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e's Change And
here|ls Change

. eveny sirategie inflection peint [Is]
chiaracierizeaiby a 10X" Change:...-

Hhere s\wind ane tihen therels e iy/phoon,
thereanewWavesiane e theresaistnamic
- Arlely Groye




Jﬂe EnVilfenment




B T he Environment

> Hyper efficiency or Adam Smithi ||
- Hyper speed

S \Winner takeall econemy

S \Valleadd transparency.

L Riskeasiarequirement?

S (CHaNEEaSI2PReEESS
SEChneleay asiaaiNver

N DISECONEMYAGCISEAIE

. Teerirlostirteitira & Jrfosirtcitire




! Envirenment: “ Change as.a Process’

Business model evolution everyday!
Infirasiructure reneyvation

Sysiems evelution

Stifategy evelutien




‘ Envirenment : Technoelogy as a Strategy, Drivers

CharlesSchwab WELLS

FARGO

amazon.com'yyn 1 A mIART




! Envirenment : Diseconomies of Scale

5 [Diseconemies of process/ hierarchy
- Himefior Infiormation disburrsement

2 Lack ef - real time" — Poor Cosi & POor
Partnes experience

e s xampnRtisIearninelcliive S edgeina
srloft oracltici ayelayer|cl




B T echnostructure & Infostructure

) Specialization & complexity: of technology
- [Decision-making: tep down or Bottem up?
- Theroleef the fringe” employee

- Nuaneesaspitialls

S Herizentall& verticallcommunication
& COPPERANGR=IBIGRIAEII

. pforpreilon) gzisec) elvpziglle cleelislan
fflellple




! it"s Not Aboeut a “ WWebsite’

-+ Brand building — pull vs. push vs. infiormation
2 Proeduct marketing & research- a new paradigm?
- Cost of servicesand geeds

= New variables— custemer datalnase, persenalized
Proeduct

L egistics(Eed EX), buying (EreevViarkets), admin.

L @peratiens: erderma, Billing, seivice;
REUS, IVERLeR/::

+ Treipsozlreriey
« New rriaclels- el zigleer ez, Rrleelinle, AnfleZos




B N ew Networks, New Possihilities

) | nternet data centers

 High bandwidth llast milie

2+ retal handwidth expleding

- CoRnecvihy -evemnesteveryplace’
- ANoollezilgnisiover L R=Y EINS

DASPAS




FeCIO’slssues




[ C| O's | ssues:

 IThe problem; ofi legacy - sysiems, people.,...
. Skills shortage

- Re-engineering the enterprisefor
[echnolegy: hased compelition/ strateay.

S RirAaRES & extifaners amonaislands of
IRferMalIen/SySIEmS

S PyRemiIcIRiCAmENeRIerCIEC UV SISIalE
clzitzigzises (Feriier of s rrlaclelst)

. Rezl ilflecor goretlon & fLilfe of softyelre




! ClO’'s |ssues: |_egacy Engineering

) Optimization for what
— Cost

— Performance
— Reliabillity
S SyStems
= BUSINESS Process




B C| O’ s | ssues; Skills Shortage

1 Complexity increasing exponentially
— More systems
— Miereapplications
— Vieredevices
Rapld change
— Easier versiens
—INewreguinenents

rlLisnlen) ezlo)iel
— Lz ofralyinai <tjg gy

— Ouriloywiram VIS




! Cl O's |ssues: Change Vlanagement

-

- Old databases)
- Old systems
| egacy legic
1 C/S arenitect

- New applications
S New users
S New “ Iinternet”

envirenment

= \Violiti-arcnrtecture

systems




! €l O’'s |ssues: Real-Time Corporation

1 Manual precesses

1 Bateh proecesses

1 [Discennected systems

S Simited parthes connecVvity (EEbI)

SRereasing realinmes reduirements




! €l O!slissues; [nformation Architecture

Intranets

EXtranets

M ulti-ar chitectur e enavirenment
Personalization

ViiaRagealaNiicy,

BUSIRESS Silfateqy/ ready niirasiructuire
o Unifiedicusiomer cata(Epiphany)

o Peifipler Inforngzeilon Jriieeffzitfo)
(Contrachmenticaciures)

s BlineEamere




! (€l O’'s Iissues; Engineering M ethodolegy:.

