven Levy isa columnist forNewsweekandauthor of Hackersand Insanely

Great: The Life and Times of Macintosh, The Computer That Changed
Everything.

Apple: The Inside Story of Intrigue, Egomania, and Business
Blunders by JimCarlton; Times Books; 464 pages; hardcover; ISBN,
0-81 29-2851-2; $27.50

affecting their purchase decisions. Cler
ical personnel, receptionists, adminis
trative assistants,low-levelmanagers, and
supervisors are most likelyto be the users
of thin clients, according to the survey,
which was conducted by Zona Research
(Redwood City, CA), which provides
Internet-related market research and

advice.

The number 1reason cited bythose not
planning to deploy thin clients (which
include Windows-based terminals, Net
PCs, Java-based network computers,

Windows CE devices, and information
appliances) is that the devicesare not PCs
(see the chart for more information).

"With so much hype surrounding thin
clients, there may be a backlash against
them," says Peter van de Graaf, director
of product management for Lotus Com
ponents, a unit of IBM that was expected
to releaseits firstJava-basedsuite of pro
ductivityapplications(code-namedKona)
in November. "This backlash may be be
causepeople haven't seenenough full-fea
tured Java applications yet."

Greg Blatnik, vice president at Zona
Research, agrees the lack of Office-type
applications may be the cause of some
thin-client skepticism by managers, but
he notes that of those in the surveyplan
ning to deploy thin clients, more than 70
percent want them to be able to access
Windows applications running on the
server. Says Blatnik: "That indicates
that the goal of coming up with a non-
Windows product that kicks Microsoft
off the desktop is a futile effort."

-Dave Andrews

30 BYTE JANUARY 1998 www.byte.com



From jet planes to Chunnel trains,

QIMX goes the distance:

testing turbines, loading cargo,

even controlling air traffic.

QNX helps healthcare applications

run faster, and cost less, thanks to
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The QNX realtime operating system
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Years ago iin BYTE

Compaq's LTELite 4/25C ran on a 25-
MHz 486SL, weighed 6.5 pounds, had an
8.5-inch display, 209-MB hard drive, and
a priceofabout $4000. Gateway's Hand-
Book, a subnotebook, had a 7.6-inch

screen, weighed under 3 pounds, and cost
$1295. We reviewed Windows accelera
tor cards from the likes of ATI Technologies,
Diamond, and others.

o in BYTE

Michael Barnsley and AlanSloan's article
revealed how fractals can be used to com

press data. We reviewed SQL databases.
Toshiba's T3100/20 used an 8-MHz

80286, weighed 15 pounds, had a 720-
KBfloppydiskdrive, 20-MBharddrive, and
cost about $4699 (italso required you to
connect to ACpower to run).

Years ago in BYTE

Compaq's latest
portable was an IBM
PC-compatible that
weighed 28 pounds.
A basic system with
128-KB memory and
a new 320-KB floppy
diskdrivecost $2995.

Years ago in BYTE

Lots of personal computers, including
Processor Technology's SOL computer
that we reviewed in this issue, were still of

the build-your-own variety. Butinthis issue,
Apple ran an ad for its new Apple II com
puter, which cost $1 298.Thead stressed
that unlike other microcomputers of the
day, the Apple 11 was a "ready to use com
puter, nota kit."
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Where's NetWare Headed?
Eric Schmidt, CEO and chairman of

the board, discusses the technologydirections
he'ssetting for Novell.

BYTE: What's yourgreatesttechnology
challengeat Novell?
Schmidt: We need to get to the TCP/IP
platform as fast as we can. Historically,
IPX took off because it was the fastest

solution by at least a factor of 5, and it
was very easy to plug and play.Novell
has to replicate both of those functions
in the TCP/IP world.

BYTE: WillIPX [Novell's proprietary
LAN protocol]go away?
Schmidt: [NetWare will] really be
transport-independent. We have such a
large installed base that we'll ship IPX
in a legacy mode forever. The issue
really is how do you get all of your
innovation, all of your new stuff on top
of IP... and it'll be truly native IP, not
encapsulated.

Our second main technology direc
tion is our directory service, NDS
[Novell Directory Services]. It's much
more scalable than any of its competi
tors, and it needs to become even more
scalable and to be cross-platform.
We're introducing... aversion of NDS
called NDS on NT. We intend to adopt
ADSI, Microsoft's internal interface to
Active Directory. Part of our strategy is
to interoperate with everybodyelse.

BYTE: Microsofthasadopteda "sur
round NetWare"strategy.Areyou going
to take the reverse tack—surround NT?
Schmidt: Yes, that's exactly what we're
goingto do. Somebodysent me a mot

to: "We don't make NT, we fix it."...
I actually think the future of Novell is
not so much as a platform company but
rather with the services that are enabled

on top of NT and NetWare... If we can
offer services that run on every plat
form and solve some problems like net
work management, software distribu
tion, or network integration, or
auditing—that category of problem—
then we become a very strategic vendor
for those companies.

BYTE: Won'tpeople be interested in
servers that areextendable, that they
can modify,or thatcan bemodifiedby
otherapplications? Where doesNet
Ware fit into that world?
Schmidt: There's every reason to
believe that the NetWare model can be

the leader in the server-side market.

The reason is that we have more con

trol over performance and latency than
the other guys do because we do not
have a general-purpose kernel. We can
present the very best Java engine
because we can embed the Java engine
in the kernel and the Unix and NT peo
ple cannot.

We're in the saddle point as a com
pany. The NLM[NetWare loadable
module] architecture is not very strong
anymore.Java is going to take off. The
question is: what year and how fast?
We have a kernel that's part of Moab,
the next version of NetWare. It has con

trollable preemption and non-preemp
tion. Youcan really control protocol
latency. And it is transport-independent
and has full symmetric processing and
full virtual memory. It has very little
assembler code and is written in C. It

has a new file system, and a Java virtual
machine inside it. Other guys have to
do round-robin scheduling for Java. We
have a real-time OS for protocols.

BYTE: You're placinga lot of emphasis
onJavaas yourdevelopmentsolution.
Schmidt: We're betting the company
on it.

www.byte.com



SE1 Notebooks

Four loaded-high notebooks use the new mobile Pentium chip
to offer 233-MHz performance at killer prices. By Tom Yager

Four Tillamooks Face Off
[hecycle ofprocessor upgrades
isn't confined to the desktop
world. Notebooks with the

mobile Pentium processor
with MMX ("Tillamook") run at 233
MHz, the new standard. Four of these
machines appeared at my lab in time for
the bigface-off: Compaq's Armada 7770,
NEC's Versa 6230,Toshiba's 750CDT,and
Hewlett-Packard's OmniBook 3000.

Toshiba Tecra 750CDT
Toshiba's Tecra 750CDTis a fully loaded
notebook with some impressive features,
including a color video camera, S-video
output, dual Universal Serial Bus (USB)
ports, a 4.7-GB hard drive, and an S3
Virge/MX video adapter with 4 MB of
RAM. With those specs,you would expect
solid design and performance. But that
wasn't the case in my tests.

I ran the Intel Media Benchmark 1.0

and found that the Toshiba's video speed
lags far behind the other systems in this
review. In fact, my 166-MHz Micron
Transport XKEoutperformed the 233-
MHz Tecra 750CDT in the media bench

mark except in the floating point-inten
sive 3-D test. Though it has extra video
RAM, it may be of limited use. For reso
lutions above 1024by 768, the 750CDT's
noninterlaced refresh rate is 60 Hz.

The 750CDT's inconsistent design
bodes both well and poorly for travelers.
The LCD panel casingiswonderfully rigid;
Toshiba uses hinged port covers, even at
the back of the machine. However, I found
it too easyto brake the hinge when putting
the notebook into its carrying case.

It's difficult to extract the CD-ROM

drive from itsswappablebay,but you may
not need to since the floppy comes with
a self-powered external enclosure. Con
versely, I found it too easy to release the
battery. Unlock its compartment and the
battery falls (not slides) out of the bottom
of the machine.

TOSHIBA TECRA 750CDT

RATINGS

TECHNOLOGY •fa -jt -& ~fc i?

IMPLEMENTATION •& ie it

PERFORMANCE * *

NEC VERSA 6230

RATINGS

TECHNOLOGY * * •k

IMPLEMENTATION •

-k *PERFORMANCE * "k

The 750CDT's performance placesit at
the bottom of this pack. Add to that its
design shortcomings and its $5099 price
and it's easyto seewhyitsniftyvideocam
era wasn't enough to win me over.

