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GCS SYSTEM @ JÜLICH
JUWELS (Jülich Wizard for European Leadership Science): Modular Supercomputer

JUWELS Cluster 

▪ Intel Skylake based system with 12 PF peak (CPU:10.6 PF, GPU: 1.7 PF) 

▪ 10 cells with altogether more than 2,500 nodes or 120,000 cores

▪ Mellanox InfiniBand EDR fat-tree network (2:1 pruning at leaf level) 

▪ Entered #23 in Jun 2018 Top500

JUWELS Booster

▪ Nvidia A100 based system with 75 PF peak (CPU: 2 PF, GPU 73 PF) 

▪ 936 nodes with 4 Nvidia A100 graphics cards each

▪ Mellanox InfiniBand HDR DragonFly+ topology with 20 cells - 5 TB/s 

connection to Cluster

▪ Entered #7 in Nov 2020 Top500, #1 in Europe, #1 in Green250  

→ Connected to file server JUST with about 100 PB disk capacity and more than 300 PB tape capacity
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Starting from May 2025



HPC OPERATIONS

JUWELS JURECA JUSUF

Cluster Booster Data Centric WestAI Cluster

Installation 2017 2020 2020/2021 2024 2020

Peak

Petaflops/s

12,3 75 18,5 3 (6) 1,4

Node Count 2567 936 768 16 (32) 180 (205)

Accelerators 224 GPUs 3744 GPUs 768 GPUs 64 (128) 61 GPUs

Resources Via • GCS/NIC

• ESM

• GCS/NIC

• ESM/AI

• EU 

Fenix/PRACE

• FZJ

• WestAI

• Helmholtz

• EU Fenix/PRACE

• FZJ

End of Life 2025/2026 2026 2026 2029 2025



STORAGE IN 2024FF

XCST (fading out)

• 45 PB raw (32 net)

• Lenovo DE6000

OBJECT (on XCST)

• 10 PB raw (3 net)

• OpenStack Swift/S3

• Deprecated

JUST6

• 154 PB raw

• 700 GB read, 500 GB write

• 22 TB Spinning Disk

• IBM SSS6000

• IBM Storage Scale

• 100 GE fabric, like JUST5

ARCHIVE/Backup

• ~476 PB

• ~42.775 Tapes

• 3 Libraries

• 14PB HSM

• IBM Storage Protect



JUWELS CLUSTER USAGE
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2024: 

• JUST6 migration / Power outage datacenter 
• 2x leakage in heat-exchanger (in JUWELS racks)
→ replacement of cooling components in racks of 

JURECA and JUWELS



JUWELS BOOSTER USAGE

100%  time on all installed nodes
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2024: 

• JUST6 migration / Power outage datacenter 
• 2x leakage in heat-exchanger (in JUWELS racks)
→ replacement of cooling components in racks of 

JURECA and JUWELS



JUWELS (CLUSTER + BOOSTER): GCS RESEARCH FIELDS

Granting periods

11/2023 – 10/2024

05/2024 – 04/2025 

Page 8



OVERALL SYSTEM STATUS IN 2024

• Availability JUWELS Cluster, Booster, JURECA-DC and JUSUF good

• >95-98%

• Migration JUST5 -> JUST6: One week in June 2024, heavily impacted by JUWELS leakage

• Power Saving (node shutdown): Enabled everywhere but not JUWELS (high utilization)

• Flipping Links (JWB, DC): Root cause found, component replacement ongoing

• Maintenance: From block maintenance to rolling, higher availability

• MFA implemented and tested 2023, rolled out to users in 2024

• 05/2024: Promote opt-in for all users

• 10/2024(?): Change to opt-out

• 05/2025(?): Change to opt-out



THE PRESENT



JUPITER CONTRACT ANNOUNCEMENT  3.10.2023



2023/2024 - THE PRESENT - SLAB, MDC, STORAGE, JEDI
… it is not only about waiting for JUPITER

ExaSTORE

Procurement

300PB+ Spinning Disk 

Storage for JUPITER

August September October November December January February March April May June July August



JUPITER – EXASTORE

• >300 Petabyte Spinning Disk Raw Capacity

• 14014 x 22 TB enterprise disks

• Or e.g. 154154 x 2 TB consumer disks

• IBM Storage Scale System 6000

• HOME, PROJECT, DATA filesystems 2
2
×
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2023/2024 - THE PRESENT - SLAB, MDC, STORAGE, JEDI
… it is not only about waiting for JUPITER

ExaSTORE

Procurement

300PB+ Spinning Disk 

Storage for JUPITER

MDC Procurement

August September October November December January February March April May June July August