7 Evelvability

1 Speciialization

1 Experimentation

1 Chaneelselaen

2 [DIversiby,

S CoRnecHviiernented
. Best of gfeecl ofeniiee
SIENEERES




Fe Road Ahead




B8 T he Road Ahead....

- New goalls
 Relianiity,
- Genepoeo

P PROCESSH 010 2NIIZEMICIIERS57




! Road Ahead: “ New” Goals

5 Complexity.

' Adaptability:

1 Custemizabiliby,

- Viedulafity - epen sysiems model
S Persenalizaiion
SARRIICENCRNRLERCRERINIIDY




B Road Ahead : A “new” Reliability

+ 'he shuttle Challenger: designed not to
fiall

1 Bllelogical systems: designeaditosfiall
graceiulily

2 Complex sysiems; evelUtienarRy,
zl0)f erelep)

. 2407 rplsslon) erftlczll systenls (Raliier Vs
BIHGHERENGIKS




! Read Ahead: Diverse ™ Gene Pool”

- M ofi skilil's
- MiIX ol areas
= Mixiof persenalities

SVIIXAEIN9IESES




! [Road Ahead: Organized Chaes"™ Precess:
Tihe Shepherd or the Sargent?

) Theflakes\vs. architectsvs, Implementoers
1 EXpenimentation

S Execution

S BEUCGENS, Sehed il es  iaskS\S,) PIF0] EClrSiZigE




Nevv AlEaS

ieilRGeYalen




B\ ew Areas for | nnovation

- Extranet information architecture’
S \Virtual computer

S INEWEIKE SErVICES = decomposing’ the computer




! New Area: “|base” for the™ Extraney’

The Extranet Iinformation Architecture

- Miulti-architecture architectures
-+ |VIiessaging|paradigms
1 IHeteregeneous databnases

2 Vietaoata

) Entitlement: authentication, authorzation...
L inter-enterprise MIS; diverseenviifenments
. [relpsleilon

- EAI

N CONRECHVIASHEES O ES CEVICES




- Architectur efor multi-architecture
Integration

+ Unification of the Ul - = personall pertal”

- Universal, application independent
< entitlement system®

) Viessaging, EAL transiatien....

» CUsiemizakieanc peisenalized

- Nate|tifiefledola® otislgess ao)eat pleeleliplef
- Nat e|tifierieiaWeor < flouw ziplel fLifesierieffle




Architecture conmecting arCieciuies...
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Branded Portal - Overview - Hetscape

File Edit “iew Go Communicator Help

=

v » A &4 » W & &

Back Fomward  Reload Home Search  Metzcape

ol

L e

Frirt SecLrity

JTBDkaarks \g{. Lu:u:atiu:un:Ihttp:.-".-"mpalnts.-’wwwbu:ms.-"html.-"l:urandedpu:urtal.html

j ﬁv"w’hat's Related

Ynnovalive
Yne.

Home Portal

Search  Shopping Cart

FT] :'tﬁﬁ% SErviee

Sohn, welcame to oter commerce site. me-ue* check your messages, siatns changed on 3 items. Remember, our spring promotion ends in 30 days!