*•*•• Outstanding **** Very Good •*• Good *• Fair

B HP OMNIBOOK 3000

RATINGS

TECHNOLOGY •k -k -k -k

IMPLEMENTATION •k * -k •

PERFORMANCE • • • •

COMPAQ ARMADA 7770

RATINGS

TECHNOLOGY *

IMPLEMENTATION •

PERFORMANCE * *

*

•

NECVersa 6230
NEC's Versa 6230 has most of the basics

down, but in the fit-and-finish category
it comesup shyof itscompetitors. Itskey
board is likeable, with sufficiently deep
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Performance Results

• 4 Worse IntelMediaBenchmark Better•

Hewlett-
Packard

3:00 305 2.00 2.25 2.50 175 3.00

Compaq's Armada 7770 leads the way, by a few minutes, in

battery- life performance. Hewlett-Packard's OmniBook 3000

has the highest overall BYTEmark scores. NEC's Versa 6230

225 250 275 300 100 125

scored the highest Intel Media Benchmark numbers. Compaq's
Armada 7770 edged out HP's OmniBook 3000 and NEC's Versa

6230 for best Sysmark32 performance.

travel, good feedback, and quiet clicks.
The Versa's device bay holds a floppy

drive, a CD-ROM drive, a battery, a hard
drive, a Zip drive, or a 120-MB optical
drive. However, the battery and its dedi
cated bay are the worst designI've seen in
a notebook. The flimsy, unhinged cover
comes off after you releasea simple latch.
The awkwardly shaped battery snapsinto
the bay through a row of sharp, skinny
pins. There are no guide rails to keep you
from bendingthe pins.Thiswould beafair
design for an industrial device that needs
itsbattery changed yearly.One hurried in
flight swap, however, might be enough to
ruin this machine.

The Versa6230performed respectably.
It solidly led the field in Intel's Media
Benchmark and scored consistently high
in the BYTEmark tests. At $4999, there is
enough right about the Versa 6230 to
make me wish NEC had built it better.

Compaq Armada 7770
Although this notebook shares price
range ($4999) and 233-MHz CPU with
HP's and NEC's, the Compaq Armada
7770 isn't quite in their league. The LCD
panel is a 12.1-inch, 800by 600TFT. The
case's lid is smaller than the base, giving
the Armada 7770 an underbite when it is

closed. Indicator LEDs are few.

Compaq breaks with modern note
book design by moving the keyboard
toward the front of the chassis. To use it

on your lap or on an airplane seat tray,
you'll have to place your hands in a most
unnatural position to type.

There is no room for a touchpad, so
Compaq supplies a pointing stick. The
pointing stick's buttons are as stiff as the
keyboard. They have too much travel,
their feedback feelsweak, and they're too
close to the stick. They're also only about
half an inch below the spacebar.

The Armada's swappable bay accom
modates a floppy drive, CD-ROM drive,
or battery. Unfortunately, the CD-ROM
doesn't mount flush with the rest of the

case. It takes too much effort to dislodge
it from its bay.The battery and the 3-GB
hard drive slide out easily,however.

In performance, the Armada turned in
solid CPUnumbers (roughly even with
the HP and NEC units reviewed), but its
S3 Aurora 64V+displaycontroller lagged
badly in Intel's Media Benchmark. Con
sidering this, the lack of a 13.3-inch dis
play, a poor keyboard design, and an
overall lack of attention to factors that

matter to traveling computer users, only
a radical price drop would move me to
take the Compaq Armada 7770 serious
ly in such a crowded field.

PRODUCT INFORMATION

Toshiba Tecra NEC Versa 6230 Compaq Hewlett-Packard

750CDT $4999 Armada 7770 OmniBook 3000

$5099 NECComputer $4999 $5274

Toshiba America Systems Division Compaq Computer Hewlett-Packard

Information Systems Boxborough, MA Houston, TX Palo Alto, CA

Irvine, CA 888-863-2669 800-345-1518 800-322-1501

800-334-3445 508-264-8000 281-370-0670 970-635-1000

714-583-3000 http://www http://www.compaq http://www.hp.com
http://www.computers .nec-computers.com .com /omnibook
.toshiba.com Enter HotBYTEs 1038. Enter HotBYTEs 1039. Enter HotBYTEs 1040.

Enter HotBYTEs 1037. at http://www.byte.com/hotbytes/
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HP OmniBook 3000

Hewlett-Packard's OmniBook 3000

proves you don't have to trade weight for
features. It's only T'A inches tall when
closed,yet the unit weighsjust6.8pounds
with battery.And it performed wellinboth
CPU and graphics benchmarks.

One of my few complaints is the blink
ing in the display. An arrow flashes con
stantlyto show you whichbattery isin use.
Another blinking indicator shows you AC
power is connected. It cries wolf so often
it's hard to tell when you really need to
check something out.

Virtually everything else about this
notebook is right on target. It performs
well both in media and CPUtests, and its
battery life (2:35 at maximum drain) is
at least average. The keyboard is a little
stiff, but the touchpad is responsive and
the buttons are well placed. The floppy,
CD-ROM, and battery slide easily in and
out of the swappable bay.The battery has
charge-level LEDs that you can activate
whether the battery is installed or not.

Of the units tested, the HP OmniBook
3000 makes the best showing. Though it
lacks video output (which its Neomagic
display controller supports), it is other
wisea good designin asturdy, lightweight
package. The NEC Versa has worth
while features the OmniBook lacks (in
cluding a better keyboard), but serious
design issues prevent me from recom
mending it. The Toshiba is simply over
priced and underpowered, while the
Compaq Armada 7770's smaller display
and poor multimedia performance knock
it out of the running. El

TomYager (tyager@maxx.netj is a technical
analyst and writerbasedin north Texas.
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TOSHIBA
Libretto mini-notebooks

50CT5/75 16MB 772MB 6.1" active 1497.63
70CT5/120 MMX 16MB 1.5GB 6.1" active ..1949.87

Satellite & Satellite Pro notebooks
220CDS 5/133 16MB 1.34GB
12.1 dual 10XCD 1589.93
440CDX 5/133 MMX 16MB
1.34GB 12.1" dual 10X CD 1989.69

440CDT 5/133 MMX 16MB
1.34GB 12.1" active 10X CD 2599.89
460CDX 5/166 MMX 32MB

2GB 12.1" dual 10X CD 2439.28
460CDT 5/166 MMX 32MB
2.02GB 12.1" active 10X CD 3289.78
480CDT 5/233 MMX 32MB

3.8GB 12.1" active 10XCD 3879.69

Portege notebooks
300CT 5/133 MMX 32MB

4GB 10.4" active 3398.63
660CDT5/150 16MB

1.2GB 11.3" active 10XCD 2689.38
Tecra notebooks

510CDT 5/133 16MB 2.1GB

12.1" active 10X CD 2389.49
520CDT 5/166 MMX 32MB
3.8GB 12.1" active 10X CD 3738.61
530CDT 5/166 MMX 32MB
3.8GB 12.1" active 10X CD 3979.58
730XCDT 5/150 MMX 16MB
2GB 12.1" active 10X CD 2989.33
740CDT 5/166 MMX 16MB

3GB 13.3" active 10X CD 4999.31
740CDT 5/166 MMX 16MB
3GB 13.3" active 10X CD 3489.32
750CDT 5/233 MMX 32MB
4.7GB 13.3" active 20X CD 4979.19
750CDM 5/233 MMX 32MB
4.77GB 13.3" active 20X CD 5198.79
750DVD 5/233 MMX 64MB
4.77GB 13.3" active DVD 5596.36
Equium desktops
5230D 5/233 MMX 32MB 3GB 24X CD..1798.36
6200D 6/200 32MB 3GB 12X CD 2118.60
6230D 6/233 32MB 3GB 24X CD 2199.43

Equium mini-towers
6200M 6/200 32MB 4.3GB 12X CD 2479.47
6260M 266MHz Pentium II 32MB

3.7GB 16X CD 2569.07

AceR <♦'
Extensa notebooks
391C 5/133 MMX 16MB
1.6GB 12.1" dual 20X CD 1749.76
392C 5/150 MMX 16MB
2.1GB 12.1" dual 20X CD 1947.31
391T 5/150 MMX 16MB

2.1GB 12.1" active 20X CD 2429.26
392T 5/166 MMX 32MB

3GB 12.1" active 20X CD 2899.78
670CDT 5/166 MMX 32MB
3.2GB 12.1" active 14X CD 3398.45

TravelMate notebooks
TM7120T 5/200 MMX 32MB

3GB 12.1" active 20X CD 3859.49
TM7130TE 5/233 MMX 32MB
3GB 13.3" active 20X CD 4599.24
AcerPower Network Ready Series desktops
5/166 MMX 16MB 1GB 879.43
5/166 MMX 16MB 2.1GB 955.90
5/200 MMX 32MB 2.1GB 1199.49
5/200 32MB 2.1GB 996.32

