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e-Science and e-Infrastructures: Definition

E-Infrastructure new generation of research infrastructures based on
information and communication technologies

E-Science refers to scientific activities that are carried out by using

resources distributed across the internet
= The utilization of those distributed resources is both
a necessity and an added value

= More effective when associated to a global collaboration more than at
the individual level
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e-Science and e-Infrastructures: Definition

New con
d The basi

Observation, Experiment: Complex detectors located in accelerators,
cameras installed in satellites, deployment of sensors networks for Earth
Observation,...

Analysis, Modelling Result Validation: Computing resources

Advanced Computing Projects require furthermore: Specialized
Hardware and Software; Methodology and Algorithmic developments
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What is a Grid ? e

A Grid is a set of resources, (digital instruments and elements attached
to them or stored in them) which can be used in a combined way
through a middleware to solve efficiently a particular problem
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Grid and Virtual Organizations
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How the Grid was born ? <EARCH INSIDE!™
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The technological context
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The technological context: Globus
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Elements of a Grid
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Elements of an e-Science Grid

JHardware
= Measuring devices

= Satellites in
Astrophysics

= Environmental Sensors

= Scanners in medical
imaging

= Radiotelescopes in
Astronomy

= Detectors in particle
physics accelarators




i.g
- 4pr

Elements of an e-Science Grid

J Hardware

= |nformatics

= DATA triggers

= Storage Units (tapes,
disks, etc...)

= Computing facilities




The Computing Piramide o
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Elements of an e-Science Grid

JSoftware
= Sistema Operativo compatible
con el trabajo en Grid

= Software intermediario
(middleware) gestion:

= Usuarios
= Trabajos, datos,...

= Infraestructura de una
forma transparente y segura

= Monitorizacion

= Sistemas de
Informacion fiables

I Middleware for Grid Computing




Elements of an e-Science Grid

] Software

= Aplicaciones

Fisica Experimentall:
= Altas Energias, Astrofisica
Biologia Estructural
Fisica del Estado Sdlido
Fusion Nuclear
Quimica Cuantica
Geofisica

= Modo de trabajo
Procesado de datos experimentales

Simulaciones de Monte Carlo
Dinamica y Mecanica molecular
Problemas de Fluidodinamica

Desarrollo de modelos predictivos
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High Energy Physics: a Grid community b

Key features
» Many (hundreds) research groups geografically dispersed

= Analyzing large data sets from experiments in particle accelerators
= A very motivated community due to the success of the World Wide Web
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Data Analysis in High Energy Physics
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Deployment of Computational Grids
Building a Grid for HEP

O Using as a basis the Globus Toolkit (gsi security, gridftp for data
transfer, globus-job-run for job submission,...)

= DATAGRID and its “succesor’ EGEE develop a Grid middleware
adapted to the needs of the experimental analysis in HEP

= This middleware is called gLite

The current EGEE Grid is the largest

distributed computing infrastructure
Enabling Grids

for E-sciencE b/ CPUs: ~ 40.000
Storage: ~ 5PBytes

and will provide the resources to
analyze the data coming from the LHC
detectors
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Statistics:

Submitted: 94

Waiting: 81

geady 2;5 CENTRE NATIONAL
cheduled: 2761 ! : DE LA RECHERCHE

Running: 4377 SCIENTIROUE

Done: 944 ' SRR e

Aborted: 275 Developed by e-Science, HEP

Cancelled: 107 W Imoefial COIIeae
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Deployment of Computational Grids
for other applications |
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Deployment of Computational Grids
for other applications Il
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Porting Applications to the Grid
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Middleware: shotcomings of EGEE and gLite
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Subject Monday Tuesday Wednesday Thursday Friday

Biomedicine X

Astrophysics X

Nuclear Fusion X

HEP X
Middleware X X

Infrastructure

Grids of X
Instrumentation

Virtualization

Future
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Alumnos del Master de Computacion
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