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IBM’s Cornhusker, software for link-
ing Netfinity serversinto eightnode
clusters, could reap a harvest of
high data availability. PAGE 3

Linux arrives in a big
way at LinuxWorld,
where HP and IBM
lead the pack in
promising broad
support. PAGE 8

MS SQL SorverT0showsfew
gains on V6.5 in OLTP speed but
pulls ahead in data warehousing in
PC Week Labs’ megatests. PAGE 10

Repetitive stress injuries are a big
problem, but the Labor Depart-
ment's new guidelines could help
companies avoid the pain. PAGE 38

IBM Global Services assembles a ser-
vice site, Total Systems Manage-
ment, for swamped ClOs. PAGE 55

Toro took the bull by the horns and
built an extranet to reach key
customers without mowing down
its distributors. PAGE 123

Gisco’s 1720 VPN router is a fullfea-
tured product but will baffle all but
the surest I0S experts. PAGE 139

Digital certificates are making elec-
tronic commerce a safer bet for
buyers and sellers. PAGE 143
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Intests by PC Week Labs, the performance
boost provided by intel’s latest Pentium chip
was disappointing when running business
applications. Before you run out and re-
place all your desktop PCs, see PAGE 14.

Dell’s OptiPlex GX1 tested best.

Sun, Java to cash
on AOL/Netscape deal

BY ANTONE GONSALVES AND
SCOT PETERSEN N CUPERTING, GALIF
SUN MICROSYSTEMS INC. IS AMBI-
tiously pursuing multiple avenues
tomake the newest Java platform
as ubiquitous as possible—even
without Microsoft Corp.’s help.
Sun plans to work with Amer-
ica Online Inc. and Netscape Com-
munications Corp. to bundle Java
2 directly in the AOL client and
the Navigator/Communicator
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FSM-1000 APPROVED AUTOMATABLE POLYWRAP

browser. It also is working on a
“portal-in-a-box” strategy that
combines the best of Sun’s and
Netscape's Internet applications.

“Our plans for distribution are
toleverage vehicles other than Mi-
crosoft,” said Alan Baratz, pres-
ident of Sun’s Java division here,
in an interview last week. “The
pointisto get[Java2] out through
a couple of different distribution
channels ... and then deliver it in
such a way that, while it may
have gotten put on the hard drive
because you installed Communi-
cator, any application can use it
once it’s there.”

The bundling arrangements
won't happen until several months
after the pending merger between
AOL, of Vienna, Va., and Net-
scape, of Mountain View, Calif.,

CONTINUED ON PAGE 18 »

SPECIAL REPORT

PC Week hails
the cutting edge
of the IT

/ of innovators
who will redefine
the way we work.

STARTING ON PAGE 63

REGKONING

A Microsoft victory
looks doubtful;
so what’s next?

BY WILL RODGER, CONNIE GUGLIELMO AND LISA BOWMAN

F acterize Microsoft
Corp. as defense-
less. But antitrust spe-

“The govern-
ment has shown
beyond a doubt

EW WOULD CHAR- MICROSOFT 3000
. i RﬂAD ﬂ? that Microsoft
i has engaged in ex-

cialists who not long
ago downplayed the
chances that the courts would rule
against the software giant are now
thinking the unthinkable: The gov-
ernment will win its antitrust
case—and withstand an appeal.

ZD TEAM REPORT

clusionary conduct.
There’s absolutely no doubt about
that,” said University of Baltimore
Professor Bob Lande, who dis-
missed the chance of successful
CONTINUED ON PAGE 16 »
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That M

ade a Difference

Over the Last 15 Years

3Com Corp Lo

Adobe Systems Inc.
Apple Computer Inc.
Cisco Systems Iac.
Compaq Computer Corp.

CompuServe Interactive
Services Inc.

(an AOL subsidiary) |

Dell Computer Corp.

Hayes Corp.

Hewlett Packard Co.

Tntel ?Cotpr o

Lotus Development Corp.

~(an IBM subsidiary)
| Microsoft Corp.

~ Netscape
Commumcatlons Corp.

- Novell Inc.

,Slin‘Microsystems Inc.

Congratulations!




SPECIAL ANNIVERSARY REPORT

THE PEOPLE 83

o PCWEEK

PRODUCTS THAT

REVOLUTIONIZED
INFORMATION

TECHNOLOGY,

AND HOW

THE NEXT .

. ~ GENERATION

" OF INNOVATORS

WILL CHANGE .

THE WAY

WE WORK.




The Nation's IT Newsweekly

 MARCH 1, 1999 = VOLUME 16, NUMBER §

Thep pastlSy ars

84 Test your knowledge of com- -
puting trivia to see howmany
of the now-obsolete products;.
compames and terminology
you can remember that made
the headlines over the years.

86 PC Week Labs identifies the
15 most influential technolo-
gies/products that were the

: foundatzon for revoluti nary 0
advances in high tech

brokers. Most have one thm' m'common——the‘Net

105 Want to know 107 The Internet s
which companies : “Net-energy”has
will be hotin the given power to ;
next few years? i trends that will
Take a look at ~  reshape compu
PCWeek’slistof ingasweknowit. ts wh
thelS/com,pames ‘Whicharethe15 on the beat for
to watch in 1999. ‘mostimportant? thepast15years.




“try alone—not to mention the: hun-

THE DYNAMICS OF THE HIGH-TECH INDUS-
A dreds of innovators who have had a

hand:in shaping it—made the task of se-:

lecting the 15 most influential peopleover

the last-15.years a dauntmg one.
-.Somuchhas changed since PC Week pub-

lished its first issue in 1984. Hey, back then

'the IBM PC AT was awe-inspiring: But-we

remember the products and technologies
that dramatically altered our computing ex-
perience—those that transformed the PC

an indiSpensablc partof our everyday lives.
- Here we:salute the people behind those

-products as-well as recognize-the pioneers

whose ingenuity has resulted in technolo-
gies that were unimaginable 15 years ago.
-~ Andy:Grove oversaw the creation of the
microprocessor, and Michael Dell revolu-
tionized the PC purchase process from his
college dorm room. Ray Noorda made the
corporate LAN areality with NetWare, while
Mitch Kaporintroduced PC users to Lotus
1-2-3. Linus Torvalds’ Linux ignited the
open-source movement.

Tim Bérrieré-Lcc forever transformed the
global business and computing model with
the creation:of the Web, and Stephen Case

brought Internet access to. the masses with

AOL.

But, rather than writing about them, we
asked each of the 15 on our list'to answer
five questions (see Page 72). Thirteen re-
sponded. Their personal responses give all
of us a glimpse. of what it was like-to be-a
pioneer during the PC LAN and Internet
phenomena. ;

- WORLD ﬁIDE WEB CREATOR

from a:cool, yet glorified, typewriter into

Tim Berners-Lee

Currently director, World
Wide. Web Consortium, and

principal research scientist at

“the MIT Laboratory for
--Compuster Science

15 YEARS AGO: “I was
working -at Image
Computer Systems,in
Ferndown, Dorset,
England, Ihad applied
to.CERN, the Euro-
pean Laboratory for
Particle Physics, in
Geneva, and been ac-
cepted for a fellowship
the following fall.”

MOST SIGNIFICANT EVENT:
“Thespreadof the In-
ternet. If the Internet
had not slowly dis-
placed proprietary net-

‘works, as:well as Eu-

rope’sattempt to build
itsown protocols, then
the Web would not
have been possible. By
1989, when I first-pro-
posed the Web, the In-
ternet was well-estab-
lished in the United
States.and wasmaking
big inroads in Eu-
rope.”

GREATEST PERSONAL IMPACT:
“Wasit my boss, Mike
Sendall, allowing me
to go ahead and pro-
gram a global hyper-
text space? Wasit un-

a

H

“The Web Wi
‘new aspect—Wel -of

wrapping the NeXT
from its ‘box? My

- working life, looked
- back on, seems not to

have one item, but a
morass of memorable
things.” '
GREATEST'ACCOMPLISHMENT:

“Inventing the World

Wide Web and learn-

ing.to say ‘no’ to
'requests to. travel
places.”

HIGH-TECH] IN 2

data between all the
databases, forming a
semantic-Web, which

-programs will be able

to surf automatically.
There will be a whole
new world in‘which a
smart algorithim willbe
able totake advantage
of everything out there
and draw new conclu-
sions, put deals to-
gether and, possibly,
make a lot of money!
A combination of the
semantic Web with
digital signature will
produce, Ihope,a Web
of trust in which hu-
man trust is faithfully
echoed in the Web of
signed documents. We
will be able to form
groups, dream and

~ trade in confidence, |
with software agents
running around doing ‘|

the boring work forus.
Ihavenoideawhatmy

‘role willbe, butTknow
the World Wide Web

~ Rod Canion
CO0-FOUNDER, © -
COMPAQ COMPUTER CORP :

‘Currently chairman/CEQ,
Insource Technology Group

15 YEARS AGO: ‘T was presi-
dentand CEO of Com-
pag. We-had just com-
pleted our first year of

for 1984 continued z;t é

record pace upto $329

‘million.” .
MOST SIGNIFICANT EVEHT'

“The miost significant

“event occurred o

salesthhanmcredxblel ‘blin
$111 million: We had

alsojust completed our:

TPO and raised $66 mil-
lion. Our stock. opencd

at $11 and went up to-
| $14. Then-all hell broke

loese. Our sales simply
dried upinJanuary. The

reasom:was that IBM - aj
hadbegun showingtheir-
portablePCtothedeal- -

ers, and the predictions
of Compaq’s demise had

alfeady started. If that

weren’t bad enough,
Apple announced the
Macintosh in February.
Ouir stock plummeted.
‘What looked like a sil-
ver bullet, however,
went whizzing past our
ear—our sales:took off
after customers contin-
ued to buythe Compaq
portable overthe IBM
portable, and our sales

 When we started Com-
‘paq; I had very clear

ideason product strat-

- égyandonhowtobuild
‘a-team and a culture,
‘but I didn’t know the

. firstthing about public

‘we would get

= good support from the

user community if we
announced a fully in-
dust,ry' andard-com-
patible, ed

ripheralbus. Butin the
end, we still bet the
company on that de-
cision, which-affected
not only us, but the

. speaking.or how to  whole industry.”
communicatewiththe  HIGH-TECHIN.2014 AND ROLE:
- pressand financialan-  “High-tech will be the

kingdom were passed
from IBM to Microsoft
and Intel. ‘Had Com-
paq followed IBM to

Micro Channel,allthe -
other PC makers
‘would have followed

as well. IBM would
have regained tight

‘control over technol-

ogy progress, and the
world-would be in'a
muchdifferent place—
especially Microsoft
and Intel.”: .

‘GREATEST PERSONAL IMPACT:

“Ben Rosen had the

alysts. Benintroduced
me to-all the key press
people as well asmany
important peopleinthe

-first. four years [at]
-Compaq than'l ever

team to make the de- .
cision not to follow

‘norm; Everything will

be high-tech, so we

won’t really see itasa -

separateindustry. The

financial community. relentless:march for-
Hecoachedmeonhow  wardofincreasing com-
theythoughtandwhat puting resources in
theywereinterestedin.  smaller sizes and at
T.learned more and ‘lowercostscreatesthe
changed more in the foundation foriincred-

ible advances in-every
aspect of our society:

imagined possible.” business, health care,
GREATESTACCOMPLISHMENT:  recreation; education,
“Leadingthe Compaq etc.lintendtobeavery

happy user of many of
these advances.” 4

Consortium.will have | tro

s.role as a meeting’
placeforthose whoare |

ncerned about the
Web'sfutureforagood
few years yet.” «

video amesthr ugha :
modem that was con-
nected.to an-Atari
game machine. Un-

- fortunately, the bot-:
ut of

,putercompames That
oW company is now

Amenca Online.”

MOST-SIGNIFICANT EVENT:

we’ve come in the past

15years—youcaneas-

- ily forget that just five

“’I‘he growthand evo- -
Tution of the Internet,
Tt's staggering how far

yearsago AOL hadless

medium reached so

manypeoplesoquickly

- and had such:a pro-

 CONTINUED ON PAGE 70)
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The premier issue of PC Week
debuted in late February 1984—
ahout -a month-after Apple
annouinced:the-Macintosh. [BM
PCs and:XTs were hot, but the PC
AT was top-of-the-line.About 30
percent of PC Week readers had

LANs at their sites, but few had
* everheard:of the Internet.
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1985 was a year of significant
*firsts. IBM announced in October
its long-awaited Token=Ring
LAN—now-a whopping 260 PCs

could be linked over twisted-

pair cabling. Token-Ring was al-

most instantaneously adoptdd :

as anindustry standard’.,tatsr

that month, Intel anndﬁncedthe

16MHz 386 processor, which

. sugmﬂcantly enhancad Pe; power.f '
Mlcrosoftshnppdemdnwsj.O,m :
November, bringing the GUI-

to PC users.

found impact on their -

dally lives. The tele-
phone took decades
to achieve the level of

success that the Inter-

nethastoday. Andthat
process of transforma-
tional change has only
just begun.” . -

GREATEST PERSONAL IMPACT:
“Before we started
AOL, T'worked as'a

marketingexecutivefor - -

~Too'many companies

Pizza Hut. The simple-
lessonlleamed then has,

guided my business
losophy ever since: Fo-
cus on‘theé.consumer.

focus on an exciting new
technology-and ignore
thepeople who are sup-
posedtouseit. At AOL,
‘wecreated a serviee that
isfocused entirelyon the

somiorvics presldent
: Loflntemetarchilecture
. ‘and technology,
! MGIWoHdcom e

: EYEARSAGO'“IH 19341WaSV

l¢ading the design and
implementation of the
MCI Mail electronic
messaging sérvice. Ti-

- ‘ternally, wecalleditthe

‘Digital Post Office. I
was VP [of] engineer-

- ing for the: MCI Data
“and Information Ser-
vices Co:IlivedinCam-

elot.in northern Vir-
ginia, [ had a couple of
‘Apple He’s at home.

