Consorzio Interuniversitorio

W Distributed

» European
* Infrastructure for
Supercomputing

* » Applications

DEISA

An European GRID-empowered
Infrastructure for Science and Industry"

Pisa 11 maggio 2005
Angelo DeFlorio



Consorzio Interuniversitorio

W Distributed

D E I SA » European
Infrastructure for
iS a pI’OjeCt ** Supert_:om_puting
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the 6° Framework Program

IS a consortium

= of leading national supercomputing centers
IN Europe

Focuses

e deploying an innovative Grid empowered
infrastructure to enhance and reinforce High
Performance Computing (HPC) in Europe.

e set up a stable production infrastructure
distributed across Europe.

Its goal

= jointly building and operating a distributed
terascale supercomputing facility

e deep integration of high end national HPC
infrastructures

e Integrated computing power close to 30
Teraflops in 2004 (old goal, more than 4000
processors)

e Integrated computing power close to 100
Teraflops at the end of 2005
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Target users and applications ® o

For European Scientists and Industries

e Researchers could use this
supercomputing power and the related
global data management infrastructures
in a coherent and comfortable way

e A special focus is set on grand challenge
applications from material sciences,
climate research, astrophysics, life
sciences, fusion oriented energy
research, and alike

www.deisa.org



Consorzio Interuniversitorio

i i
DEISA

strategic requirements

The architecture of the DEISA
supercomputing environment has been
designed following a number of strategic
requirements:

Operating in a transparent and non-
disruptive way as a layer on top on the
existing national services

Hide complex grid technologies from the
end scientific users

Guarantee persistence and portability of
scientific applications, since they are an

essential part of the corporate wealth of
I esear ch or ganizations.
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CINECA
Consorzio Interuniversitario, Bologna, Italy

CSC
Finnish Information Technology Centre for
Science, Espoo, Finland

ECMWF
European Centre for Medium-Range Weather
Forecasts, Reading, UK

EPCC

Edinburgh Parallel Computing Centre, Edinburgh,

UK

FZJ
Forschungszentrum Julich, Jalich, Germany

IDRIS (Project leader)
Institut du Developpement et des Ressources en
Informatique Scientifique, Orsay, France

RZG
Rechenzentrum Garching of the Max Planck
Society, Garching, Germany

SARA
Stichting Academisch Rekenentrum Amsterdam,
Amsterdam, the Netherlands

CINEGS
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SGI"G

RPken en Netwerkdiensten

EPCCH

RIS

niversiario
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To give access to the HLRS
new 3 partners Stuttgart Supercomputing Centre,
- ’ Stuggart, Germany
project has been LRZ |
scaled down from 5 Lelbcla’gtrzml'\;%c):/herzentrum, Munich,
BSC
years_ to 4 years Barcelona Supercomputing Cente,
(starting date 1/5/04) Barcelona, Spain
To accept all S_IteS that Sites that asked to associate to the
asked to associate DEISA infrastructure
DEISA and to add Universitﬁ/ of Manchester (UoM),
i 111 1 Manchester, UK
fu_nctlonal_ltles, project - 3BUR Roma. ltaly
will submit a new CSCS (CSCS), Manno, Switzerland
Poznan Supercomputing Center
proposal. (Poznan), Poznan, Poland

And many more.
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Institut du Développement et des Ressources en
Informatique Scientifique (IDRIS-CNRS), Orsay,
France. Prof. Victor Alessandrini, Coordinator and
acting Project Director

European Centre for Medium-Range Weather
— Forecasts (ECMWF), Reading, UK.
w Walter Zwieflhofer

Forschungszentrum Julich (FZJ), Julich, Germany.
Dietmar Erwin
l Leibniz Computing Centre of the Bavarian
r y 4= Academy of Sciences and Humanities,
Mnchen, Germany

Consorzio Interuniversitario (CINECA), Bologna, Italy. Horg-Dieter Steinhogfer

Sanzio Bassini
Edinburgh Parallel Computing Centre (EPCC), (@ Barcois Barcelona Supercomputing Center (BSC),
Edinburgh, UK David Henty E¥memne  Barcelona, Spain Prof. Mateo Valero

High Performance Computing Center
Stuttgart, Stuttgart, Germany.
Prof. Michael Resch

Finnish Information Technology Centre for Science H L R|S
(CSC), Espoo, Finland. Kimmo Koski

SARA Computing and Networking Services , Amsterdam,
The Netherlands. Axel Berg
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GEANT®  GEANT

Zenater L€ Réseau National de Telécommunications pour la Technologie,
I'Enseignement et |la Recherche (Renater) , France

Deutsche Forschungsnetz (DFN), Germany

»SGARR  Gruppo per I'Armonizzazione delle Reti della Ricerca (GARR), Italy
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, Societa
Consortile per Azioni, Obassano, Italy
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SAl — Network Operation and Support. (FZJ leader)
e Deployment and operation of a gigabit per second network infrastructure for
an European distributed supercomputing platform. Network operation and
optimization during project activity.

SA2 — Data Management with Global file systems. (RZG leader)
e Deployment and operation of global distributed file systems, as basic
building blocks of the “inner” super-cluster, and as a way of implementing
global data mlanagement in a heterogeneous Grid.

SA3 — Resource Management. (CINECA leader)
e Deployment and operation of global scheduling services for the European
supercluster, as well as for its heterogeneous Grid extension.