Customize

(Order Management

- Browse Current Catalog
L Easita Froduct Configuration
e Manage Quotes
E ik | Order Status Detail
| Order History

|Update Profile
Online Order Assistance

Sale.s Suppgrt

Sales Calendar
.\_‘Jlew Sales Leads- 6 unread
- Sales Forecast Reports
__;_F'ublish Sales Presentations
Price Configuratar
RO Caleulator

.:Hn:-w to Compete
Brovuse/Drownload Collateral

Marketing
Manage Lead Sources
|Digtribute Leads

Administration Leadsnshels ;
; y MDF Beports and Analysis
e A Alliance Program

gk Fartner Directory
et Farner Registration

Service & Support
- Technical Support Regquest

'-;Tidcet #52085 Closed 03-22-1299
':'-Tidcet #E5520 Received 03-26-19939

~ Register Products
CWrarranty Claims

Order Management FPromotions Sales Support Marketing

Product Information

Froduct Crwenwiews

Mew Product Showcase

Quick Refarence Guide

Froduct Bulleting, Technical Documentation
Froduct Release Schedules

Standards and Complianee Information

Current Promotions

Spring Promotion Registration (expires 04-20-1999%
Small Business Starter Kit

Order Online and Sawe!

Company News

Innowative, Inc. posts recaord @9 financial results

Announcing the Innovative, Ine. Small Business Support Program

Senate ruling allowes Innovative Inc. to procesd with expansion plans
Innowative, Inc. announces strategic patnership with leading service providers
Corporate campus slated to open Januany, 2000

hore Hewws!

Tl'ﬂil'liﬁg

Technical Cerification Program
Browse Training Catalog
Eegister for Online Courses
Coovunload Training hdaterials

Events

EBrozdBand 99 July 12-16, San Jose, CA, US5A
Metwor kers Vancouwer July 13-16, Wancouver, BC
Acuta July 18-22, Nashville, TH, USA

Fusion "33 July 22-25, San Francisco, CA, U5A

Eegister Here
Wirnual Event! Come meet David Houston, WP of Engineering, July 2
Wirnual Event! Best Practices for E-Strategies, Julby 23

Service & Support System Admin

Your Message*s

Order #233-1937 Shipped 03-12-1999
Order #5734 8762 Backorder 03-04-1999
Claim #7E3-6542 Approved 03-15-1999

Fart #C-87483 In Stock 03-23-1999

Spring Promotion Details Posted 02-01-12999
Eeply to Inguiny #923622 Fosted 03-29-1999
Eeply to Inguiny #92525 Posted 03-29-1999

Meeting Rooms

0404-1999 9:334am PST 3 rooms active
Today's Ewents Eegister Hare
Business Center Forum - 10 paticipants

Meetthe Developers - 23 paticipants
E&D Lab - 12 paricipants

Message Boards
Tech Talk- & unread
Best Practice Forum - 15 unread

Al the Experts- 1 unread
Small Business Solution Center- 8 unread

Usenet Memsgroups

Personal Links
Sales.com

EmFower Associates
Cisco Connection Online
JustSell.com

|I'|du5tl'y News

Imtel to unweil newe netwading chip
EFMQwest Drives Fiber Underthe Thames
FMC-Siera to Acquire Abrizia

Blaze Afterburner Ewaluated by Coming
hore Wes!

Al m R R e e AT



Branded Portal - Overview - Hetscape

File Edit “iew Go Communicator Help

=

Back Fannard

v » A &4 » W & &

Feload Home Search  Metzcape

ol

L e

Frirt SecLrity

JTBDkaarks \g{. Lu:u:atiu:un:Ihttp:.-".-"mpalnts.-’wwwbu:ms.-"html.-"l:urandedpu:urtal.html

j ﬁv"w’hat's Related

Ynnovalive
Yne.

r_r________r ____ .

Commerce Services |
; R B

Search  Shopping Cart

FT] :'tﬁﬁ% SErviee

RIRETCE Site. me-ue* check your messages, siains changed on 3 items. Remember, our w;nmwprummmﬂ ends in 30 days!