AST
Ascentla notebooks

M5130S 5/133 MMX 32MB

1.6GB 12.1" dual 20X CD 2399.86

M5160T 5/166 MMX 32MB

1.6GB 12.1" active 20X CD 2946.24

M5160X 5/166 MMX 32MB

2.1GB 13.3" active 20X CD 3889.25

M5200T 5/200 MMX 32MB

2.1GB 12.1" active 20X CD 3489.25

M5230T 5/233 MMX 32MB

3.3GB 12.1" active 20X CD 4299.56

M5230X 5/233 MMX 64MB

4GB 13.3" active 20X CD 5299.39

COMPUTERS

/5ST
Bravo LC Series desktops
5/166 MMX 16MB 2GB 986.11

5/200 MMX 32MB 2GB 1166.53

233MHz Pentium II 32MB 2GB Win95....1589.02

233MHz Pentium II 32MB 2GB WinNT... 1686.22

Bravo MS Series desktops
5/166 MMX 16MB 2GB 16X CD 1399.87

5/166 MMX 32MB 3GB 16X CD 1469.33

5/200 MMX 32MB 3GB 16X CD 1576.37

5/233 MMX 32MB 3GB 16X CD 1799.48

266MHz Pentium II 32MB4.3GB 16XCD 2159.39

Bravo MS-T Series mini-towers

5/200 MMX 32MB 3GB 16X CD 1639.65

5/233 MMX 32MB 3GB 16X CD 1869.73

266MHz Pentium II32MB 4.3GB 16X CD 2188.87

300MHz Pentium II 32MB 4.3GB 16X CD....2484.91

COMPAQ.
Armada notebooks

1530DM 5/133 MMX 16MB

1.4GB 12.1" dual 10XCD 1959.67

1540DM 5/150 MMX 16MB

2.1GB 12.1" dual 20X CD 2199.89

1550DMT5/133 16MB

1.4GB 12.1" active 10XCD 2449.71

1580DMT 5/150 MMX

16MB 2.1GB 12.1" active 10XCD 2689.39

1590DMT5/166MMX

16MB 2.1GB 12.1" active 20X CD 3159.62

4130T 57133 16MB 1.08GB 11.8" active ....1859.66

4131T5/133 16MB 1.4GB 12.1" active .1729.96

4150 5/150 MMX 16MB 1.6GB 12.1" dual....2139.30

4160T 5/166 MMX 16MB 2GB 12.1" active ...2939.38

4160TSL 5/166 MMX 16MB

2GB 12.1" active slimline 3129.41

7330T 5/150 MMX 16MB 2.1GB

12.1" active 2419.89

7350MT 5/166 MMX 32MB 2.1GB

12.1" active 3378.49

7710MT 5/150 MMX 16MB 1.6GB

12.1" active 2448.61
7730MT 5/166 MMX 32MB 2.1GB

12.1" active 3397.36

7750MT 5/166 MMX 32MB 2.1GB

12.1" active 3569.65
7770DMT 5/233 MMX 32MB 3GB

12.1" active 20X CD 3849.48

Presario notebooks

5/150 MMX 16MB 1.6GB 12.1' Dual 14X CO.. .2296.00
5/166 MMX 16MB 2.1GB 12.1"durjl20X CD.-.2496.00

5«j0MMX32MB21GB121"acrMi20XCD..„3796.00

Deskpro 2000 desktops
5/166 MMX 16MB 2.1GB 969.84

5/166 MMX 16MB 3.2GB 999.69

5/200 MMX 16MB 2.1GB 1047.57

5/200 MMX 32MB 3.2GB 1199.15

5/233 MMX 32MB 3.2GB 16X CD 1559.69

233MHz Pentium II 32MB 2.1GB 1599.89

233MHz Pentium II32MB 3.2GB 24X CD ..1849.95
266MHz Pentium II 32MB 3.2GB 24X CD.-2057.29

Deskpro 2000 mini-towers
5/166 MMX 16MB 3.2GB 16X CD 1299.09

5/200 MMX 32MB 3.2GB 16X CD 1459.28

266MHz Pentium II 32MB 3.2GB 24X CD....2095.89

300MHz Pentium II 32MB 3.2GB 24X CD ....2399.79

Deskpro 4000 desktops
5/166 MMX 16MB 2.4GB 1099.89

5/166 MMX 32MB 3.2GB 1319.28

5/200 MMX 32MB 2.4GB 1355.89

5/200 MMX 32MB 3.2GB 1419.29

5/233 MMX 32MB 3.2GB 16X CD 1694.59

233MHz Pentium II 32MB 2.4GB 1849.00
233MHz Pentium II32MB 3.2GB 24X CD 2109.00

266MHz Pentium II 32MB 3.2GB 24X CD ...2329.00
Deskpro 4000 mini-towers
5/166 MMX 32MB 3.2GB 16X CD 1559.81
233MHz Pentium II 32MB 3.2GB 24X CD ..2139.00

266MHz Pentium il 32MB 3.2GB 24X CD ..,.2359.00
Deskpro 4000N Network PCs
5/166 MMX 32MB 1.6GB 1019.86
5/200 MMX 32MB 1.6GB 1189.35
5/233 MMX 32MB 2.1GB 1419.58

