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Five Emerging Models of Networked
Computing From The Grid

GRID

Edited by Ian Foster
and Carl Kesselman

lan Foster and Carl Kesselman, editors, “The Grid: Bl  ueprint for a New Computing
Infrastructure,” Morgan Kaufmann, 1999, http://www.m kp.com/grids



#H$ #

%



Slide from Grid Cafe



Grid Is a result of IT progress
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From the
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Global
Community
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Bioinformatics and Grid
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Biomedical applications
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Applications Example: WISDOM
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Radio astronomy needs Grid, too
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Computational Chemistry
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Fusion
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Earth Science Applications

00

/13 3 16 6

77

/7 66




Earth Sciences: Earthquake analysis
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How to Grid-enable your science
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Some history

1999 —NiboraaiccH? opgeatt

« Early discussions on how to organise distributed
computing for LHC

200120058 - R Mstea@ bl goar pasit
 middleware & testbed for an operational grid
20022005 —UHC Coonmuutnp Gt ILCG

» deploying the results of DataGrid to provide a /

production facility for LHC experiments
2004 - 200 —H U B e FHE-oopget toblaesse 11

 starts from the LCG grid

« shared production infrastructure

e expanding to other communities and sciences
200 6- 2008 —Ht B e I

* Building on phase 1

 Expanding applications and communities...
20082 —H BRI |
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MONARC project
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DataGrid Architecture

Grid AIication Layer
T - - -

Underlying Grid Services

Fabric services




EGEE (Enabling Grids for E-s@emncE)

Enabling Grids for E-sciencE

( EGEE - Enabling
Grids for E-sciencE
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EGEE-III

Enabling Grids for E-sciencE

Flagship Grid infrastructure project co-funded by t

Grid
operations &

Main ObjeCtiveS Networing
— Expand/optimise existing EGEE
Infrastructure, include more
resources and user communities

— Prepare migration from a project-
based model to a sustainable
federated infrastructure based on
National Grid Initiatives

he European Commission

User
Community
support 19%

Training
8%
Dissemination

& Integration
International ~ and testing
Cooperation 9%

6% Middleware
0,
Management eng. 5%

2%

Duration: 2 years
Consortium: ~140 organisations across 33 countries
EC co-funding: 32Million €



EGEE — What can we deliver?

Enabling Grids for E-sciencE

Infrastructure operation
Currently includes >270 sites across 50 countries

Continuous monitoring of grid services & automated
site configuration/management

Support ~300 Virtual Organisations from
diverse research disciplines

Middleware

Production quality middleware distributed under
business friendly open source licence

User Support - Managed process from first contact

through to production usage
Training
Expertise in grid-enabling applications
Online helpdesk
Networking events (User Forum, Conferences etc.)

181/ "&E 375" 2+++$$5 27



Collaborating e-Infrastructures

Enabling Grids for E-sciencE

Potential for linking ~80 countries by 2008
T—S,S,.,.LSLLLLee




350 sites

55 countries
150,000 CPUs

Enabling Grids for E-sciencE
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European e-Infrastructure

Enabling Grids for E-sciencE

Need to prepare permanent, common  Grid infrastructure

Ensure the long-term sustainability of the European e-
infrastructure independent of short project funding cycles

Coordinate the integration and interaction between National Grid
Infrastructures (NGIs)

Operate the European level of the production Gridi  nfrastructure
for a wide range of scientific disciplines to link NGls




The Future of Grids

Enabling Grids for E-sciencE

From e-Infrastructures to Knowledge Infrastructure S

Network infrastructure connects
computing and data resources
and allows their seamless ; ,
usage via Grid infrastructures i

Federated resources and
new technologies enable new
application fields:

Distributed digital libraries
Distributed data mining
Digital preservation of cultural heritage
Data curation

- Knowledge Infrastructure
Major Opportunity for Academic and Businesses alike

18//?"" "&F 3?7>"?+++$$5 Erwin Laure — gLite and Business — EGEE’08 BT — 22 Sep t 2008 31









Applications Area
Common projects

Libraries and tools,
data management

Middleware Area
Provision of grid

Distributed Analysis middleware — acquisition,
Joint project on distributed development, integration,
analysis with the LHC testing, support

experiments

Grid Deployment Area

Establishing and managing the
Grid Service - Middleware

certification, security, operations.
Service Challenges

CERN Fabric Area

Cluster management
Data handling

Cluster technology
Networking (WAN+local)
Computing service at CERN
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©b Servers
4 Iinteractive nodes
NAN AN o nndn

(160 computing nodes, Xeon X5450, 16GB RAM, InfiniB  and).







Monitoring — allows to keep an eye on parameters of

Grid sites' operation in real time

Accounting - resources utilization on Grid sites by

virtual organizations and single users

JINR CICC










Experiment specific monitoring
systems provide input data
Dashboard agents publish this
information in the KML format
Strong contribution to the

development of Sergey Mitsyn
(JINR)

Application will be shown
during the LHC demo at the

EGEE conference in Barcelona
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— Russian and JINR physicists
participants of ATLAS experiment
train and practise with Grid and the

— GANGA







HE Calibration and Raw Data Flow

Data storage and data
management

HE Calibration DB Status

e System is online
 Full calibration cycle support

* Integrated into CMS computing
environment

* ~30000 records
» ~500Mb
- » ~600Gb raw data transferred to JINR

Qgﬁ =/

Offine reconstruct

~1TB of raw data
already transferred

CERN- JINR Data management for MTCC.:
common schema of realization

Data Storage
Disk Pool
with AFS










/ 3-rd International Conference

7 "Distributed Computing and Grid-technologies in {
Science and Education® \

30 June — 4 July, 2008 X
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Cyberinfrastructure

Infrastructure/

SOA Shared Services

Grids Automation

Virtualization