‘ Overview

O jement
atalag

Order Management

FPromotions

Product Information

Eroduct Dwenricues

ﬁ:duc’t FRelease Schedules
Standards and Complianee Information

Sales Support

Service & Support System Admin

Your Messages
Order #2394 1987 Shipped 03-12-1999

Met Order#574276. Backorder 03-04-1999
I Qu Claim #763-654 Approved 03-15-1999
! Frc :al Documentation Fart #C-87483 Ir Stock 03-23-1999

Spring Promotio 1 Details Posted 02-01-129939
Eeply to Inguiny (#223622 Fosted 03-29-1999

unine Jrger ASSIsTance

notions
Sale.s Suppgrt ; ;

1 Begistration (expires 04-20-199497
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(ROI Calculatar An wiative, Inc. Small Business Support Program
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Acuta July 18-22, Nashville, TH, USA
Fusion "33 July 22-25, San Francisco, CA, U5A

Imtel to unweil newe netwading chip
EFMQwest Drives Fiber Underthe Thames
FMC-Siera to Acquire Abrizia
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B New Area: “ Virtual Computer”

A Computer: Distributed Over the | nternet

1 Scalabllity: eff hardware - addl & delete
1 SaliFnanagement

S Geographicadisigiiinen

- Leziel ozlziielple), czlenllfie), ©OS, . sefVices

. P \Networic goeraitinlc sysien)” for ife | BASE




! Case Study: Router Networks

' Behaveas ™ one’ macnine

) System| self-adjusistor nede” failures

) Capacity can headded/deleted - salf
ojfefzinllZlplef

NEEOFRARRICAINAGISHIISEE




B New Areas: Network Services

TThe* decompoesed” 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




! Case Study: Zamibeel

.distributed data SerVices




B Re-engineering Databases
Databases Changing Needs

. Datavs. “ other”
. V] etadata

1 QOS, reliability Vs cost Vs, aceess time
S DIstipiuien

D SGAlaRNIY: SiZe, CoRCUIienl USEisE::

1 SECUIAIDY,




B Re-engineering Databases
Databases Changing Needs

Entitlement system, security.

' Changing hardware— routers asa model of
HWI/SW interaction & evoelution

1 Changing application envirenments

= Need™ diversiny: tiraditienalfc aialnases; content,
poral datarevellen) HIfeeEN VS CoPorate

DalalaseilisetanlesHreaiens, enera il
SEREVIGIE AREIN/SISHPESNGWSIENESIeN
contral laeje Vs, clzizl




B Re-engineering Databases

Database Needs Asiomar Report on Database (12/98)

-+ |_arge enterprises have hundreds, sometimes theusands, of
large-scale, complex packaged and cusiom applications.
Intereperation between these applications s essential for the
filexiility needed by enterprises te Introduce new weh-nhasad
applications sarviices, meet regulater reguirements, reducetime
10 market, reduce costs, and execute BUSINess mergers.

2 BEcalsE ol 0iZmes, Wefioresee an  explosieniin the'sizeiand scale
Ol dataclients and servers - tilliens o gizmeswillfnesd Biliens
Ol SerVers, Fenumieer, meniity, andintermitieat ConnectViLy,
OIF QIZMesrElder CUrenl Clieqi=senver ane el ef Solilare
sreplltseitifes bpstiitzlgfefor stigdarilale) stieg) cleless |Ylost
clizeplos Wil fot flelvezl tser fnlterizlea el eziplot flel/e 2l clzitzlozise
slelprlnlsireiior — tpey ptist e sefi-rrzlrlzlcinie), Very sectife zincl
Ve relizlo) e




= Re-engineering Databases

“Plug & Play Database M anagement Systems Report
Asilemar Report on Database (12/98)

No knobs eperation; a no-knebs system must adapt as conditions change

Have the database system automatically discover and interact with the other
database systems accessible on the networ k. Thisinfor mation discovery process
will reguire that database systems provide substantially more metadata that
describes the meaning of the objectsthey manage.

Billiens aff welb clients will be aceessing millions ei databases. Enterpriseswilll set
up large-scale fieder ated database systems.

I mprecise information will net enly appear asihe output of queries; it alifeady
appearsin data seurces aswell

VISt G ganizatiens need continueus sysien) operation. Desgning a seitwale
Sysiem thaw never fansireguiresiiemetie replicasand dyaamicireconiiouranon:
Viadetemoeniaiforiangraceiuliy?

