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! .. WWe Can't Predict What Wil = appen

“INoboedy knew early in 1921 where radio
wasrreally headed. Everything about
Preadcastingwasuneertain. Eoer my ewn
part | expected that sincellt Was a fiorm 6f
telephony, and sincewewereinithe
BUSIRESSIG UFRISAINGWIFES o e epheny,
WewweresuretehelnveVvedin
gfezielezisilplef somlen oy

— Wellisr Glifarel flietra Presielept gf AT & £Y2i0




' [EXpected |nnovation Rates ofi Optics,
e Siorage, and! Electronics
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! @1l Fueled The I ndustrial Revoelution.
e Vil Banawiath Fuell The New Economy?

- Content, personalization, community (Excite, Yahoo)
- E-commer ce (Amazon, Cisco)

- Extranets (Auto Exchange, Asera)

- |intranets (Netscape; Microsoit)

- Application eutsoureing services (Corlie, Qwest)

- Extended bandwidthi& services (Broadhand Ofifice,
Concentric)

S \dee & audie(Real Networks, Replay i\

2 Operating system dial tene(@west/Microsefi,
StierageNeneIks)

- Upwelteens W ziepne to) ppElenlpleeo
(ESIICENNCEEITBECHESY)

.. ancltne Best Surorizes (Like Napster, Corlo & BEO) (et to Cofrlel




B8 1 he Environment

1 Hyper efficiency or Adam Smith ||
- Hyper speed

 Winner take all economy

' \V/alue add transpareacy.

. RISk as a reguirement?

1 Chiangeas e Precess
SIECHINGeEY asie difver

2 DISECONEMY G Scalé

. [Teepirlosifteitraerd pffostrietife




B C| O's | ssues

1+ T'he problem of legacy - systems, people,...
. SKills shortage

Re-engineering the enterprise fior technolegy.
9ased competition/strategy.

IRtranetsié, extiraneis amoeng isiands of
Infermatien/sysiems

ByRamiciniermation arChllteciUreNs;
Shatlicidatalases(SenieipRisEimerest)

ezl flprlecor garzilor) & fLitfeof Seriyvele




B \etwork Operators | ssues

> 'he proeblem of legacy - systems, people.,...
. Skillsshoertage

1 Re-enginearing the evoelvahiliby: &
E13S0lecense

S ERabling valleadeediserVvicesics exteral
SE/IGE OpPEAleS

NGO
N EreRERENINACCHRESSTHEN OIS




B N ew Networks, New Possihilities

+ |Internet scale data centers
+ High bandwidth (really!) lasimile
2+ retal handwidth expleding

1 Connecvity -'evermnels teveryplace’,
Jevenyeevice:

APRIICENGRSIEGYEMIE
L ASPRES




B N ew Networks, New Goals

. Complexity thru federation NOT integration
2 Adaptability & evelvability,

- Configurability NOIF custemization

- Miedulaiity = micro; open systemsmode

S Parspalizanien

- Noollezitlap)lriieraderzigifiny, tiallilse At

DAl NATENAETENRS)SIES




B\ ew Areas for | nnovation

5 Network — Telecom equipment & SerVices
- EXtranet infiermation architecture:
S \Virtual computer

- Network servilces: “ decomposing’
Hhecomputer

Sanvicesiniasipiciie




B N ew Areas - Telecom Equipment

IHot Boxes & Hotter Software
— Optical backboene (Corvis)

— Metroglue (ONIi, Zaffire, Cerent)

— Renovation — Cerent/Cisco

— [P routing (Juniper)

— | Phasedivalue added serviices (Redback)
— VVOIRSWItCHESs

INEWSyStems
— /@) P —s2VICES, VOICERIreEEsSInG), Signaling
— Vore geledet gracess|nic) softyyzlre
— Qgijezl] gt eEs
— Melrlzieferrlenst systerns (A gzitls, Slejiflzl)




B New Areas - Telecom Services

) Bit market — secale, | P everywhere (Qwest)
1 VVOI P + velce services

o | P Netwerk Basedl Services— processing
power (VPNFS, €0OS,; ...)

