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01-02 ACI : Globalisation des ressources de calcul et des 
données : a donné une impulsion déterminante

03-04 ACI GRID : besoin dun instrument GRID’5000
03-05 ACI Masse de données
06-07 ANR appel ouvert Masse de Données et de 

Connaissances, Calcul intensif et Grille de calcul-puis Calcul 
Intensif et Simulation

Maintenant : 
MENRT - TGIR : très grands instruments de la recherche
CNRS IDG : Grille de production et grille de  recherche
INRIA ALADDIN : Grille de recherche
ANR : Appel ARPEGE

Histoire des initiatives françaisesHistoire des initiatives françaises
  Michel Bidoit, Michel Cosnard, Antoine Petit, Brigitte Rozoy….Michel Bidoit, Michel Cosnard, Antoine Petit, Brigitte Rozoy….  
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History of european initiativesHistory of european initiatives

FP6
Grid Technologies (W. Boch): CoreGRID (Th. Priol) 
and E-Next, EuQos, Ec-Gin, Grid4all, QosCos& . 
e-Infrastructure (M. Campolargo) : EGEE and DEISA 

FP7
Grid Technologies  with Services (EFIPS has been 
submitted by F. Cappello)
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Grid’5000

Motivation

The physical platform

The experimental platform as a challenge

As a user

Achievements

Future 

AgendaAgenda
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ACI GRID projectsACI GRID projects

• Peer-to-Peer
– CGP2P (F. Cappello, LRI/CNRS)

• Application Service Provider
– ASP (F. Desprez, ENS 

Lyon/INRIA)

• Algorithms
– TAG (S. Genaud, LSIIT)
– ANCG (N. Emad, PRISM)
– DOC-G (V-D. Cung, UVSQ)

• Compiler techniques
– Métacompil (G-A. Silbert, ENMP)

• Networks and communication
– RESAM (C. Pham, ENS Lyon)
– ALTA (C. Pérez, IRISA/INRIA)

• Visualisation
– EPSN (O. Coulaud, INRIA)

• Data management
– PADOUE (A. Doucet, LIP6)
– MEDIAGRID (C. Collet, IMAG)

• Tools
– DARTS (S. Frénot, INSA-Lyon)
– Grid-TLSE (M. Dayde, ENSEEIHT)

• Code coupling
– RMI (C. Pérez, IRISA)
– CONCERTO (Y. Maheo, VALORIA)
– CARAML (G. Hains, LIFO)

• Applications
– COUMEHY (C. Messager, LTHE) - 

Climate
– GenoGrid (D. Lavenier, IRISA) - 

Bioinformatics
– GeoGrid (J-C. Paul, LORIA) - Oil 

reservoir
– IDHA (F. Genova, CDAS) - 

Astronomy
– Guirlande-fr (L. Romary, LORIA) - 

Language
– GriPPS (C. Blanchet, IBCP) 

-Bioinformatics
– HydroGrid (M. Kern, INRIA) - 

Environment
– Medigrid (J. Montagnat, INSA-Lyon) 

- Medical

• Grid Testbeds
– CiGri-CIMENT (L. Desbat, UjF)
– Mecagrid (H. Guillard, INRIA)
– GLOP (V. Breton, IN2P3)
– GRID5000 (F. Cappello, INRIA)

• Support for disseminations
– ARGE (A. Schaff, LORIA)
– GRID2  (J-L. Pazat, IRISA/INSA)
– DataGRAAL (Y. Denneulin, IMAG)

Thierry Priol 
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cost & coordination

realism

math simulation emulation live systems

SimGrid
MicroGrid
Bricks
NS, etc.Model

Protocol proof

Data Grid eXplorer
WANinLab
Emulab

Grid’5000
DAS 
PlanetLab
GENI

Need of experimental toolsNeed of experimental tools
A nation wide experimental platform for large scale Grid 
& P2P experiments, 
competitive at the international level
Based on a dynamics of results and researches on 

clusters

This talk

Major challenge

Challenging

Reasonable

RAMP
Dave Patterson’s
Project on Muticore
Multi-processor emulator
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PlanningPlanning

June 2003 2005

Preparation
Calibration

Experiments

2007

International
collaborations
CoreGridCoreGrid

2006

12501250
CPUsCPUs

35003500

50005000

CPUsCPUs
Funded

Today

2004

Discussions
Prototypes

Installations
Clusters & Net 

20002000

First Experiments

2300

~3000
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Grid’5000 mapGrid’5000 map

