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Emergence of a New Science Paradigm

Slide thanks to Jim Gray

Last few decades ɀComputational Science

ïSimulation of complex phenomena

Last few hundred years ɀTheoretical Science
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Today ɀData-Centric Science or eScience

ïUnify theory, experiment, and simulation 

ïUsing data exploration and data mining
ÅData captured by instruments

ÅData generated by simulations

ÅData generated by sensor networks

Thousand years ago ɀExperimental Science

ïDescription of natural phenomena

http://es.rice.edu/ES/humsoc/Galileo/Images/Astro/Instruments/hevelius_telescope.gif


ÅGrid middleware and cyberinfrasturcture is fast 
becoming too complex and difficult to use

ÅSupport the transition to data-centric eScience

ïComputation is no longer the bottleneck

ÅNew dynamic in science investigations

ïCollaborative, distributed, cross disciplinary

ïScience is becoming highly social (Research 2.0)

ÅNeed for simplicity and ease of development

ÅCan we learn lessons from the Web

A New Set of Challenges



ÅHastremendousmomentum

ÅIt is the channelfor result dissemination

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

ÅToday it is the contemporary platform for
distributed, internet -scaleapplications

ÅEmergenceof Ȱsoftware-as-a-serviceȱ

ÅCollectionof Ȭ7ÅÂ2.0ȭtechnologiesis maturing

The Web as a Platform for Research?
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Scientific Data Servers for Hydrology

Work with Berkeley Water Center
to use modern (relational)
databasetechnology

ï149 Ameriflux sites across the
Americas reporting minimum of 22
commonmeasurements

ïCarbon-Climate Data published to
and archived at OakRidge

ïTotal data reported to date on the
order of 192M half-hourly
measurementssince1994

http ://public.ornl.gov/ameriflux/

Microsoft Project Lead: Catharine van Ingen

http://public.ornl.gov/ameriflux/
http://public.ornl.gov/ameriflux/


Mashup of Ameriflux Sites

Work of Savas Parastatidis



http://www.neptune.washington.edu/

Project Neptune
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Trident ɀScientific Workflow for Neptune

Custom activities for oceanographers

In -browser workflow editing

Work of TCI Summer Interns: Nolan Li and Luciano Digiampietri



Workflow workbench for 
oceanography

From raw sensor data to 
useable data products

Automatic data cleaning, 
Integrates multiple models, 
Regridding& interpolation,

Analysis

Real time, on-demand 
visualization from the 
Neptune sensor array

Trident for Neptune



ÅIndependent third party world -wide service providers 

of applications, tools and data sets ɀin the cloud.
ï850 databases, 166 web servers: Nucleic Acids Research Jan 2006.

ÅMy local applications, tools and datasets. In the 
Enterprise. In the laboratory.

ÅEasily incorporate new service without coding. So even 
more services from the cloud and enterprise.

myGrid and the Taverna Workflow System

Slide thanks to Carole Goble and David DeRoure



Individual life scientists, in under-
resourced labs, who use other
ÐÅÏÐÌÅȭÓapplications, with little
systemssupport.
Å Exploratory workflows

Å Developers (often) the users.

Å Consumers are providers.

eScientists in the Cloud

ÅA distributed, disconnected community of scientists.

ÅDecoupled suppliers and consumers of services and workflows.

ÅScientists in an enterprise and in large projects

ÅScientists out of the enterprise, in small projects or sole traders.
Slide thanks to Carole Goble and David DeRoure



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

On the Web



ÅAnnotate, share, discover data

ÅCollaborate, exchange ideas over the Web

ÅCreate communities, social networks

ÅUse workflow tools to compose services
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Example ɀConnotea (Nature Publishing)

search

find resources 
bookmarked by 

other users