We used IBM; Digital

and-HP mainframes

andminisfor the e-mail
service; BBN’s X.25
switches; and dial‘up

- servers.? s

MOST:SIGNIFICANT EVENT:

“The rapid evolution .

of PCtechnology and
the commercialization

had given a long pre-
tion about plans

ora Dlgxtal Library
g hlookedat

- and aniyone to get be-

hind'the Internet—
whether to use it, pro-
vide service, invent
productsfor it orisup-

‘portsoftware forit. In

short, doing anything

T could to help make
~itaself- suppomngen- =

terprise.”
HIGH-TEGH N 201““0 ROLE

aheavybioelectronic

component. Bioelec-
tronic prostheses will

lear implants, muscle
control devices); The

‘Intcrnet, will be ubig-

the time-=wired and
wireless. Software will

‘be a major, if not the |

major, source of new
productsand services.
We will still be strug-
glingtomake software
developmentefficient
and o manage the in-

ofthe Internetin 1990.”

GREATEST PERSONAL IMPACT:
“The then-president of
Rockefeller Universi-
ty, Joshua Lederberg;
sat-on'the board of a
company I'served as
vice president for—the
Corporation for Na-
tional Research Ini-
tiatives, Bob Kahn (my
partner inthe original
Internet design)served
-as president. After I

continue to stxmulate

- and ‘enc urage cre-

ative, out-of-the-box
thinking: by new:con-
tributors.” 4

——that s easy

endly and familiar.
‘We couldn’t have'done
it without state-of-the:
art technology, but'we
never lost sight of the

factthat technologywas

ameanstothe end=-not
the end itself. The mag-

ic'of great-technology
is [that] it becomes in-

visible, enabling con-

sumerstofocus onwhat
they are’ doing; not o
how they are doing it.

That’s the magic of
| AOL:It’ssoeasy [that]

anybody can use it and
benefit fromit.”

~GREATEST ACCOMPLISHMENT:
“I'vealwaysthoughtof
thisasamarathon—not
a sprint'-and'l think

 therei is still much be

future; But, generally,
* speaking, 'dhavetosay.
that what T’'m:most "
- proud of is-the team

weve assembled at
AOL that'shares such
apassionabout the pos-
sibilities of this new
medium: Together,
weVecreatedanonline
community withtensof
millionsofpeopleleam-
ing how to-communi-
.cate,"exchange ideas,
travel; trade, shop, ex-
plore and live with one
another. 'malsoproud
of the leadership role
thatAOL hastakenre-
centlymproacuvely ad-
dressing some of the

toughestlssues wehave

* toface in this new medi-

um=—from ckild safety

that we can’tjustfocus
building ourservice

: and growing our com- -

pany-—we alsoneed to
be focused on building
a medium we can be
proud of.”

HIGH-TECH IN 2014 AND ROLE:
“It’s hard to say for
sure—that’s = what
makes this industry so
exciting—butmy hope
and expectation is that
what we do will just be
part of everyday life.
Rather thanthinking of
it as a high-tech indus-
try, we'll likely think
of it as just industry.
Rather than think of it

asnewmedla, it will just
_be miedia. Rather than

~think of it as e-com-

e, to privacy, pornogra- -
~ phy and law enforce- |

ment. We recognize -

merce, it will just be
commerce. Rather than
think of it as the New

~Economy, itwilljustbe
“the economy. The key

-ishowweintegrate this
new medium into soci-
ety in a responsible
fashion. That will re-
quire increased coop-
eration'among compa-
nies; governments-and
individuals all around
the world. We need to
build a framework to
ensure kids aresafe, pri-
vacyis guaranteed, laws
are enforced, speech is
protected,commerceis
secure and opportuni-
ties remain as broad
and open as.a person’s
imagination.” <

John Ghambers

I'IIESIDENT/GEO
GISGO SYSTEMS ING.

15 YEARSAGO “I'wasavice
presidentatWangLab-
oratories, and‘I-over-
saw: the central part'of
“the nation: My-opera-
“tion-had about 1;500
people; and the-com-
puterTused WasaWang
minicomputersysteni.”

- MOST SIGNIFICANT EVENT:

“The evolutionof the
Internet—fromatech-
nology used by few
into a-business tool
driving global compe-
tition and market op-
portunities. Before

‘computer  systems

_were networked; they
were good-individual
‘or'group:productivity
tools."Once we began
to connect computers
with a‘common net-
work fabric; the way
we tun'our businesses
changed-=and ‘im-

proved-—forever?”:

GREATEST PERSONAL IMPACT:. . -

“The ‘most important

lesson was: watching

‘Wang Laboratories— '

‘whichwasontopofthe -

office automation in-

dustry andaverystrong |

player in the minicom-
puter market—pay a

‘teniblepﬂceforg’etting :
too far awa from its

er computer coﬁipames ‘
'make thissame mistake

againandagainhashad

" atremendousinfluence

on my:personal devel-

opment. This is why, .

at:Cisco, we focus on
the customeralmost fa-
natically and do things
like-tying our.employ-
ee reward systems to
customer satisfaction. ]
myselfreceive acritical
account status update
365 days a year.”

- GREATEST-ACCOMPLISHMENT:

“Playing a role, along
withmywife, Elaine, in

_determining factorin
~the economic strength

terprise, service pro-

- viders,small and medi-
- ‘um'businesses, and, in
‘time, the home. I be-

lieve thathigh-tech will
continue to-be the key

:of companies around

the déve’lopméﬂt ofour

two.children. They.are

- both young adults:in
college now, andT am -

extremely proud of
them. From a business

: perspectlve my great-

est achievement has
beenplaying arole‘in
bringing Cisco from $70
million in-annual sales
to:its-current run-rate
of over $10 billion.”
HIGH-TECH {N'2014 AND-ROLE:
“Economists are be-
ginning to realize that
the greatest driver of
the United States econ-
omyisthe utilizationof
technology in all busi-

ness segments: the en-

““theworld. Talsobelieve
‘that'the Internet will
‘continue to evolve,

changing every aspect
of our lives in ways-we
can’t even imagine to-
day..If I am still head-
ingupCiscoin 15 years,
I will-be working to
move Ciscointotherole
of being the most:in-
fluential ‘computer
telecommunications
company in history: If
Thave turned the com-
pany’s reins over to
someone else, then |
willbe teaching, I think
it would be a lot of fun
toteach youngstudents
and to challenge their
creativeness.” <

Jim Clark
GO—FOI.INDHI IIE'I'SBAPE
: ;GOMMIINIGA‘IIIJNS GDIIP "

Curpently
; chalrman Netscape, and
dnalnnan Hsamwon

16YEARSA50: “T had found-
ed Silicon Graphicsone

and ahalfyearsbefore, -

and we werepreparing
to ship our'first prod-
uct. Iwas th'e;chainnan

- ‘minatemyleave of ab-

. temrunning Unix (just

about 1 mips) because
we had not yet creat-

- ed our first worksta-

tion: This was the year
Ifinally decidedtoter-

| serice from Stanford,

and VP'[éf] enginéer-
ing -using ‘a VAX

11/780-computer sys-

leavmg academia for-
ever.”

MOST SIGNIFICANT EVENT:
“Theemergence of the
World Wide Web, and

emergenceof the com-
mercial potentialof the
Internet is the most

its hlstory The only

'comparable develop-

; GREATES PERSQNAL IMPAOT.

“My experience with
“th 'enture busmessm
. CONTINUED ON PAGE 13
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Compagintroduced the first 386-
based PC, beating IBM to the
punch and begetting the PG clone
market. The number of comput-
ersin the United States éicsed-
ed 30 million, and e-mail use was
on the rise. MCI Mail and Com-
puSarve, for example, ofered links
between their rsspecﬂv,e ‘8-mail

services, marking the first in-
terconnection—albeit limited—
between competing U.S. e-mail
providers.

starting Silicon Graph-
ics has probably influ-
enced me more than
anything else. Because
I was desperate for
fundingand had noex-
perience, I allowed
themtoundervalue the
contribution we had al-
ready created. Thus,
when I started Net-
scape, I resolved to be
the venture capitalist
and to treat the rest of
the managementteam
better thanThad been
treated in my previ-
ous company.”

GREATEST ACCOMPLISHMENT:
“ . hasbeen to recog-
nize the power of the
Web as enabled by
the Mosaic browser

created by Marc An-

dreessen and his team
atthe University of Illi-
nois; and then to har-
ness thisin enabling the
commercial potential
of the Internet by
founding Netscape
with them, building the

CONTINUED FROM 70

management teamand |

providing the funding.”.
HIGH-TECH IN-2014'AND ROLE:
“There will be no dis-
tinction between the
systems of communi-
cation—all will be one
system that will en-
compass voice, video
and data communica-
tions. It will be an ex-
pansion of the Inter-
net .and backward-
compatible, probably
called the Internet.
Technology will trans-
form many industries,
leaving behind those
who have-ignored it.
The financial power be-
ingcreated by technol-
ogy companies will sur-
passthatcreatedin the
Industrial Revolution,
and he San Francis-
co/Silicon Valley area -
will surpass New. York
initsfinancialmight. I'd
‘hopemyroleistomake
alasting impact on the
educational system at
alllevels.” ¢

“Larry Ellison
FOUNDER/

CHAIRMAN/CEO,
ORAGLE CORP.

Larry Ellison’s brazen
personality has made
him one of the most vis-
ibleplayersin the high-
tech industry. Ellison
founded Oracle Corp.
in1977and hasbuilt the
database developer
into the world’ssecond-
largest software com-

pany, with more than’
$8 billion i revenues.
Afterwatchmg Ora-
cleflourishinthe client/
server heyday ofthe late
1980s, ‘Ellison is now
leading his company’s
transition into the net-
work computing uni-
verse. While doing so,
he’s hoping to unseat
archrival Bill Gates and
Microsoft as the indus-
try’s:standard-bearer.
On the flip side, El-
lison 'sits' on the
board of directors at

Apple—andoncepub- |

licly speculated about
buying the company.
Maybe that’s why El-
lison-and Steve Jobs
(seestory, Page74) de-
clined to respond to
our guestions. 4

|- MOST smmncanr

Michael Dell-

FOUNDER/CHAIRMAN/GEO,
DELL COMPUTER CORP.
15 YEARS AGO: “T had just
cembarked on my first
major business venture:
Thadrecentlyregistered
ourindustry’sfirstdirect
computer company as
PC’s Limited (which
later became Dell Com-
puter Corp.).Iwassell-
ing between $50,000
and $80,000 amonthin
upgraded IBMPCs,up-
grade kits and add-on
components, and the
profits allowed me to
move from my fresh-
men dorm at the Uni-
versity of Texas toanice

- condominium nearby.

Iwasusingan IBMPC

- because we hadn’t yet
il 1ntroduced our own

Dell—de31gned PC.That
intro-came a}b,outvtwo
months later, and-you
can besure Iwas the first
of manyIBMcustomers
to switch to Dell :

“Our industry is so dy-
namic, and the changes
that it has brought to
global businessesare so
profound, thatitishard
to cite just one event as
the mostimportant. The

- ‘power plant, but T lis-

~tem fér PCshas been a

very significant event.
Before directsales, cus-
tomers were notableto
get built-to-order sys-
tems, knowledgeable

technical support and
on-siteservice didn’tex-

ist,and the typical prices
forreseller-boughtcom-
puters were prohibitive
for many people. The
strong adoption of in-
dustry standards, espe-
cially for processors and
operating systems, has
also been very impor-
tant. Standards-have
taken huge amounts of
complexityand cost out
of buying and owning
computers.”

GREATEST PERSONAL IMPACT:
“T've had lots of valu-
able lessons in the last
15 years; if I didn’t, I
wouldn’t be learning,
andin thisindustry, you
either learn quickly or
you’re dead. Probably
the mostvaluable thing
I have ever learned is

,back i 1993. We were

talking abouit all sorts
of multimedia tech-
nologies, and after the
meeting a young man
came uptom

“energy power systems

group. I thought he
might want to sellmea

tened to him anyway.
Hedescribed anewbat-
tery technology called

' Mitch Kapor:

FOUNDER, L0TUS
DEVELOPMENT GORP.

Gumnﬂy parmel‘.
Accel Partners -

Mass., and’ using a

floppy-based IBMPC.”
MOST SIGNIFICANT EVENT:

“Definitely the emer- |

gence of the Internet
as a global communi-
cations medium. It
marked the end of the
era of the stand-alone
personal computer and
thebeginning of anera
in which connection

and collaborationmat-

ter more than pure
computauon i

GREATEST PERSDI(AI. IMPACT:
“The success and ex-
panding dominance of
Microsoft hasbeen the

- defining fact of the past

15 years. I predicted

that they would ‘win it

CONTINUED ON PAGE 74 &

lithium-ion. We be-
camethe first company
to use this technology
innotebooks. The point
is, you never know
where the next big op-
portunity might be wait-
ing, andif youlisten well
toyour customers, your
suppliersand your peo-
ple,you'llhave abetter
chance of finding it.”
GREATEST ACCOMPLISHMENT:
“There are two. One
is the founding of the
first direct computer
company in the world,
and thesecondisbeing
father to four wonder-
ful children.”

HIGH-TECH IN 2014 AND ROLE:
“One of the biggest
problemsour industry
has had is that many
people spend a lot of

time theorizing about
whatwillhappeninthe
future without paying
enough attention to
what customers are
sayingtoday. I'llbet the
pagesof PC Week past
are littered with pre-
dictions that haven’t
come true. Only one
thing I know for sure:
If you look at the rela-
tively low penetration
rates for computer sys-
temsin the globalmar-
ketplace, itis clear that
our industry will ex-
perience robust growth
for manyyears. In fact,
I'believe we are still in
the very early stages of
the IT industry, which
is fast becoming the
most important indus-
try in the world.” «

Bill Gates
MUHDER/

CHAIRMAN/CEO,
MICROSOFT CORP.

15 YEARSAGO: “I was:doing
much the same kind of
thing’'m doing today—
working to build great
software and to keep
our product teams fo-
cused on offering con-
sumers the best value
for [their] money. Iwas
living near Seattle,
working on the fast-
growing Microsoft cam-
pus and using MS-
DOS.Iwasalsostaying
up much later than I
do today and working
more weekends. And
getting a lot of speed-
ing tickets.”

