Tk - o "
- e - . P i B
e " PE
™ - » &
A - . e 2
o .
4 o9
~ e~
S 3
~ 3 3
- %
~ -

SCALING STORAGE FOR EXASCALE
JUST6 & EXASTORE AT JUELICH

01. APRIL 2026 | STEPHAN GRAF, OLEG TSIGENOV, MARTIN LISCHWESKI & SALEM EL SAYED

IJ JULICH

Forschungszentrum

Mitglied der Helmholtz-Gemeinschaft




-

FZJ AT FIRST GLANCE

IJ JULICH

Mitglied der Helmholtz-Gemeinschaft Forschungszentrum






JULICH SUPERCOMPUTING CENTRE

ASupercomputer operation for
ACentre i FZJ
ARegion i RWTH Aachen University
AGermany i Gauss Centre for Supercomputing (GCS)
John von Neumann Institute for Computing (NIC)
AEurope i EuroHPC, PRACE, EU projects

AApplication support

AUnique support & research environment at JSC
APeer review support and coordination

Scientific Communities ) J U’P|T R

First Exascale

Supercomputing Facility supercomp uter
AR&D work - in Europe
AMethods and algorithms, computational science, performance analysis and tools DEEP
A Scientific Machine Learning and Al with HPC
A Computer architectures, Co-Design, Exascale Labs together with IBM, Intel, NVIDIA l W

AEducation and training
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JUPITER
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JUPITER T HOSTING ENTITY DECISION

15.06.2022
@tagesschau

Startseite » Wirtschaft » Technologie » Hochleistungs-Rechner: Supercomputer "Jupiter" kommt nach lilich

Hochleistungs-Rechner

Supercomputer "Jupiter" k

Stand: 15.06.2022 16:43 Uhr

Das Forschungszentrum lJiilich wird Standoi
Exascale-Computers. "Jupiter" soll die Schal
Rechenoperationen in der Sekunde durchbr
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»lupiter«

Jitlich bekommt Europas ersten Exascale-
Supercomputer

Das Forschungszentrum Jiilich bekommt fiir eine halbe Milliarde Euro einen neuen
Vorzeigerechner. Er soll helfen, Fragen zum Klimawandel zu beantworten - mit mehr als
einer Trillion Rechenoperationen pro Sekunde.

15.06.2022,16.52 Uhr

Germany to host Europe's first exascale
supercomputer

Jupiter added to HPC solar system

Dan Robinson Thu 16 Jun 2022 // 07:33 UTC
3 Germany will be the host of the first publicly known European exascale
supercomputer, along with four octher EU sites getting smaller but still
rl'l powerful systems, the European High Performance Computing Joint

Undentaking (EuroHPC JU) announced this week.

Germany will be the home of Jupiter, the "Joint Undertaking Pioneer for
Innovative and Transformative Exascale Research.” It should be switched on
next year in a specially designed building on the campus of the
Forschungszentrum Jiilich research centre and operated by the Jiilich
Supercomputing Centre {JSC}, alongside the existing Juwels and Jureca
supercomputers.




PROCUREMENT BENCHMARK EFFORTS

A. Herten et al., "Application-Driven Exascale: The JUPITER
Benchmark Suite," SC24: International Conference for High
Performance Computing, Networking, Storage and Analysis, Atlanta,
GA, USA, 2024, pp. 1-45, doi: 10.1109/SC41406.2024.00038.
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Benchmark Domain ! Dwarfs
Amber* MD : °
Arbor Neurosci. | e
Chroma-QCD QCD ! @
GROMACS MD ! @
ICON Climate :
JUQCS QC :
nekRS CFD !
ParFlow* Earth Sys. |
PIConGPU Plasma ! S
Quantum Espresso  Materials Sci. | o °
SOMA#* Polymer Sys. | o
MMoCLIP Al (MM) | e
Megatron-LM Al (LLM) ! e
ResNet* Al (Vision) | e
DynQCD QCD :
NAStIA Biology :
Graph500 Graph ' Graph Traversal (D. 9)
HPCG CG |
HPL LA ' o
IOR Filesys. : Input/Output
LinkTest Network : P2P, Topology
OSU Network . Message Exchange, DMA
STREAM Memory : Regular Access

/.

