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London e-Science Centre

Department of Computing, Imperial College London
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• Established applied multi-disciplinary research
• Industrial Collaborations:

– Sun Centre of Excellence in e-Science
– Intel Virtual European Centre of Grid Computing

• Cross-campus collaborations:
– Bioinformatics
– High Energy Physics
– Computational Engineering

• Specialisation: Next Generation Grid Middleware

‘Enabling the e-Scientist’
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• IC e-Science Networked Infrastructure

• Developed by LeSCGrid Middleware Group

• Collect and provide relevant Grid meta-data

• Use to define and develop higher-level services

• Interaction with other frameworks: OGSA, Jxtaetc.

The Iceni, under Queen Boudicca, 
united the tribes of South-East 
England in a revolt against the 
occupying Roman forces in AD60 -
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Anything that may be 
used for eScience is 

considered a resource
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These resources are 
contained within a 

Private Domain, as they 
are owned and 

maintained by an 
administrative entity
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Resource information is 
accessed and modified 

by privileged users, 
using the 

ResourceManager
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Resources are selected 
using the 

DomainManager…  
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…to be made available in 
multiple Public Domains  
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Security policy is attached 
to resources using the 

PolicyManager  
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Public users access the 
publicly exposed resources 

through the Resource 
Browser  
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Validation of user access 
privileges for a resource is 
performed by the Identity 

Manager 

Resource Browser
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ICENI services and tools 
can then access the 

resources…
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…which are made visible 
through portals

Web 
Services
Gateway

Application
Portal
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Application
Design
Tools

End
User

Visual Composition 
Tools enable the  End-
User to assemble an 

application.
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Application
Design
Tools

End
User

Repository

These tools utilise component 
meta-data stored within a 

Component Repository Service
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Application
Design
Tools

End
User

Repository

Each component has a set of 
information concerning its 
meaning and behaviour
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Application
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This high level information is 
provided by the ‘Scientist’, who 

develops the component together 
with its abstractions and interface 
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The Repository contains 
component implementations, 
which are produced by the 
‘Developer’, satisfying the 

specifications provided by the 
‘Scientist’. 
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The ‘Developer’ also provides 
implementation meta-data, which 

specifies architectural 
requirements and performance 

characteristics of the 
implementations. 

This information is stored in the 
repository alongside the 
abstraction meta-data. 
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Application Description
Document

To solve a given eScience 
problem, the End-User 

assembles the application from 
component abstractions, 
producing an Application 
Description Document
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Application Description
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Application
Mapper

The Application Mapper selects 
the computational resources for 

the application based upon 
current information made 

available through the Grid. 

Access Resource
Information
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A Grid Container is deployed 
upon each resource, providing 

common services for the 
components. 
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Each component is given a Run-
Time Representation, an object 
that manages the component 

implementation’s interaction with 
its peers and the underlying 

fabric 

Run-Time
Representation
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The Run-Time 
Representation (RTR) is 

deployed in the Container
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The implementations for the 
components are selected at run-
time, according to the platforms 

and their performance 
characteristics. 

The executables are retrieved 
from the repository by the 

Container

Code
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The code is attached to the Run-
Time Representation 

Code
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Application Proxy 
Object

The running application is 
exposed as a Grid Service by the 
Application Proxy Object (APO), 
providing interactivity with other 

applications such as steering and 
visualisation 
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The Executable 
Code and the Run-

Time Representation 
operate within a Grid 

Container. 
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Component 
interaction is filtered 

through the RTR
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Compute Resource Hardware
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The Grid Container 
automatically selects 

the appropriate 
communication 

protocol. 
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The Grid Container 
automatically selects 

the appropriate 
communication 

protocol. 

RMI
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High performance 
communication is in 

user code: the 
selected protocols 

can be used for 
coordination
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The container is 
exposed as a Jini 

service…
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…as are the 
individual 

components 
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OGSA, Jxta, etc. OGSA, Jxta, etc.

