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Objectives

Large-scale, production-quality
grid infrastructure for e-Science

Attracting new resources and
users from industry as well as
science

Maintain and further improve
gLite Grid middleware

GlLite

EGEE-II INFSO-RI-031688
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-+ Flagship Européan gr-id infrastructure project -~ *
‘Now in 2" phase with 91 par_tnérs in 32 countries
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C Applications

Enabling Grids for E-sciencE

Many applications from a
growing number of domains

Astrophysics
Computational Chemistry
Earth Sciences

Financial Simulation
Fusion

Geophysics

High Energy Physics

Life Sciences

Multimedia

Material Sciences

> 165 Virtual Organisations s Fo o s o w005 dg- S Gt ow e - v oras
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Applications have moved from testing to routine and daily
usage ~80-90% efficiency
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Support for knowledge layer

Enabling Grids for E-sciencE

3 layered model to support
access to heterogeneous
Information and connect
resources through
common shared services

Grids can offer:
Sharing of resources
Secure Access Control
Data management

Execution of computationally
demanding applications (e.g. multi-
media content)
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EGEE Middleware Distribution

Enabling Grids for E-sciencE

glLite
Exploit
from VDT (Condor,

Globus), EDG/LCG, and others G I -|-e

i Middleware for

Develop a Of ! Grid Computing
useful to EGEE applications (HEP and
Biomedics are pilot applications).

Pluggable components — cater for different implementations
Follow SOA approach, WS-I compliant where possible

Focus Is on

Business friendly
Plan to switch to Apache-2
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C Grid Middleware

Enabling Grids for E-sciencE

Lot Applications have access
Appll(;atlons both to Higher-level Grid
Services and to Foundation
} Grid Middleware
Higher-Level Grid Services Higher-Level Grid Services
are supposed to help the
Workload Management users bu||d|ng their
Replica Management computing infrastructure but
MERENEE] should not be mandatory
Workflow i : :
Crileconamise Foundation Grid Middleware
will be deployed on the EGEE

T Infrastructure
L Must be complete and robust

Foundation Grid Middleware Should allow interoperation

with other major grid
Security model and infrastructure Infrastructures

Computing (CE) and Storage Elements (SE) Should not assume the use of

Accounting - Higher-Level Grid Services
Information and Monitoring
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C gLite Grid Middleware Services

Enabling Grids for E-sciencE

Access
CLI API
& Securit A : L
y Information & Monitoring
Authorization
Auditing Informatipn &| | Application
\ Authentication / \_ Monitoring MIOIEHig )
/ Data Management \ / Workload Management \
Metadata File & Replica) | - accounting Job Package
Catalog Catalog Provenance Manager
Storage Data Site Proxy Computing Workload
\ Element Movement j K Element Management/

Overview paper http://doc.cern.ch//archive/electronic/egee/tr/egee-tr-2006-001.pdf
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C Middleware Concepts

Enabling Grids for E-sciencE

Slide by Dave Snelling

Status Summary

Concept OGSl WSRF WS-M RW-RT |OGSA-*
Resource A \

Properties ! 4 A \

Notification / N

Lifecycle ! y yf \

Composition / A \

Faults !

Collections / N

Naming / Af

Orange = Historical, Blue = Evolving, Green = Standard
2 & Fiaites Labxsmbiie of Bshops B 2008

FUJITSU

EGEE-Il INFSO-RI-031688 International ICFA Workshop, 10th October 2006 9



- Middleware Standards

Enabling Grids for E-sciencE

Slide by Dave Snelling

OGSA Status September 2006

Waming: Data may be inaccurate

UTILITY
COMPUTING

SYSTEMS

MANAGEMENT
Use Cases & Distributed
Applications




Collaborating e-infrastructures

Enabling Grids for E-sciencE

v

{ , v oy : ; /
II: '_\:\‘- \k/—r/ \/_"/,,./"""' ““-/éa /// )
" European Commission co-funded projects *»;5;;-' /j
% S . ] . 2
i~ O Projects with other funding '