COMPAQ.
Deskpro 4000S desktops
5/166 MMX 16MB 2.1GB 979.95

5/200 MMX 16MB 2.1GB 1139.65

5/233 MMX 32MB 2.1GB 1449.29

Deskpro 6000 desktops
233MHz Pentium II 32MB 2.1GB 24X CD....2399.00

266MHz Pentium II 32MB 2.1GB 24X CD...2629.00

266MHz Pentium II 32MB 4.3GB 24X CD ..2929.00

300MHz Pentium II 64MB 4.3GB 24X CD ..3529.00

Deskpro 6000 mini-towers
266MHz Pentium II 64MB 4.3GB 24X CD.3219.00

300MHz Pentium II 32MB 4.3GB 24X CD..3559.00

Presario desktops
2200 5/180 16MB 1.6GB 8X CD 797.00

Presario mini-towers

4505 5/166 16MB 2.1GB 16X CD 996.00

4508 5/200MMX 24MB 3.2GB 16X CD ..1196.00

4528 5/233 MMX 32MB 3.2GB 24X CD .1496.00

4814 5/233 MMX 32MB 6.5GB 24X CD 1796.00

4824 5/233 MMX 32MB 6.5GB 24X CD

Iomega Zip drive 1796.00
4840 266MHz Pentium II 32MB

6.5GB DVD 2196.00

4850 300MHz Pentium II 48MB

6.5GB DVD 2496.00

Tio% HEWLETT"
\!rA PACKARD

HP OmniBook 800 Series notebooks

800CT 5/166 MMX 16MB 2GB 10.4" actrve.3679.68

HP OmniBook 5700 Series notebooks

5/150 MMX 16MB 1.86GB 12.1" active ..2798.22

5/166 MMX 16MB 1.86GB 12.1" active ..3059.23

5/166 MMX 16MB 1.86GB 12.1" active ..3059.23

5/166 MMX 32MB 2.79GB 12.1" active ..3669.71

HP Vectra VL Series 5 PC desktops
5/166 MMX 16MB 1.6GB 1179.20

5/166 MMX 16MB 2,5GB 24X CD 1279.84

5/166 MMX 32MB 2.5GB 1318.08

5/200 MMX 16MB 2.5GB 1289.90

5/200 MMX 32MB 2.5GB 24X CD 1449.95

HP Vectra VL Series 5 PC mini-towers

5/166 MMX 16MB 2.5GB 24X CD 1337.98

5/200 MMX 32MB 2.5GB 1519.03

5/200 MMX 32MB 2.5GB 24X CD 1517.36

5/233 MMX 32MB 4GB 24X CD 1699.70

HP Vectra VE Series 3 PC desktops
5/166 MMX 16MB 1.6GB 999.91

5/166 MMX 16MB 1.6GB 24X CD 1164.09

5/200 MMX 16MB 1.6GB 946.98

HP Brio Series mini-towers

5/166 MMX 16MB 2.1GB 999.53

5/200 MMX 16MB 2.1GB 1125.22

5/233 MMX 32MB 3.2GB 1359.34

5/166 MMX 16MB 2.1GB 16X CD 1149.54

5/200 MMX 32MB 2.1GB 16X CD 1415.84

5/233 MMX 32MB 3.2GB 24X CD 1649.54

HP Brio Series towers

5/166 MMX 16MB 2.1GB 16X CD 1379.29

5/200 MMX 32MB 2.1GB 24X CD 1635.54

5/200 MMX 32MB 2.1GB 24X CD 1749.63

5/233 MMX 32MB 4GB 24X CD 1826.67

5/233 MMX 32MB 6GB 24X CD 2069.72

HP NetServer E40 Series towers

6/180 16MB 2.1GB 8X CD

10/100 Ethernet 1999.58

6/200 32MB 2.1GB 8X CD

10/100 Ethernet 2265.63

6/233 32MB 4.2GB 24X CD 2598.12

6/266 32MB 4.2GB 24X CD 2898.02

Business
1 Partner

ThinkPad notebooks

380E 5/150 MMX 16MB 2.1GB 12.1" dual 1895.22

380ED 5/166 MMX 16MB 2.1GB

12.1" dual 20X CD 2385.45

380ED 5/166 MMX 16MB 3GB

12.1" active 20X CD 3245.33

560 5/133 8MB 2.1GB 12.1" active 2389.56

560E 5/150 MMX 16MB 2.1GB 11.3" dual 2095.00

560E 5/166 MMX 16MB 2.1GB 12.1" active ....3594.25

Business |
1 Partner

ThinkPad notebooks

560X 5233 MMX 32MB 4GB 12.1" active. ...4198.14

760XL 5/166 MMX 16MB

2.1GB 12.1" active 3589.41

760XD 5/166 MMX 32MB

3GB 12 T active 8X CD 4239.22

765L5/166 MMX 32MB 3GB 13.3" active ...3379.56

765D 5/166 MMX 32MB 3GB

13.3" active 8X CD 4159.89

770 5/200 MMX 32MB 3.2GB 13.3" active....4694.33

770 5/233 MMX 32MB 4GB 13.3" actrve 5459.16

770 5/233 MMX 32MB 4GB

13.3" active WinNT 5589.00

770 5/233 MMX 32MB 5.1GB 14.1' active....6979.00

Aptiva Series mini-towers
S35 5/233 MMX 48MB 6.4GB 24X CD...2499.27

PC 300GL Series desktops
5/166 MMX 16MB 2.5GB 978.59

5/166 MMX 32MB 2.5GB 1089.98

5/200 MMX 32MB 2.5GB 1159.96

5/200 MMX 32MB 2.5GB 16X CD 1297.98

5/233 MMX 32MB 2.5GB 1399.57

PC 300PL Series desktops
5/200 MMX 32MB 2.5GB 1399.55

5/200 MMX 32MB 4.2GB 1499.88

5/200 MMX 32MB 4.2GB 24X CD 1655.75

5/233 MMX 32MB 4.2GB 1695.87

5/233 MMX 32MB 4.2GB 24X CD 1835.87

PC 300PL Series mini-towers

5/166 MMX 32MB 2.5GB 1289.79

5/200 MMX 32MB 4.2GB 24X CD 1679.95

5/233 MMX 32MB 4.3GB 24X CD 2295.22

PC 300XL Series desktops
233MHz Pentium II 32MB 2.5GB 16X CD....1978.12

233MHz Pentium II 32MB 2.5GB 1787.55

266MHz Pentium II 32MB 4.2GB 16X CD ..2249.69

266MHz Pentium II 32MB 4.3GB 16X CD...2639.41

266MHz Pentium II 32MB 2.5GB 2046.20

300MHz Pentium II 32MB 4.2GB 16X CD ..2578.98

FUJITSU
LifeBook 500 Series notebooks

555TX 5/150 MMX 16MB 2GB

12.1" active 20X CD 2434.17

565TX 5/166 MMX 32MB 2GB

12.1" active 20X CD 4299.00

585TX 5/233 MMX 32MB 4GB

12.1" active 20X CD 4399.00

LifeBook 600 Series notebooks

656Tx 5/150 MMX 16MB 2GB

12.1" active 16X CD 3499.00

675TX 5/200 MMX 32MB 3.2GB

12.1" active 20X CD CALLI

LifeBook 700 Series notebooks

735DX 5/133 MMX 16MB 1.6GB 12.1" dual 20X

CD 1799.00

755TX 5/150 MMX 32MB 2GB 12.1" active 20X

CD 2599.00

765TX 5/166 MMX 32MB 3.2GB

12.1" active 20X CD 3299.00

HITACHll
VisionBook Plus Series notebooks

4350X 5/150 MMX 16MB 2.1GB

12.1" dual 20X CD 2399.00

4360x5/166 MMX 16MB 2.1GB

12.1" active 10X CD 2599.00

VisionBook Pro Series notebooks

7360 5/166 MMX 32MB 2.1GB

12.1" active 10X CD 3799.00

7560 5/166 MMX 32MB 3GB

13.3" active 10X CD 4399.00

7580 5/233 MMX 32MB 3.2GB

13.3" active 20X CD 5499.00

VisionBook Elite Series notebooks

8560 5/166 MMX 16MB 2.1GB

13.3" active 10X CD 4199.00
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fflw) COMPUTER
DISCOUNT

WAREHOUSE

The right price.

The right advice.
CDW is more

than just a

^ SCO

cdw on
the web
www.cdw.com

IBM*
ThinkPad 770
• 233MHz Intel Pentium
processor with MMX™
technology • 32MB
RAM standard, expand
able to 160MB • 5.1GB
hard drive • 14.1"

XGA active-matrix

color display
• Integrated
33.6K hps
fax modem

$6979.00

yj;l\fofcefgi

$136.80

ViaVoice
Gold

For Windows 95
and NT
• Navigate your
desktop and control
applications by
speaking • Bonus
CD lets you navigate
Microsoft Internet

Explorer • Up to
97% accuracy
• Includes headset

microphone

Microsoft
Money 98

Financial Suite
For Windows 95
and NT
M Microsoft Money sets up

I your accounts, tracks expenses,
j creates useful budgets and
I banks online • Goal Planner

links the Financial Suite

components • Microsoft Investor tracks your
investments • Microsoft Money Insider
provides financial articles and information

$49.95 CDW 93133

Megahertz
XJ1560 333S
56K bps PCCardmodem
• Built-in XJACK connector
saves you cable-carrying
hassles • Smart
Battery Saver allows
notebooks to work longer
between battery charges
• Digital Line Guard
protects modem from high-
voltage tligital/PBX lines
• Intelligent Auto Install guides you through
auto installation in a matter of minutes

$239.00
CDW 87289

56K modems are capable of 56K bps downloads,
however, current regulations limit download speed to

53K bps.

800-959-4239

w.cdw.com

ViewSonic"
G790
19" color

monitor
• 19" high contrast
screen, 18" viewable
image size
• 0.26mm dot pitch
• Maximum resolution:

1600 x 1280 at 76Hz; 1280 x 1024 at 88Hz
• 3-year parts, labor and CRT warranty

$865.87

OKIDATA okuiet
v 2020

MEWf 4-color ink jetprinter
• 600 x 600 dpi in best black

and color modes • Print

speed: up to 4 ppra
black, 1 ppm color

• Built-in

automatic sheet

feeder holds 150

sheets or 10

transparencies, envelopes or
card stock • 2-year limited warranty

with overnight exchange

$199.00 CDW 88843

• 166MHz Intel

Pentium*

processor with /;., .,, ,-• . ;-.
MMX" technology
• 32MB EDO Monitor soldseparately
standard, expandable to 384MB
• 2.5GB hard drive • 3-year parts,
1-year labor warranty

$1289.75

Hardware, Software & Peripherals at DISCOUNT Prices!

Microsoft
Windows NT Server V4.0
Upg + 5-client license CD 365.77
Upg + 10-client license CD 485.83
Comp upg + 5-client license CD 365.77
Comp upg + 10-client license CD.. ...485.83
Server + 5-client license CO 729.14
Server + 10-client license CD 997.46
Single-client license upg 15.52
Single-client license 59.96
Windows NT Workstation V4.0
Version upg CD 129.52
Single-client upg 229.98
Full version CD 269.94

IntranetWare

5-userCD 755.11
10-userCD 1419.43
25-userCD 2397.73
50-userCD 329B.26
IntranetWare for Small Business
1-user additional license... 45.08
5-user additional license 219.43
Server with 5 licenses 608.67

Call for additional Novell IntranetWare
multi-user configurations.

3C509B-TPO EtherLink III 10BT ISA 58.58
3C509B-TPC EtherLink III coax ISA 69.45
3C509B-COMBO EtherLink III combo ISA .119.36
3C589-TP EtherLink III LAN PC Card 10BT ..129.68
3C562D-TP EtherLink III33.6 PC Card 10BT ..259.25
3C905-TX Fast EtherLink XL 10/100 PCI 88.46
3C900-TPO EtherLink XL 10BT PCI 109.32
3C900-COMBO Ethernet XL PCI combo .129.44
Courier 56K modem x2 internal -239.39
Courier 56K modem x2 external 274.71
impact IQ ISDN modem external 199.24
OfficeConnect 4-port hub 59.98
OfficeConnect 8-port hub 79.24
SuperStack II Hub 12-port 10BT 499.49
SuperStack II Hub 24-port 10BT 859.58

CHEYElSNE
ARCserve V6.5 for Windows NT
workstation edition 85.38
ARCserve V6.5 for Windows NT
single server edition 299.13
ARCserve V6.5 for Windows NT
enterprise edition 619.78
ARCserve V6.1 tor NetWare
workgroup edition 25-user license 434.95
ARCserve V6.1 for NetWare enterprise
edition unlimited-user license 1058.39

FastHub 104T 4-port 100BTX hub 467.68
FastHub 108T 8-port 100BTX hub 768.64
FastHub 216T 100BTX Fast Ethernet hub 1839.45
766 ISDN access router 609.89
2501 Ethernet dual serial router 1725.50

ffBLlNKSYS
Combo Ether16 LAN card 34.81
Combo EtherPCI LAN card 48.94
Combo PC/Ethernet card 108T 69.57
10BT5-port workgroup hub 49.24
EtherFast 10/100 LAN PC Card 115.58
EtherFast 2-port 10/100 switch 264.43
StackPro 100 8-port 100BTX hub 449.00
StackPro 100 10-port 100BTX hub 509,16