-MOST_SIGNIFICANT EVENT:
“The incredible success
of the PCmodel, which
has given hundreds of
millions of consumers
an'amazing choice of
hardware and software
produced by thousands
of companies and
which Has revolution-
ized the economics of
the computer industry.
Fifteen years‘ago, the

idea that you would
soon be able to have
the power of a main-
frame computer on
your desktop seemed
almost unthinkable.”
GREATEST PERSONAL IMPACT:
“That would have to
be meeting my wife,
Melinda, and helping
to raise our first child,
Jennifer. This may
sound a bit sentimen-
tal, but between them
they’ve hada profound
impact on my life.”
GREATEST ACCOMPLISHMENT:
“I’'ve been lucky
enough to work with
many others who
shared the dream of
making computers
available to everyone.
It’s been amazing to
help make the vision
of high-volume, low-
costsoftware—and the
dream of acomputer on
everydeskandinevery
home—a reality.”
HIGH-TECH IN 2014 AND ROLE:
“The Internet will be
as ubiquitous as the
telephoneistoday and
willbe connectedtoall
kinds of computer-

“ized home appliances.

The vision of a smart
home willsoonbeare-
ality. The first part of
the 21st century looks
like being the most
exciting era of the dig-
ital age, and I'm look-
ing forward to leading
Microsoft ‘through
those years.” ¢

S e e
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IBM introduced ts il-fated PS/2

computer fine. The inclusion of

“VGA, hoWevar, marked‘&dﬂrstf :

time graphics wers included asan
integral partof a PG systam. IBM

also umeled 08/ Ghinginto.

user demand; Lotus remOVQd copy
protaction fromits 1-2-3 spread-
‘sheet. ‘

Callin my private jour-

nalin:1984: Tts combi-
natlo of strateglc

\ has un emably been

~the: masterformula for
success: The final les-
sonwon’tbedrawnun-
til.it becomes clear

one’s integrity.”
HIGH-TECH IN 2014 AND ROLE:

The high-tech indus-.

trywillbethe domma.m
sector inthe economy,

but millions-of lines of :

COBOL programswill
still be-running: I hope
tobehelpingbuildgreat

companies that are fi-

nancially successful, in-

novative; great places |
towork and great firms

to dobusiness with.” «

and investor/venture. |
capitalist (UUNet, |
RealNetworks)—and .}
showing thatit’s possi= -t
ble to be successful |
ithout compronnsmg )

1986 Jobs ¢o-

apénmenx while pay-

ing off my car; Tused -

aSun . Iy and: 1
didn't like DOS then
either. %

MOST SIGNIFIGANT EVENT: “I -
‘consider the HTML

browsertobethemost
important: break-
through in the.com-

puter industryin:the

last 15 years. This has

money and almost
went bankrupt when
we turned on our new
MIS systemon a main-
frame. We hadrecord
bookings, record back-

moneywhen youneed

y

GHEATEST ACCOMPLISHMENT:

-+ “Finding the most in-
.. .credible.wife on the

‘and lost money in the
quarter-(the only time
we ever lost‘money),
and'the banks almost
took ‘control. This
taught me two things:
1) Youneed:a CIO be-
cause mainframe com-
putingis a hard-to-

_planet, who puts up
" with me and has given

‘T'haveever seen.”

me the neatest twokids

HIGH-TECH IN 2014 AND ROLE:
“I.am'not a visionary,
and T'believe that is

“what makes Sun' suc-

cessful. I leave the ‘vi-
sionating’ to the really
smart people at Sun.
In 15 years’ time, my
role will be small.” «

Ray Noorda
FOUNDER, NDVEll ING

Gumml,v chmrman,
Canopy. Group *

Andy Grove

FOUNDEH/GHA;RIMN

% YEARS,AGO: “I was pres-

“ident and chief oper-
ating officer of Intel.
Ilived:in the same
place T'live'now and
‘used no computer at
all? ;

MOST:SIGNIFICANT EVENT:

“The World Wide -

Web-and browsers.
[That’s'what] made

the Internet ub1qu1- o

tous.”

GREATEST PERSONAL IMPACT:

“The ‘Berlin Wall

being taken down—
incredible, given its

history.”

PHOTO: GARY WAGNER

GREATEST ACCOMPLISHMENT:

- “Intelis still around.”
" HIGH-TECH IN 2014 AND ROLE:
. “Pllbe 77, andmytole |
will be to reminisce

about the‘early years,’
when PCs were all
beige and they used

reason at all. Those
were the days.” <

to crash for no good:

“You need a CIO
‘because mainframe
‘computing is a hard-to-
1anage hairball, and try
~ not to borrow money

~ when you need it.”

VV—SVco’tt McNealy

paved the way for ‘nor-
mal people’ to have
computer access.”

. GREATEST PERSONAL IMPACT:

MOST SIGNIFICANT EVENT:
“Cheapand ubiqui-
tous hardware. Just the
fact that in the last 15
years, computers went

‘from being something
“ised at big companies
“and universities to
“something anybody

couldafford:IBM and
Intel get:a lot of the
credit for the PC ex-

‘- “plosion; but T-think it

was originally ma-
ke-the Apple

; bm Unix at the Univer-

sity of Helsinki. I'd
been programming for
half my life before that,
so computers weren’t
anythmg new to me
per se. But what was
new was that with Unix
1 got the strong sense
of trying to program
with the operatingsys-
tem rather than work
around it. That, obvi-
ously, was one of the
initial pushes for what
wastobecome Linux.”
GREATEST ACCOMPLISHMENT:
“Beingabletoworkto- .

ect that started out as
urely personal one.:
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Apple sued Microsoft and HP

over the “look and feel” of the
PC interface. On the hardware
front, Compag led a consortium
of PG hardware makers, known
as “the gang of nine,” and cre-
ated the EISA standard to counter

1BM’s PS/2 Micro Channel bus. )

Within week; of the EISA an-

nouncement, IBM revived its AT~

bus architecture with the PS/2

Model 30-286. It also unveiled
its long-awaited AS/400 mid-
range system. PCWeak'stagline
changed from “The National
Newspaper of IBM Standard Mi- -
crocomputing” to “The National :

Newspaper of Gorporate Micro-

computing.”

brought to'the
e Wlth more th
3COM.CORP.

Santa Clara, Calif. s apparent in 1mportant networkmg features,
www.3com.com  such as parallel taskmg performance for i m-
; Foundad, in1079  creased throughput in Ethernet, F
“by Robert Metcalfs, netNICs and PC Cards;
“aco-iventor - multimedia over Ethe

of Ethernet

andrepeaters for secure Ethernet LAN
eunty, among others :

i Adobe created the PostScnpt
printing technology, which, for
allowed Ma

| tostudents, educators, designers, scientists, en-

the Macintosh. Apple is still
committed toits ongmal mission—~‘tobring the
best personal computing products and support

gineers, business persons and consumers.” Ap-
plehada bumpy ride in the mid-1990s, but it is
innovating again wnh its 1Mac line.

Cisco is best known for creaimg
network routers. The company - -
shipped its first AGS router in
1986; when its total employee

" count was four. From there, Cisco developed ‘

switches and remote access servers—the hard-
ware necessary for enterpnsew1de networkmg

APPLE COMPUTER INC.
Cupertino, Calif.
www.apple.com
Founded in 1877

by Steve Jobs and
Steve Wozniak

CISCO-SYSTEMS INC.
San Jose, Gallf
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In April, Intel announced the 486

processor. Other significant

product announcements: includ-.

d 1BM's OficaVision, s first ma-
Jor suite of $ysteh1§‘~kpplicatian
Ai‘chlt’ebtufe; applications; Lotus
1-2-3 Verélonis.o;;kpple’s
Portable Macintosh; and the

first round of EISA-based sys-

tams. Compaq also entered the

faptop arena with its battery-

powered LTE/286. By the end of

the year, there were 100 000hosts

on the lnternet, and the ‘umbar

of computers in use worldwnde,

surpassed 100 mllhon.,

COMPAY
 CONPUTER CORP.

COMPUSERVE

. INTERACTIVE

SERVICES INC.

{(an AOL subsidiary)
Columbus, Chio
WWW.compuserve.com
Founded In 1969

Compaq, striving for
- compatibility and quali-
ty (hence “Compaq”),
~introduced -the first

portable computer, based on'Intel’s 8088 |

processor, in 1982. The 30-pound unit was of:
ed to as the “luggable” and resem-

creation of bulletin bo;

puServe essentially pioneere

online technical product supp: )
today’s Internet. CompuServe has more. ha
2 million members worldwide and is a
able in 185 countries—not bad for a compa-
ny that started out providing computer “time
sharing.” America OnlineInc.acquired Com-
puServe in early 1998 from H&RBlock Inc.
Last month; CompuServe-and MCI World-
Com Inc. introduced MCI WorldCom Inter-
net, a consumer Internet service using MCI
WorldCom’s UUNet Internet network,

A small company in Texas called
PC’sLimited waslaunched the same
year PC Week began publishing.
Few expected the company to rev-
oLutlomze the. PC purchasm

‘brating'its ‘20th' anniversary, Hayes filed for
- | bankruptcy. It officially closed its doors last

Hayes ploneercd the d1a1 up

industry with the firstmodem -

and accompanying Hayes

command set. The modem

and cryptic commands chartered by Hayes are
one of the earliest examples of interoperabili-

ty in computer information exchange (see sto-
‘ry, Page 86). Other modem makers were quick
- toadopt the Haycs command set, making itan
industry standard. Access Beyond Inc., a $30

million remoteaccess server company, merged
with Hayes Mlcrocomputer Products Inc. in
December 1997 to create Hayes Corp. The
merger was not successful. Shortly-after cele-

th—marking the end of an era.

“< www.hp.com
+Founded-in 1939
by Bl Hewlett
~and Dave Packard:

250 million over
11991, the company introduced its

* first handheld device, the 11-ounce HP 95L.X

palmtop PC. Today, most of HP’s revenue comes

from. computers—ranging in size from palm-
tops to supercomputers—plus peripherals and
services. HP is also making inroads.into the
e-commerce market, In 1997, it acquired e-com-
merce solutlon provxder VenFone Inc.

PCWeekand the IBM PCAT (Ad— !

vanced Technology)both debuted -

in 1984.-IBM's Token-Ringnet- -

work, introduced-a year later, was

a favorite. for linking local PCs and printers

within a building: Still, IBM struggled during
1y.290s, It ht off

~ by Dennis Hayes,

HAYES CORP.
Norcross, Ga.
www.hayes.com
Foundadin 1978

inventor of the
PG modem

HEWLETT-PACKARD GO.
Palo Alto, Galif,

IBM
Armonk, N.Y.

“John Opel s :

appointment: -

N ,,ascEQ: ol
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NETSCAPE - -
sen created the Mosaic browser,pro‘ COMMUNICATIONS CORP.
. - ; 1o the Internet with a team of stu-~ - Mountain View, Calif
INTEL GORP. al-purpose | e chij ti ' aff at the University of'IlIinois, in www.netscape.com
uced tt ' § ses - - Founded in 1094
by Jim Clark and
- Marc Andreessen

industry with a pro-
~ posed merger—only to see the

: fRob O’Regan an
fare than any other product release to date. this story.




er?

15 products
that were
better off dead,
~ ahead of their
time, behind the
: | ‘ curve, or never

13. Fox Software Inc. . % & ' saw the light
14. Go Corp./Eo Inc. o ~ of day

1. HP Newwave
| 2. Micro Channel PS/2 -
8. Personal VAX
4. Portable NetWare
’ oot oo ; 5 "y 8. PeandowsandPenPomt
1.BMRm 8 NovelWordPerfect ) 11 ,,? : : 6. LAN Manager
2. IBMMicrosoft 9. Microsoftintuit fe s o= Al UISK | 7. officevision
3. ACE (Advanced Computing - 10 SunMicrasof X , 1V onsoftware | 8. Microsoft Bob
Environment) Consortium : J tesCSC NSye' O POTECTE e - - MomentastylusPC
4. Lotus-Novell | b L i
B. Borland/Ashton-Tate «
6.DigiatApple

15 companies o
that emoyedﬂ15_ '

10. “Pink” operating system
- 11.Poget PC
12. NéWton,
" 13. NeXT workstation
 14.BMPGE
- 18. Lotus Javelin




y
t. Infact, the -
s developed by ]

Groupware

line of consumer computers con-
- tinue tokeepthe Macintosh afloat
- 'in a sea of Windows-based PCs.

; Frustrated by ,xpenswe sealed box
 software that didn’t work as-ad-
! vemsed the IT commumty i

-MAIL

e’development gaining the
er with system inter-

‘partlcularly in the acédeml@and
! research communm .
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‘ ISK 1S ALWAYS A FACTOR
Rwhen implementing new
‘\technology. Butwhendone =
right the payoffs are huge. Here

are six examples of successful IT .- k

.GUI The system, run-"
ning.on 286-based PCs,
ave ‘operators a‘menu
erface rather than
equiring them to enter

- cryptic commands.

-United cut the average
reservation processing
time by upto 10 percent,

such as Sears, Roebuck and Co:

“Meanwhile, the data ware-
‘house, running on NCR Corp.’s
Teradatahardwareand software;

- has grown to 24 terabytes.

Book IT

~In 1995, while bookseller giants

projects.

Ontrack

In 1984, Federal Express Corp.
launcheditself past larger, more es-
tablished rivals such as United. -
Parcel Service of AmericaInc. with
its deployment of *Supertracker.”
The system was built on
FedEx’s mainframe-based pack-
age tracking system; called the
Customers, Operations, Services,
Master On-line System. Super-
trackerallows couriersinthe field:
tousehandhelddevicesand a wire-
Jless digital radio network to en-
ter the status and position of pack-
ages as they passed through
FedEx’s monolithic dlstrlbutlon
system.
With acall, custormiers Were also
able to determine the location of
their packages and when to expect -
delivery. The Atlanta-based com-
pany. touted this feature in major
advertising campaigns—and gained
marketshare. FedExnow has40,000
handheld devices ini‘the field gen-
erating 6 'million scans daily. (See
story, below.)

- such as Barnes & Noble Inc. and
Crown Books Corp: raced to build
more brick-and-mortar retail out-

“lets, Jeffrey Bezos, an IT guy at
Chicago-based Bankers Trust Co.,
hadabetteridea. (Seerelated sto-

ries, pages 95 and 105.)

' Bezos moved to Seattle and

launched Amazon.com, which

quickly became an Internet icon—
the first successful, built-from-the-
ground-up virtual business. (Well,

- suceessful if you look-at the stock
price.) ;

Tn'spite of widespread concern
over onlme security, Amazon
demonstrated that youcould, infact,
sell merchandise online.. Amazon -
now ‘offers 4.7 million book titles
online; plus CDs; audio books,
digital versatile disks and comput-
ergames. ¢

- Today, 4.5million people in 160

countries have bought products .

