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Paradigm Shifts in Physics
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άDƻŘ ŘƻŜǎ ƴƻǘ Ǉƭŀȅ ŘƛŎŜ ǿƛǘƘ ǘƘŜ ǳƴƛǾŜǊǎŜέ
- Albert Einstein

άbƻǘ ƻƴƭȅ ŘƻŜǎ DƻŘ Ǉƭŀȅ ŘƛŎŜΣ ōǳǘΦΦΦ ƘŜ 
sometimes throws them where they cannot 
ōŜ ǎŜŜƴΦέ
- Stephen Hawking
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Paradigm Shifts in Information 
Technology
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άL ǘƘƛƴƪ ǘƘŜǊŜ ƛǎ ƳŀȅōŜ ŀ ǿƻǊƭŘ ƳŀǊƪŜǘ ŦƻǊ ƳŀȅōŜ ŦƛǾŜ ŎƻƳǇǳǘŜǊǎΦέ
- Thomas Watson, chairman of IBM, 1943

ά¢ƘŜǊŜ ƛǎ ƴƻ ǊŜŀǎƻƴ ŀƴȅƻƴŜ ǿƻǳƭŘ ǿŀƴǘ ŀ ŎƻƳǇǳǘŜǊ 
ƛƴ ǘƘŜƛǊ ƘƻƳŜΦέ
- Ken Olsen, President, Chairman and Founder of 
Digital Equipment Co., 1977

άсплY ƻǳƎƘǘ ǘƻ ōŜ ŜƴƻǳƎƘ ŦƻǊ ŀƴȅōƻŘȅέ
- Bill Gates, 1981
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Elements of New Paradigms

ÅWhen enough significant anomalies have accrued against a current 
paradigm, the prevailing discipline is thrown into a state of crisis*

* Thomas Kuhn, Structure of Scientific Revolutions, University of Chicago Press, 3rd Edition, 1993.

ÅtŀǊŀŘƛƎƳ ǎƘƛŦǘǎ ŀǊŜ ƘŀǊŘ ǘƻ ŦƻǊŜǎŜŜ ǿƘŜƴ ȅƻǳΩǊŜ ƭƛǾƛƴƎ ƛƴ ǘƘŜ ƻƭŘ 
world

Å Complacency relegates companies to dinosaur status
Å Constant innovation is necessary to survive

άA new scientific truth does not triumph by convincing its 
opponents and making them see the light, but rather 
because its opponents eventually die, and a new 
generation grows up that is familiar with itΦέ  

- Max Planck
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Limited Crystal Ball Gazing is Possible

Internet Dialup Broadband

Search Altavista Google

Music MP3 players iPod

Social 
Networks

Classmates.com Friendster MySpace

P2P Napster eDonkey ???

There are often 
precursors to successful 
new paradigms
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Evolution of P2P Business Models

άCǊŜŜ aǳǎƛŎέNapster

άCǊŜŜ aƻǾƛŜǎέeDonkey, eMule
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Sell Movies BitTorrent

Sell Bandwidth Pando, Kontiki

Sell QOS (Hybrid P2P-CDNs)Velocix

Sell AdvertisingJoost, Qtrax

²ƘŀǘΩǎ bŜȄǘΚ



Gedankenexperiment

ÅWhat is the next successful paradigm shift in P2P?
ÅA thought experiment:
ïPick one scenario
ïConjecture a business model that will change the whole 

game, based on a prioriknowledge

ÅScenario:  P2P Video
ïExamining the existing landscape, some common features 

are:
ÅP2Pused to reduce delivery costs and reach scale
ÅPC-based consumer experience
ÅAdvertisingis the monetization vehicle
ÅVarious types of content
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P2P Networking

ÅRespects copyrights

ÅCollaborative protocols between P2P & ISPs

ÅTakes advantage of ubiquitous connectivity  
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Consumer Experience

ÅPC vsTV dichotomy
ïWill people watch video on their PCs?
ïDoes a generational change have to happen?

млΩ

ωRemote control

ωApple TV

ωAkimbo

ωMedia Center

нΩ

ωMouse: Point and Click

ωWeb-based

ωFlash or Silverlight

ÅThere are other devices like cell phones

ÅP2P as a central part of the experience
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P2P Experiences
Knowledge sharing Computesharing

Content sharing

Social networks

Search sharing
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P2P LendingP2P Games
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