These can then 
speak to a wider 

world as Web 
Services… 
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Compute Resource Hardware
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CodeCode Code
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OGSA, Jxta, etc. OGSA, Jxta, etc.

…using the ICENI 
Jini-OGSA 

interoperablity
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Department of Computing 
Private Domain at jini://private.doc

ICENI
Domain
Manager
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Life in the Private Domain Q: How are resources 
made available in the 

Private Domain?
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Department of Computing 
Private Domain at jini://private.doc

ICENI
Domain
Manager
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Life in the Private Domain

A: They are encapsulated 
by a Jini object…

FS
FileResource
newFile()
getFile()
saveFile()

JobResource
execute()
getStatus()
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Department of Computing 
Private Domain at jini://private.doc
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Life in the Private Domain

FS
FileResource
newFile()
getFile()
saveFile()

JobResource
execute()
getStatus()

…which is published 
within a Jini space. 
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Department of Computing 
Private Domain at jini://private.doc
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Domain
Manager
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Life in the Private Domain

FS
FileResource
newFile()
getFile()
saveFile()

JobResource
execute()
getStatus()

This space is accessed by 
the Domain Manager. 
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ICENI
Domain
Manager

FileResource
newFile()
getFile()
saveFile()

jini://private.doc

Public Domain
jini://public.grid.ac.uk

Public Domain
jini://public.grid.edu

Life in the Public Domain
How are these resources made 
public, while retaining security?
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ICENI
Domain
Manager

FileResource
newFile()
getFile()
saveFile()

jini://private.doc

Public Domain
jini://public.grid.ac.uk

Public Domain
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Life in the Public Domain
The Domain Manager publishes 

them in Public Domain Jini
spaces, with an attached 
Service Level Agreement

PublicFileService
newFile()
getFile()
saveFile()
subContract()

SLA
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OGSA
Hosting
Environment


62���3����
�/.��7*���4��7#�4
���
�����,����(�����8���)��

Jini Service

SLA

Deployment
Agent

Jini Lookup
Service

OGSA 
GridService

ICENI services may be 
represented using other 

Service Oriented 
Architectures 
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Jini Service

SLA

Deployment
Agent

Jini Lookup
Service
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GridService

A Jini Service with 
attached SLA is 
registered in the 
Lookup Service

Registers
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Jini Service

SLA

Deployment
Agent

Jini Lookup
Service

OGSA 
GridService

Registers

This is then 
passed to an 

ICENI Deployment 
Agent…

notifies
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Jini Service

SLA
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Agent
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Registers
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…which creates a 
corresponding 

OGSA 
GridService

Deploy      Undeploy
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Jini Service

SLA

Deployment
Agent

Jini Lookup
Service

OGSA 
GridService

Registers

notifies

Deploy      Undeploy

Jxta Peer 
Group

The Deployment 
Agent can also 

support Jxta Peers

Jxta Service

SLA

advertises

notifies
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• Handheld wireless devices become ubiquitous
– Personal Digital Assistants

– Mobile Phones

• Interaction with e-science infrastructures
– Any time

– Any place

– Any where

• Goal: Provide secure ‘one stop shop’ for e-science
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• Collaborative LeSCindustrial project with 
Sun Microsystems

• Develop a secure portal infrastructure to:
– Access your own personal environment
– Applications to support day-to-day e-science
– Interaction with other Grid infrastructures

• Allow role based access to resources
– Anonymous: public web pages
– Students: internal pages, email, compute resources
– Staff: restricted pages

52

(��������������
>?0���$�%�������$�������#��

���)!.����/�!)���%����

Visualisation
ClientApplication

Component

Jini Lookup Service

Visualisation
Server

Rendering
Engine

e.g. VTK Chromium

Visualisation and steering 
use the framework for 

coordination…  
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Visualisation
ClientApplication

Component

Jini Lookup Service

Visualisation
Server

Rendering
Engine

e.g. VTK Chromium

…for application data 
transfer…   
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Visualisation
ClientApplication

