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What is eScience?

eScience is "research into new ways of using the Internet to do science".

access to web-enabled scientific applications

compute grids based on software such as Condor

data grids based on web-friendly technologies such as REST

multi-party video conferencing and telepresence e.g. AccessGrid,

remote graphical visualisation 



eScience at Cambridge

To support e-Science projects involving scientists and industry in the 

Cambridge region. (and beyond)

To enable new scientific advances by using Grid-enabled applications to 

tackle Terascale problems.

To develop new generic Grid-based tools for massive data handling, high-

perfomance computing and visualisation applications on wide area 

networks.



eScience model

identify academics with need for scientific computing

propose or join project funding bids 

promote eScience support for researchers

develop extended networks inside and outside the University 

develop collaborative bids with industry

Services: CamGrid, data issues inc semantic web, interoperability, 

specialist web applications

We need to:

Recover costs

Demonstrate added value

Metrics: resulting publications, academic satisfaction



Collaborators and funders include 

UK Research Funding Councils: EPSRC, STFC, NERC

Technology Strategy Board (formerly DTI Technology Programme)

UK eScience programme; SRIF

JISC

UK Department for Transport

O2

Nokia

Symbian

Siemens

Rolls-Royce



Universities and industry

Å Fruitful meetings/engagements, results orientated, to develop

Å Good personal contacts, enthusiasm (cf Lambert Report 2005)

Å Knowledge exchange

Å mini projects to test the water

Å Universities need to understand company drivers and vice versa

Å Different companies do things differently, so do universities, but 

neither are homogenous masses

Å Collaborative funding projects leveraging eg TSB, European, PIPSS 

etc



What do we do?

CamGrid

GridPP

ÅMobile Environmental Sensing System Across a Grid 

Environment (MESSAGE): monitoring pollution exposure for 

individual cyclists and pedestrians.

ÅTelemedicine on the Grid: demonstrating the capability of Grid 

technology to support multi-disciplinary meetings for the review of 

cancer diagnoses and treatment

ÅCancerGrid: open standards for clinical cancer informatics



What do we do?

ÅMaterialsGrid: a large scale dynamic database of materials 

properties

ÅSciBorg: extracting the science from scientific publications

ÅNational Transport Data Framework: providing access to 

distributed sources of transport data

ÅEU-IndiaGrid: joining European and Indian Grids

ÅCCPNGrid: grid-enabled NMR structure calculations



CamGrid

Å Started in Jan 2005 by five groups (now up to eleven; 13 pools). 

Å UCS has its own, separate Condor facility known as ñPWF Condorò.

Å Each group sets up and runs its own pool, and flocks to/from other pools.

Å Hence a decentralised, federated model.

Å Strengths:

Å No single point of failure

Å Sysadmin tasks shared out

Å Free to join

Å Free middleware

Å Weaknesses:

Å Debugging is complicated, especially networking issues.

Å Many linux variants: can cause library problems.

Mark Calleja (Michael Simmons)



Mark Calleja



CamGrid: participating departments

Astrophysics

Biological Sciences

Biological and Soft Systems

Cambridge eScience Centre

Chemical Informatics

Earth Sciences (2)

High Energy Physics

Materials Science

National Institute for Environmental eScience (2)

Oncology

Semiconductor Physics



41 refereed publications to date

Credit: Mark Calleja



Computational Strategies for the Study of Protein 

Complex Structure and Assembly by Ion Mobility 

Mass Spectrometry

Tara Pukala

Department of Chemistry



Modelling the evolution of the influenza virus

David Burke
Antigenic Cartography Group
Department of Zoology



Modelling the evolution of the influenza virus

David Burke
Antigenic Cartography Group
Department of Zoology

Structure Prediction

Comparative modelling

Based on xray structure of a 
strain of HA from 1968

Molecular Dynamics 

Monte Carlo simulations 

Which features of the protein structure 

change as the virus evolves?

Can we quantify the antigenic change 
given the amino acid substitutions and 
subsequent structure prediction?



Genomic arrrays: tools for cancer gene discovery

Ian Roberts Hutchison MRC Research Centre
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MESSAGE PROJECT in 

Cambridge (eScience, 

Chemistry, Computer 

Laboratory)

Develop portable 

systems to collect data 

on pollution

Collaborators: O2, 

Nokia, Symbian, 

Alphasense

Build sensor grid 

infrastructure

Query database, 

personal look up

With Imperial College,  

Southampton, Leeds, 

Newcastle universities

Asthma peak flow metre 

trial

Credit: Iq Mead