Changing needsiar theappileve anedichangingiiaidwaie environmeinr—
NE assUmMpLIeAs

AhElniermaner Uiy meEkeNs easy e Ve CRElOISIBIE O U aIiZE) 2EEEsS;
aneianelyzerhenz ChiAci i umERNiCRnENEHGRINGE




! Case Studies - “ | ssues”

. Oracle
—“ Poor” implementations

— | s Oracle or thelmplementation the proeklemn?
— Peopleor technoleay thelnvariant prokliemn?

S WVAlaleloyys/INAR
S S eWARRGYAHGN

— Opjesizgilis el
— ot \Very iledole




! Case Study: “ Selutiens” - Linux

M odularity
-+ Hiighicustemizaility
S Higher relianiity

S SHERVErSIGRICYCIE:




B Linux

...engineering frrom thelhottem up

.. POWEUI testimony. teithe poewer ol evelutien

e LRETAvISolehandieiAdanirsalith




! _inux; Cathedral and the Bazaar

Eric Raymond:

ldeas are many.....thetrick Isto recognize the geod ones.
Be Miedular

Be filexible: Changeyour mind and approeach.

Release ealy/ and eften

Pecirevienisessentiial

EeedlackiIsikey ioirapld and eifeciVve cese develepnient and
clegitieje/iplc)

Betzliesierselra Vol rost Vel tfzlgf e fesollf e




! Evoelvable Systems sharky)

*Only solutions that produce partial resu

when partially implemented are evolvab

*What Is, iIswrong

*Evolution is cleverer than you are
Cepjirell [V clesigriecl ofgtgeols stz oLt strorief zinjcl

Inarovealaeeriisliesllys . evolvedle grgiged)s stelf
Lo ez ziniel Irrlor ovea edgarieritizl by




[Siux; A Bazaar at the Edge off Chaes

Limux has dazzled engineers, users, and
critics alike with its immense complexity
and dazzling performance. Its existence
@wes as much to accidental luck as to
Ingenious hack. It is a story of something
out of nothing, a powerful testimony to

the power of evolution. Given the essential

Ingredients of evolution ...
any: system, natural or
artificiial;, canievelve inio a
complex design through
incremental changes

Analytically, Linux is twice explored in parallel.
Imprebalkly - GREE ior Its

echimical complexivy, amnd

nwice eI risisecialfcomplexity:




[Einux; A Bazaar at the Edge off Chaes

The Linux project has neither
top-down planning nor a
central body vested with
binding and enforcing
authorities. Its power, the
source of its bubbling
creativity, Is instead in the
ceaseless interactivity among
its developers.

It ils not individual Coordination is a crucial
efficacy that propels element sustaining collective

collective action, but efforts;, giving| the Linux

group efficacy thiat project ivs integity that :
motivates maividel URifelds the'seemimgly chaotic

contribution: Vet Ininitely creative
PIOCESS i eveluiient




Linux; A Bazaar at the Edge off Chaes

Providing a public good is
not simply a matter of
pooling efforts, but also of
coordinating efforts.

Given the essential
Ingredients of evolution ...
any: systemi, natural or
artificiials; canrevelve intera
complex design througlh
Incremenital chianges
explored i paraliel:




! Linux: Personal Views

- Powerfiul Development IVliechanisms

- Viethoedelegy : Ultimaie™ epen system:

SV2ViseieVeluieRERAS1PI0/eQICA N SySIEmS

210 COf zlef] WS <7




! Personal Views: Development Mechanisms

- Moedular develepment
- Slccessive refiinement
1 AQQressivepesr revien,

. Eoresel “ Areplliceitlfe Neeplliceil|fe

ANCHITECIDIRE:




! Personal Views: Methedolegy.
Ultimate Open System?