\/ARESEAICES ORI nEelWorks
(SmertpIpes, Akamal)

. Services WV elpleielerlen)t sefVlees
(Corean, Agzlils)




. W8T he | nfrastructure Stack

Aseralnktomi Smart Pipes Marimba ISSVerisign _
Resonate Corio Jamcracker LoudCloud Zambesel P services
LoaicTier Storage Networks

WebMethods Active Tibco BEA [P Software
Veritas MSFT Bow Street Oracle Apache

Sun Cisco Dell IBM HP Compaq IP. Components
Network Appliance EMC Intel Seagate

Exodus Qwest Level 3 Akamai, Onfiber, iBeam, INELWOThe
CacheFlow, Digital Island Coreon Cosine InterVu Services

Aceess

Qwest Level 3 Williams, MCI Comm ATT S oviclers

BroadBand Office Sprint Rythms Covad Concentric

INERVEE

Juniper, Cisco, ONI, Sycamore, Cerent, Nortel, .
Corrlgofiefits

L ucent, Copper Mtn, Redback, Zaffire, Ciena




! INew Area: “|base” for the Enterprise

Tthe Real Time | nfermation Architecture

M ulti-architecture architectures
Vl essaging| paradigms
IHeteregeneous datalnases

Vil etadaiel

Entitlement: autheatication, authoeriization...
Inter-enterprise MIIS, diverse envilfenments
diransiation

=

(CORRECHNVILYA SPEEHS IMBUES, GEVICES
Caflereney of Iifof prlzition)




+ Architecture fior multi-arcehitecture integration
Uniffication of the Ul - * personall portal®

Universal; application independent
“entitlement system”

Miessaging, EAI transiation...
Coniliguirakleand peisenalized
INGE guIteiexinle slSsinessiel| ect imedeliing:
NeIFguItEteweksil oy ane rulEsiengie
S REZI e enelel emenl
Misslor: Clecolze el Delljze tre rest




Architecture ConnectiingyAGCHIiEeciures...
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_Branded Portal - Dverview - Hetscape

File Edit “iew Go Communicator Help

i 4w A & a2 < & i@
i Back Forward  Reload Haome Search  Metzcape Print Security SO
T W! " Bookmarks & Location: Ihttp:.-".-’m|:|aInts.-"wwwl:u:ms.-"html.-"l:uranu:leu:lpnrtal.html j ﬁ' Wwhat's Related

Ynnovaltive
ne.

Single sign- d

rder Management

Home

Promotions Sales Support

g Cart

o S 3 .
an TXSETTX: service

Totoe conlonomn so o copmerce site. Please check your messages, status changed on 3 items. Remember, owr spring promoiion exnds in 30 days!
Marketing

Service & Support  System Admin

on ||
o EAL e

Back Office

;Sale5 Calendar
: 1=- 6 unread

- SFA
rezentations

_,F'rlce Configuratar
B0l Caleulatar

:;Hu:-w to Compete
 Browee/Download Collateral

Marketing
- Manage Lead Sources
|Digtribute Leads

2= New

ProGUCT Tprmation Security
Froduct Crwe niel

M

Qi t I

= Catalog
Froguct Helease Sschedules
Standards and Compliance Information

LDocumentation

tions

Uw Wor kfl OW egistration (expires 04-30-19990
ter Kit

Urder Unhine and 5awe!

Company News

Innowative, Ine. posts record @1 finansial results

Anr rative, Inc. Small Business Support Program

nnovative, Ine. o procesd with expansion plans

inces strategic patnership with leading service providers
Corporate campus siated to open Januany, 2000

hore Mews!

Training

Technical Cerdification Program

Administration Lead Anabysiz
; 23 Z " MODF Feports and Anal
A ~Aldliance Program

|Partner Directony
~Parttner Begistration

Profile

Service & Support
|Technical Support Request
ed 03-22-1999

AT ( RM sived 03-26-1999
B

inarranty Claims

=

Browse Training Catalog
Eegisterfor Online Courses
Coovunload Training haterials

Events

EBrozdBand 93 Julby 12-16, San Jose, CA, USA
Metworkers Yancowwer July 13-16, WVancouwer, BC
Acuta July 18-22, Nashwille, TH, USA