NETGEAR

10/100 Fast Ethernet PCI adapter 49.98
EN104 4-port 10BT slimline Ethernet hub ....56.39
EN108 8-port 10BT slimline Ethernet hub ...77.27
FE104 4-port 100BTFast Ethernet hub 179.02
FE108 8-port 100BT Fast Ethernet hub 358.87

SMC
EtherEZ 10BT ISA 53.83
EtherEZ 5T 10BT hub 59.74
EtherEZ 16TC 10BI hub 169.27
EtherPower II 10/100 PC! 66.45
EtherPower 10/100 Card Bus PC Card 158.24
TigerStack 12-port TAhub 417.18
EZ Switch 8 + 2 10/100BT 669.46

AlpsGlidePoint Wave keyboard/touchpad ...69.27
AlpsGlidePoint Windows 95 keyboard .98.10
Casio QV-700 digital camera 559.97
Connectix Color QuickCam V2.0 218.62
Epson PhotoPC 600 XGA .799.00
Epson ActionScanningSystem II 199.34
Epson Expression 636 Exec scanner 799.00
Epson Expression 836XL scanner 2499.00
Hewlett Packard PhotoSmart digital camera 299.00
Hewlett Packard ScanJet 5s 199.58
Hewlett Packard ScanJet 5p 297.08
Hewlett Packard ScanJet 6100cse 799.00
Kensington Mouse-in-a Box 27.29
Kensington Expert Mouse V5.0 PS/2 95.83
Kensington Orbit 49.80
Kodak DC50 Zoom Digital Camera 499.00
Kodak DC120 Zoom Digital Camera 799.00
Logitech MouseMan for notebooks 47.07
Logitech Cyberman II game controller 88.39
Logitech PageScan Color Parallel 148.95
Logitech FreeScan for Windows 95 259.65
Microtek ColorPageWizcompact scanner....155.05
Microtek ScanMaKer E3 color flatbed 145.34
Microtek ScanMaker E6 std color flatbed...284.34
UMAX Astra 600P scanner 149.95
UMAX Astra 600S scanner 166.64
UMAX Astra 1200S scanner w/PhotoDeluxe ....279.07
Visioneer PaperPort mx scanner 139.94
Visioneer PaperPort ix scanner 149.26
Visioneer PaperPort Strobe scanner 249.99

MAG InnoVision 410V2 14" 0.28mm 175.04
MAG InnoVision 510V2 15" 0.28mm 298.44
MAG InnoVision DX715T 17" 0.25mm ... 685.60
Magnavox MB4010 14' 0.28mm 189.62
Magnavox MV5011 15" 0.28mm 254.88
Magnavox MB7000 17' 0.28mm 459.54
NEC MultiSync E500 15" 0 25mm 376.04
NEC MultiSync E700 17" 0 25mm 659.18
NEC MultiSync E1100 21° 0.28mm 1218.46
NEC P750 17" 0.25mm 785.91
NEC P1150 21" 0.28mm 1349.21
Princeton E050 15" 0.28mm 267.44
Princeton E072 17" 0.26mm 538.13
Princeton E090 19" 0.26mm 849.20
Samsung SyncMaster 500s 15" 0.28mm ...279.00
Samsung SyncMaster 7e 17" 0.28mm 498.95
Sony Multiscan 100es 15' 0.25mm 369.96
Sony Multiscan 300sf 20" PnP 0.30mm ,,.1385.92
ViewSonic E641 14" 0.28mm 189.34
ViewSonic E655 15" 0.28mm 279.04
ViewSonic G773 17" 0.26mm 545.67
ViewSonic G790 19" 0.26mm 865.87
ViewSonic P815 21" 0.26mm 1429.71

3Com Ethernet adapter w/XJACK 109.00
3Com 32-bit Fast EtherLink XL CardBus .147.57
3Com LAN PC Card combo 174.13
3Com 33.6K 10BT LAN+modem 259.25
3Com 33.6K 10BT LAN+modem combo ...299.12
3Com 56K w/XJACK 239.00
Hayes ACCURA 33.6K 10BT Ethernet 299.91
Hayes ACCURA 56K 189.76
Hayes OPTIMA 56K 199.14
Intel EtherExpress PRO/100
16-bit PC Card adapter 145.36
Intel EtherExpress PRO/100
32-bit Card Bus adapter 149.40
Motorola MobileSURFR 56K 165.52
Practical Peripherals 33.6K 149.46
Practical Peripherals 56K Flex cellular 179.91
Simple 33.6K Communicator w/SimpleJack 139.09
Simple 33.6K cellular 149.74
Simple 56K Communicator 154.72
Xircom 33.6K upgradeable 149.02

3^H
V.34 33.6K internal w/fax 215.81
V.34 33.6K external w/fax 234.79
56K x2 internal 239.39
56K x2 external 274.71
I-modem ISDN V.34 faxmodem external ....229.45
DataBurst ISDN U interface external 216.58
DataBurst ISDN S/T interface external 239.39

Q]Hayes
ACCURA 56K internal 129.53
ACCURA 56K external 147.88
ACCURA 56K speakerphone internal 147.88
ACCURA 56K speakerphone external 179.30
OPTIMA 56K internal 274.22
OPTIMA 56K external 289.59
ACCURA ISDN 259.39

« Moronoi./i

ModemSURFR 56K internal 89.50
ModemSURFR 56K external 109.95
VoiceSURFR 56K internal 98.86
VoiceSURFR 56K external 119.67
BitSURFR Pro EZ ISDN 259.86

iMobotlcs
Winmodem V.34 33.6K internal w/lax 75.06
V.34 33.6K internal w/tax 109.60
V.34 33.6K external w/fax 137.50
Voice V.34 33 6K internal w/fax 139.07
Voice V.34 33.6K external w/fax 159.90
56K x2 internal 197.99
56Kx2 external 217.99
56K x2 Voice internal 217.99
56K x2 Voice external 237.99
56K Winmodem 177.99
ISDN 128K terminal adapter 197.66

ZOOM

V.34I Plus 33.6K faxmodem internal 65.72
V.34X Plus 33.6K faxmodem external 98.51
33.6K voice/SVD internal 109.91
56K internal 109.65
56K external 137.56

Canon"
BJC-80 299.00
BJC-250 149.00
BJC-4304 Photo 239.00
BJC-4550 299.00

EPSON
FX870 294.14
LQ670 349.85
LQ2070 384.01
LX300 169.17
Stylus Color 400 199.00
Stylus Color 600 269.00
Stylus Color 800 399.00
Stylus Color 1520 799.00
Stylus Color 3000 1999.00
Stylus Photo 499.00

mi'/im Packard

HP DeskJet 340 portable inkjet printer 295.01
HP DeskJet 672C color printer 199.00
HP DeskJet 694C color printer 269.00
HP DeskJet 722C color printer 349.00
HP DeskJet 820Cse color printer 247.95
HP DeskJet 890Cse printer 449.00
HP DeskJet 1000Cse color printer 499.00
HP LaserJet 5si printer 2449.62
HP LaserJet 6Lse printer 399.00
HP LaserJet 6MP printer 879.85
HP LaserJet 6Pse printer 799.00
HP LaserJet 4000se printer 1149.00
HP OfficeJet 570 multi-function 499.00

Order from CDW today and use it tomorrow



great price...
We're great service too!

• K56Flex • Connects

56K bps and V.34 33.6Kbps
• 14.4K bps fax
• Cheyenne Bitware /£
Software

w
Photoshop V4.0.1

For Windows V3.1, 95,
Adobe and NT

• Experiment with color
correction and effects with
Adjustment Layers
• Scale, rotate, move and
add perspective to
selections in a single step
• Includes 48 new special
effects filters, a new
multicolor Gradient tool

and an enhanced interface
that improves workflow

S519.UO CDW 93085
Free Action Pack with purchase through 12/31/97.

COMPAQ.
Deskpro 2000 model
5166X/2100
• 166MHz Intel
Pentium"
processor with
MMX"
technology
• 16MB

SyncDRAM
standard,
expandable to
384MB • 1.2MB

EIDE hard drive

g£.>U Call today!
••'..•• M "•'•

$154.72
CDW 89709 $969.84

Monitor sold

separately

CDW® carries more than 30,000 products!