Potential for linking ~80 countries by 2008
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Inter-operability

Enabling Grids for E-sciencE

Inter-operability between grids is essential to
provide services to the user communities ece

= nabling Grids
for E-scienc
= =
C;!- Open Science Grid
bﬂrm"
o L]

EGEE works with national grid projects and (/_worouso
peer projects around the world NS H\I
|

NGS
Further work needed and the Grid- v
Interoperability-Now group within the ?..fgmg;ﬂ. <, PRERD
OpenGridForum is providing a good ——
environment for this
EGEE working on inter-operability with OSG, OpenGridForum

OPEM FORUM | OPEM STANDARDS

UNICORE, ARC and NAREGI
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Sustainability: Beyond EGEE-II

Enabling Grids for E-sciencE

Need to prepare for permanent
Ensure a reliable and adaptive support for all sciences
Independent of short project funding cycles

Infrastructure managed in collaboration
with national grid initiatives

Testbed Phase Pilot Production Phase Routine Usage Phase
(3 applications) {20+ applications) (multiple Grids)

Sustainable e-Infrastructure >

EDG EGEE EGEE-l ' EGEE-II

2002 2004 2006 2008 2010 2012
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Why Sustainability?

Enabling Grids for E-sciencE

Scientific applications start to depend on Grid infrastructures

W cPU > 1 DaysWeek [ CPU > 1 Month/Week [l CPU > 1 Year/Week

e.g. EGEE supports well e prer—
over 100 VOs, running over 5 Tl |§" g
50.000 jobs/day i I;i " I;;!!
. CE T = I E = E : o =
Require long-term support gi' i |§‘ . E_Ii Rl I' i
e B L AiaEE
L g FERLIAT
| = I e
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: . >50k jObS/day o Virtual Organizations >
§ 1000000 m fusi
g oo Reans
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New scientific collaborations have been formed thanks to the Grid
infrastructure

E.g. WISDOM (http://wisdom.healthgrid.orq)

Business and Industry are getting very interested but need a long term
perspective

E.g. over 20 companies were present at the Business Track during the
EGEE’06 conference, September, 2006

EGEE-Il INFSO-RI-031688 International ICFA Workshop, 10th October 2006 14



Structure

Enabling Grids for E-sciencE

Federated model bringing together National Grid Initiatives
(NGls) to build a European organisation (EGI)

o '/' e T
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W e _ 2 ~ 7 _|EUIndiaGrid ) < 5"
" Sl AT
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i -.’\q__/} European Commission co-funded projects
X —
%

e, - ’\/ / Projects with other funding ~

Each NGl is a national body
Recognised at the national level
Mobilises national funding and resources
Contributes and adheres to international standards and policies
Operates the national e-Infrastructure

Is application independent, open to new user communities and
resource providers
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EGEE’'06 Sept 25-29
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15t meeting of collaborating EU grid
Infrastructure project leaders

Enabling Grids for E-sciencE

e
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nabling Crids
for E-scienc

euchinagrid
eeuindiagride
EUMED )

\ Grid

Fs ',%;_\-\:_
f&/\d\:‘x\) SEE-GRID

", 4
—
=

EGEE-Il INFSO-RI-031688 International ICFA Workshop, 10th October 2006 17



= Summary

Enabling Grids for E-sciencE

Grids are all about sharing — they are an excellent means of
working with groups around the world

EGEE operates the world’s largest multi-disciplinary grid
Infrastructure for scientific research

In constant and significant production use

We have gained significant experience in what it takes to deploy,
operate and manage a large distributed infrastructure

This work has shown the importance of
Interoperability/interoperations with collaborating projects

Need to prepare the long-term

EGEE, collaborating EU projects, national grid initiatives and user
communities are working to define a model for a sustainable grid
infrastructure
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