700GB and allowed the retailer to. - * “online from Amazon, Crown'is

. shareproduct demandmfonnatlon " outofbusiness, and Barnes & No-

) " ble has jumped into ‘the electron- *
ic commerce game.
And while Amazon’s stock is

“trading at over $100 per share on

the e-commerce-crazed market,

[art Stores Inic: plot-
ted a major expansion beyond its
. traditional Midwesternmarket area.
-The challenge: How could the
retailer continue to operateitsex- -
* -pandingnumber of stores asif they -
- were family-owned; catering to
he needs of local communities?

“Accounting groupware
In'1989,IT executivesat Price Wa-
terhouse made what, on the sur-
face; mlght have séemed hke a ca— 1
rcereendlng decision:. - = :

The company announced 1twou1d
ip out the systemithad Just'
firiishedtins,tal]ing 011:10,000 desk-
tops andreplace it with a first-of-its-
kind product that the vendor hada -

*hard time categorizing or describ-
ing. Furthermore, it planned to de-’
ploy this untried system on OS/2.

- The New York company’s de- -

-cision to-become the first large -
company-to deploy Lotus Devel-
opment Corp:’s Notes enter-
‘prisewide paid off big time. Re-
lying on Notes” strong security,
Price Waterhouse built client en-

~ gagement databases that allowed

¢ “idea o‘fkt ackmg pomtbf—sale data
Deploymentwas ;. ateachstore and of using that data
ever. The company { )

The result" One of the largest
and most successful ‘data ware-
houses ever.

The system quickly grew to

airline mdustry, United Airlines Inc.

decided in1990that replacmg char-

acter-based dumb te1

PC-based GUL ir

system could produce bi
Deeming Window:

ble, United developed its o

were expected to manage Wal-

Matt’s inventory. Wal-Mart im-

- - - proveditsin-stock performance sig-
 nificantly and surpassed retail giants

HO WOULD HAVE THOUGHT,
V\ / 15 years ago, that IT pro-
fessionals could work their

way out of the glass house’sback of-
fice and into chief posts?

Today, chief information offi-
‘cers sit-at the management table
alongside other chiefs—chief fi-
nancial officers; chief opetrating

officers and chief executive offi-

cers—and play criticaltolesin dri-

ving the key technologies, such -

as e-commerce:and ERP systems,

that are reshaping the way com- E
panies—even whole mdustnes —

do business.

chiefs who, early on, paved the
way for what was to come, These

top CIOs, stich as the seven fea-
tured here, were ‘ahéad of their

time in steering new technolo-

gies and positioning IT to play a
more strategic role in'business.

- If not for the work, of these
and other leaders, the I'T profes-
sion rmight have continued w1th-
out a chlef

Today’s CIOs wouldn the able
to claim their seatat the top ech=
elons-of corporate management ..
if it weren’t for-a sélect few IT

Mlllion-dollar man

As CIO for Merrlll Lynch &

¢ first with his

itle'to carn $1

pub]
- pany-—which

DuWayne ﬁ&omu' opened the

~door for other.CIOs to get top

billing.
His accomphshments transcend

“ money, however. Peterson took a

risk in the late 1980s by consoli-

dating data centers and msta]hng'ﬂ
networked client/server systetns -

asaway toincrease efficiency and

lower computlng osts at Merrill

ny Is execu-’

tives followed suit—turning the =~
1990s into a cllent/server tech-
- ‘nology frenzy. -

The “selectlve outsourcmg
concept——when a portion of an
IT department’s responsibilities

-are handed over to a third pat-
“ty—is also high on Peterson’s

achlevements list. Peterson con-

tracted with MCL WorldCom Inc.

to manage Merrill Lynch’s voice

“and data network: The'move

proved that a.company could let

80 of day-to-day tasks—without

losmg control.

Peterson left Mertill Lynch in -

1991 to head his own-consulting

‘firm. Today, heserves asvice chair-
man at Software Testing Assuz-
“ance Corp a year 2000 certlflca- :
-tion'service. - :

GM’s 'If'succeés' o

' ‘When Ralph Szygenda accepted
the CIO job at General Motors

Corp. in June 1996, some said he

of all CIO posts.

. More than twoand a half years

into the assignment, Szygenda

has driven technology change
CONTINUED ON PAGE 82

the company. reported losses of

“$78.1 million through the firstnine

months of last year.

Be like Mike (Dell)

“Withits landmark electronic com-

merce site, dell.com, Dell Com-
puter Corp. proved not only
that it’s possible to'sell PCs and
seryers online, but that the real
‘payoff lies in integrating e-com-
metce with supply.chain processes
and systems:.

“Launched in early 1997 Dell’s
site gives customers:accurate de-
livery date information by check-
ingon partsinventories at the time
orders are placed, More impor-
tantly, Dell is able to share up-to-
the-minute demand and planning

-information with parts suppliers,

trimming inventory costs and im-

|~ proving customer service.
signed on for the “mother lode”

. Customers responded by driv-
ing Dell’s online sales to more than

-$10million a day. (Seerelatedsto-

ries, pages 69, 76 and 95.) «

Written By Jeff Moad.
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through‘o'utvavll areas of the $17‘8y '

billion automotive giant,
First and foremost, Szygenda,

formerly CIO at’ Bell Atlantlc,‘ :

outsourcing
- arrangement

~withElectron-.
ic Data Sys- -

Raloh Szygenda outsourcers
into the mix. He alsobrought struc-
ture to GM’s highly autonomous
IS groups by hiring 40 division:
CIOs, whoworked with him toes-

applied companywide.’ '

has helped GM slash IT ex-
penses by hundreds of millions of
dollars, and officials say that’s only
a start,

; and ge other,’

tablish common software plat-:
formsand processes that could be

With these moves; Szygenda !

and-co-CEO of Citi
John Reed spent yearsin various |

IT roles.at Citicorp, promoting
ftechnology as the means to auto-

g
velersInc. merged to cre-

t}group. In 1965, for exam-

: the way for Citibank’s automated
‘corporate and consumer bank- -
‘ing servxces—mcludmg propri-

ary ATMs and-bank cards.

" essentially
changed the
“way Citibank -
‘did business—
Reed was
among the first

- - CIOs to step

~John Reed into the CEO
role. He has been chairman and
CEO of Citicorp and its principal

‘subsidiary, Citibank, since Sep-

tember 1984.

FromCI0 to CEO
Katherine Hudson, former CIO
of Eastman Kodak Co., decided
to take the outsourcing route near-
ly a decade ago.

Hudson was the brains behind
the 1989 landmark outsourcing
deal between Kodak, IBM and
Businessland Inc.,among others,
where the day-to-day chore of
running the data center would be
off-loaded to the outsourcing
team.

As such, Hudson was among
the first IT leaders to recog-
nize—and act
on—the idea
- thatITshould
-~ focus on cre-

to leverage-a
company’s
core compe-
tencies, which
in most cases
do not include running a data
center.

After 12 years at Kodak, Hud-
son is among the elite group of
technology chiefs who have trad-

Katherine Hudson

ed their CIO posts for CEO

seats. She nowserves as president
and CEO of W.H. Brady Co., a
$455 million international manu-
facturer of industrial identifica-
tion and specialty tape products.

ating systems

Busmess—mmded Cl0

The concépt of using technology
to create competitive advantage
wasinlarge part cultivated by Max
Hopper.

The former American Air-
lines Inc. CIO
adeptly navi-
gated the net-
work watersin
the 1970s when
he initiated a
. plan—dubbed
InterAAct—
that linked all
airline em-
ployees, from the chairman to the

Max Hopper

‘baggage handlers.

Hopper’s strategy, to empow-
er employees through informa-
tion accessibility, was instrumen-
tal in helping American react
quicklyin the event of a pilot strike
or competitive pressure.

Hopper moved from Ameri-
can to become chairman of The
Sabre Group, a subsidiary of
AMR Corp., whichisalso the par-
ent company of American Air-
lines. He retired from Sabre in
1995 and is now president of
Max D. Hopper Associates Inc.,
a consultancy in Dallas.

- His‘legacy of integrating busi-
ness‘and technology lives on in
many of today’s CIOs.

Lepore isneverone toback away
from a challenge, 5

sunhg thather

Dawn‘Lopore ) ¥ department is

inyolved in busmess strategy dis-

cussions,
Armedwith critical knowledge

pioning continued investment in
IT. Her goal is to extend the
Schwab brand by developing oth-
ér online services that appeal to

_both consumers. and institution- -

al investment firms.

Turning a Web profit
Federal Express Corp.’s “Point,
Click and Ship” is no longer just

an advertising slogan—it’s-a con-

venience that millions take for
granted every. day'as they track
and route packages from their
desktops using Web browsers. -

This is ‘one. of many advances
Dennis Jones, FedEx’s CIO, has
brought to the delivery service
business. Other examples include
Web-based drop-off locators and
online cost calculators.

Jones’ leadershipin tapping the
Web to automate key customer
processes has put FedEx in front

-of the pack of companies profit-

ing from the Internet.

Jones is in the process of
leading FedEx
away from a
3270 terminal
infrastructure

_to Windows-
based PCs.
The goal  is
to create a
desktop envi-

_ ronment best

suited to run a full arsenal of

Internet-based applications.
“Although Jones’ initial plan

called for network computers;

FedEx has backed off NC de-

ployment and is considering oth-
erhardware options to achieve ts
goal. <

Dennis Jones

Written by Beth Stackpole and
Stephanie Neil

of the business, Lepore is cham-

Bt o pe e




E PEOPLE WE CHOSE AS THE MOST IN-
ential during the last 15 years (see
ry, Page 69) represent all walks of
technology—a'time line of the industry per-

When choosing the “power brokers” of the
ure, we filtered our choices through the In-
ternet: The majority of the 15 people profiled
‘below broke significant new ground, either cre-

atmg new. busmess cases or reshapmg old. ones
using the Web as a mold.

Indeed, Michael Dell’s and! Stephen Case’s
desire and ability to adaptwuh the timeshave
made their companies, Dell and America On-
line, respectively, forces to be reckoned with
and harbingers of new business method-

ologies:

The challenge for these folks is to remain at

the top of their game because for every Ama- .

zon.com there is a barnesandnoble.com. Oth-
ers are expanding the Internet highway to
handle increased traffic.

Internet time has increased competition to
dizzying levels, and it won’t be long before we
see the Jeff Bezoses of the industry blaze new

Internet trails.

—Debra Donston

Steve Ballmer
PRESIDENT

MICROSOFT.CORP.
Bill Gates has said he
" will not manage Mi-
crosoft beyond his 50th
- birthday, which fallson
Oct.28,2005. The gold-
en -anniversary of
Gates’ birth will pave
theway for hislongtime
No. 2 and college bud-
dy, Steve Ballmer, to
- 'take over.

But if the govern-

mentwinsits case and
successfully breaksup
Microsoft, as some
predict, which com-
pany will Ballmer in-
herit? The onethathe
picks-at:the time of
divestiture, which
could take place, say,
two:years from now,
will be critical. :

Some pundits ex-
pect Microsoft tospin
off four “Baby Bills”

and that Ballmer will -

pick the interactive
media venture, which
willinclude The Micro-
soft Network and
MSNBC. Ballmer is
tired of the last-gen-
eration operating sys-
tem and applications

- areas because, well,

they’re just tooboring.
The danger: By the

time the fiery Ballmer

gets to.be No. 1, he |

may not be so fiery.
- Still,he’s one hell of
anexecutive. He’s not
a techle but his dedi-
cationtocustomers has
been indispensable at
Microsoft: Expect that
‘tocarryovertothe new

company. His relent--

less drive and market-
ing savvy would give
any business a boost

but will be particular- -

ly:advantageous in an
interactive media en-

deavor. Aboveall,he’ll - E

want to prove to the

world that Gates was- |

not necessary. for him
to have become a suc-
cess. We're betting
he’ll continue tomake
his mark long after
Gates retires. ¢

Christos Costakos

CEQ
E*TRADE GROUP INC.

Christos Costakos

/‘won a Purple Heart. : |

- and a Bronze Star for .

valor in the Vietnam
War. Today, as CEO . =

~of E¥Trade; he dukes
t out with compa-
‘nies such as Merrill
Lynch & Co. Inc..and
Charles Schwab &
Co. Inc.

The online broker-
-age at the head of the
pack in the massive
growth ofindividual in-
vesting, E*Trade han-
dles average daily de-
_posits from investors
of about $60. million.
(Softbank Corp., par-
ent company of PC
Week publisher Ziff-
Davis Inc., has hold-
ings in E*Trade and
Yahoo, whose co-
founder, Jerry Yang, is

profiled on Page 98.)
Costakos. . joined.
E*Trade in March
1996, leaving his post
of president and co-
CEO of A.C. Nielsen
Inc. The online bro-
kerage company be-
gan as aservice bureau
providing-quote and:

- trading services, then

offeredelectronicbro-
kerage services to the
public through Amer-
ica Online and Com-
puServe. Costakos
oversaw the launch of
the company’s Web
site and its initial pub-

lic offering.
Both E*Trade and
Costakos have been

-‘branching out—the

company:to the mutu-

. /al fund business and
Costakosto the boards

ofhalfa dozen'compa-
nies, One of these com-
panies, E*Offering, is
ane-commerce invest-
ment bank that will al-
lowindividual investors
to invest online in ini-
tial public offerings and
is backed by:Robert-
son, Stephens & Co.
founder Sandy Rob-
ertson and Cruttenden
Roth Inc: President
Walter Cruttenden.
Watchfor Costakos
to continue to democ-
ratize the financial ser-
vices market; bring-
ingmore opportunities
to the individual in-
vestor and moving
business further into
the electronicworld. «

Steve Gasé

CEQ-... .
AMERICA ONLINE INC.

Just when they said
the Internet would
be the death of Amer-
icaOnline, CEOSteve
Case launched one of
the boldest customer
grabs in the history of
marketing. Rather

Jeff Bezos
- CE0 ;
AMAZON.COM
If there were tobe an
election to deterrmne

who mvented elec-
tronic commerce, Jeff

Bezoswould probably

win by a landslide.

He got.in on the I
ground floor of the ||
Web, founding Ama- |

zon.comin1994; when
most were still wear-
ing Internet diapers—
trying to figure how to
use Mosaic and get a
stable TP connection.
The most remark-
able aspect of Amazon
is its impact on cus-
tomerservice. Through
acombination of com-

puters and people !