Adaptec Easy CD Creator Deluxe Edition ....79.16
Adobe Acrobat V3.0.1 WIN/95/NT CD 179.42
Adobe Illustrator V7.0 comp
upg WIN95/NT CD 269.70
Adobe Illustrator V7.0 upg WIN95/NTCD 116.30
Adobe Illustrator V7.0
w/Action Pack WIN95/NT CD 367.14
Adobe PageMaker V6.5 upg WIN95/NTCD 89.87
Adobe PageMaker V6.5
w/ActionPackWIN95/NTCD 519.33
Adobe PageMill V2.0 WIN95 3.5/CD 93.74
Adobe PhotoDeluxe V2.0 WIN CD 48.34
Adobe Photoshop V4.0 upg WIN/95/NT CD ....159.58
Adobe Photoshop V4.0.1
w/ActionPack WIN95 CD 519.88
Adobe Premiere V4.2 WIN95/NT CD 4B7.91
Adobe Type Manager Deluxe V4.0
W1N95CD 63.82
Borland C++ Builder Pro comp upg WIN95 259.86
Borland C++ V5.0 comp upg WIN95/NT 87.03
Borland Delphi Pro V3.0 comp upg WIN95 .249.80
Borland JBuilder Professional upg
WIN95/NT CD 259.87
Borland JBuilder Professional WIN95/NT CD ..519.00
Borland JBuilder Standard WIN95/NT CD ....88.45
Borland Paradox V7.0 upg WIN95 CD 89.64
Borland Visual dBASE Pro V5.5 269.58
Broderbund Organizer Plus V3.01 WIN95..116.62
Broderbund PrintShop Deluxe WIN95 34.23
Caere OmniForm V2.0 WIN95 129.11
Caere OmniPage Pro V8.0 upg WIN CD ....115.50
Caere OmniPage Pro V8.0 WIN CD 469.13
Claris FileMaker Pro V4.0 upg
WIN/95/NTCD .88.45
Claris FileMaker Pro V4.0 WIN CD 179.36
ClarisWorks Office V5.0WIN95/NT 68.41
ClarisWorks V5.0 upg WIN95/NT .43.92
Corel MEGA GALLERY CD 62.09
Corel Quattro Pro V7.0 WIN95 CD 62.09
Corel Ventura V7.0 comp/version
upg WIN CD 259.09
Corel WebMaster Suite WIN95/NT CD 185.58
Corel WordPerfect Suite 8 Pro
upg WIN95/NT CD 185.56
Corel WordPerfect Suite 8 Pro
WIN95/NT CD 335.63
Corel WordPerfect Suite 8 upg
WIN95/NT CD 116.49
Corel WordPerfect Suite 8 WIN95/NT CD .279.78
Corel WordPerfect Suite upg WIN 3.5/CD..135.23
Corel WordPerfect Suite upg WIN CD 91.23
Deiorme Street Atlas USA V5.0 WIN95-NT CD ....38.44
Delorme Tripmate/Street Atlas USA V5.0
WIN95/NT 139.53
Dr Solomon's Antivirus WIN/95 46.23
Extensis Intellihance V3.0 universal CD 89.78
Extensis Portfolio V3.0 universal CD 89.27
GoidMine V2.5 WIN 169.23
GoidMine V3.2 WIN95 169.00
Intuit QuickBooks V5.0 WIN/95 94.68
Intuit Quicken Basic Deluxe 98 WIN CD 59.99
Kurzweil VOICE Plus V2.5.2 WIN/95 CD 89.64
Lotus 1-2-3 V5.0 spec upg WIN 93.52
Lotus 1-2-3 V5.0 WIN 294.78
Lotus 1-2-397 upg WIN95/NT 3.5 93.52
Lotus 1-2-397 WIN95/NT CD 294.78
Lotus Approach97 WIN/95/NT CD 93.03
Lotus Freeiance97 upg WIN95/NT CD 93.05
Lotus Organizer97 GS WIN95/NT CD 71.92
Lotus ScreenCam97 WIN95 89.16
Lotus SmartSuite97 upg WIN95/NT CD 126.99
Lotus SmartSuite97 WIN95/NT CD 379.10
Lotus Word Pro97 WIN95/NT CO 62.73
Macromedia Director 6 Multimedia Studio
WIN95/NT CD 935.34
Macromedia Director6 upg WIN95/NTCD 385.35
Macromedia Flash 2 WIN95/NT CD 239.39
Macromedia FreeHand 7 WIN95/NT CD ....379.66
MathSoft Mathcad 7 Professional
WIN95/NT CD 349.32
McAfee VirusScan Deluxe V3.0
WIN/95/NT/DOS 64.90
McAfeeVirusScanSecuritySuite WIN957NT ....74.33
McAfee VirusScan V3.0
WIN/95/NT/DOS/OS2 39.88
McAfee WebScanX WIN/95/NT CD 31.08

MetaCreations Bryce V2.0 WIN95/NT CD ..156.15
MetaCreations Kai's Photo Soap
WIN95/NTCD .41.91
MetaCreations Kai's Power GOO WIN95/NT .49.95
MetaCreations Kai's Power Tools V3.0
WIN95/NT 129.00
MetaCreations Painter V5.0 CD
WIN95/NT CD 259.51
MetaCreations Painter V5.0 upg
WIN95/NT CD .89.36
MetaCreations Ray Dream Studio 5 upg
WIN95/NTCD -89.08
MetaCreations Ray Dream Studio 5
WIN95/NTCD 259.08
Microcom Carbon Copy V3.0 WIN95 37.32
Microcom Carbon Copy V6.1 DOS 109.86
Microsoft Access 97 upg WIN95/NT CD 93.96
Microsoft Access 97 WIN95/NT CD 298.83
Microsoft Bookshelf 98 WIN95/NT CD .43.73
Microsoft Encarta 98 Encyclopedia
WIN95/NTCD 43.38
Microsoft Encarta 98 Virtual Globe
WIN95CD 43.38
MicrosoftEncarta Erxyciopecia 98 Deluxe CD 79.95
Microsoft Encarta Reference Suite 98
WIN95/NTCD .99.95
Microsoft Excel 97 upg WIN95/NT CD .93.96
Microsoft Excel 97 WIN95/NT CD 298.83
Microsoft Expedia Streets 98 Deluxe
W1N95/NTCD 69.95
Microsoft Expedia Streets 98 Plus .43.73
Microsoft RightSimulator98 WIN95/NTCD 49.50
Microsoft FrontPage 98 vers upg
WIN95/NTCD .48.90
Microsoft FrontPage 98 WIN95/NT CD 136.29
Microsoft Greetings Workshop V2.0
WIN95CD 26.65
Microsoft Home Essentials 97 WIN95 CD ...33.96
Microsoft Money 98 Financial Suite
WIN95/NTCD .49.95
Microsoft Money 98 WIN95/NT CD 24.50
Microsoft MS-DOS V6.22 upg 48.50
Microsoft Office 97 Developer Edition
WIN95/NT CD 714.57
Microsoft Office 97 Pro upg w/Bkshlf &
lnteliimouseWIN95/NTCD 334.51
Microsoft Office 97 Pro w/Bkshlf upg
WIN95/NTCD 308.30
Microsoft Office 97 Pro w/Bkshlf
WIN95/NT CD 529.80
Microsoft Office 97 Sm Business Edition upg
WIN95/NT CD 199.99
Microsoft Office 97 Sm Business Edition
WIN95/NT CD 449.52
Microsoft Office 97 Std upg W1N95/NTCD ....219.13
Microsoft Office 97 Std W1N95/NT CD 445.21
Microsoft Outlook 97 WIN95/NT CD 93.96
Microsoft Picture It! V2.0 WIN95/NT CD 43.68
Microsoft Plus! WIN95 43.64
Microsoft Plus! W1N95 CD 43.91
Microsoft PowerPoint 97 upg WIN95/NT CD93.96
Microsoft PowerPoint 97 WIN95/NT CD....298.83
Microsoft Project 98 upg WIN95/NT CD 179.05
Microsoft Project 98 W1N95/NTCD 444.55
Microsoft Project V4.0 WIN .417.09
Microsoft Publisher 97 CD WIN95 .69.00
Microsoft Team Manager 97 WIN95/NT 419.32
Microsoft Visual Basic Pro V5.0 comp upg
W1N95/NT CD 219.71
Microsoft Visual Basic Pro V5.0 WIN95/NT 446.33
Microsoft Visual Basic V5.0 Learning CD 89.77
MicrosoftVisualC++ Pro V5.0 upg WIN95NT....219.60
Microsoft Visual C++ Pro V5.0 WIN95/NT..446.33
Microsoft Visual FoxPro V5.0 Pro
comp/vers upg WIN95/NT CD 219.56
Microsoft VisualInterDevupg WIN95/NT CD ....219.60
Microsoft Visual J++ Pro WIN95/NT CD .84.01
Microsoft Visual Studio 97 Pro upg
WIN95/NT CD 445.22
Microsoft Visual Studio 97 Pro
WIN95/NT CD 394.72
Microsoft Windows 95 upg
w/lnternet Explorer V4.0 CD 37.59
Microsoft Windows 95 w/lnternet Explorer..184.65
MicrosoftWindows 95 w/lntemet Explorerupg 97.58