Fusion '93 July 22-25, San Francisco, CA, USA

Eegister Here
Wirtual Event! Come meet Dawvid Houston, WP of Engineering, Juby 2
“Wirtual Ewvent! Best Practices for E-Strategies, July 232

your Mmessa
Order #234-1927 $hipped 03-12-1999

Order #574-8763 Backorder 03-04-1999
Claim #7E83-6542 Bpproved 03-15-1929

Fart #C-87493 In $tock 03-23-1999

Spring Promotion Petails Posted 02-01-1992
Eephy to Inguin #2622 Posted 0:3-29-1999
Eeply to Inguin #2625 Posted 0:3-29-1999

Meeting Rooms
04-01-1999 9:34am PET 2 rooms active

Today's Events Begister Here
Business Center Fdrum - 10 paricipants

Meet the Developgrs- 23 participants
E&D Lab - 12 partjcipants

Message Boands
Tech Talk-Ff nunrajad

Best Pr:
ssche [V %sage
Boards

Small E
Usenet

Personal Links
Sales.com

EmF ower Associates
Ciseo Connection Online
JustSell.com

-8 unread

Industry News

Intel to umveil new nebworking chip
EPHQwest Drives Fiber Underthe Thames
EhiC-Sierra to Acquire Abrizio

Blaze Afterburner Evaluated by Corning
Iare Meus!

|Document; Done
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B New Area: “ Virtual Computer”

A Computer: Distributed Over the | nternet

77

- Networ ks of computersasthe” Virtual Computer
2 Scalabilivy: off hardware- adal & delete

1 Salit managenent
1 Geographic disiripuiien
Eeadvalancinegrcachine) COS; . SEVICES
Res/lience
< Netwerg ggerEi]rle) sysien)”
~SETI, Nzlgster, Falfiers




B Case Study: Router Networks

+ Behave as”“ one’ machine
1 System self-adjusistor nede” failures

1 Capacity can bheadded/deleted! -
SSaliFerganizing:

N GeographicaliyAaisouirses

- Wlelrlziejeel feifltif e rpleieles




B New Areas: Network Services

TThe“ Decomposed™ Computer Architecture

Sterrage services

[Datalase services
W el server SIHAT P servers
. [FCP/I'P session servers
T Applicabien; SeVers

CompositesaVices
— Reolleziijoy

— ezlo] ozllzinielsle]

— Dlstrlouiion




B \ew Areas: Network Services

— System Services
o Storage/transiators (Oracle|FS)
» Network desktep (IPlanet \Webtep)
s Synchronization

— Personal Serviees (Microsefit net initiatives)

o Network rdentity & directory
sl SEAICH
o' Pliexy saiviices
sNeifiIcatieRréIVIiessagiig
PEsenelizaien
M E Siare
Dyslzinglie Delivery
Plziizr Worcilow, rules ereiries .




B Case Study: Zambedl

..distributed data services




! .I_.i- I ! !

Al Diifferent View ol SenVices). ..

. mlredbsine Newwerle [Siige Copnlotjiey




! INetwork Services 1 - Applications

5 ASP’'s- Corio & Asera
 Leudcleud'/ Logic Tier
> SterageiNeiwerks line

. Broadianed channe s— Broead Band
“0Office, Inc.

. OraclelES




B N etwork Services 2 - Sevices

1 Caching (Akamai)

. Content reuting

1 Storagei(SNI)

- Authentication & entitlement (Ohblix)
i SECUITHY (Ver|S|gn)

-SAgents W

- Wornkflowi& ruIeSenglnes

2+ Virus & mtrua@detectmn

. OMAP(Ahatis) 4 %




a Network Sernvices 3 —

Ithe Network |'s the Computer

J Directory services

o+ HI TP services

+ NES & ClE services

T FCR/INZESESS G SEVIICES
DAl A ASSISSVICES

. M essaging|& Heufifcation

- Proxy. & agen:tﬁservmes

- Pattern detecg%qﬁ A0




! Network Services 4 -bisributed Systems

2+ Distributed computers— Centratta

1 WebOS — single image view: of machines + new apps
— Proxy services

— Seareni(infrasearen,, ...)
— Caching (Akamai)
— [Directiory, entitlement & Security.
= Mobile™ transiaors;
"= Virus detection 4 O ;' |
— [Lead Balancmg
— Content routlmé 0

— Spam A, ’a




B Other ...

Remote Services— multi-trillion globall mar ket

Collaboration — Eiredrop

Re-engineering datahases

— [Data Vs, majority of human Infermatien enline

— Vietadaia

— QOS, reliability vsicest Vs, accessitime

— DISiruitien & federaied daialnases

— Sealablity: size; cencurrent Usars,...