Amazon’s responsive-
ness tocustomer needs
is unmatched, and
Amazon has become
the example of all that
e-commerce can be.
The onus is.on Bezos
and Amazon to con-
tinuetolead the e-com-
merce charge. « .

than adopt a defensive
posture, AOL took
the offensive, putting
an installation disk or
CD within 20 feet of
every man, woman
and child in the Unit-
ed States:
The rest is history.
AOL is poised to
add ITers to its stable
of 14 million online
customers, and,.in
another bold stroke,
AOL plans to:pur-
chase Netscape Com-
munications Corp.,
/the company credited
with bringing the In-
ternet to the public.
But Case, a native
Hawaiian, has a long
row to hoe before IT
views the $2.2 billion
online behemoth as a
keysupplier. Netscape,

whose primary target
was IT, lost ground to
Microsoft in 1998 on
the server and client
sides of the Internet
equation. Some argue
that all AOL is buying
isthe popularity of Net-
scape’s Web site.

Still, AOL ispoised
to reap the medium’s
rapid growth, which
showsnosign of abat-
ing. Pretty good for a
poli-sci-major raised
in the South Seas. <

Eric Schmidt

CEO
NOVELL INC.

Not two years into
his tenure at Novell,
Eric Schmidt has
turned the company
from a has-been gi-

ing to one poised'to
seize a big piece of a
surging technology
area—directories. Yet
some things never
change: Novell faces
competitionin the di-
rectory market from
its eternal rival, Mi-
crosoft, whichisready-

antin LAN network- .

1ng its own dlrectory
technology.

haps learning a few
things about rivalry
with Microsoft in his

stint as chief technol-

ogy officer at Sun,

- has wisely refocused -

Novell towork along-
side:Microsoft rather
than in-head-to-head
competition. In addi-
tion, he has forged
relationships with
management, net-
working, security and
enterprise resource
planning vendors and
has brought in new
btood.from Silicon
Valley to revitalize
Novell.

Will Schmidt’s ef-
forts be-enough? IT
administrators
generally prefer Net-
Ware for its reliabil-
ity -and network ser-

CONTINUED ON PAGE 96 »
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PC-Week’s banner headline in the
July 8,191, issue read: “IBM,
Apple Seek a Brave New World.”
This unusual pairing was an at-
tempt to broadside the rest of the
computing industry. It didn’t
happen. What did happen in 1991,
however, was the birth of the World
Wide Web: Tim Berners-Lee, while
at CERN, released the first Web
server. Business-spending on
computing exceeded spending for
industrial, mining, farming and
construction equipment. PC Week
unveiled a redesigned logo.
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IBM and Microsoft officially
ended their cooperative work
agreement. For the first time,
IBM reported a year-end loss, of
$564 million. Ken-Olsen’s depar-
ture marked the start of anewera
for Digital. Intel announced its
“clock doubler” and debuted the
486DX2processor. IBM announced
the first-in its popular notehook
line—the ThinkPad. The number
of hosts on the Internet swelled to

1 million.

vices, but increasing-
ly corporations are
adopting Windows
NT (soon to be Win-
dows 2000) as a cor-
porate standard.
NetWare 5.0 has
done well, and NDS is
gainingground bothon
multiple platforms and

across-multiple tech-
nologies. ' Whether
Schmidt can exhort
his team to bring NDS
into the next realm—a
highly versatile, perva-
sive objectstore of per-
sonal information for
the “digital persona”—
is the question. «

Michael Dell
FOUNDER/CEQ
DELL COMPUTER CORP.

Michael Dell has al-
ready rewritten the
rules of the PC busi-
ness and forced larg-
er-and older compa-
nies to adapt to the
direct-sales model or
die. Did he just get
lucky with the Inter-

net, or has he had all

therightinstincts since

he started building
. PCs for fellow. stu-
- ‘dents:in his college

dorm room?

- All we really have
" toknow is that, at 34,
Dell is young enough

tokeepmakinganim-
pact for many years
to come—even if he
should stumble along
the way.

With Compagq step-
ping upits direct-sales
efforts, though, Dell
will have to switch
from the role of up-
start battling the big
guystoincumbent de-
fending hisdirect-sales
turf. <

Jdel Kocher

e
MICRON ELECTRONICS INC.

He’s a brash, market-
ing-savvy CEO hop-
ing that lightning can
strike twice in the di-
rect-PC market. Joel
Kocherhasledaturn-
around at Micron in
aneffort topropelthe
company into the top
tier of PC makers.
His team has com-
bined high-caliber
products and more ag-
gressive pricing while
cutting operating ex-
penses. Tomake asig-
nificant dentin the PC
market—and, in par-
ticular, to gain ground
on rivals Dell and

Gateway Inc., which
turned direct PC mar-

. keting into an art

form—Kocher must
turn his new business
model into product
sales, bothin the Unit-
ed States and around
the world.

With the Internet
changing the way PC
companies do business,
Kocher seems in the
right position at the
right time to make his,
and Micron’s, mark. <

Judy ,EStrin
CHIEF TECHNQLOGY OFFICER
CISCO SYSTEMS INC.

| Keep an eye on Judy

Estrin. The chief tech-
nology officer at Cis-

.. costandstoplay ama-

jor role in the next

. generation of met-
working:

Estrin, whohasco-
founded three com-
paniesthat addressed

 differentsectors of the

networking market, is

- considered an indus-

try visionary. Her last
company, Precept
Software Inc., was
purchased by Cisco
last spring. g
Now Estrinis char-
tered with helping to

léad Cisco into the

world of data, voice |
and video: conver- |-
gence. Inthatrole, she |

oversees Cisco’s ag-
gressive-acquisition
and investment strat-
egy. Estrinalsositson

the boardsof directors /|

at Federal Express

-Corp.; Rockwell In-
ternational Corp. and

Sun Microsystems Inc.
It’s a lofty perch,
but one from which
Estrin no doubt rel-
ishes the view. <

Richard -McGin'nv

- CEO/CHAIRMAN

"UIBENT munm;om:s NG,

Communications

equipmentis not the
sexiest of product
areas, but it’s certain-

PHOTO: MCHAEL SCHARZ

his $20 billion bid for
Ascend Communica-
tions Inc: If the deal
goesthrough, the com-
bined entity will take
onCiscoinabidtobe-
come the equipment
supplier of choice

Eckhard Pfeiffer

CEO
COMPAQ COMPUTER CORP.

Eckhard Pfeiffer
brought Teutonic ef-
ficiency to Compag,

years, evenasitmoved
down-market and to-
ward high volume and
so-so quality. Pfeiffer’s
strategy was so suc-
cessful that he was
able to set out in an
entirely new direction
by buying Digital

ly the most pivotal for to Internet service
building next-genera- R providers.

“tion networks. Richard  helped launch Lucent Tothevictor gothe

McGinn,chairmanand - three years ago when  spoilsof convergence:

CEO of Lucent, is = itspunofffromAT&T networking gear that

poised to playamajor  Corp. as part of the = combines data, voice,

roleindeterminingthe = telecommunications = video and Internet

direction this market  giant’s divestiture, traffic. Callit the new

takes. : capped off a buying  frontier of communi-
McGinn, ~ who spree last month with  cations. ¢

the Texas clone mak- - Equipment Corp.

- ‘er that was verging Now all Pfeiffer has

- - on suffocation in the  to do is meld Digital’s

- shrinking high end of ~ integrationandservices

the PC market. business with Com-

Compaq was ‘able  pag’score PCbusiness

to live off its reputa-  to create a player the

tion for quality for caliberof;say, Hewlett-

Packard Co. (and
maybe, tomorrow,
IBM). We're betting

. he’ll succeed, but if he

isnot wellonhisway to
becoming king of the
hillin a few years, he’ll
likely pass the baton
to a swifter runner. <

Spencer F. Katt
- COLUMNIST
PG WEEK
He’s here, he’s there,
he’s everywhere, sniff-
ing out news tips and
delivering them to
readersinunmatched
alliterative elegance.

Spencer F. Katt,
PC Week contribut-
ing editor and resi-
dent rumormonger,
has been taking the
pulse of the comput-
er industry—and
pointing out the
foibles of its major
players—since PC
Week’s inception.

The Power Meow-
er’s track record is
(nearly) impeccable,
from his early days as
acub reporter cover-
ingcompaniessuch as
Commodore - and
VisiCorp to his cur-
rent status as pundit
nonpareil.

Heading into the
next century, the can-
tankerous Katt—he
declines to give his
age, in either human
or feline years—
shows no signs of let-
ting up. !

Want proof? Keep
reading. He’s very
likely to tell you what
the other executives
on this list are plan-
ning to dobeforethey
know it. «

Toby Lenk
CEO
ETOYS.COM

Toby Lenk’s eToys
was the e-commerce
wunderkind of the
1998-Christmas shop-
ping season. Cus-
tomers could not say
enough about the toy
shoppingsite’s service.

The eToys formu-
la is a page right out
of "Amazon.com’s
playbook. Just as

Amazon chases down
hard-to-find books,
eToys specializes in
information-rich toys
that traditional re-
tailers won’t touch.

* "sonalization under the
- -aegis of “My eToys,”

- with order: status,
- birthday reminders

~topurchaselater.

eToysalso offers per-

providing shoppers

and awish listfor toys

‘Christmas "~ was
Lenk’s free ride. But
the  behemoth of
toys—Toys ‘R* Us
Inc.—is in the online
game now and will
pose a challenge to
eToys’ leadership. «

' William Schrader

|GEO/GHAIRMAN/FOUNDER
PSINET INC.

As CEO, chairman
and founder of up-
start ISP PSINet,
William Schrader has
made aname forhim-
self as an outspoken
voice in the booming
servicemarketand an
occasional cowboy-
hat wearer.

Unlike a host of
other Internetservice

providers focused on
the consumer market,
PSINethasfromitsin-
ception in 1989 spe-
cialized in: corporate

CONTINUED ON PAGE 98>
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IBM reported its worst year in
history with a loss of $4.97 bil-
lion on revenues of $64.5 billion.
Louis Gerstner took IBM’s reins—
the first “outsider” to hold the
CGEO post—replacing John Akers.
Apple’s “look and feel” lawsuit
against Microsoft and HP was dis-
missed. 1993 was also a year of
significant product and technol-
ogy announcements: Intel unveiled
the 60MHz Pentium processor,
Apple rolled out the Newton

MessagePad, Novell announced

Internet services:
PSINet today has al-

‘most 50,000 corporate

customersin 12 coun-
tries.

Schrader has been
involved in the Inter-
net services business
for many years. Prior
to PSINet, he found-
edandran N'YSerNet,
aregional Internet
network provider for.
universities, corpo-
rations and govern-
ment bodies in New
York. Prior to that,
Schrader  ‘helped"

found and ran the |

Cornell Theory Cen-
ter, where he guided
the construction of a
$100 million super-
computer center.
The ever-outspo-
ken Schrader, who
frequently advocates
the customer’s point

-of view, has predict-

ed that during the
next five years the
number of ISPs will
expand to about

50,000 and that the

: CONTINUED FROM 96 ;

definition of what an
ISP is and can offer
will change.

Schrader some-
what controversially
asserts that as com-
petitionincreases and
prices fall, distance-
based services will de-
cline and flat-rate
pricing, most likely
with different tiers-of
services, will rise. And
PSINet will probably
be there, leading the
way. <

Meg Whitman
CEO
EBAY-INC.

eBay enjoys the dis-
tinction of being one
of the few Internet
companies whose
rocketing stock was
propelled by actual
earnings. That must
warm the heart of
President and CEO
Meg Whitman, who
has been with eBay
not quite a year.
‘Whitman symbol-
izes the new breed of
high-tech executives,

who, unlike their pre-
decessors, don’t have

a sea-changing tech-'

nical vision to share

but.do have manage- .
ment credentials—in -

Whitman’s case, a
Harvard MBA. Her
position prior toeBay
was shepherding the
Mr. Potato Head and
Playskool lines at
Hasbro Inc. She also
held positions at FTD
Corp., Stride Rite

Corp. and The Walt -

Disney Co., where
eToys.com’s Toby
Lenk cut some of his

teeth, and did a stint
at Procter & Gamble
Co., where stars such
as Steve Ballmer start-
ed out.

Whitman’s com-
pany bio describes the
strength an-online
CEO must have:

“Meg’s expertise [is]
inbrandbuilding com-

- bined with her con-
__sumer technology ex-
©_perience.” Hear that,

ITers with e-com-
merce aspirations?
As an online trad-
ing site, eBay is truly
unique. It lists 70,000
new products every
day, ranging from
gemstones to pottery
and from computers
to antiques. eBay tru-
ly has put the old say-
ing, “One man’s junk
is another man’s trea-
sure,” to work. <

derry Yang
CO-FOUNDER
YAHOO INC.
Jerry Yangis the king
of the portals. By most
measures, his site is the
busiest on the Web.
He’s also the king
of stock prices. When
Yahoostock was trad-
ing at one-third of
whatit was inmid-Jan-
uary, he said he did not
take the valuation se-
riously. But “Wall
Street does (the stock

closed at $128.88 on
the day this article
went to press).
Yang, along with
David Filo, started
Yahoo—whichstands
for “Yet Another Hi-

erarchical Officious ,'

Oracle”—while he
was studying elec-

tronic engineering at "

Stanford. In spite of
their cool, lively and
sometimes flip per-
sona, these yahoos,
which is what Yang

Of course, their
huge search engine

- and databases have

and Filo consider
themselves, are to be
taken seriously, even
if their computers were
named after Hawaiian
sumo wrestlers.

longsince beenmoved
to larger computers.
When portal histo-

. Tyiswritten, Yang will
“becredited with the in-

vention of the site
genre, where you can
find most anything—
products, services,
news and sportsscores.
And if Yahoo doesn’t
have it, the site will
point to where it is.

Portalsites are bare-
ly reaching maturity.
There’s plentymorere-
finement and new cus-
tomerstogobefore any
movement toward con-
solidation. The trick for
Yang will be to invent
the next big hit. «

John Dodge, Stan
Gibson, Margaret
Kane, Rob O’Regan
and Erica Schroeder
contributed to these

profiles.

Thomas Penfield Jackson, the federal judge
presiding at the DOJ vs. Microsoft

antitrust trial: Hizzoner may occasionally

Eyes on the industry and its players

cian who, having been a New York crime
fighter, is every bit Microsoft’s match.