Microsoft Windows 95
w/lntemet Explorer upg CD .85.33
Microsoft Windows NT Woitetation V4.0 CD...269.94
Microsoft Windows NT Workstation V4.0
upg CD 229.98
Microsoft Windows NT Workstation V4.0
vers upg CD 129.52
Microsoft Word 97 upg WIN95/NT CD .68.41
Microsoft Word 97 WIN95/NT CD 274.92
MS Visual Studio 97 Enterprise Edition
WIN95/NT CD 1339.21
Sonic FoundrySound Forge V4.0WIN/95/NT...279.25
Sonic Foundry Sound Forge XP V4.0
WIN/95/NT 86.22
Symantec ACT! V2.0 WIN 169.17
Symantec ACT! V3.0 upg WIN95/NT CD 81.65
Symantec ACT! V3.0 WIN95/NT 159.29
Symantec Antivirus V2.0 WIN NT 63.87
Symantec Norton Antivirus Deluxe V4.0
WIN/95/NT/DOS CD .69.95
Symantec Norton Antivirus V3.0 DOS/WIN..46.46
Symantec Norton Antivirus V4.0
WIN/95/NT/DOS CD 39.45
Symantec Norton Navigator WIN95 CD .91.23
Symantec NortonNTToolsV1.0WINNTCD 41.81
Symantec NortonUninstallDeluxeW1N95 CD ...35.88
Symantec NortonUtilities V2.0upg WIN95CD ....46.46
Symantec Norton Utilities V2.0 WIN95 CD...67.29
Symantec Norton Utilities V8.0 DOS/WIN ....67.29
Symantec Norton Your Eyes Only WIN95 ....71.85
Symantec pcANYWHERE V2.0 WIN 119.58
Symantec pcANYWHERE V2.0 WIN host ...59.44
Symantec pcANYWHERE V2.0 WIN remote 79.65
Symantec pcANYWHERE32 V8.0 host
WIN95/NTCD 75.26
Symantec pcANYWHERE32 V8.0 host/remote
WIN95/NT CD 129.60
Symantec pcANYWHERE32 V8.0 remote
WIN95/NT CD 36.67
Symantec WinFax PRO V8.0 WIN95/NT .93,52

CDW* DIRECTORY

PC sales

Mac sales 800-509-423&
Corporate sales 800-280-4239
Corporate software sales 800-294-4239
Government and Education

sales 800-615-4239

Networking sales 800-661-4239

CDW* TELEPHONE HOURS

Sales
Monday-Friday 7 a,m.-9 p.m. CT

Saturday 9 a.m.-5 p.m. CT
Tech Support for Customers

Monday-Friday 7 a.m-9 p.m. CT
Saturday 9 a.m.-5 p.m. CT

BUY WITH CONFIDENCE

CDW*IS A NASDAq TRADED COMPANY
TICKER SYMBOL CDWC IK, !) ratml 5A1 Dun* 10-762-7952

Credit cardcharges arenotsubmitted until timeofshipment. For
gov protection, weship only toyour credit card's verified billing
address. Freight iscalculated as triecarrier's actual freight charge
: ,s "surance andpackaging material. Thecostof insurance is
1135% (0.0035) of the order total. Packaging materials will not
exceed S4.00 forsingle package shipments or $6.00for multi-
packan shipments. Before reluming any product, you must obtain
anhw number. Non-defective returns aresubject toa restocking
;s. Software chips and other electronic components are noi
returnable. Allow lQ business days for shipping when paying by
personal check. All pricing subject to change. For allpnces,
products andoffers, CDW reserves theright to make adjustments
due to changing market conditions, product discontinuation,
manufacturer pnce changes, errors in advertisements or other
extenuating circumstances. All trademarks and registered
trademarks arethesoleproperty oftheirrespective owners.

4+

Three reasons to choose CDVIt
price, advice and service

UMAX
Computer Corporation

Astra 1200S
• Resolution:

600 x 1200 dpi
optical; 9600 dpi
interpolated
• 30-bit color;
10-bit black and

white • 8.5" x 14" scan

area • SCSI-2 interface

• Includes: Adobe PhotoDeluxe, Presto!,
PageManager with OCR, UMAX Copy
Utility and VistaScan

$279.07 CDW88605

SYMANTEC:

Symantec
Holiday urui
Bundle nm
• Norton Utilities V3.0 for

Windows 95 • Norton

Antivirus V4.0 for Windows

V3.x. 95, NT and DOS
• Norton Uninstall Deluxe

for Windows 95 and NT

$88.00

TOSHIBA
Satellite Pro
440CDX
• 133MHz Intel Pentium
processor with MMX'"
technology • 16MB
EDO standard,
expandable to 144MB
• 1.34GB hard drive

• 10X CD-ROM drive • 12.1"

FastScan dual-scan color display

•$l989.b9 cdw90

£C0REL*
CorelDRAW 8

Innovative

applications for:
• Page layout and
illustration

• Photo editing and
bitmap creation
• 3D modeling and
rendering
• Intuitive web

features

$437.49

800-959-4239

www.cdw.co

O gC0
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EnterHotBYTEs No.117 at http ://www,byte.com/hotbytes/
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9.1X9X10 = 73
Other entry-level RAID systems require you to anticipate your future stor
age needs due to confusing choices in controllers and enclosures.
Graduating to the next level becomes difficult, if not impossible.
•/IvjHxArray gives you true scalability by featuring the same controller
and enclosure architecture whether you have 9 drives
or 90 drives. You can start with a deskside tower

using 9.1GB drives, increase your capacity ten times
and move to a 73.5" rack with 100% investment pro
tection.

From any entry point to a multi-terabyte RAID solu
tion, each Z-vjHxArray component can be used
toward your system's move to the next grade.
Multiple hosts are supported, allowing for numerous
configuration options. So you can really show that
you've done your homework when you need to
increase your storage capacity with Artecon's
XvjMxArray.

No other RAID system on the market offers the scala
bility and investment protection ofXvjvtxArray - at
any price.

±rS

'rrj^ n 2 /sh

For departmental to enterprise storage needs, -CvjnxArray offers these
top-of-the-class features:

Performance - Our RAID controller surpasses the competition with
l/Os of up to 4600 per second. Ultra-Wide, end-to-end SCSi achieves

transfer rates of 40MB/S burst and 33MB/s sustained.

Hot-Swappable Controllers - Hot-swap removable controllers allow

for high availability and redundancy of your RAID system.

Package Density - Configure up to 82GB of total capacity and still
have room for hot-swappable failover controllers in only 7" (4u EIA).

JBOD/Tape Inline - Backup your RAID system inline with DLT or hot-
swap 8mm tape devicesall within the same ivjuxArray chassis.

•£vjMxArray subsystems are compatible with Sun, HP, SGI, IBM,
Macintosh and PCs. Custom configurations and -48VDC telco models are
also available.

So, if you are looking for a new and better way to solve your RAID stor
age problems, study up on Artecon's New RAID Math. Check out

our website or give us a call to see how it all adds up!

fy.r*ron iRAB1-800-USA-ARTE

www.artecon.com/raid Capturing The World In Storage"
A Member of the Nordic Group of Companies

6305 El Camino Real, Carlsbad, CA 92009
Phone 760-931-5500, FAX 760-931-5527 email: raidmath5@artecon.com

Nihon Artecon 81-03-5458-8260 .« Artecon B.V. 31-53-483-2208 Artecon France 33-1-6918-1850 A Artecon U.K. 01344-636390

Artecon and the Artecon logo are registered trademarks of Artecon, Inc. LynxArray is a trademark of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers.
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Web Development

Sybase's PowerSite offers an easy way to mixJava andActiveX
apps on the most popular Web servers. By Steve Gillmor

PowerSite Straddles the Object World
jstheWeb matures, anew class
of enterprise tools is mixing
and matching the best of Mi-

Icrosoft's Active platform and
technologies based on Sun's Java and
JavaBeans. Sybase's PowerSite Enterprise
1.0blends these open and proprietary In
ternet standards to produce, deploy,and
manage dynamic Web sites on the lead
ing Web-server platforms from Micro
soft and Netscape.

PowerSite ships with everything you
need for rapid, team-based, scalable Web
application development: Internet Ex
plorer (IE) 4.0 for integrated Webbrows
ing, PowerDynamo 2.0Application Serv
er for testing and debugging on local or
remote machines, DataWindow Builder
6.0.for building and maintaining reusable
database queries, PowerX for automati
callygenerating ActiveXand design-time
controls, and SybaseSQLAnywhere Serv
er 5.5 Development Version for hosting
PowerSite's Component Manager.

PowerSite's JavaScript-based object
model adds an abstraction layer to absorb
the common elements of today's lead
ing Web application-server engines, in
cluding Microsoft Active Server Pages

TECH FOCUS

Analyzing Web Sites
PowerSite's Web-import function eval

uates a Web site on import, parsing each

page syntactically, tracing the Web, and

posting each page as an HTML node on a

tree. PowerSite first captures predefined

relationships between HTML containers

and elements; it then processes vendor-

specific tags, such as server-side scripting

and design-time controls, and adds spe

cial HTML metatags to categorize and store

pages in the Component Manager. To de

ploy, PowerSite reconstitutes or translates

the Web site to its original format.
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Enterprise i.o

52995
(requires Win32 and
16 MB of RAM for

Developer Workstation;

32 MB of RAM for

Component Manager)

Sybase, Inc.

Concord, MA

HFTE 800-395-3525

978-287-1500

http://www

.powerbase.com
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The DataWindow design-time control generates HTML and

server-side scripts for application server/database interaction.