Component

Jini Lookup Service

Visualisation
Server

Rendering
Engine

e.g. VTK Chromium

… and for displaying the 
image.  
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Visualisation
Client 1

Application
Component

Visualisation
Server

Rendering
Engine 1

Visualisation
Client 2

Visualisation
Client 3

Rendering
Engine 2

Same view
of dataset A

View
dataset B

Dataset A & B

Dataset B

Dataset A

Multiple renderers…  
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Visualisation
Client 1

Application
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Visualisation
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Rendering
Engine 1

Visualisation
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Visualisation
Client 3

Rendering
Engine 2

Same view
of dataset A

View
dataset B

Dataset A & B

Dataset B

Dataset A

…and displays…  

…may be deployed as 
components, allowing the 

Application Mapper to maximise 
performance and resource usage 
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• XML Schemas
• Service oriented architecture (Jini)

– Resource, discovery, registry

• Interoperability
– Open Grid Services Architecture (OGSA)
– Web Services (e.g. SOAP, WSDL, UDDI)
– P2P (e.g. JXTA)

• Accessibility
– EPIC: e-Science Portal @ Imperial College
– Visual Programming PSE

Open and Extensible
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• Centre Projects (DTI)
– E-Science Portal at Imperial College (Sun Microsystems)
– Grid Infrastructures (Compusys& Intel)

• EPSRC pilot projects
– RealityGrid
– DiscoveryNet

• High Energy Physics Testbeds(EPSRC & PPARC)
• Distributed Protein Annotation Grid (BBSRC) 
• GENIE – Grid ENabledIntegrated Earth system model 

(NERC) 
• BAIR – Biological Atlas of Insulin Resistance 

(Wellcome)
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• Director: Professor John Darlington
• Technical Director: Dr Steven Newhouse
• Research Staff:

– Anthony Mayer, Nathalie Furmento
– Stephen McGough, James Stanton
– Yong Xie, William Lee
– Marko Krznaric, Murtaza Gulamali
– Asif Saleem, Laurie Young, Gary Kong

• Support Staff:
– Keith Sephton (Systems Manager)
– Susan Brookes (Administrative Assistant)
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• Centre Activities: http://www.lesc.ic.ac.uk/

• ICENI: http://www.lesc.ic.ac.uk/iceni/

• Directly via 
– e-mail: lesc@ic.ac.uk

– e-mail: iceni@ic.ac.uk
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• EPSRC/DTI Core e-Science Programme
– The London e-Science Centre (THBB/C/008/00023)

• Engineering Physical Science Research Council
– RealityGrid(GR/R67699/01)
– Discovery Net (GR/R67750/01)
– Effective Multi-user Multi-job Resource Utilisation (GR/R74505/01)
– High Performance Software Components (GR/N13371)

• Wellcome
– BAIR (066786/A/02/Z)

• Biotechnology & Biological Sciences Research Council
– Proteome Grid (28/BEP17014)

• Natural & Environmental Research Council
– GENIE
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• Strategic Research Investment Fund (SRIF)
– £3M to IC HPC (May 2001)

• £1.9M Computing & Storage Resources
• £750K Networking Infrastructure
• £350K Refurbishment

• HEFCE Joint Research Equipment Initiative
– An Open Multi-disciplinary Parallel Computing Resource 

for Imperial College (2001 – GR/R62083/01)
– IC Informatics Grid (2000 – GR/R04034/01)
– EPSRC Strategic Equipment Initiative (2000)
– CFD Server for IC (1999 – GR/M92355)
– A High Performance Parallel Server for multi-disciplinary 

activities at Imperial College (1996 – GR/L26100)
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• Imperial College
– High Energy Physics
– Space and Atmospheric Physics
– Computational Science (Aeronautics & Mech. Engineering)
– Data Mining

• External
– Manchester Centre for Novel Computing
– QMW Centre for Computational Science
– Condor Team, University of Wisconsin

• Industrial
– Sun Centre of Excellence in e-Science
– Intel Virtual European Centre of Excellence
– Compusys