P Attorney General
Janet Reno: As the

nation’s DOJ heavy-

U.S. District Judge Harold Greene:

The courtly jurist’s 1982 consent decree
established the model for telecommunica-
tions competition.

weight; she can
counter any punches
thrown her way by
high-tech pugs who - -
step into the ring.

- doze in his stuffy courtroom, but he hasn’t
missed a beat in the trial.

NetWare 4.0, Lotus Notes 3.0
debuted, and Microsoft unveiled

: Ronald Whyta, the federal judge presidin,
Windows NT. Keeping pace with A

in Sun'vs. Microsoft case: Is:this case; like
‘the DOJ’s, that strong against Microsoft?
Whyte and Jackson must exchange notes

because they so consistently rule against

the software giant. i

Rep. Edward Markey (D-Mass.): The
staunchly liberal lawmaker capped six
years of tireless effort with the passage of
the Telecommunications Act of 1996.

the evolving industry, a new PG
Wesk logo debuted. .

' The Supreme Court: As the likely final
' destination of DOJ vs. Microsoft,
- the court’s nine justices seem
. destined to weigh Gates’ fate.

Joel Klein, assistant attorney general for
-antitrust cases, leading the govern- -
ment’s effort against Microsoft: A’

smooth, ambitious politi-

Vice President Al Gore: The veep’s presi-
dential bid leaves his nearly forgotten
Information Superhighway project eating
Al’s dust.

FBI Director Louis Freeh: The hard-nosed
former agent and encryption foe wants 1
just the facts, ma’am, and the data on .
your hard drive.

FCC Chairman William Kennard: A
Clinton/Gore insider, he’s making sure
communications megamergers don’t turn
the Telecom Act on its head.

—John Rendleman, John Dodge
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| tiff alconste]lanons——space-based
satellite networks

rastructures,

> rcmote Toca-

" thedefacto technologybelundeVery hardware to the whxms of polm-
t . touteronthe Infernet, ensuringthat - : cian or vandals. Copper wire can
d - evengreater amounts of datacan be

. carried thhout a hlccup :

Th ’ meldmg Of ~i.numcatlo Ltd.satellm:,telgphone
Olc and data - is portable an ure; while the

satellites are safely out of reach.
rV01ce s data. N o lenger will the -~ - GBS (Global Positioniing System). -
two coexist—otie will be com- - offers new. [intelligence in-trans- e .
pletely subsumedbytheother, with - portation, manufacturing and:oth- - Intel put an-end to its public
-voice:becoming:just another data “er operationsiriwhich decisions must relations nightmare by imple-
type flowing on the network.. .. - be:made on the location of assets. . Ry
. Bytreating voice asariother form - - Whenlinked withweather satellites; menting a no-questions-asked
of data, IT departments will b able GPS-equipped velnclescanunprove Pentium chip reok it ooli
‘tomerge theirtwo networks—notto the efficiency of manyenterpriseac- - entium ¢hip replacement policy.
~mention telecomand IT departments. ities. Plus, when'data access and Users weren’t happy when Mi-
Whilevoice/data convergence won’t - comminicationsare “local” between g
- change the waywe speak, itwillhave - all points, the efficient dynamics -
~ animpact on everything else: Intel- -~ encompass aworldwide population.
ligentnetworkservices won’tbesim- e e
ply caller ID-—they'llevolve intoso-
ﬂphlstxcated applications; mtermmgled s S P
- with computersystems thatuse voice. . for m'mﬂ“g to the 32-bit Win-
~-asjustanothermediumforaccessing : R P iy
the system. Web pages will have = No smgle dcvnce stands more of dom ""’M‘ The MR frenzy
“click:to-call”buttons, and thé ferm a-chance of changmg the ay we - conitiniied; with Novell.acquiring

: Lt thetorm - ghekue
voice matl el gain 6 whole ficw WardPerfact for $1.14 bilion and

' Some seemingly si Ple aPPh‘ “Aldus and Adohe: merging in a
cations; such as voice recognition : i

andvisual processing requireencr- - transaction.worth:$525. million.
mous amounts of mathematical i i
processing.

Butitis not only in single com- market with eWorld, and Wall
puters:that DSPs will play a piv-

a1 merging broadbandnet- Street’s darling; Netscaps, was

smethods—{rom DSL gy, y409. pt Woek taunched its
Web site, www.pcweek.com.

crosoft announced that Windows
95 wouldn't ship untit August 1995,
forcing manytorevige their plans

Apple 6ntere‘d the online service
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T bulish on 1BM-Lotus pairing”
read PC Week’s banner headiine in

the June 12 issue, as‘IBM. made a
$3.5 billion bid for a struggling Lo~
tus. In August, Microsoft: shipped
Windows 95. And Intel debuted the
150~200MHz Pentium Pro. Gom-
puServe; AOL and Prodigy:began

offering Web-access; and Netscaps

launched the mmmmmm
IPO ver. By year's end, 9 millon
hosts were connected to the Web.

ONTINUED FROM 101

powar increases;
squeeze more data

- lines—and our comp

really understand.

. Computer sedu-ity isthe growth
industry of the next decade-~atleast.
. Next-generation IT managers
will have to.contain risks by limit-
ing their companies’ exposure to
ingenious attacks.

IT professionals are well- trained
inthe art of making things work, but
rarely do théy have the orientation
orknowledgeto anticipate the ways
systems can be made to misbehave.

Security specialists think like crack--

ers, notlike operators, and good ones
will be able to'name their price.

Knowledge
 management
The rise of the Internet, intranets

and-ERP (enterprise resource
planning) has inundated business

_ users with more information

than they can possi--

mation over-
load, T 7

' The Webmay offerpathstoa world

~of data;but many Web users have

' foundthose paths poorly marked.
With XML (Extensible Markup.

HTML ¢an lay outd table, but .
‘tdenoterelationships among
the table’s elements. XML allows
‘Web page authors to create at d,

use their own tag vocabulari

give more depth todata. Pages wﬂl
‘be able tofilter and present data

using more than the raw text-paf
tern matching that can make:

rent Web search tools. frustratmg-;

to use.:
ngher-level notations are al-
ready rising on XML founda-

tions. Resource Definition Format, -

cludi; " dlsmbutors such R ¢

' No one would even think of pay-

ing for something that costs 25
cents orless over the Internet to-

. day. .

tadlrectoﬂes -

: charge a mckel toviewan article, for

: enable corporations

irectories, such'as.
: ,nghtwelghtr irectory-Access Pro-
; tocol, X500, Novell Directory Ser-

vices and Microsoft’s soon-to-be-
released Active Directory; to tie
the directories together centrally,as
well as synchronize them. = -

" Only a few:small vendors have

introduced metadirectory; products ;
-asof yet, and asin many
‘kets, customers are no

shelve investments: in existing plat-
forms for. th ] i

for Webssite self-description; Pre-- [

cision Graphics Markup Lan,
and Synchronized., Multimed
Integration:Language are .

amorig the XML-based

at will enable’ -

- next-generation au-:

ge-
it solutions tohelp

users put key data to com-

the fest1v1t1es

Everymajor database vendor rec- -
ogmzesLmuxasapotcnhalplattonn :

pp
- ing. the Linux desktop market.

‘managers are gaining confidence i

. the ability.of the' Lmux commumty,

Mlcropayments the ability to

- -easily charge foritems costing tens
--of cents,

‘ change all that.
With a'solid mlcropayment in-

example.:- s

With these new business mod-
els, the sale-of many more prod-
ucts will become viable over the
Internet, and using micropayments,

~‘the'companies hawking them

may even be profitable.

New levels of

1 T collaboration

Moving beyond threaded e-mail
and videoconferencing, future col-
laborative tools will combine his-

torical data; predictive analysis and

- real-timediscussion tocreateade-

cision‘making processthatis more
rapid and better informed.
Network bandwidth growth will

s . bemultiplied, in effect, by sophis-

tory 1.0, which
usestechnology:

from Isocor Inc.to

link Microsoft Ex-

change and Lotus De-

- velopment Corp.’s Notes;

- SAPAG and PeopleSoft Inc.
ERP platforms; and Oracle

Corp.,Sybase Inc.and Informix Soft-

ware:Corp. databases.

'DSL,W;II soou become an.avenue
ofchoicefor ¢onnectingbusinesses -

to the Internet

.- ticated compression algorithms and
. hardware that will make rich me-
- dia streams fitinto available chan-

nels. Content analysis tools will
make it easier to identify relevant
experience and expertise.

1 \ Getting serious

./ about clustering
Clustering, long the Holy Grail of
servertechnology, is acommonno-
tion in the mainframe ‘and mini-
computer world. Yet it has had

~'scant success in the PC market.

Operating system vendors such

-as Sun Microsystems Inc., Micro-
) soft and Novell Inc. have been at

stering wares but have
h beyohd two-node

1998, operating sys-

- ‘tem:makers turned their sights to

d. prov1d1ngmorescalablewares and

And large telécom carriers are

- the bandwagon;, joined by small

players, which speclahze m DSL

application developers began to
embrace clustering platforms.

Intheyears ahead, usersshould
be able to get more from cluster-
mg vendors « :

Punka' Chowdry, Peter Coffee,
: n,-Rob O’Regan,

der, Beth Stackpole

rkan contributed




Irving Sensors Corp. -
‘Mesa, Calif..

Red Hat Software Inc.

Research Triangle -

ParkN.C. o
wwwiredhat.com -

The Silk Road Group Inc. -
Washington

wwwsilkroad.corm ;.

Public/
t.| private

Private

Private

Private

Public

Private

Private

James D. Evert

en companies to watch

w companies, products.and technologies are introduced . - concentrating on online-processing, electronic commerce, bandwidth
often obscure startups. This stream of creativity will flourish - enhancement, Linux development, network consulting and outsourc-
ear and beyond. Topping our list of companies to watch are those  ing services, security, and chip development. Keep an eye on them.

1] [ Primary line of business Why the comipany is worth w:

Linux-based busines

Ransom H. Love -
< | +solutions’

Dennis. Phillips -1 Toals for-in-house appli-
cation.developrmerit and
- enterprise performance

management -

Remote net_Working sol
tions for large corporate
' environments

Per Suneby

3-D semiconductors and
SIRComm techniology
used for wireless infrared
communications,

Maurice Bailey Network consulting and

outsourcing services

Linux operating system

Network consulting,
design and services
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In 1995, the Web enlienad the
industey, Notwork coriputers
moved past the concept stage and
solidified with real product an-
nounéqment;. The corporate in-
tranet bieg mamality,ahdJava
mads ont-page. news Main-
stream businesses. began devel-

oping Weh sites, and “www.com”

Chart compiled
by Christine Macauda




PC Week Congratulates
The 15 Most Influential
People in High-Tech
Over the Last 15 Years

Tim Berners-Lee = World Wide Web creator

ROdcamon ................................ .COfounder’Compaqcompmercorp ..........................................
Stephencase ............................. .Cofounder/CEo,AmencaOnhnelnc ............................................
R T R S ke e

architecture and technology, MCI WorldCom Inc.
Jobn Chambers - CEOfpresident, Cisco Systems Ine.
fim Clark « Co-founder/chairman, Netscape Communications Corp.
MIChaelDeu ................ :%A;;de’r/CEo’ Deucompmercorp .................................................
LarryElhson .............................. .Founder/CEo’Oradecorp ......................................................................
BlnGateS ..................................... .COfounder/CEo,MlcrosoﬁCorp .......................................................
AndYGrove ................................ -Cofounder/ChalrmanIntelcorp .........................................................
SteveJobs « Co-founderfinterim CEO, Apple Computer Tnc.
MltChKapor ............................... ...,;;under,,,id i D;;;i;pmem Corp .....................................
ScottMcNealy  CEOfchairman, Sun Microsystems Tne.
RaYNoorda ................................ -FounderNovenInc .......................................................
LmuSTorvaldS ......................... -Lmuxcreator ....................................................................
PHOTO CREDIS | BERNERS-LEE PHOTO: ROB CRANDALL; NION PHOTO DAN FORD GONNOLLY; GROVE, JOBS AND TORVALD PHOTOS: GARY WAGNER CASE,GERF, CHAVBERS, CLARK,DELL, ELLION, GATES AND MCNEALY PHOTOS: JOEL WEISBERG




called. Webstock, The Internet’s-momentum:ha

iven consumers

IF WOODSTOCK HAD TAKEN PLACE IN THE 90S, IT MIGHT WELLIHAVlS BEEN:-

to the Internet.

ing as we know it today.

- Here we present 15 trends that have the power to reshape comput-

and IT professmnals alike the freedom of voice and choice. This
“Net-energy” has also given life to trends that are not dlrectly related

‘Truly mobile devices

Shrinkirig mass storage devices, ef-
ficient microprocessors -and per-
vasive wireless networks will make
‘mobile computing a primary com-
ponent of future personal infor-
mation systems.

Portability will go beyond the lim-
ited interaction of keyboard, mouse
and pen to incorporate the micro-
phone and the camera for hands-

- free-input and voice synthesis for
eyes-free output. The personal dig-
ital assistant will notbe merely anote
taker and scheduler but will also be
a-useful presence inour lives that
hasthe effect of enhancing our mem-
ories‘and dramatically expanding
ourstore of on-call knowledge.

Fifteen years have produced aten-
fold reduction in the weight of
portable machines, even as their
memory andstorage capacities have
multiplied by hundreds or thousands.
With'the continued decline of hard-
ware costs, we look forward to hav-
inginformation appliances that pro-
vide both reliable and transparent
operation—without themaddening
complexity of Windows or the nar-
row limitations of current PalmOS
applications. This implies an.op-
portunity for new players to create
new portable technology.

Here comes the euro

American companies-will be rely-
ing on IT to coordinate their pan-
European operations and thus ex-
pand opportunities created by the
newly unified European market.

Oracle Corp. and Microsoft
Corp., for example, have already
chosen the favorable tax climate
and skilled labor force of Ireland
as their base for European manu-
facturing. Once the eurois fully es-
tablished, many U.S. companies
may find it more feasible to play
in the international arena.

U.S. companies also face new
threats in the new euro world: The
world’s most vital bit streams may
currently be made up of U.S. dol-
lars, but tomorrow they may well
be made up of euros. Thislikely shift
may affect the balance of interna-
tional leadership in defining stan-
dards and propelling the advance

of networks andtechnologies.
Prices in Europe may fall in the

tions, fallmg pricesin Europe would .
putthe squeeze on companies here
" “.toensure that thestaffers they have

in the United States as well:..