(ASP), Netscape LiveWire, and PowerSoft
PowerDynamo. Developers can write
once and deployto many different servers
without modification, leveraging more
advanced application-server engines,
such as ASP, while adding JavaScript to
enhance less powerful midtier servers.

DuringWebdeployment, vendor-spe
cific HTML- and PowerSite-generated
function libraries interact to produce es
sentially the same functionality on each
target server. For example, the ASP de
ployment controller generates your site
to NT's Internet Information Server (IIS),
changingfile extensions to ASP whereap
propriate. However, you must still man
ually create any virtual mappings and
ODBC entries that your site needs.

PowerSite'sextensibledeployment con
troller and design-time ActiveX control
support let Sybase and other third-party
developersbuildsupport for serversfrom

KIVA, ChiliSoft, and IBM/Lotus Domi
no into upcoming versions. The prod
uct's team-development and securityfea
tures are useful for delegating tasks to

TECHNOLOGY * • * • •

IMPLEMENTATION * • • *

designers, programmers, and artists over
the Internet or through an intranet.

PowerSite'sstrong implementation and
even-handed support for ActiveX and
Javawillhelpdeveloperstake advantage
of each component model's strengths.
With PowerSite, Sybaseis taking a page
from Microsoft's "Embrace and Extend"

strategy and making it its own. B

Steve Gillmor isaconsultantforSouthern Dig
ital, Inc. (Charleston, SC). You canreach him
at sgillmor@southerndigital.com.
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3E1 Operating System

The Windows CE 2.0 SDK is Microsoft's best effort yet
to create a Windows-everywhere world. By Peter Wayner

Windows CE Goes Global

hen Windows CE hand-held

PCs (HPCs) first came out,
users had to settle for software

Isupplied by the manufacturer.
No software development tools were
available to anyone except Microsoft's
partners. In the meantime, PalmPilotusers
quickly developed thousands of applica
tions with Metrowerks' compiler.

Microsoft is playing catch-up and, as
usual, is leveraging its strengths. Version
2.0 of the Windows CE Software Devel

opment Kit (SDK) integrates with Micro
soft's popular Visual C++ environ
ment, soWindows programmers willfeel
right at home.

All this is part of Microsoft's limited
version of the Java "write once, run any
where" credo. Applications designed for
Windows 95 should be portable (after
some reworking) to CE, a strict subset
of the standard Windows API. Almost all

the calls in the Windows CE API are the

same as the basic Win32 interfaces. The

only additions are routines for power

TECH FOCUS

Windows CE and WebTV
WebTVstarted out as a set-top box mak

er with its own proprietary software for

displaying Web pages on a TVscreen. Then

Microsoft bought WebTV and announced

it would port Windows CEto the WebTV

box. However, the latest WebTV hardware,

WebTVPlus,has no CE-style interface, nor

is there a Start button in the lower-left

corner. WebTV still concentrates on

"enhancing the TVexperience" and is not

aimed at users who want to add their own

software.

A future version of WebTV will use

Windows CE to make it easier for users to

add software from other vendors. CE will

open up the insidesto developers, and the
current WebTV OS will run on top of it.

40 BYTE JANUARY 1998

The Windows CE2.0 SDK's Mercury emulator simulates the most

popular type of hand-held PCscreen (320 by 240 pixels).

control, stylus control, and communi
cations.

Ideally, you would create a copy of
your source code, look for Win32 rou
tines that didn't make the trip, and re
place them with the simpler routines. It
is rarely so easy. Memory and screen
space are in short supply. Complicated
GUIs need a redesign to fit on the screen.
And if you like to use assembly code for
speed, think again. Windows CEruns on
chips from Mips, Hitachi, and Philips,so
you must code for each.

Still, the SDK makes porting as easy as
can be expected. The best approach is to
start from scratch, pluggingin code asyou
need it. The main job is designing an
interface that works on small black-and-

white screens. (CE2.0 also supports color
screens such as the one on Sharp's new
Mobilon HPC.)

There are two emulators for the

Gryphon and Mercury configurations.
Mercury (see the screen) is the 320- by

240-pixel display on most CEmachines.
Gryphon adopts the vertical alignment
of the PalmPilot or Apple Newton. Once
the code isrunning, you can simulate it in
a window, where the process becomes
like developing code for a PC.The Visual
C++ debugger, like the integrated devel
opment environment (IDE), is well inte
grated into the CEenvironment.

TECHNOLOGY • • * *

IMPLEMENTATION * * •

Documentation is extensive but not as

helpful as it could be, and I struggled to
get everything up and running. But over
all, this new Windows CESDKis a credi
ble vehicle for spreading Windows to
places it's never been before. 13

Peter Wayner (http:/ /wwvj.access.digex
.net/- pcw/pcwpage.html) is a consulting
editor who lives in Baltimore.
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Now that APC Smart-UPS includes FREE
web-enabled PowerChute"plus, protecting

network uptime has never been easier

EDITORS'
CHOICE

Co)

"...Inherent flexibility and
excellent software... Don't

be caught without one."

t-UPS

Visit us at COMDEX/Fall
Booth #L2453

Power prob

lems attack

networks relent

lessly. To protect

hardware and data from sys

tem crashes, experts, network

managers and computer users

worldwide prefer one solution

above all others combined: APC

Smart-UPS. Now, all 120V Smart-

UPS include FREE PowerChute plus

power management software.

The most reliable protection you can buy
Smart-UPS provide complete protection

against power spikes, surges, brownouts,

and blackouts. You'll also

gain maximum server up

time and decrease manage

ment costs. Award-winning

features include:

• CellGuard™ intelligent bat

tery management monitors

battery performance and

extends battery life.

• SmartSlot™ internal acces

sory slot lets you customize

and enhance the perfor

mance of your Smart-UPS.

• QuickSwap™ user-replace

able batteries can be quickly and safely

swapped out without powering down the

connected equipment.

©1997 APC. All Trademarks are Ihe property or their owners. SU01EF

Plan for and control crisis situations

PowerChute plus FlexEvents™ lets you

control UPS reactions to power events.

You can configure PowerChute plus to

provide graceful, unattended server shut

down during an extended

power outage or alert

you to out-of-bounds

environmental conditions

before they result in

costly downtime.
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PowerChute plus provides unattended
system shutdown and UPS management
for Windows NT, Netware and other
servers. Manage Smart-UPS via SNMP.
DMI and Web browsers (shown above}.
Features vary by operating system.

Web server and

SNMP ready

APC's NEW WebAgent™
allows you to monitor

and manage your Smart-

UPS using your Web

browser. New WebAlert™

notifies users of Web server shutdown via

their browser. PowerChute plus also

includes the PowerNet™ SNMP Agent

plug-in, which allows

you to integrate your

Smart-UPS with your

existing SNMP man

agement strategy.

Smart-UPS and

PowerChute plus provide

the complete solution in one convenient

box. Server protection and peace of mind

have never been easier.

Trade-UPS!
Faxor mail this coupon to APCand learn
how you can easily trade in your old UPSlor
discounts towards a new Smart-UPS.

I | YES' lm interested in trading up acompetitors'
or an older APC UPS to Smart-UPS.
Please send Trade-UPS info.

I | |\|Q I'm not interested at this time but please
send my FREEpower protectionhandbook.

Name:

i
i
i

i
i
!

I
I

I

I
1
I
I
I
I

Title:

Company:

Address:

CitvAbwn:

State: Zip: Country

Phone:

Brand of UPS used?

Brand of PCs used? #

Brand of Servers used? #

(888)289-APCCx8199
Fax:(401)788-2797
http://www.apcc.com

Dept. A2-SM

132 Fairgrounds Road, West Kingston, Rl 02892 USA(800)347-FAXX PowerFa> CompuServe: GO APCSUPPORT

Tt \
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The greatest compositions in history
were created with reusable objects.

As more new users line up for access to enterprise data,
you're the one who has to write the applications that make

everything simple and still work in perfect harmony. So you're looking
for a smarter solution. One that offers component architecture. One

that leverages what you've already developed, And one that'll let you
build custom intranet apps with small, discrete COM objects you can
use again and again with powerful results.

Attachmate® and EXTRA!® Objects SDK are right in tune with you. Our
three-day QuickStart Consulting program backs you up with experts
who come to you. And we offer an annual support plan tailored to the
unique needs of developers.

In the age of the Internet, count on Attachmate for the leading enter
prise development platforms and web-to-host solutions.To learn more,
ask for the EXTRA! Objects Architecture Technology Profile. For an
online demo and to qualify for a free eval copy, visit us at
www.attachmate.com/ad/byt.htm or call 1-800-426-6283 actfapr.

© 1997 Attachmate Corporation, All Rights Reserved, Attachmate and EXTRA! are registered trademarks ofAttachmate Corporation.
ActiveX is a trademarkof Microsoft Corporation.7-081811.97C
710.47

Compose your

intranet solutions

the same way.

And start integrating

mission-critical

mainframe data faster J$
mm

than you can say

EXTRA! Objects.

^Attachmate
































































































































































































































