Sophia Antipolis
500 (434)

A large scale Instrument to studyA large scale Instrument to study
Grid issuesGrid issues

1000 (684)518 (518)

500 (96)

500 (116)

500 (252)

500 (270)

500 (434)

500 (106)

500 (94)

1 Gbps

10 Gbps

Dark fiber
Dedicated Lambda
Fully isolated traffic!
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Grid’5000

Grenoble

Rennes
Lyon

Toulouse

Sophia

Orsay

Bordeaux
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Grid’5000 principleGrid’5000 principle

    A highly reconfigurable experimental A highly reconfigurable experimental 
platformplatform

Application Runtime

Grid or P2P Middleware

Operating System

Programming Environments

Networking

Application

Let users create, deploy and run their software stack,
including the software to test and their environment
+ measurement tools + experimental conditions injectors

E
xp

er
im

en
ta

l 
co

n
d
it
io

n
s 

in
je

ct
o
r

M
ea

su
re

m
en

t 
to

o
ls



Inauguration IdG 1301/09/08

Grid’5000

Grid’5000
Grid’5000 as an InstrumentGrid’5000 as an Instrument

4 main features:
• A high security for Grid’5000 and the Internet, despite the deep 

reconfiguration feature
--> Grid’5000 is confined: communications between sites are isolated from 

the Internet and Vice versa (Dedicated lambda, firewall). 

• A software infrastructure allowing users to access Grid’5000 from any 
Grid’5000 site and have simple view of the system
--> A user has a single account on Grid’5000, Grid’5000 is seen as a 

LIGHTWEIGHT GRID, 9 (1 per site) unsynchronized home directories

• A reservation/scheduling tools allowing users to select nodes and schedule 
experiments
                     a reservation engine + batch scheduler (1 per site) + tool

for scheduling exp. and virtual resource allocation  

•  A user toolkit to reconfigure the nodes
->                                software image deployment and node reconfiguration 
                                      tool (extensions to virtual machines or delegation)
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Grid’5000 versus PlanetLabGrid’5000 versus PlanetLab

V-Planet wide

-VPrecise network monitoring

-VExperiments on virtual machines technologies

-VCapability for dedicated usage for precise 
measurement

?VCapability to reproduce experimental conditions

VDistributed PC

-VCluster of clusters

PlanetLabGrid’5000
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Experiment workflowExperiment workflow

Reserve nodes corresponding
to the experiment

Log into Grid’5000
Import data/codes

Reboot the nodes in the user 
experimental environment (optional)

Transfer params + Run the experiment

Collect experiment results

Build an env. ?
yes

no

Reserve 1 
node

Reboot node
(existing env.*)  

Adapt env.  

Exit Grid’5000

Reboot node 

Env. OK ?
yes

*Available on all sites:
Fedora4all
Ubuntu4all
Debian4all
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Users

Firewall

Login

Server

Proxy

Server : OAR, Kadeploy, NFS, Hardware Remote Mangment,Console 
Proxy : Http, apt-cacher

sshssh

htt
p

Site Distribution

Renater G5K

to other Grid'5000 sites

Computing Nodes

A Grid’5000 Cluster
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Grid’5000

Network

Server

A Grid Experiment

Server
Cluster
+ Grid

Computing Node

Computing Node

Cluster 2Cluster 1
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Grid’5000

User

Server
sshssh

htt
p Server

Proxy

Login
Renater G5K

To other G5K servers

User's
Servers

Proxy 
http

A Grid Experiment



Inauguration IdG 2001/09/08

Grid’5000 Resource usage: activityResource usage: activity

Activity > 70%
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Grid’5000 Community: Grid’5000 usersCommunity: Grid’5000 users

~280 active
Users
Coming from
60 Laboratories.

2DRMP .uk
AIST.jp
BRGM
CEDRAT
CERFACS
CDS
CICT
CIRIMAT
CS-VU.nl
EADS CCR
EC-Lyon
eDAM
ENS-Lyon
ENSEEIHT
ENSIACET
EPFL.ch
FEW-VU.nl
France-telecom

LAAS 
LABRI
LAGA
LBP
LEN7
LGCT
LICA
LIFC
LIFL
LIFO
LINA
LIP6
LIPN-Paris XIII
LIRIS
LMA
LORIA
LPC
LSR
LRI

Prism-Versailles
RENATER
SUPELEC
UCD.ie
UFRJ.br
UHP-Nancy
UTK .edu

HPCS .jp
I3S 
IBCP
ICPS-Strasbourg
IDRIS 
IECN
IMAG
IME/USP.br
IN2P3
INF/UFRGS.br
INP-Toulouse
INRIA
INSA-Lyon
INT
IRISA
IRIT
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Grid’5000 About 340 ExperimentsAbout 340 Experiments
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Grid’5000 300 Publications300 Publications

Including: 

-5 HDR

-14 Ph.D.