= SECUILY entitiemeat eningg

— Trllllegsiof eizenles, difllons af efiepiis allflepsiof sefvers
— Aclzlgizlo)e o) <rlags ager it o]




B EEconomics

ITherelative cost of computing and human attention
naschanged

IThecost of “ fallure” isincreasing expoeneatially.

TFhisnew econemics requires that computer sysiems
e auieeveryining: autermsialiing avutenmanacing,
alitenealing, and autepregramming

Computerscan algment iumaninueligeacelay,
anelyzZine AR stimmadzineidaie;
BYAGREERIZIRGNEBYARLE IgERt N AaRsSIWET R CIEEe]
gUEesHieRs e YARIGHIING PECRIEMAERNRIEESING
BRGSHERRENR




! \/alue Prepositionsfor the Future...

Demand elasticity (currently 3:1 for bandwidth)

PriceModel for thefuture & derivative
Preduct/operations econemics

Eederation & confiligurration Vs, Integration &
custemiization

SAUteeVEeViRInG: It NEWVEIHK & SolitWare eperations
SKIliS Sipriage

Testlple) & Vellelziifon

Power & sjze

New rrlaclels— giisinless rletWorle, souftyvzlre, cleyjce




B T he \Weather Forecast ...

) Rate of change will accelerate - lifewill be
more complex, busier . . .

2 Adaptability, agility: & moemeatum willfbe
the key tosucecess!

S Rneyatlen, epRerIURIIES &
entrepreselrsnip willstRRve

N DISUPHERINVINNETHEGREEFGIRIEEEY

- B forcetpes & reilirawwill o]
zlgLipielziplee




Comments?

vicrloslzi@<oc, corn
YWY Koeo,carnftesirr/viniocl, firr)




‘ KPCB Telecom Portfolioe: | nfrastructure

Backione Broadband

Transport |P Core Regional Metro | P Edge e Enterprise

Convis
l L ightera
l Juniper
Cerent

l Optical Networks

l New Access
l Redback/Siara

l Cosine




! KPCB Telecom Portfolio: Services

Backione Broadband

Transport |P Core Regional Metro | P Edge e Enterprise

Applications for Service Providers Applications for Enterprises
Owest
\/aliiant | Sky
l L ogicTier l
l Coreon

@Home

l OnFiber
l Broadband Office

l Concentric

l Rhythms




! Viany Companies Will Not Keep'Up!...

[Feading Computer \Vendors |_eading Computer \Vendors
(Cast Generation) (Current)

IBM - Sperny - IBM - Compagd
H-P - Univac » Sun - H-P
[Data Generals - \Wang . Dell

D)=@ - Cray

[PeZenECommuRICENERHS L ezlelifle] Carnirritinllezitlon)s
Venlelors Venlelors
(Clrrert) (Next Gerlerzition))

Eifceq]t - Alcatel
Nere] - SIEMENRS
(CISCO SN EWISHEGEE
hellzles - Clena




BB V] ainframe to PC Transition

40.0
35.0
30.0
250 Amdan Data General
20.0
15.0
10.0
5.0
0.0

) N 'b 'b

INEWANINNErS EEMErgEd

T histimetrhesiakes
ar e eyeRsso0B!

Capital Fled L egacy Systems
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. INew Technoelogy IHas A History...
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B One Analyst’s Explanation:

Time Platform(s) Network Operations Model

1960-1980 M ainframe/ 10:1 people/machineratio B ngnggméﬁt
IBM' era systemswere single
vendoer solutions
1970-19901 Miinicomputer/ 1:1 people/machine ratio ionptr'{gi'jef?vfg;ggft
DEC era preplianned
NEWOIKS!

\Workstatien/ 1510/ pecple/machine ratio
PC era

—

NEW Fleter i<
. . N OPEEBRSISYSIENS
Enterprseneiverks/ s 11007 people/machiieratio mpust he desi%ned

Ciscoera for zicligizilliy zrc)

crizinicle (riewy

_ _ ecjul ornerst, raultiole
Breadisgieipacke: 1110007 peoplEmacneENatio S SyESoENTa)
NENVEIKSE? service offerincs/
orovisionirig).

—

Sourees PaulfJehnsen




