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General Overview

@mzpa
Les deux infinis

National Institute for
Nuclear Physics and CC—IN2I_93 gathers the he_avy
Particle Physics computing resources for:
* Nuclear Physics

« Particle Physics
 Astroparticle Physics

______________________________________

Commissariat
a I'Energie
Atomique
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IN2P3, one of CNRS Institutes
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10 institutes (3 national @

institutes: INSMI, INSU,
IN2P3)

1,100 research units
(95% in partnership)

34,000 researchers,
engineers, technicians

€3.3 billion

INSU

Institut national
gdes sciences
de I'Univers

INS2I

Institut des sciences
informatiques
3t de leurs interactions

INSIS

Institut des sciences
je I'ingeniene
{ des systemes

INSMI

Institut des sciences
mathématiques et de
leurs interactions

INSHS

Institut des sciences
humaines et sociales
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INSB

Institut des
biologiques

sciences

Institut de physique

IN2P3

Institut national

de physique nucléaire
et de physique

des particules




Scientific themes

Astroparticle physics and neutrinos
Universe’s composition and behaviour

Theory
Instrumentation
Computing grids
Accelerator R&D

Back-end of the nuclear
fuel cycle and nuclear
energy
Medical applications
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CC-IN2P3, one link in the chain of production of scientific results
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Electroweak, Top and Bottom Physics at the Tevatron

Analysis of the results

FUMIHIKO UKEGAWA (CDF Collaboration)

Institate of Physics, University of Tukubs
Tennoudat 1-1-1, Tsukuba-shi, Barakiken 3028571, Japen
E-mail: ukognwnithep.pec.tsukuba.oe jp

ing the CDF and DO

ABSTRACT

The Tevatron Run-II program has ben in peogress sinee 2001, and the CDF and
D experiments have been opemtional with upgraded dotectors. Coupled with
rocent i ts in the Tewatron the i

h physics rosults and W report
these monmrements as well as proepocts in the near future.

/0411012 v2 12 Nov 2004
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An international dimension

e CC-IN2P3 is part of a worldwide
s 7 .~ network of large computing
A centers for High Energy Physics




Why physics experiments need a computing center?

= Complex experiments

- Very large number of electronic channels
= Large amounts of data

m International collaborations
- Data distribution

- Geographically distributed analysis
= Leveraging wide area networks

= Experiments are simulated too

- Complex modeling of detectors’ responses
= Large computing times and amounts of data
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LHC, a giant particle accelerator
LHC = Large Hadron Collider [AGSEUelslgleictelts
circulating in

opposite directions

Collisions in 4 zones

10 years to be build

Several thousands of
physicists and
engineers involved
worldwide

Instrument Cost: More than 9,000
~3 billions € supraconductive

magnets



LHC: one tunnel and four huge detectors

LLINZP3




15 petabytes of data

1 typical hard drive: 500 GB
1 year of LHC production = 30,000 HDD ¢

100 millions of Specint2000 are = 50 CD-ROM
needed to process this data — 35 GB

Roughly 70,000 modern CPUs

Centralized data processing is not an option!

= Agregating the available computing
power of several computing centers is
mandatory

CD stack with
1 year LHC data!
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A needle...in a haystack

Part of physicists’ work consists in

e looking at billions of collisions to find

the few dozens that will unveil




A specific grid infrastructure for LHC — the WLCG Project
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Evolution of the computing model

= LHC Open Network Environment Project
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CC-IN2P3 resources for LCG

8

18000 job slots

8 PB disk

12 PB tape
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CC-IN2P3 within W-LCG
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The Higgs field effect... on computing

Running jobs
30 Weeks from Week 01 of 2012 to Week 31 of 2012
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Resource mutualization

Number of groups by scientific domain and activity in 2014
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Many astroparticle experiments at CC-IN2P3
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Future Astroparticle experiments at CC-IN2P3

L SST EUCLID
_ CC-IN2P3 is the French Data

50% of the
processing by
CC-IN2P3
other 50% by
NCSA

management

CTA

CC-IN2P3 should
play a key role in
the CTA data
processing

Gamma rays
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Interdisciplinary projects

» Opening to bio scientific field by participating as partners within national
or international projects.

» 2 projects:
O ‘o
BOASTER ~ "€TRIKS

- eTRIKS: European project under the aegis of European Initiative IMI

- BIOASTER: the only TRI (Technology Research Institutes) on health care
and life science selected by the National Investments for the Future

» Both projects have in common:
> Public-private partnership and co-investment
> Important innovation component to build up new type of platform

o Staff recruitment
LLINZF3



'
B2
S
58
al
N
=
1
O
@
©
©
o
©
| S
S
(7))

WARTREE!