- Origin of “ open systems” circa 1982
- Miethedolegiically/ forced openness
S Viletherolegicallyierced imoduliarity

SVieliherelericaliiercediacapialniiny




! Personal Views: Biological System?.

- Emergent” ?

1 Bllelogical resiliency?

1 Blielegicall Incrementall evelution?
NDEEciSiCalISEVaialen/ expedimenianenz

. Cofflolediy ifleary O ggiz




B Reading:

= he Cathedral and the Bazaar (Eric Raymond)
in Praise ofi Evolvahble Systems (Clay Shirky)

1 The Circusiviidget and the Eessiliized Dinesaur
Turd (IMartiari=eek)

INRENANE EZEciR =0 IEeINECHERS(IKE

KAISAISEE)




B EEconomics

TTherelative cost of computing and human attention
las changed

This new econemics reguiresthat computer systems be
alteeverything: auteinstalling autemanaging;
autenealing, anelautepregranmming

Computersicaniaugment human inieligence by,
analyzinglanefsimmarzing eatea,;

By Greanizinaiit, RyARteligentiy answerng airect
guesiiens and ByARierminelpesplewnea Interesing
Hallrlefs el oer]

e Cest G alliresSincreasiaiexponeatialily




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?
Reslines?.
Blsiness Plans?

rioslael g, corr
WL ace carrlftezipe/fvlaleiel pitafl




B Impact on Software Architecture

' New tradeoffsfor the new, diverse
networ ked envirenment

2+ Architecturefor Integration - plugiand
play; applicaiien’arcniteciure

> ClUsiomizanleanadipersonallizes
S REPICNEEp)eYmIent

RSO CHENGEREgETET

. Copjilntous elvellelo) ey




B AApplication Challenges

1 Elexible business obj ect modeling
1 Blusinessworkifilew: engines

— Rapidi bUSINESS process moedeliing

— RARIANBUSINESS PIOCESS CANGE

— | ntrane/Extranes enanled

> Blisinessruleengines
= ComplexhusiRessprecessingirulies

— Cilsionrlzzeilag/aroilline) riifes
. Doiricf el iriesefle)ritl




B KPCB

Founding investorsin 11 of Forbes 500:

— Sun, Compag, Genentech, AOL, LSl L ogic,
Ascend, Juniper, Cerent, Netscape, Amazon,
Excite, @HOME ...

INGL financiers; technologists, operailing|execs

1999 Aninzl Hegort of) (KPCE S50
SIS SiElis

Total Revenue $804 billion
Employment 195,000
Market Value $658 hillion




KP Net Services Leadership

AOL.COM

$230B |
42M Users

#1 Revenue HETSCAPE

e | IRt

#1 Revenue SW

$4.2B
#1 CRM
Software

“~, HomeGrocer.com

#1 Online Grocerl

SharerPriceron 1/31/00

s e e T

amazon.com

Excite @ Home
$22B l $14B |

20M Users 0.2M Subs 19M Users
#1 E-commer ce #1 Broadband #6 Audience

$6.8B

| #1 Online Home

Related Site

#1 Healthcare
Healtheon Site

WebMD

#1 Online

Qdrugstorecom $1.7B | i !
$1.3B | Credit Card ﬁ,,/,,,g_%gg

#1 Online
Drugstore

Total Shareholder
Value: $300B +




Kleiner Perkins B2B Leadership
vwm'enl:ru‘::lw

Chemdex @ Vertically focused
CORIO ﬁ:ZTEEL

Aser/\: = | <

Accelerating Science

CALICO

. e . ® Healtheon medibuy.com
rférlslgn b “

@l icarian

WeServeHomes"

because nobody likes homework  .com

| scribe.




KP's Long History of Building Big,
Relevant Companies

i mazon.com
Excite { Home ANSSNLCON) ‘Genentech,Inc. §

Electronic Arts ::?Suﬂ COMPA&

microsysie

AOL.COM N Netscape
Q@ % Juniper

SYMANTEC,
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