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. JUPITER | Jiilich Supercomputing Centre, Jiilich
1 exaFLOP/s

‘ ' Alice Recoque | CEA/GENCI, Bruyéres-le-Chatel

Pre-Exascale Systems

LUMI | CSC, Kajaani
~0.54 exaFLOP/s

Leonardo | CINECA, Bologna
~0.32 exaFLOP/s

MareNostrum 5 | Barcelona Supercomputing Centre, Barcelona
~(0.3 exaFLOP/s
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Petascale Systems

MeluXina | LuxProvide, Bissen
~0.02 exaFLOP/s
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Karolina | IT4lnnovations National Supercomputing Center, Ostrava
Discoverer | Sofia Tech Park, Sofia

Vega | 1IZUM, Maribor

Deucalion | Univ. Minho, Riba de Ave
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THE PATHFINDER

Implementing the Modular Supercomputing Architecture

MSA
Pre-Exascale

Modular
Supercomputing
Architecture

@) JULICH
Member of the Helmholtz Association J Forschungszentrum
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JUPITER MODULES
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JUPITER
e ~125 Racks BullSequana XH3000
* Node design

e ~6000 nodes A

e 4x NVIDIA CG1 per node

JUPITER
 ~14 Racks BullSequana XH3000
* Node design

e ~1300 nodes

e 2x SiPearl Rhea1 per node
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Preliminary numbers, might change during installation

e CG1: NVIDIA Grace-Hopper  Rhea1
e 72 Arm Neoverse V2 cores e 80 Arm Neoverse V1 cores
(4x128b SVE2); 120 GB LPDDR5 1 (2x256b SVE)
e H100 (132 SMs); 96 GB HBM3 ’ e 256 GB DDRS5,
« NVLink C2C (900 GB/s) </ 64 GB HBM2e

N"

Page 7



JUPITER - THE BOOSTER =2VID&N

an atos business

Highly-Scalable Module for HPC and Al workloads @ NVIDIA

1 ExaFLOP/s (FP64, HPL)
 NVIDIA Grace-Hopper CG1

e ~6000 compute nodes

e 4x CG1 chips per compute node
 NVIDIA Mellanox NDR

e 4x NDR200 NICs per compute node
e BullSequana XH3000

e Direct Liquid Cooled blades

e 2x compute node per blade

Member of the Helmholtz Association Page 8




JUPITER - INTERCONNECT

One Network to Rule Them All an atos business

NVIDIA.

e NVIDIA Mellanox InfiniBand NDR/NDR200
e NVIDIA Quantum-2 switches
e NVIDIA Connect-X7 HCAs
e Dragonfly+ topology
e 27 Dragonfly groups
e Within each group: full fat tree
e 51000 links, 102000 logical ports, 25400 endpoints, 867 switches
e Adaptive Routing

e In-network processing on switch level (SHARPv3), tentatively

@) JULICH
Member of the Helmholtz Association J Forschungszentrum



< NVIDIA.
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an atos business
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JUPITER - INTERCONNECT

One Network to Rule Them All
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Admin cell

Cluster cell

Booster cells
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JUPITER - INTERCONNECT =\/

One Network to Rule Them All

L2 switches

L1 switches
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an atos business
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JUPITER MANAGEMENT STACK

”Power is nothing without control”

ParaStation

e Eviden SMC xScale MODULO

e ParaStation Modulo

A
e Resource management [ \\\\
e ParaStation MPI N

s
.I.I
Ansibl L t .:==l= :.
e ANSIDIe as pl'OVISIOﬂIng sys em Iurm
=) EnsyBuiLp

e SLURM as scheduler workload manager ANSIBLE
O Os ()

IJ JULICH

Forschungszentrum

e EasyBuild as scientific software package management

e RedHat Enterprise Linux 9
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JUPITER

Exascale Supercomputing in-Europe

>1 ExaFLOP/s HPL-FP64 > 1 EB total storage Modular Data Center (MDC)
performance (<20 MW)  Hierarchical storage system: « 37.5 MW power capacity
« 24000 NVIDIA GH200 superchips SEALAEH € BESTOR LSS <