JULICH

Forschungszentrum



JUPITER CONTRACT ANNOUNC
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EU Grabs ARM for First ExaFLOP Supercomputer,

x86 Misses Out

October 4, 2023

The configuration of Europe’s first exascale supercomputer, Jupiter, has been
finalized, and it is a win for Nvidia and a disappointment for x86 chip vendors
Intel and AMD. The Jupiter supercomputer, which will cost €273 million to
build, will pair SiPearl's Rhea processor, which is based on ARM architecture,
with accelerator technology from Nvidia.

The supercomputer is being built by the European High-Performance
Computing Joint Undertaking (EuroHPC JU) and a consortium including
Eviden and ParTec. Eviden is an Atos business focusing on advanced

computing initiatives thes

The Jilich Supercomp
(Correction: Jilich Supe
about 600 km or 375 mi

Specifically, the superct
CPUs, and the initial col
supercomputers in the v
on ARM.

That is a big disappoint!
invest €33 billion to buil
development initiatives |
leaders in a bid to get

Jilich’s fastest system,
November 2021 and is |
Europe are the third-ran
performance of 309 peti
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Off The Wire Industry Headlines x
October 13, 2023

© Coherent File Format Accelerates Time-to-Solution with
OpenFOAM

© HealthyCloud Project Unveils Roadmap to Maximize Impact
of Health Data and Research Across Europe

© NCSA Welcomes 2023-24 Fellows

© Berkeley Lab CS Area to Share Computing Expertise at
sC23

October 12, 2023
© Samsung Electronics to Host Al Forum 2023 Highlighting Al
and Computer Engineering Innovation

© PacBio Complete Ct { for
Human Whole Genome Sequencing Data Analysis
© SiFive D i ions for ive Al
and ML Applications
© EQTC 2023: Europe's Quantum Sector to Showcase

and Its for Global L
© EuroHPC JU P Call for L

Discoverer Supercomputer

© Los Alamos Partners with AirMettle for Efficient In-Storage
Data Analysis

© Caltech Researchers Demonstrate Quantum Eraser to
Combat Erasure Errors in Quantum Systems
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COMPUTE

STORE CONNECT CONTROL CODE Al HPC ENTERPRISE HYPERSCALE

LATEST >  Intel To Set Its FPGA Unit Free To Pursue Its Own Path » COMPUTE
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HP(

Details Emerge On Europe’s First Exascale Su

ymputer

DETAILS EMERGE ON EUROPE'S FIRST EXASCALE SUPERCOMPUTER

October

Atos subsidiary Eviden scores contract win in

Europe's first exascale system
$526M Jupiter set to rule EU's tech orbit by 2024

A Dan Robinson Wed 4 Oct 2023 16:45 UTC
The EU's supercomputing initiative, the European High Performance Computing Joint
Undertaking (EuroHPC JU), has awarded a procurement contract for Europe's first

exascale system, with installation due to start in early 2024.

Known as Jupiter (Joint Undertaking Pioneer for Innovative and Transformative Exascale
Research), the system was announced last year followed by a call for tender in January
of this year.

EuroHPC JU said the procurement contract for Jupiter was awarded to a consortium
comprising of Eviden, the professional services side of French IT giant Atos, and ParTec,
a German supercomputing hardware company.

The project is expected to have a total cost of €273 million ($287 million) covering the
build, delivery, installation, and maintenance of Jupiter, according to the EuroHPC.