MODULAR DATA CENTER FOR JUPITER

• Vendor: Eviden

• Area: ~2300m2

• 1x Datahall (Storage, Management)

• 7x IT Modules (20 Racks per module)

• UPS, Generator

• Entrance area

• Workshop, Warehouse

• 15x 2,5 Megawatt Power Stations



MODULAR DATA CENTER FOR JUPITER



2023/2024 - THE PRESENT - SLAB, MDC, STORAGE, JEDI
… it is not only about waiting for JUPITER

ExaSTORE

Procurement

300PB+ Spinning Disk 

Storage for JUPITER

MDC Procurement

August September October November December January February March April May June July August

Concrete Foundation

(Slab)



CONCRETE FOUNDATION
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CONCRETE FOUNDATION
Construction of concrete slab 85 m x 42 m x 0.5 m



CONCRETE FOUNDATION
Construction of concrete slab 85 m x 42 m x 0.5 m



2023/2024 - THE PRESENT - SLAB, MDC, STORAGE, JEDI
… it is not only about waiting for JUPITER

ExaSTORE

Procurement

300PB+ Spinning Disk 

Storage for JUPITER

MDC Procurement

August September October November December January February March April May June July August

New Transformators 

for the FZJ campus

New Power Lines for

the FZJ Campus

Concrete Foundation

(Slab)



POWER TRANSFORMER SUBSTATION AND LINES
Upgrade of transformers 110 kV / 35 kV from 2 x 40 MVA to 2 x 60-80 MVA and upgrade 110kV power line 



2023/2024 - THE PRESENT - SLAB, MDC, STORAGE, JEDI
… it is not only about waiting for JUPITER

ExaSTORE

Procurement

300PB+ Spinning Disk 

Storage for JUPITER

MDC Procurement

August September October November December January February March April May June July August

New Transformators 

for the FZJ campus

New Power Lines for

the FZJ Campus

JUPITER Exascale

Development 

Instrument (JEDI) 

Installation

Concrete Foundation

(Slab)



JUPITER EXASCALE DEVELOPMENT INSTRUMENT (JEDI)

• JUPITER Booster Hardware

• Eviden BullSequana XH3000

• Installed in existing JSC datacenter

• Purpose

• JUPITER Research and Early Access 

Program (JUREAP)

• Software Preparation JUPITER

• Bother the hardware…

April 2024 till JUPITER arrives

Public Relations

Reality

JEDI
#1 in Green500 (05/2024)

#189 in TOP500



2023/2024 - THE PRESENT - SLAB, MDC, STORAGE, JEDI
… it is not only about waiting for JUPITER

ExaSTORE

Procurement

300PB+ Spinning Disk 

Storage for JUPITER

MDC Procurement

August September October November December January February March April May June July August

New Transformators 

for the FZJ campus

New Power Lines for

the FZJ Campus

JUPITER Exascale

Development 

Instrument (JEDI) 

Installation

Concrete Foundation

(Slab)

JUPITER 

Installation in 

Angers (France, 

Eviden Factory)



JUPITER INSTALLATION IN ANGERS (EVIDEN FACTORY)

• 10 XH3000 racks, 480 nodes

• Hardware tests and benchmark preparation

• JUPITER Management Stack installation

• Currently driven by JSC

• Afterwards

• Shipment to Jülich

• “Plug in and run”



THE FUTURE
Difficult to see; always in motion is the future…

August September October November December January February March 

JUPITER Exascale Development 

Instrument (JEDI) Operation

JUPITER Installation in 

Angers (France, Eviden

Factory) ExaTAPE1 Procurement



JUPITER – EXATAPE1

• >240 Petabyte Tape Capacity

• LTO9

• 1 or 2 Libraries

• Integration into IBM Storage Protect 

Environment

• Bidders have been informed about elected 

winner
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THE FUTURE
Difficult to see; always in motion is the future…

August September October November December January February March 

JUPITER Exascale Development 

Instrument (JEDI) Operation

JUPITER Installation in 

Angers (France, Eviden

Factory)

MDC Shipment Start

ExaTAPE1 Procurement



MDC SHIPMENT START
10./11.9.2024
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THE DATAHALL ARRIVED
28.10.2024

Page 31



THE FUTURE
Difficult to see; always in motion is the future…

August September October November December January February March 

JUPITER Exascale Development 

Instrument (JEDI) Operation

JUPITER Installation in 

Angers (France, Eviden

Factory)

MDC Shipment Start

JUPITER Shipment Start

JUPITER/MDC Plannings

JUPITER Research and Early Access 

Program (JUREAP)



Foto von Robert Wiedemann auf Unsplash

JUPITER Research and Early Access Program

JUREAP
Seeding Exascale in Europe!