IT labor crunch

The labor crunch has'been a real
Catch-22 for IT professionals. On

one hand; the dearth of skilled tal- .

ent in critical areas such as enter-
prise resource planning software,
e-commerce and year 2000 reme-
diation has' ‘been a career booster
for IT professionals with the busi-
ness smarts and the technical cre-
dentials tomarketthemselvesinto

‘a top-paying dream job. At -the

same time, however, the shortage—
which some human resources ex-

pertssayreached crisisproportions

last year, with no signs of abating
this year and beyond—has caused
some real -angst for: CIOs and IT
executives doing the hiring.

IT leaders must be proactive
about their hiring practices—and
rather-quickly: IT executives also
have to explore new tools such as

‘Web-based job sites, skills asset

management software and résumé
tracking applications to take some
of thesting outof the hiring process.

But even these practices aren’t

enough to guarantee a stable IT
shop. Today’s CIOs face stiffer

 competition from other IT staffs,

That ea s IT managers are also

ingtobe forced to master team-
ing management techniques

are content and stu:k around.

Securlty blowout

An explosion of security tech-
nologies will change the way we
perceive how our data is treated
and-accessed. ‘

With VPNs (virtual private net-
works), firewalls, centrally adimin-
istered security policies, extranets,
intranets and, above all, the Inter-
net, the way employees and cus-
tomers access corporate informa-

‘tion is'fundamentally changing.

So why bother? Obviously, IT
faces challenges in'making cotpo-
rate data available to external
customers and partners-at-large-—
but the opportunitiesiare great. The
ability to establish and: maintain
user-and applicatidn-based secu-
rity policies enables IT to more flex-
1b1y roll out apphcatlons and ser-

‘vices to end users and helps them

more resiliently deal with staffing
changes, moves and'so forth.

- For secure remote access toin-
tranet data, corporations can ditch
expensive dedicated linesand move

‘to.commercial VPN services. Such

VPN setvices also free employees
(and partners) in how they connect
back to corporate headquarters.
However, the potential risks in ex-
posing proprietaryresources toex-
ternal networks are indeed high,
and security eéxperts-are scarce.
Some have posited that the key will
be to develop “digital personas”
that help customers and users ac-
cess information securely, while
protecting corporate.assets: Not
surprisingly, notions such as those,

-while designed to protect privacy,

actually rile privacy advocates.

M&A madness

‘While Web portal sites. trip over
themselves to buy companies or to
be bought, M&A (merger and ac-
quisition) activity in-the red-hot
e-commerce arenais only trickling
compared withthe torrentit even-
tually will be:

Driven by expansion and non-
players’ desire tothrust astake into
the ground, asopposedtothe drea-
riness of consolidation, M&As and
IPOs (initial public offerings)
haven’t begun to reach their po-
tential. Stratospheric stock valua-
tions have seen to that. But once
the bubble bursts, the Amazons and
Yahoos could be fair game for
corporations desperate to get in.

Compaq Computer Corp.’s ac-
quisitions of AltaVista, by wayof the

CONTINUED ON PAGE 108 »
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The Webfrenzy continued full force.
Thefantﬁatthalntemetwasopen
for business was no secret, and
the Web-bacame a household
word. Navigation got easier with
Improved-search engines. and
browsers: Processing power
increased when Intel-announced
the 200MHz Pentium Processor
with MMX Technology. PG Week

got a makeover.
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“Webward Ho!” This Jan. 26 PC
Week headline effectively charac-
terized the year. Other signficant
non-Web-related events took

place, such as Compag’s acquisi-
tion of Digital, but doing business
on the Web was the strongest
theme. While:Microsoft's. battle
with the DOJ beganin earnest, real
business was' conducted:on the
Web. PC Week’s circulation grew
t0400,000,and 100 percent of our
readers had an Internet infra-

structure inplace—afar cryfrom

15 years ago.

CONTINUED FROM 107 4

late Digital Equipment Corp., and
Shopping.com could be the tip of the
iceberg. It shouldn’t be long before
IBM (running counter to the tide by

selling off assets) and'Sun Microsys- .

tems Inc. getinto a buying mood.
Large mediacompanies want in
badly; too. Witness The Walt Dis-

ney Co.’s joint venture with Info-

seek Corp., America Online Inc.’s
acquisition of Netscape Commu-
nications Corp. and NBC’s deal
with CNET Inc. Lycos Inc., which
claims it will remainindependent,
and The Microsoft Network are ru-
mored to be on the block. (Who
knows? They mightbe under agree-
ment by the time you read this.)
The action with IPOs won’t re-
lent unless the market turns
south—whichit’s showingnosigns
of doing, Others will replicate Com-
paq’sactinspinningout AltaVista

- along with Shopping.com. These

upstarts need freedom'and inde-

pendence fromv“mot'hgr ship”

stuffiness and inertia.
The message for IT: Be ready
to pick up the ball when your
company buys a hot e-commerce
site or decides to do one on its own.

The people’s choice

Once a paradigm is established, it is
secure until a lower-cost, broader-
reach, not necessarily better-quality
alternative emerges. When the time
is ripe for such a new paradigm, it’s
called a “strategic inflection point.”
That was the expression popu-
larized in former Intel CEO An-
drew Grove’s book, “Only the
Paranoid Survive.” The PC,its op-
erating systems and applications
took over from minicomputers and
mainframes in much this way.
During the PCera, the paradigm
of low-cost, broadly available op-
erating system software—the Mi-
crosoft paradigm—has beenin ef-
fect. Now, that paradigm could be
on the verge of being upset by open-
source software, such as Linux.
Under this paradigm, software be-
comes anearly free commodity, and
everyone participates in building it.
In a sense, everyone is already par-
ticipating in building Microsoft prod-
ucts—but they’re not nearly free.
Open-source software, not De-
partment of Justice lawyers, could
be the greatest threat to Micro-
soft hegemony.

Just say no to bugs

No longer will large corporations
adopt knee-jerk upgrades—acorol-
lary to the open-source software
revolution.

testers—for free. So why should
they pay someone for the privilege?
And even with hundreds of thou-
sands of beta testers, the products
from Microsoft and othersstill come
out buggy.

Theworst partisthat users have
no choice. Microsoft upgrades,
for example, are dictated accord-
ing to Microsoft’s quarterly-results
timetable. IT managers will final-
ly: get the idea that they don’t
have to follow like lemmings. Of-
fice 97-will stay'in production at
major companies for a long time.

Rent the apps
Classical groupware and desktop
suites will fade into the past, as
more and more companiesrent ap-
plications over the Internet rathe:
than buy them. " = :

There’s no need to be stuck on
the upgrade treadmill any longer,
writing check after check to keep
Microsoft programmers: em-
ployed—not whenyoucan
rentapplications over:
the Internetasyou: -
need them.

And why
rent. more
than < 'you
need?Bloat-
ware willbe- .
come athing
of the past as
users. rent
only the appli-
cations needed -
for specific workers:
and specific tasks. As
needs change, so will the pat-
terns of software use by anew gen-
eration of renters.

E-commerce rules

The Webisthe greatenabler. Even
though EDI (electronic data in-
terchange) has been around for
years—with many of the same
goals—the ubiquity, ease of use
and low cost of the Web make it
the thoroughfare of choice for con-
ducting business.

Snail-mail and paper-pushing
clerks will recede into almost-com-
plete oblivion as their functions are
automated and customers don’t
mind not talking to a person.

Extranets will become the means
through which companies talk to
their suppliers-and customers. In-
spired by the Automotive Network
Exchange, which is designed to
streamline the automobile indus-
try’s parts chain, and RosettaNet,
which does the same for electron-
ics manufacturers, otherindustries
will set up extranets of their own to

Users understand they are al- -
ready playing the role of software -

increase efficiency and lower costs.

As usual, there are unintended
consequences, not all of which are
good. Cybercrime will increase.
This will be followed by a spate of
cybercrime prevention, as law en-
forcement agencies do their best
to preventfraud—but archaiclaws
impede them. The government will
respond with e-commerce statutes,
the merits of which we’llstill be de-
bating 15 years from now.

Post-Y2K

‘No-one knows what will happen

at midnight, Dec. 31. The consen-
susis thatlife as we know it will not
come t0 a halt, but there will be
some malfunctions.

How serious these problems will
be is still a mystery. Since most peo-
ple on the street believe the Y2K
problem to be 1) silly and 2) avoid-
able, computer-phobestheworldover
will have an “I'told you so” field day.

The rest of us who think we know
better will secretly wish never to
be as fully dependent on comput-

_er systems as we were be-
~fore the turn of the

. millennium.
“The public,
businesses
and even
software
developers
will - be-
comemore
cautious
about re-en-
.gineering
business prac-
tices and rapid
adoption of new code.
It’s an unintended benefit,
but the Y2K bug will spawn a more
cautious attitude toward computer
systems generally, creating an op-
posing effect: higher-quality soft-

ware.

1-by-24 data centers

The 7-by-24 data center will soon
become the rule rather than the ex-
ception. Why else would you have
something called a data center, if
not to guarantee the uptime of the
systems contained therein?

The trend is driven by e-com-
merce, which must cater to cus-
tomers around the world who want
to do business at their own local
time. The trendispossible because
of the decreasing cost of storage,
the availability of network band-
width and the widespread use of
clustered failover systems.

No amount of computerization
fully eliminates the graveyard shift,
however, as computer operations
people are either on:duty or on call
around the clock tokeep thingshum-

ming or answer customer support
questions: “The computer is down”
is something heard less and less.
Companies where the phrase is ut-
tered will not be in business for long.

Mini-Microsofts
We predict that Microsoft will even-
tually break up, which will spur
competition as well as Microsoft
shareholder value.

It’s theremedy Microsoft seem-
ingly wants to avoid the most. But
it’s the one it secretly desires
more than any other.

Far from wreaking the destruc-
tion of Microsoft, the breakup of
the erstwhile software monopoly
into four “mini-Microsofts” will
spur yet another huge increase in
Microsoft shareholder value, as
holders will have stock in four com-
panies that dominate their mar-
kets—instead of only one.

Increased.competition in the
“Baby Bills” markets (operating sys-
tems, applications, content and
new media) wilthelp users, who have
more choices than-ever. And the
spinoff companies will do quite nice-
ly, thank you, as they dream up new
products freed froman overarching
strategy that linksthem to Windows.

The PC as appliance

We're already there, or close to it,
but the age of the PC as an expen-
sive and complicateditem willcome
toaclose, as the desktop PCbecomes
known as-a desktop appliance.

Inspired by the iMac, styling and
color will take hold as important
marketing factors as the machines
themselves become more generic.
Price tags for a complete business
system will seldom exceed $1,000
and will often be much less, Homes
will have networks of these appli-
ances and other smaller devices.

Flat-panel displays, once a lux-
ury, will become commonplace.
Microsoft will jockey for position
with its Windows CE technology,
which it will adapt to appliances
such as DVD players.

In parallel, the Palm Comput-
ing Platform will continue to add
power and features. Sun’s Jini will
fulfill its role as the networking
technology for any and all de-
vices—as they announce them-
selves to one another, first across
LANSs and then across WANSs.

Movement to VPNs

IT organizations looking to
implement VPNs are counting on
their promise to simplify remote
connectivity and at the same time
reduce costs.

CONTINUED ON PAGE 111»
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Initially; ’corpor,ate ITislookin, g'

to. VPNs to get rid of a big

* “headache” as well as lower costs

~ for remote access. -

' With remote access VPN, users
can dial a local ISP (Internet ser-
vice provider) and gain access to
the Internet and then the corpo-

: -rate network. When problems oc-

_cur, userscan call the ISP,
Beyond that application, VPNs
also promise to'increase efficiency

-'in dealing with customers, suppli-
ers and business partners. Today

only large and fully staffed IT or-

ganizationscansupportprivatenet- .

" work connections between busi-
nesses for sharing sensitive product
information and invoices using EDI.
EDI, a less-flexible and cumber-
some technology, will give way to
VPN-based extranets that can
limit access tosensitive product data
orpricing only tocustomers—keep-
ing competitors out—while using
the open Internet infrastructure
to deliver connectivity.

Both private dial-up remote ac-
cess networks and more static EDI-
* based networks will take some time

"~ to phase out, however, while

_* usersdetermine whether VPNslive
up to their promise.

Potent Java

- Thiswinter’s debut of Java 2.0 will

- change many perceptions of Java
aslanguage and as platform.
Enterprise.computing is where
Java 2.0 makes its strongest come-
back play. The original potential of
Java’s security features will be ful-
lyrealized by Java2.0’s policy-based
approach, while Java’s access to
Common Object Request Broker
Architecture distributed objects and
SQL databases makes it relevant
to every modern IT installation.
Asaplatform-neutral language,
Javal.xmadealukewarm firstim-
pression with its limited facilities
for building a modern user inter-
face. Java 2.0 addresses these needs
with the Java Foundation Classes,
the Swing component library and
other improvements, including
much-needed printing facilities.
Java’s early versions didn’t meet
some developers’ performance ex-
pectations. Java 2.0 creates new op-
portunities for just-in-time compi-
lation and other speed enhancements
and offers more efficient use of mem-
ory than Java 1.x. <

Linda Bridges, Michae‘l” Caton,
Peter Coffee, John-Dodge, Stan
Gibson, Paula Musich, Erica
Schroeder and Beth Stackpole con-
tributed to this story.
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more complicated, the open-soutce

model will be the most efficient:

developmentmodel; allowmgtech—

nologists to act as a community of

developers who have some coritrol
over themachinesthatthey use, not
the other way around. -

RAD
The past 15'years produced new
programming tools with graphi-
cal environments for crafting a
user interface and integrated fa-
cilities for testing and modifying
software. Initially, RAD (rapid

application development) mere-
ly tightened the cycle of edit/com-

pile/debug that hadlong been the

essence of the programming
process. In the mid-1980s, prod-
ucts such as Borland International
Inc:’s Turbo Pascal dramatically
accelerated the development of
text-based applications for DOS-
based PCs. However, it was Mi-
crosoft Corp.’s Visual Basic,
which debuted in 1991, thatset a
new standard for every subse-
quent tool to match—at least in
programmer convenience, though
notin application speed or in ro-
bustness of software engineering.
With its popularization of com-
mercial software components,
Visual Basic'propelled a transi-
tion that more elegant languages
had ‘merely promised, paving
the way for the reusable classes

ofJava and other tools that have

since emerged.