However, Eviden put the overall project cost at €500 million ($526 million), saying that
this is the figure for the entire project, including the system manufacturing and its

5,2023 Timothy Prickett Morgan

details are emerging on Europe’s first exascale system, codenamed “Jupiter” and to be installed at the
Supercomputing Center in Germany in 2024. There has been a lot of speculation about what Jupiter
nclude for its compute engines and networking and who will build and maintain the system. We now
some of this and can infer some more from the statements that were made by the organizations
cipating in the Jupiter effort.

he 2022, the Forschungszentrum Jiilich in Germany, which has played host to many supercomputers
it was founded in 1987, was chosen to host the first of three European exascale-class

omputers to be funded through the EuroHPC Joint Undertaking and through the European national
ate governments countries who are essentially paying to make sure these HPC and Al clusters are
they want them. With Germany having the largest economy in Europe and being a heavy user of

anks to its manufacturing focus, Jillich was the obvious place to park the first machine in Europe to
the exaflops barrier.

ier is as much an economic one as it is a technical one. The six-year budget for Jupiter weighs in at
million, which is around $526.1 million at current exchange rates between the US dollar and the

pean euro. That is in the same ballpark price as what the “Frontier” exascale machine at Oak Ridge

al Laboratory and the “El Capitan™ machine that is being installed right now at Lawrence Livermore

al Laboratory — both of which are based on a combination of AMD CPUs and GPUs and Hewlett

d Enterprise’s Slingshot variant of Ethernet with HPE as the prime contractor.

ybody knows that Jupiter was going to use SiPearl’s first generation Arm processor based on the
se “Zeus” V1 core from Arm Ltd, which is codenamed “Rhea” by SiPearl and which is appropriate

CLOUD



JUPITER T THE BOOSTER EVIDEN]

HIGHLY-SCALABLE MODULE FOR HPC AND Al WORKLOADS anatos business

< NVIDIA.

LPDDRS

wl EXAFLOP/S (FP64, HPL)
wNVIDIA GRACE-HOPPER CG1

w~5900 compute nodes

w4x CG1 chips per compute node

wNVIDIA MELLANOX NDR
w4x NDR200 NICs per compute node

wBULLSEQUANA XH3000

wDirect Liquid Cooled blades

w?2x compute node per blade
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JUPITER ASCENDING
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JUWELS Booster:
A 3744 NVIDIA A100 GPUs
A 44 PetaFLOP/s HPL
A 2,4 MW Peak, 1,1MW Average
A Direct-Liquid-Cooling
A 36°in, 42-44°out
A free cooling

A heat-reuse JUPITER Booster:
A ~24000 NVIDIA H100 GPUs
A 1 ExaFLOP/s HPL
A 17 MW Peak, 9-11MW Average
A Direct-Liquid-Cooling
A 36°in, 42-44°0ut
: A free cooling
Power (Datacenter): 15*2,5MVA ) : " A heat-reuse
- | ! it A Up to 30 cbm/h river water
- T et : : Te— y A mworst-case!!!
. ‘ ' A ' x SR G e ‘ . A Only on very-hot
summer days







September 05, 2025: Inauguration of JUPITER

’ 4 N
b4 ry
SUPERCOMPUTER : _ : \‘ & ’ ‘;
Launch of the Exascale 4 A \
Supercomputer JUPITER \\ - ' &

JUPITER was unveiled to the public today at
Forschungszentrum Jilich in front of high-ranking . &
guests from politics, science, and industry. The German :
Chancellor Friedrich Merz and the Minister-President of

North Rhine-Westphalia Hendrik Wiist attended the
inauguration ceremony of Europe's fastest and most Inauguration c_)f JUPITER: Ceremonial act v_vith Prc_)f. !Dr. Dr. Thomas Lippe_rt, Director of JUI_ich

A S T Supercomputing Centre (JSC), Prof. Dr. Kristel Michielsen, Director of Julich Supercomputing
ShEL RS S P ; Centre (JSC), Ekaterina Zaharieva, Commissioner Startups, Research and Innovation,
European Commission, Hendrik Wiist, Minister-President of North Rhine-Westphalia, Prof.
Dr. Astrid Lambrecht, Chair of the Board of Directors at FZJ, Friedrich Merz, Federal
Chancellor, Dorothee Bar, Federal Minister for Research, Technology and Space, Karsten
Wildberger, Federal Ministry for Digital Transformation and Government Modernisation, Ina
Brandes, Minister for Culture and Science of North Rhine-Westphalia,Prof. Dr. Laurens
Kuipers, Member of the Board of Directors at FZJ. Fotos: Forschungszentrum Juilich / Kurt
Steinhausen.
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