AV

AL VLV
\ Snnnnua

T
L
e

A A W W ™ - W E. | 1mN
A

N\

Vi
L

D

iRODS at CC-IN2P3 — iRODS user meeting 2014, Boston



Storage at CC-IN2P3: tapes

iRODS at CC-IN2P3 — iRODS user meeting 2014, Boston 06-19-2014  LLINZP 3



Quality management

Quality manager

Control Room | appointed

Computer room manager
appointed

19 people trained to ITIL
standards

New OTRS incident
tracking system

Big effort in
documentation and
procedure writing

Next to come : CMDB and Disaster Recovery Plan

LLINZP3



IAAS Cloud : toward a unified infrastructure

User
3 ‘% Other cloud RPs

Service
admin
/EC/

RAM [ ] Corporate worker node

Unicloud
[/ vcluster

3 External type worker node
B pPublic cloud

t t f
I : B Pprivate cloud
S====—pU
: GPFS / Ceph
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Cloud implementation: Openstack

Deployment :
.Scientific Linux 6
.RDO packages, Havana release
.Configuration with Puppet

Community cloud cluster :

400 cores for test/dev VMs, 100 cores for infrastructure
.services (DELL C6100)

.30TB Cinder volumes ~ Amazon EBS (DELL PE R720xd )

Private cloud cluster :

.100 cores for infrastructure services
E

Computing cluster :
.500 cores (DELL M610)
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Computer Science Research at CC-IN2P3

Team started in 2008
** One permanent member: F. Suter
** Associated to a research team in a CS lab since 2012

Initial Objective

** Build and strengthen links between Computer Scientists and users of
large-scale DCls in production

Research Topics

** Simulation of parallel and distributed HPC systems and applications
** Modeling and simulation of storage

** Workflow scheduling

Perspectives

** Apply research results to applications from the physics domain
—-> Collaboration with the SNFactory experiment

** Bring expertise on HPC to physics collaborations
-> Act up stream to be effective in the decision process
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The first French server is born at CC-IN2P3

WWW was born at CERN by
and for physicists in 1992...

YONPLUS
D

... Closely followed by CC-IN2P3’s first
French web server

30




Computing Museum of CC-IN2P3
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CC-IN2P3 in Spirou famous comic book

LE LABO - spirou

LE CENTRE DE CALCUL

PoUR ACCEPER AU CENTRE ,
LE PLUS SIMPLE EST PE PRENDRE LE T&V
JUSQU'A LYON, PUIS UN COUP PE TRAM
POUR LE CAMPUS DE LA DOVA, A
VILLEURBANNE ...

’ .
.« Jusqu' AU CENTRE DE CALCUL o - © EST UNE ESPECE
L'iNSTITUT NATIONAL DE PHYSIQUE NUCLEAIRE CEST CA ?_ crumpy
€T DE PHYSIQUE OES PARTICULES... 2

gy~ oui. unNe
BIBLIGTHEQUE
iNFORMATIQUE .

wou CC-IN2P3.

H o8l iayTs
3 2g
8 Lo

ENCORE UN NOM
A COUCHER DEHORS...

) LE PLUS )
 GRAND ACCELERATEUR DE PARTICULES PU MONDE !

Le LHC (Faccélérateur de particules Large Hadron Collider qui se trouve a Genéve)
envoie au centre de calcul jusqu’a 2 millions de giga-octets chaque année, ce qui correspondrait
@ une de CD ilés de 2 de

Eé;"‘; Afr ooagise DE LA PHYSIQUE
icul ON FAIT DES EXPERIENES
DUN TRES HAUT NIVEAU O ENERGIE ...

ON N'A PAS DE LiVRES, ) = ON REIT LES,
ici, MAIS DES S DONNEES iNFORMATIQUES =T
PISQUES DURS. DE PLUSIEURS LABOS

LES PHYSIGIENS LANCENT DES PARTICULES MICROSCOPIQUES
lla;r UNES CONTRE w;gmse&, A TRES GRANDE \;-‘ress.
c COMME PULV/ 7%
UNE VOITURE CONTRE UN_MUR. ..I " //-//_ -

COMME Au LHC, A GeNEVE,

(Uit € o “Soure oE qutnrs e o€ Guuons” Srikou N 3#4)

PLUS ON ENTRE DANS LES PROFONDEURS
DE LA MATIERE, ET ALUS ON A BESOIN
DE CANONS PUISSANTS ... -

T TP D ORDINATEURS
SO RSN PUISSANTS POUR ENREGISTRER
LES RESULTATS.

iL FAUT AUSSI TRAITER LES DONNEES BRUTES
POUR LES RENDRE UTILISABLES.

PoUR GA, ON A BESOIN W

€ CENTRES DE CALCUL «
= T
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