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ÅTCP/IP versus ISO Protocols

ïISO Committees disconnected with operational world

ïIETF solved and responded to real operational 
problems

ÅMPI community message-passing standard

ïJoint effort between research community and the 
major vendors (IBM, Meiko, Intel, TMC, Ncube)

ÅWeb

ïPioneered by research community

ïHTML and HTTP were a pragmatic compromise

successful standards efforts



ÅInitiated by the research community

ïDistributed, collaborative computing

ïHPC Centers

ÅSuccessful Grids in industry

ïFinance, Pharma, Oil & Gas

ïIntra-Grids in Business

ÅCloud Service providers

ïGoogle, Amazon, eBay, Yahoo and Microsoft

the grid community



Å Thousand years ago ςExperimental Science
ïDescription of natural phenomena

Å Last few hundred years ςTheoretical Science
ïbŜǿǘƻƴΩǎ [ŀǿǎΣ aŀȄǿŜƭƭΩǎ 9ǉǳŀǘƛƻƴǎΧ

Å Last few decades ςComputational Science
ïSimulation of complex phenomena

Å Today ςeScienceor Data-centric Science
ïUnify theory, experiment, and simulation 
ïUsing data exploration and data mining

ÅData captured by instruments
ÅData generated by simulations
ÅData generated by sensor networks

üScientist analyzes databases/files
üCommercial and academic applications

(With thanks to Jim Gray)

emergence of a new science paradigm
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http://es.rice.edu/ES/humsoc/Galileo/Images/Astro/Instruments/hevelius_telescope.gif


ÅGrid middleware and Web Services are becoming 
very complex and hard to use

üNeed to go back and look at needs of users

ÅRecognize the transition to data-centric eScience

ÅProvide support for domain scientists

ÅFocus on user and application requirements

ÅNeed for simplicity and ease of development

ÅLearn lessons from the Web

motivation



ÅHas tremendous momentum

ÅThe browser is the universal canvas for the 
delivery of information and functionality

ÅWeb protocols, technologies, and middleware 
are well supported by the IT industry

Å9ŀǎȅ ǘƻ ǳǎŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ Ψ²Ŝō нΦлΩ ǘŜŎƘƴƻƭƻƎƛŜǎ ƛǎ 
maturing

Å9ƳŜǊƎŜƴŎŜ ƻŦ ά{ƻŦǘǿŀǊŜ-as-a-ǎŜǊǾƛŎŜέ 

the web



ÅUsers generate content on the Web

ïBlogs, wikis, photographs, videos, etc.

ïThey do not have to know HTML

ÅThey form communities

ïSocial networks, virtual worlds

ÅThey interact, collaborate, share

ïInstant messaging, web forums, content sites

ÅThey consume information and services

ïSearch, annotate, syndicate

users are both consumers and producers



ÅAnnotate, share, discover data

ÅCollaborate, exchange ideas over the Web

ÅCreate communities, social networks

ÅUse workflow tools to compose services

ǎŎƛŜƴǘƛǎǘǎ ǘƻŘŀȅΧ



example - connotea

search

find resources 
bookmarked by 

other users