-200 international publications
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Grid’5000 Grid@work 2005, 2006, 2007…Grid@work 2005, 2006, 2007…

• Grid PlugTest (N-Queens and 
Flowshop Contests).

The objective of this event was to bring together 
ProActive users, to test the deployment and interoperability 
of ProActive Grid applications on various Grids.

Winner 2007: 
NQueens N=22 in 3 mn 21s  on GRID’5000
NQueens N=23 in 35 mn 7s on GRID’5000 and deployment of all processes in less 
than few minutes using proActive  and the Kaapi launcher karun on top of taktuk.
1600 CPUs in total: 1200 provided by Grid’5000 + 50 by the other Grids 
(EGEE, DEISA, NorduGrid) + 350 CPUs on clusters.
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Grid’5000 A series of EventsA series of Events

1 Keynote address at CCGRID’2007

7 invited talks
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Grid’5000 The Grid’5000 NewsletterThe Grid’5000 Newsletter
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Grid’5000

Key ResultsKey Results

• The instrument is a major result, by this originality, and one of the 
first “Computer Science Large Scale Instrument” in France

• Scalability results for software prototypes : DIET and LSCAN 
(Lyon), XtremWeb and MPIC-V (Orsay), ProActive (Nice), 
Kadeploy and Kaapi (Grenoble), Jxta and Vignes (Rennes), 
Runtime (Bordeaux)

• Computing  larger results : B&B on Flowshop scheduling and bio-
info (Lille), CFD and Health (Nice), sparse matrix and Climatology 
(Toulouse), Atomistic simulations (Bordeaux), geophysics and 
sparse computaions (Nancy) 
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Toward a European Toward a European 

Computer Science Grid, and moreComputer Science Grid, and more  
Connection to other Grid experimental platforms

Netherlands (2006), Luxembourg, Japan and Brasil (discussion)
Towards a European “Computer Science Grid”?

DAS3

Grid’5000
2007

2600 CPUs

1500 CPUs
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Future of research Grid platformsFuture of research Grid platforms

Grid  and clusters for HPC for sciences and technologies : usage,

middleware, programming models and language, librairies, ….

But much more! Research for 

Software for new architectures (multi-all) of machines and clusters

Middleware for large multi-scale distributed and dynamic systems

Support or Web intelligence, Data centers, Services platforms 

Reliability, security, privacy as key issues
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Grid’5000 Grid'5000 Région Rhône-AlpesGrid'5000 Région Rhône-Alpes

=> Sites Grid'5000 de LYON (LIP/INRIA) et Grenoble (INRIA/LIG/CIMENT) 

Grenoble : 

      - Des ressources communes entre la grille CIMENT et site 

        Grid'5000 de Grenoble. 

- Partage/mutualisation essentiellement par l'approche exploitation 

  des ressources inutilisées (CIGRI/job BestEffort). 

- Concept de Grille Légère

Lyon: 

- Middleware DIET (

- Présence d'équipement réseaux spécifiques (mesure).

Fortes expertises dans les middleware d'exploitation de ressources calcul et 

des couches réseaux : 

DIET, OAR, Kadeploy...
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Grid'5000Grid'5000

 Une plate-forme pour l'expérimentation en production !

•Une référence dans les plate-formes d'expérimentation

•En forte évolution (2eme cycle de vie)

•ADT ALLADIN (INRIA)

•Permet l'étude d'infrastructure complexe (Globus, GLITE)

•C'est une grille légère (comme la grille CIMENT)

•Pas de problème de passage à l'échelle connu pour l'instant

•Pas stokage de masse 
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Grid’5000

Thank you for your attentionThank you for your attention

https://www.grid5000.fr/

many thanks to the computer scientists
grid actors….
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Grid’5000 Experimental Condition injectorsExperimental Condition injectors

Network traffic generator Faults injector
Main TCP applications throughputs (Renater)

Normal ∆=10ms

DOS attack ∆=32ms

∆=400ms

A non Gaussian long memory model
Gamma + Farima:

Γα,β – farima (φ, d, θ)

Flash Crowd ∆=2ms

FAult Injection Language


