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“Clusters, Internet Services, Cloud ...
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Internet users
People with access to the Internet. More info »
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Uata source: Yorld Bank, World Development Indicators - Last updated December 21, 2010
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http://www.w3.org/Protocols/HTTP/AsImplemented.html







NOW Project Timeline
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NOW — Scalable High Performance Clusters

SECOND EDITION

IN SEARCH OF

CLUSTERS

THE ONGOING BATTLE IN LOWLY PARALLEL COMPUTING
s s UPDATED
N2 et

© -

32
| ¢ ( R

GREGORY F. PFISTER

“Plister is 2 proshet with an attRade,”
Mo Pamce Sarre, WG
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Yet

Another
Workstatior
Network

Ed Lazowska

University of
Washington
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"This commodity parts multiprocessor is great.
But y'know, it'd be even better if only it had ..."
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Inktomi — Fast Massive Web Search
Fiat Lux - High Dynamic Range Imaging

Paul Gauthier
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Inktomi.com
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Massive Cheap Storage

Serving Fine Art at http://www.thinker.org/imagebase/

IPPS 98
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Universitét
Mannheim

Top500 is freely available at:
www: _http://parallel.rz.uni-mannheim.de/top500. html
www: Bt/ ory/benchmark/topS00.btml
CONTACT: top500@rz.uni-mannheim.de
CONTACT: top500@ecs.utk.edu
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Transcend Transcoding Proxy

— N
= $GSEEE | servie tiveass
= 5

e 08 DBE
\_ Caches _/

« Application provides services to clients

» Grows/Shrinks according to demand, availability,
and faults
HPFDC Panel




Opportunity: infrastructure services

* Prehistoric: DNS, IP route tables, ...

« Historic:
 Emerging:

services
N
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Example: Ninja Jukebox 98

L
Au/.mp3 WWw Web page

— — .
player Browser  with song
playlists

Collaborative Community: anyone can add content

_ == mp3.com, real jukebox, napster
Music stream . - o
PR - | Authentication and authorization was built-in
{.au or .mp3)
Jukebox 39: Music similarity query engine

=> mongomusic.com, ...

Java - Grande. ...
Ninja iSpace

Ninja
iSpace

index of
rallable songs o
rdirectory. ¢

Fetches track title &

artist information

from an_online DB,
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Existing Applications

Ninja "NOW Jukebox"

* Hamesses Berkeley Network of Workstations
* Plays real-time MPEG-3 audio served from [ 10+ CD’'s worth of music

!

Voice-enabled room control
* Speech-to-text Operators control room services (camera, lights, microphone)
* Eventual integration with GSM cell phones and PDA-based Ul

Stock Trading Service

|

* Accesses real-time stock data from Internet
* Programmatic interface to buy/sell/trade stocks through online brokerage

NinjaFAX
* Programmable remotelv-accessed FAX machine service

!

* Send/receive FAXes: authentication used for access control

Keiretsu: The Ninja Pager Service
* Provides instant messaging service via Web, 1/2-way pagers, WorkPads, etc.

Gribble, 99
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Composable, Secure Proxy Architecture
for Post-PC devices S. Ross, J. Hill

Diverse Clients Internet
Services

\\mﬂmﬂ

Transient |dentity ikank of America

=

Store Service
E‘ [ @ IRS

o

/Embeded F'ﬂ Filter : .
ilter and Contral Modifiar
| Untrusted F T I"h._ --’; E FTRADE
. Client
. — iy
Format Transcoders \

DATEK
Security Adpaters (Trust Contract)

https

Java Grande




A ‘Structured Architecture’ Approach

« Bases (1M's)

— scalable, highly available
persistent state
databases, agents
“homae" base per user

service programming environment

= Active Proxies (100M's)
- not packet routers

— bootstrap thin devices into ml’raatru-;:iureI:_I

— soft-state and weall-connacted

= Units (1B's)
- sensors | acluators
PDAs / smartphonas / PCs

helerogeneous

Minimal functionality: “Smart Clients”
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99.9 Club
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& 10" ANNIVERSARY REUNION 2008

Network of Workstations (NOW): 1993-98

NOW Team 2008: L-R, front row: Prof. Tom Anderson™ (Washington), Prof. Rich Martin* (Rutgers),
Prof. David Culler 1+ (Berkeley), Prof. David Patterson'T (Berkeley).

Middle row: Eric Anderson (HP Labs), Prof. Mike Dahlint* (Texas), Prof. Armando Fox* (Berkeley), Drew
Roselli (Microsoft), Prof. Andrea Arpaci-Dusseau* (Wisconsin), Lok Liu, Joe Hsu.

Last row: Prof. Matt Welsh* (Harvard/Google), Eric Fraser, Chad Yoshikawa, Prof. Eric Brewer *
(Berkeley), Prof. Jeanna Neefe Matthews (Clarkson), Prof. Amin Vahdat* (UCSD), Prof. Remzi Arpaci-
Dusseau (Wisconsin), Prof. Steve Lumetta (lllinois).

3 NAE members 14 ACM fellows 19 NSF CAREER Awards
KK



Monitizing the internet ...

Costis Daskalakis

What computer science can teach economics

Constantinos Daskalakis, Paul W. Goldberg and Christos H.
Papadimitriou, The Complexity of Computing a Nash Equilibrium,
In the 38th ACM Symposium on Theory of Computing, STOC
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http://www.cs.washington.edu/stoc06/
http://www.cs.washington.edu/stoc06/

~” Research as “Time Travel”

a technologically plausible future

an approximation of that vision using
technology that exists.

Discover what is in that world
Empirical experience
Bashing your head, stubbing your toe, reaching epiphany
Quantitative measurement and analysis
Analytics and Foundations

Courage to ‘break trail’ and discipline to do the
hard science
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