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eScience at Cambridge

« Who we are

 what is eScience?

e our model

 what we do

« what we want to do
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Centre for Scientific Computing

*CRC: Professor Mike Payne FRS
~eScience
Director: Mark Hayes
Grid Specialist: Mark Calleja
Development Manager: Michael Simmons
« HPC

*Director: Paul Calleja, two colleagues

« MPhil in Scientific Computing
*Director: Nikos Nikiforakis

*Deputy Director: Julian Huppert
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What is eScience?

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

~access to web-enabled scientific applications

scompute 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,

sremote graphical visualisation
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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.
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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
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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

« 02

» Nokia

« Symbian

« Siemens

 Rolls-Royce
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Universities and industry

A Fruitful meetings/engagements, results orientated, to develop

A Good personal contacts, enthusiasm (cf Lambert Report 2005)
Knowledge exchange
mini projects to test the water

Universities need to understand company drivers and vice versa

o o I» e

Different companies do things differently, so do universities, but
neither are homogenous masses

A Collaborative funding projects leveraging eg TSB, European, PIPSS
etc
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What do we do?

s+ CamGrid
« GridPP

A Mobile Environmental Sensing System Across a Grid
Environment (MESSAGE): monitoring pollution exposure for
individual cyclists and pedestrians.

A Telemedicine on the Grid: demonstrating the capability of Grid
technology to support multi-disciplinary meetings for the review of
cancer diagnoses and treatment

A CancerGrid: open standards for clinical cancer informatics
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What do we do?

A MaterialsGrid: a large scale dynamic database of materials
properties

A SciBorg: extracting the science from scientific publications

A National Transport Data Framework: providing access to
distributed sources of transport data

A EU-IndiaGrid: joining European and Indian Grids

A CCPNGrid: grid-enabled NMR structure calculations
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CamGrid

o Io Do Do Do

Started in Jan 2005 by five groups (now up to eleven; 13 pools).
UCS has its own, separate Condor facility
Each group sets up and runs its own pool, and flocks to/from other pools.
Hence a decentralised, federated model.
Strengths:

A No single point of failure

A Sysadmin tasks shared out

A Free to join

A Free middleware
Weaknesses:

Mark Calleja (Michael Simmons)

A Debugging is complicated, especially networking issues.

A Many linux variants: can cause library problems.
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Monthly CPU usage (total = 3.37m hours)
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Mark Calleja
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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
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Publications
=

Publications arising from CamGrid

2004

2005

20086

Year

2007

2008

41 refereed publications to date
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Computational Strategies for the Study of Protein
Complex Structure and Assembly by lon Mobility

Mass Spectrometry
Generating Model Structures

Model structures are obtained, and collision cross sections calculated using
Monte Carlo methods

Tara Pukala
Department of Chemistry
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Modelling the evolution of the influenza virus

"+ Annually, 'flu infects 7-14% of the population (400-800 million I
people globally )
» Virus genome contains 8 RNA segments which code 11 proteins

» RNA polymerase makes a single nucleotide error roughly
every 10 thousand nucleotides
» Nearly every new influenza virus has multiple mutations

David Burke
Antigenic Cartography Group
Department of Zoology

#@% UNIVERSITY OF 8 0 o

%8 CAMBRIDGE 120 ¢



Modelling the evolution of the influenza virus

+Structure Prediction

.Comparative modelling

.Based on xray structure of a
strain of HA from 1968

-Molecular Dynamics
sMonte Carlo simulations

sWhich 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?
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sBoth MD and MC methods are computationally expensiv

+ Each simulation takes >5 days single cpu
sMultiple strains

+ 2300 HA strains
+» >100 NA strains

sMultiple simulation conditions

+1otal simulations to date
» 222,000 cpu hrs = 25.3 CPU years

»This is only made possible by CamGrid

David Burke
Antigenic Cartography Group
Department of Zoology
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Genomic arrrays: tools for cancer gene discovery
= JE——

Old vs. New genomic array plots

Chromosome 7

lan Roberts Hutchison MRC Research Centre
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plant without flowers
Moderate SafeSearch is on

Gougle

4 \
| Search Images |

¢ Search the Web ) Advanced Image Search

Preferences

~ Images Showing: Allimage sizes @ Any content |+

i e '

flowers ...
300 x 375 - 33k
www.smh.com.au

640 x 480 - 59 - jpg
fecundstench.com

... with or without flowers, ...
380 x 500 - 110k - jpg

WWW. peaceinspire.com 359 x 538": 83k - ipa
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wiout flowers or fruit.

Results 1 - 20 of about 972,000 for plant without flowers. (0.16 second
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... full plant without chemicals,

428 x 426 - 56k - jpg
www.springmeadownursery.com

Flax in flower. No fibre plant was Other plants without flowers ...

448 x 336 - 140k - jpg
www.agomestic.com

... plants, so without flowers, ...
604 x 563 - 44k - jpg
botany.cs.tamu.edu

witﬁout
378 x 599 - 178k - ipa
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Mushroom: plant without
flowers or ...
357 x 392 - 49k - jpg
shroomtaste.com

T ) (Plant without
flower)
400 x 270 - 51k - ipa




1mense

The future of image search

plants without flowers

| Search B Advanced optior

My lightboxes

Lightboxes are provided for you to store and
organise your images. You can manage an
unlimited number of collections for your own

use or share them with others.

Please log in or create an account to begin.
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Grid computing — imense collaboration
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Results so far:

* 5 million images processed - A |
& . e
| e e S S S e D S B X e LK i S A TR MO R LT

* 6000 jobs completed

noe
4

= Scalability to >10 million
images/month

* Ported middleware to non- * )
SL Linux QT SSN—

* Improvements to Ganga

2 e "
(features + usability) . e
- ’
@ cer oo
o ’
Imense Ltd. Copyright 2008
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www.ntdf.org.uk

National Transport Data Framework

ntdf.org.uk | Help [PDF] | Contact us | You are logged in as michael@escience.cam.ac.uk.

Full results for http://www.iosoft.co.uk/ccc/

» Search
Title: Cambridge city air quality

» Applications Keywords: Cambridge air pollution quality CO NO NO2 particulates O3 ozone
Access rights: public

» Describe your data Description: Current air pollutant measurements in Cambridge city centre
Publisher: Cambridge City Council
» Access control Contributor: mah1002@cam.ac.uk

Creator: http://www.iosoft.co.uk/
Coverage: Cambridge, UK

Data format: graphical

Data type: graphical

#f UNIVERSITY OF § 0 o 1

"% CAMBRIDGE 12 o ¢




Io bulld @ dynamic research, academic and Industrial community that may benefit from the use of Lrid technology;

To promote the use of advanced Grid technologies via pilot applications in Biology, High Energy and Material Science and
Earth and Atmospheric Sciences,

To publicise European EGEE Grid technology achievements in India and leverage on Indian Grid
experiences and skills.

8% UNIVERSITY OF 8 0 o 1

"8 CAMBRIDGE 120 ¢



*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
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