SA4 — Applications and User Support. (IDRIS leader)
e Enabling the adoption by the scientific community of the distributed
supercomputing infrastructure, as an efficient instrument for the production
of leading computational science.

SA5 — Security. (SARA leader)
e Providing administration, authorization and authentication for a
heterogeneous cluster of HPC systems, with special emphasis on single sign-
on.



Consorzio Interuniversitorio

DEISA"ORGANIZATION . e
Joint Research Activities ";

Supercomputing
»* ) o Applications

-

B JRA2 - Cosmology. (EPCC)

Migration and deployment on the inner N

infrgstructurg aqd its outgr extension, of g JRA3 — Plasma Physics. (RZG)
leading applications carried out by the
European project VIRGO.

B JRA1-Material Sciences.
(RZG) Migration and deployment
of leading applicationsin this
scientific area.

Migration and deployment of leading
applicationsin this scientific area.

~

B JRA4 -LifeSciences. (IDRIS)
Migration and deployment of
leading applicationsin Genomics
and Health Sciences.

DEISA collaborates
with leading
European resear ch

groups from several B JRAS5 —Industry. (CINECA)

scientific and Migration and deployment of
industrial leading applicationsin Industrial
s il Computational Fluid dynamics.

disciplines }

B JRA7 — Accessto Reﬁourceé |n - waw' ¥ JRAG - Coupled Applications. (IDRIS)

Heter ogeneous Environments. (EPCC) Development, migration and deployment of
Development of a Heterogeneous Service | eading multi-physics, multi-scale coupled
Management software infrastructure based on applicationsin several areas of science and

OGSA standards. technology.
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Key integration technologies for the distributed
super-cluster

v Network bandwidth, provided by the European research
network GEANT and the national research networks
(today DFN in Germany, RENATER in France, and GARR

in Italy)

v’ Capability to efficiently share data across a wide area
network, provided by a global file system (Global
Parallel File System, GPFS).

Possibility of redistributing the computational
workload by migrating jobs across national
borders, in order to free huge resources for one

specific application in one site.
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The DEISA heterogeneous grid will provide a number of
services to the scientific community:

e workflow management based on UNICORE
middleware (complex applications that visit several
platforms to perform a job)

e high performance global data management in the
whole grid (sharing data between different applications,
applications accessing distributed data)

= grid applications that run on several platforms
simultaneously

e portals and Web interfaces to hide complex
environments from end users.
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data

@....

@...
Cp $DEISA_DATA/file-A $DEISA_SCRATCH

Cp $DEISA_HOME/file-B $DEISA_SCRATCH
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UNIC#

Thiskind of tests has been aready performed successfully and it
IS going to be demonstrated at the project review meeting on the
operational infrastructure.
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Metascheduling x o
functionalities T S
Metascheduler:
*aCCESS,

*workflow management,
*job rerouting,
sco-allocation,
brokering,

*multiple accounting,
~data stagin
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Idris Fzj Rzg Cineca Csc Ecmwf Sara Lrz Bsc Hirs
A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4
LL backfill LL backfill LL backfill LL backfill LL backfill LL backfill LSFHPC SGE LL backfill NEC NQE
LL RM LL RM LL RM LL RM LL RM LL RM LSFRM SGE RM LL RM NEg,\';'QE
RHEL+ RHEL+ NEC
AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 A o P o8
wer 4 wer 4 wer 4 wer 4 wer 4 wer 4 1A6 4 1A6 4

SX
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ldris  Fzj Rzg Cineca Csc Ecmwf Sara Lrz Bsc  Hirs
A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4
IBM GPFS (Genera Parallel File System) over WAN

Client Client Client Client Client Client Client

Nativo Nativo Nativo Nativo Nativo Nativo Nativo
AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 FégFFL,; FégFFL,; SUSE NOES?

wer 4 wer 4 wer 4 wer 4 wer 4 wer 4 IA6 4 IA6 4 PPC SX

Infrastructure for



Consorzio Interuniversitorio

W Distributed
» European
Infrastructure for
Supercomputing

* * Applications

Today — physical layout
Data management

AFS
RHEL+ RHEL+ NEC
AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 AIX 5.2 ol PP ol PP SUSE oS
| | | |N
I
wer 4 wer 4 wer 4 wer 4 wer 4 wer 4 IA6 4 IA6 4 PPC IW X
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phase 1 (pilot)

Premium IP

|P Priority



Consorzio Interuniversitorio

CINECA IBM SP Power 5 o Duroued

Infrastructure for

» upercomputin
Setu p »* *SA‘::)pIicatiSnts ’

Generadl Internet

l ces l e l op l (link 1 Gbps)

Firewall

sie! S—a—&

4 4

I /
internal Gigabit Ct')N'ZCA
Gigabit / switch / rglzt;r
switch router

| l ! . l

1 Gbps dedicato al
deisa-gw traffico con altri
siti DEISA
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4 A\ MUX/DEMUX 4 A MUX/DEMUX

CINECA aE ]
switch |
— Primary fiber = 1GE
1GE — path (13,5 Km) ;&
NS ——

-
2&

Automatic Protection Systems,
ableto switch between two different paths

\'
4=
V4 1GE [AVESS)
Secondary fiber

DEISA switch path (18,6 Km)

= o

4 A MUX/DEMUX 4 A\ MUX/DEMUX