RISC

.+ -ward-compatible. Users have been
~ the winners., i :

SGSI -

In the early 1980s, most peop]e
weren’t concerned with the inter-
operability of theirhard drives. But
industry pioneer Al Shugart saw
that, for wide industry acceptance
of PCs, a standard method of ‘ac-
cessing peripherals would be nec-
essary. Enter SCSI, which in1986
added byte-wise access to data
and a logical addressing scheme,
obviating the need for inefficient
and cumbersome serial access of
physically addressed data. How-
ever, it wasn’t until the Common
Command Set was-added to.SCSI
ayearafterits debut thatitbecame
‘the basis of a linglia franca for pe-
ripherals, jump-starting the drive
industry and paving the way for
such.important innovations as
RAID.

VGA

It wasn’t the first time for color on
a PC, but IBM’s 1987 release of
VGA, includedin its PS/2 line, was

‘the most significant, The jump from
16 to 256 colors (at 320-by-200-

pixel resolution) could only be de-

scribed as breathtaking, giving users

more than ever before the ability to

reproduce information as they saw

A also let users dis-

usherin the dawn of tﬂe GUI, desk-
top pubhshmg and arcade-style com-.

RISC technology, inffoduced to
deskside systemsinIBM’s 1986 PC.

computational performance. A Re-
duced Instruction Set Computer

speed and-ease multiprocessor

memory interactions. But early pro-
ponerts of new RISC designs un-

Intel Corp. X86 architectiiré and

RT, has made it practical for chips’
to keep scaling the heights of

was expected to perform com-
monoperations withmuch greater -

computing with more predictable - :

derestimated the momentum of the'

THE AGE OF GREATION

itsinstalled base of software, tools

and skills. Digital Equipment
Corp.’s Alpha, Stin Microsystems
Inc.’s SPARCand Motorola Inc.’s
PowerPC have all pressured Intel
on brute processing speed, but In-
tel assimilated RISC techniques
into the core of'its X86 line. Pen-
tium-family chips, and competitors
from Advanced Micro Devices Inc.
and others, apply RISC principles
to make efficient internal opti-
mizations while remaining back-

hen Tim Berners-Lee applied
hypertext to the Internet and
coined the term “World Wide

. Web,” he envisioned a way for
-easy collaboration on projects.

- What he got was one of the signa-
ture innovations of ourtime; -
transferring the academlc Internet

into & medium that.has changed

how information is distributed.

puter games on the PC. Even to-
day, VGA is the basis of virtually
every video adapter on the mar-
ket. VGA -also marked one of the
last major contributions to the PC
hardware design from IBM, as com-
petitors and a growing third-party
hardware marketsignificantly sped
up innovation.

Windows

Nearly 15 years old itself, Micro-
soft Corp.’s Windows epitomizes
the savvy-over-smart culture that
has led to Microsoft’s success. Ini-
tially a pale imitation of the GUI
introduced in the Ma¢ OS, Win-
dows has been prone to:bugs and
is hobbled by its DOS underpin-
nings. However, Microsoft has
shown time and again that atten-
tion to backward compatibility,
mundane but productivity-driving
needs, developer support and
OEM deals are more important
to the success of an operating sys-
tem than technical merit alone, re-
sultingin the mass.adoption of Win-
dows on the desktop. Microsoft in
1993 applied this formula for suc-
cess to drive adoption of Win-
dows NT in the server room and
on the engineer’s desktop, catch-
ing Novell Inc. and Unix vendors
off guard. «

Herb Bethoney, Michael Caton,
Pankaj Chowdry, Peter Coffee,
Matt Kramer, Jim Rapoza,
Cameron Sturdevant, Michael
Surkan, John Taschek and Chris
Yates contributed to this story.

THE AGE OF T

Lee developed the ﬁrst Web
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browser-and server while at
CERN, the World Wide Web has
evolved to the point of ubiquity.
Information:and publishing were
the first driving forces-on the
Web, spurred in late 1993 by the
release of Mosaic and its use of
graphics.

of the Web and earchlng for
tools torein inits power. Im-
proved securlty,has helped ease
consumer fears about buying on
the Web, whiile new:technologies
such as XML have smoothed

the path for companies to do
business over the Internet.
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- flew. the family.to Orlando,
with Novell had been

,  phone light took the magic out of the
* kingdom: Ray Noorda had called-to cancel
the deal. :

In.a 1994 mem’o, Chairman Bill said he:felt it was time to.
Its. The internal- memo, titled “Shrimp and Weenie
“Novell- recently announced (yet another) record quarter

and profltabilxty The frostmg on thlS cake was to Iay off 4

it out over just
‘who owns what rlghts
to the flying-toaster
- screen saver -

oncho Philippe Kahn’s infa-
1y decadent toga party at
ars Palace, during Comdex/
1285, saw alf the'major industry
players of the day wearing sheets
(and, in most cases, three sheets
to the wind).

promo video for
s.Excel, workers.so
i the boss wnth a 386 PC

- ed to il the office with the prod-
ucts. In came Bill Gates, dressed as

. an office clerk, wheeling in-a PC and

1 -announcing, “Sure, Il be glad to put
one on every desk!”

ewsweek article asked notable businessmen where they were
Vietnam War. Mitch Kapor, founder of Lotus, said he was
] protests at Yale and “experimenting heavily with recreation-
foals. It was a central part of my existence. I'm just horrified at
what | did. The thing that made the most difference
- to me then was psychedelic rock.”

3 PG Forum, Congressman Ed
ahgned the PC lndustry for Iackmg

gove ment to make my applications. .
more Gompetitive with Microsoft.”

 Expo Katt Party.in 94,

| Jackson while helplng edi-
heel out a birthday cake to mark
the firstyear anniversary of PC Week's
Inside-section. .

lue. The winery’s‘label used bar lettering similar to IBM’s logo
d'natiorial exposure via-an AP-story speculating on-whether or

ps the most “exotic”
held during Fall *97
jas at the home of
ayes Microcomputer -~
" Chairman Dennis
_ Hayes. The “down-
home barbecue” at
Chez Hayes featured
. *hostesses” who
~would have:made.
. Howard Stern blush.
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15 YEARS OF THE
UNEXPECTED

‘70U JUST NEVER KNOW, THAT’S THE BIGGEST LESSON WE WE
‘leamed in15 years of covering this business. This week’s

- place over the past decade and a half.

. 'Dlgttal s Ken Olsen, were in denial even after the revolutlon was
well under way: The acqu1smon of Dlgltal by Compag; the flrst
i major IBM PCclone maker, was that revolutron s apotheos1s ;

trends notably, the rise of Microsoft. In the early 1980s, the com-
- pany seemed to'be IBM’s pet poodle——then it turned on 1ts erst-
while master and savaged it. In the process; M1crosoft came to e~

. semble IBM, relentlessly pursuing market share and being pursued
n turn, by the Justice Department.

" THE OPEN-SOURCE Lotus, which was the largest PC

. 'MOVEMENTWILL  Software maker in 1984, sputteredin

. LEADTO A MICROSOFT Competition with Microsoft, only tobe

» THAT LOOKS FAR -

DIFFERENT FROM THE
‘ONE WE KNOW NOW.

velop groupware that was on &' par w1th
Lotus Notes. : ,
Although the Internet was not new

to mention the e-commerce revolution. And did anyoriein 1984 «

access for children? We don’t think so:

Although Unix was making rumblings in commercial com-
puting 15 years ago, who would have predicted that an obscure
 Finnish engineer named Linus Torvalds would launch what ap-

pears to be a paradigm shift in the software industry; the open-
source movement, and at the same: time. give Mlcrosoft’s operat-
ing system monopoly its first real challenge"

‘In hindsight, the Y2K crisis ‘was predictable. But 15 years
ago, ironically, no one was predlctlng it. And who would have
predicted the rise of ERP suites andd wundervendor frorn
Germany with the unhkely initials SAP? :

Looking ahiead, where will we be 15 years from now? '

We predict that the trend toward cheaper PCs will contin-
ue—to the point where PCs will be given away. Money will be
made from Internet access charges and charges'for’yWeb content.
The data gleaned in traeking customers across the Net will be-
come a common currency that will grease the wheels of the Inter-
net commerce machine.

Software will also be given away, or nearly so. The open-source
software movement is not a flash in the pan. This will lead to a

Microsoft that looks far different from the one we know now. Its op- .. v e )
*‘Bill Machrone’s colunn on seri-

erating system monopoly will wither away, but the compary could

be hugely successful in new areas such as interactive media. In addi-

tion, security for all users at all times will become absolutely essen-
tial. Cyberrobbery and cyberterrorism will become problematic. -

We'll stop there. Those trends seem plausible enough; But
it’s the implausible trends that we’re particularly looking forward
to. We know they’ll surprise us—and continue to make this indus-
try the greatest in the world to cover. <

15th anmversary commemorative edition of PC Week chronicles a
. the unpredrctable——often astoundmg—changes that have taken ‘

Few ‘people predicted the PC revolution: Great mmds, such as. '

The PC revolution itself spawned many’ unforeseen events and i

acquiréd by IBM, which had failed to de-

in 1984, few people were dreaming of the World WldekWeb——knot “

imagine Internet pornography and the problems of safe Internet '

EdltOI‘laI '&v,y’ﬂpm on

Readers agree that the Pentlum HTI’s serial
‘number would be only one of many IDs but

dlsagree onlts effects Another exammes SAN S.

e Flnally, a rnember of the techm—".
" cal press.who putssonie real
i thought hehndhm c_omments (Bill

: éb 8, Page 67)
"It was amazing how fast the
world turned-on Intel and its in-

- clusionof serial numbers on the

Pentium 111 processor. Sommehow,

“[the inclusion] became the em-

bodiment of evil and Big Brother,

Butthéserial numbersarejustsome -

of perhaps 25 such numbers that
can be associated with a person.

| I fact, [the PIII ID] is a feature’

“thatis. meanmgless unless some
form of software reads and au-
thentlcallyreports it. AsMachrone

“-said; the benefits of validation
"outwexgh the potentlal abuse or

is the onlyjournal:

ist who rightly points out the

wealthof serial numbers already
assomated w1th aninidividual. Why
the average person would have
privacy concernsnow is amystery.

- Dofolksrememberithat theyhave
 one o more telephone nuribers, .
Social Secunty numbers, check-
| ing aécount numbers, vehicle ID

numbers, eredlt card nurnbers
ZIP codes, MAC addresses, IP

addresses; ¢-mail addresses and

driver’s license numbers?

If this were 1975, then the
threat of technologies that-em-
power Big Brother might have
beeninterestingreading. But, like
it or not, Big Brother capability
is here now. How and when this
information is used is of con-

~cern=not the fact that the in-

formation exists.
Mark HarrIS
DIRECTOR OF CHANNELS MARKETING
EXTREME NETWORKS
- CUPERTINO, CALIF.

al numbers was wrong on both
technical and emotional grounds.

He states that every PC already
has a unique ID on its NIC. Yes,
but the MAC address does not get

" sent to the destination address un-

less the destination is on the same
subnet. Almost no one. sees your

MAC. Hesaysthat every cellphone

has.a unlque ID Yes but it does

“not get sent to the person you're

- calling only tothe service provider, /
Caller ID would have been a bet-".
ter example and even thisisblock-:
able. Thecodein yourradiotopre-
vent theftis a completely separate
issue: ThlS is more like-a key that
turns the radio off: It is not-any--

thing that can identify you.

On the émmotional front, T be-

lieve he missed the-point.Lamnot
aprivacy fanatic who thinks there

are people tracking me on'the In- -

ternet. I don’tuse anonymous re-
mailers; and I let most cookies
through. Even'so, I am bothered

-byamethod to permanently track

me. It would be like requiring peo-

ple to leave their Social Security

numbers at every store that they
browse in:

If1 dec1de to transact business”

with & company, sure, it needs
some information: But if I'm just
looking or just get thrown into its
Web site by accident, I do have
some expectations of privacy.

: MicriAEL HarrisoN

SENIOR SOFTWARE: ENGINEER -
Lucr:m‘ TROHNOLOGIES
DNS IP SERVICES Pkooucr Group_

Fibre Channel, yes -
While Michael Surkan’s musings-
on Gigabit Ethernet LAN alter-
‘natives to Fibre Channel SANs

were thought-provoking, there are
clear technological and market ad-
vantages to the current storage-

area network model, especially
scalable and fault-tolerant switched

SANSs (“Justsay no'to Fibre Chan- -
- nel SANs;” Feb. 15, Page 102).

For example, Gigabit Ether-

an IP networking technology, is a

poor channel technology. Gigabit.
‘ Ethernet’ssmal 1.5KB packetsize

net, despite its appropriateness as ~* today.

induces-a large processor load be-
cause the processor has to service
somany moreinterrupts. Each time
a packet is teceived from the net-
work, an interrupt is sent to the

sprocessor. Obviously, a 1.5KB

packetstream interrupts the proces-

‘sor.roughly 85,000 times more of-
ten than'a 125MB Fibre Channel.

packet stream. That leaves less
processor bandwidth:available for
other applications: One work-

- around would be to use 2KB frames

andimplementsequencing, but this
isincompatible with most Gigabit
Ethernet LANs, voiding the ben-
efits of Gigabit Ethernet stan-
dardization. *-

Flow controlis another case in
point; using packet loss as a trig-
ger for flow control is a waste of
resources: Fibre Channel does not
lose frames, due to.its built-in,

~ standard, flow-control mechanism.

In addition, there is the issue of
SCSI support. Fibre Channel has
it; Gigabit Ethernet doesn’t. In fact,

_ask any RAID; disk dfive or tape

vendor about its plans for Gigabit
Ethernet—they don’t exist. With-

“out SCSI support, Gigabit Ether-

net cannot circumvent SCSI’s scal-
ability and performance limits.
Meanwhile, vendors and server
companies have announced SCSI-
over-Fibre Channel support.
Finally, mesition of Gigabit

- Ethernet interoperability’s grow-
ingpainswasabsentfrom Surkan’s-
““column. Fibre Charmel mteroper-

ability is near completion. Gigabit
Ethernet for everything doesn’t
make serise. ‘Wasn’t that also the

‘promise. of ATM? Meanwhile,

Fibre Channelproducts and com-
plete SAN solutions are shipping

: THOMAS RAEUCHLE
- VICE PRESIDENT'OF ENGINEERING
OR COMMUNICATIONS INC:




