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CEA
A key player in scientific and technological research

Dr. Eng. Jean-Philippe Nominé
CEA DIF - Computing Centres, Software and Codes Division

jean-philippe.nomine@cea.fr
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CEA Created in 1945 to % %

master the use of nuclear energy

A strategic positioning,
focused on four societal challenges

m SCIENTIFIC AND TECHNICAL OBJECTIVES N N s AP A RACIAY: ong
organized in 4 areas which all benefit from BASIC {f@ "\_= DAMILE-DE-FRANCE
RESEARCH activities. —% S i P

DIGITAL NEW
TRANSITION TECHNOLOGIES

NucLEAEt

DETERRENCE

AND SECURITY FOR HEALTH
OF FRANCE

= GRENOBLE

= CESTA = GRAMAT

0
a0l BASIC RESEARCH = MARCOULE

= CADARACHE

2" major FRENCH R&D ORGANIZATION

A THOROUGH INSERTION IN

% C ;} - W ) ACADEMIC ECOSYSTEM
: , Shareholder, operator or partner of

o ” i | JoIiot‘ — 14 large-scale research infrastructures
+ + L —— -] Y 3 ’

" 22,100 1,600 640 700 4,700 100,000 ’ — 32 research infrastructures

D PRIORITY PATENT CREATED INDUSTRIAL PUBLICATIONS JOBS CREATED

FILLING S.TAR1T§‘7’2PS PARTNERS (directs, undirects
PER YEAR since and induced) **

2024 figures.
* Estimated from EARTO Economic Footprint Study of 15 RTOs in 2024.




HPC @ CEA

Tackling scientific, industrial and societal challenges

WW

Increasing EU HPC sovereignty and access to independant HPC technologies and solutions

Infrastructures research, industry and defence, and delivers related services

Technologies

Applications

CEA owns and operates large-scale HPC facilities for

and support to CEA, FR and EU researchers and engineers

CEA also develops HPC technologies — from underlying
fundamental research in physics, components and circuits
design and related fab processes, to supercomputers co-
design, incl. various s/w stack elements

CEA uses HPC for its missions and programmes, with many
scientific and industrial partners, and develops or co-
develops a diversity of HPC/HPDA applications
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HPC infrastructures sovereignty

HPC services for Research, Industry, Defense

Operating 4 computing centres

—— Two facilities —

TERA EXA TGCC

Four large systems ———

DEFENSE

INDUSTRY INDUSTRY

(20 PARTERS)

DEFENSE

CEA DIF

Bruyeres-le-Chatel

PARIS-SACLAY PARIS
FONTENAY- AUX-ROSES Gnd SACLAY_m
»

Joliot |
Curie

= LE RIPAULT * VALDUC
= GRENOBLE
EXA1-HE CCMD-A JOLIOT-CURIE TOPAZE-CPU -cesa - oRamaT
104 PFLOPS 2 PFLOPS ROME 5 PFLOPS «marcouLs

2024, BullSequana XH3000,

Nvidia GH200, BXI V2

EXA-HF
36 PFLOPS

2021, Bullsequana XH2000,
AMD Milan, BXI V2

TERA-1000-2
25 RFILOIFS

2017, Intel KNL+BXI v1.2

2022, BullSequana XH2000,
AMD Milan, BXI V2

12 PELOPS

2019, BullSequana XH2000,
AMD Rome, IB HDR

JOLIOT-CURIE
SKL

6.6 PFLOPS

2017, Sequana X1000,
Intel SKL, IB EDR, ATOS QLM 40

2021, BullSequana XH2000,
AMD Rome, IB HDR

TOPAZE-GPU
GRREEGIRS:

2023, Bullsequana XH2000,
Nvidia A100, IB HDR

One team designing facilities and their infrastructures, co-designing
supercomputers parts in relationship with technology
suppliers/vendors, operating supercomputers, delivering related
services, giving a full vision of a wide range of computational needs!

= CADARACHE
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HPC infrastructures sovereignty &

vl ON-GOING EVOLUTIONS
P e R QUANTUM COMPUTING
—4 I, - EXASCALE

7\ FRANCE
HYBRID

HFCQUANTUM
. INITIATIVE

- GENCI

2025: Pasqal’'s RUBY cold-atom and Quandela’s LUCY photonic
guantum computers at TGCC
w/ Qaptiva/QLM emulator and front-end to supercomputers

EuroHPC

gg EuroHPC Jules Verne consortium: Alice Recoque in 2027

Procurement on—going
"4 GENCI > Hosting Entity

Infrastructure ready
The EuroHPC JU has selected the Jules Verne
Consortium to host and operate in France a  Rowiiner e
the 2nd EuroHPC exascale supercomputer. @

| — m > (NL) Partner

ALICE RE2COQU=
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HPC applications &

CEA co-develops lighthouse HPC applications with scientific and industrial partners

A few examples:

Fusion for energy community
semi-Lagrangian code addressing gyrokinetic full-f global simulations of
flux driven tokamak plasmas

2022 ACM Gordon Bell Prize Awarded to a 16-Member Team Drawn from
French, Japanese, and US Institutions

Wlth ECP/L BNL ACM, the Association for Computing Machinery named a 16-member team drawn from French, Japanese,

and US institutions as recipient of the 2022 ACM Gordon Bell Prize for their project, “Pushing the Frontier

advanced electromagnetic & electrostatic Particle-In-Cell code | e zessn of esersaced secton accslorstors i Sroundbreeing Hesh Refins Faice-i-cel
Go rdon Be” Prize 2022 incl . CEA resea rchers (sim u Iation Of a The members of the team are: Luca Fedeli#, France Boillod-Cerneaux #, Thomas Clark @, Neil Zaim &,

. . . and Henri VincentiZ, (CEA); Axel Huebl @, Kevin Gott, Remi Lehe®, Andrew Myers#, Weiqun Zhang #,
- and Jean-Luc Vay @, (Lawrence Berkeley National Laboratory); Conrad Hillairet@, (Arm); Stephan
high-power femtosecond laser onto a hybrid solid/gas target) D s e T e T i ENTA S, Eo

PiechurskiZ, (GENCI); and Mitsuhisa Sato (7, (RIKEN).

With Electricité de France
open-source scientific computing for conducting industrial physical

simulation studies @ +'~eDF QSKEE‘ADE

platform for pre/post-processing, code coupling, distributed computing...

With IFPEN

ARCANE open-source (since 202A) object-oriented platform to optimize the . ]
performance of large parallel computers and manage the complexity of Qﬁ:’g’jjgﬁg
data for non-structured 3D grids - study of plasmas at CEA, ofgeothermal

energy and CO2 storage at IFPEN
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From technologies for HPC and QC to solutions co-design

Fundamental and technological research for HPC and QC

/Semiconductors, photonics: CEA LETI and CEA LISN ﬂzuantum \

« Chip design, packaging « Iramis Institute: Quantronics Group
e.g. participation in EU ARM or RISC V oriented projects (saclay)
like EPI, DARE FPA, TRISTAN
e l 'QQ‘ « IPhT Institute: Quantum Information
ep | I [E qare vl Group (Saclay)
«  Photonics « LETI+CNRS+UGA: spin Si qubits (Grenoble)
e.g. NET4EXA project (photonics for BXI interconnect) Quobly spinoff company
T
/e
+2% NETAEXA 0;

Q\d also: neuromorphic, neqr/in—memory computingy K QUObllJ J
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From technologies for HPC and QC to solutions co-design

Long-standing partnership with BULL and technology suppliers
> co-development of technologies and first-of-a-kind systems

78340 Les Clayes S/ Hois
Bull SAS "/ 1 N PRANCE

/  Bullx commercial series

HAME
Bull sequana X1000

78340 Les Clayes S/ Hois
uuuuuuuuu Bull SAS  ™/ADE v BRANCE

from Tera 100 first of a kind

Bull sequana X1000 C Air PSU

001 07 0 " FONERRATS
XAN-R16-00001 - C€

QT

2010

SEE EACH AC INFUT

Sequana commercial series from Tera 1000 — 2015
Ry sequana

/ « BXlinterconnect (now v3) \
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