ExaTAPE/Archive * Containerized supercomputer

* 2880 TB CPU memory (LPDDRS) * Flexible and scalable concept

* ExaFLASH: 29 PB NVMe storage
* 2304 TB GPU memory (HBM3) integrated into InfiniBand fabric . Hot water cooling

* NVLink C2C (900 GB/s)  ExaSTORE/JUST6:
> 500 PB disk storage

e Utilization of waste heat
e NVIDIA Mellanox InfiniBand

NDR/NDR200 - ExaTAPE/Archive: N
> 800 PB tape storage * Fast data connectivity

* High reliability

* Dragonfly+ topology

uuuuuuuuuuuuuuu ~ Fraunhofer &7 hessian.Al JUPITER ‘g}

Al FACTORY
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JUPITER and its applications:

JUPITER Research and Early Access
Program (JUREAP)

JUPITER Al Factory (JAIF) —

.o — .

@) JiLicH RWTH # Fraunhofer & hessian.Al
NG i WEST Al wsc € KI BUNDESVERBAND
partners: e | KI-Servicezentrum

JURITER é‘;



JUREAP OVERVIEW

Application-centric focus for JUPITER

Smooth start-up

Working and full \.lisi.biIiFy
machine (from day nghllght|ng
one!) applications and

exascale computing

JUREAP

Productive structures
CI/CD infrastructure
and systematic
monitoring

Scientific output
— Groundbreaking
publications

Member of the Helmholtz Association
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JUREAP LIGHTHOUSES 3x Climate/Weather

18 GCS (German, left) and 15 EuroHPC (European, right) projects

¢

ECMWF onIy mstltutlon with GCS AND EuroHPC project! 'J JULICH

Member of the Helmholtz Ass Forschungszentrum



JUPITER meets JARVIS
Completing Al Supercomputing
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40 ExaFLOP/s FP8 Al performance Scalability, Sovereignty
24 000 NVIDIA GH200 superchips European (experimental) technology




Software Stack

f JUPITER and JARVIS - JAIF Hardware/Software Ecosystem \
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S0 NVIDIA GH200
b > 4
- \
g % ExaFLASH (NVMe, POSIX) JARVIS - Cloud Storage (Block, S3)
35
:‘I:“ » ExaSTORE (HDD, POSIX via GPFS/NFS) / ExaTAPE (Tape)
- /
*Depending on procurements and available functionality **This is a subset of the available software

JUPITER

Al FACTORY




JAIF Domains - \We Strengthen European Key Sectors and
Transfer Competence to Start-ups, SMEs and Industry

Healthcare Climate Change and Education, Culture and

g P Environment Media
F .‘._ :

Finance and Insurance Manufacturing
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The JUPITER Al Factory (JAIF) .

L

“My congratulations to the Julich Supercomputing
Centre as it prepares to host an Al Factory, to be
powered by Europe's first exascale supercomputer,

one of the most powerful and energy efficient
supercomputers in the world. This cutting-edge
facility, to be inaugurated in just a few months, is
more than just a milestone; together with other Al
Factories it is the cornerstone of our Al continent
strategy to foster German and European Al
innovation and create a step-change in EU
competitiveness. As | embark on my tour of Europe's
emerging Al factories, starting right here in Julich, |
am inspired by its creativity and transformative
potential. The future of Europe as Al Continentis
being forged right here, right now.”

European Commission Executive Vice-President Henna
Virkkunen during her visit to Jilich, 23 April 2025. (Henna Virkkunen)

JURITER é‘;
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CECMWF-
Climate/Weather @JSC:

Own climate and weather
experts for simulation
and Al

Long term collaboration
with MPIfM and DKRZ
(ICON)

Strong collaboration with
ECMWEF in the fields of
IFS and AIFS

DestinE

JUPITER was developed with climate and weather applications in mind!






Factories

JUPITER is the begin of the Exascale era in Europe. Not
the #1 in the TOP500 but maybe the most useable
system for hybrid Al/simulation applications in the world.

We want to predict climate and weather faster, more
accurate and reliable than ever before.

The combination of accurate climate and weather data
and exascale compute will put Al-driven predictions to a
new level!



JUPITER

The Arrival of
Exascale in Europe

fz-juelich.de/jupiter | #exa_jupiter

o * Federal Ministry
" . ) F ‘| of Education
. # ] ! and Research
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