jureap@fz-juelich.de • https://www.fz-juelich.de/en/ias/jsc/jupiter/jureap

mailto:jureap@fz-juelich.de
https://www.fz-juelich.de/en/ias/jsc/jupiter/jureap


CURRENT STATE

Seite 34

Timeline and plans

Phase 1: Scalability and Performance Evaluation Phase (SPEP)

Phase 2: Porting and Optimizing Phase (POP)
Phase 3: Outstanding Research Phase (ORP)

11/2023
Start of JUREAP

H1/2024
Start of the Scalability and 
Performance Evaluation 

Phase (SPEP)
Open to all applications

H2/2024
Start of Porting and 

Optimizing Phase (POP)
~20 Lighthouse 

Applications

H1/2025
Start of Outstanding 

Research Phase (ORP)
~20 Lighthouse 

Applications

10/2025
End of JUREAP

H2/2024
Light Track for non-

Lighthouse Applications

Finish installation of JUPITER 

(Booster Module)

Start installation of 

JUPITER (Booster Module)

IMPORTANT: Timeline not final yet!



JUPITER



READY FOR TAKE OFF

• Description of procurement procedure

• Overall budget, 273 M€

• High-level description of targeted system

• Implementing the MSA

• Booster to achieve 1 EF FP64

• Cluster, preferably based on European IP

• Flash storage module

• Interconnect expectations

• Login system sizing

• System management

Competitive Dialogue - Descriptive Document



DISCOVERING JUPITER

• ParTec/Eviden Supercomputer Consortium

• Implementing Modular Supercomputing Architecture

• JUPITER Booster: High scalability; 1 EFLOP/s HPL, >70 EFLOP/s FP8

• JUPITER Cluster: High versatility; 0.5 B/FLOP balance

• Network: 200/400 Gigabit NVIDIA Mellanox InfiniBand NDR

• Storage: 29 PB Flash IBM Storage Scale 6000

• 17 Megawatt Linpack Power Consumption

• Direct Liquid Cooled (36 -> 4x degree) to enable heat-reuse
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BullSequana XH3000; DLC

https://upload.wikimedia.org/wikipedia/commons/a/a4/NVIDIA_logo.svg


JUPITER MODULES

JUPITER Booster

• ~125 Racks BullSequana XH3000

• Node design

• ~6000 nodes

• 4× NVIDIA CG1 per node

• CG1: NVIDIA Grace-Hopper

• 72 Arm Neoverse V2 cores

(4×128b SVE2); 120 GB LPDDR5

• H100 (132 SMs); 96 GB HBM3

• NVLink C2C (900 GB/s)
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JUPITER Cluster

• ~14 Racks BullSequana XH3000

• Node design

• ~1300 nodes

• 2× SiPearl Rhea1 per node

• Rhea1

• 80 Arm Neoverse V1 cores

(2×256b SVE)

• 256 GB DDR5,

64 GB HBM2e
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JUPITER – STORAGE (SCRATCH)

• Gross Capacity: 29 PB; Net Capacity: 21 PB

• Bandwidth: 2.1 TB/s Write, 3.1 TB/s Read

• 20× IBM SSS6000 Building Blocks (40 servers)

• 2× NDR400 per server

• 48× 30 TB NVMe drives per block

• IBM Storage Scale (aka Spectrum Scale/GPFS)

• Manager and Datamover Nodes

• Exclusive for JUPITER

• Integrated into InfiniBand fabric

20×

Page 39



JUPITER – STORAGE (EXASTORE)

• Gross Capacity: 308 PB; Net Capacity: 210 PB

• Bandwidth: 1.1 TB/s Write, 1.4 TB/s Read

• 22× IBM SSS6000 Building Blocks (44 servers)

• 2× NDR200 per server

• 7× JBOD enclosures, each with 91x 22 TB Spinning Disks per block

• IBM Storage Scale (aka Spectrum Scale/GPFS)

• Manager and Datamover Nodes

• Exclusive for JUPITER

• Integrated into InfiniBand fabric

In kind contribution from JSC, not part of the JUPITER procurement

2
2
×
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JUPITER Management Stack
3 main pillars/actors

41

Challenges Provider

Linux
Security Performance

HW support
SMC xScale ParaStation xOPS

Core part of the stack. 

Vast majority of 

components come from 

here.

Enhancement of the 

core

Enhancement of the 

core

Developed by Eviden Developed by ParTec Developed by JSC

Heavily based on open 

source and cloud 

technologies

Integrates ParTec tools 

in SMCx to streamline 

their support workflows

Extensive set of Ansible 

roles for HPC, targeting 

JSC’s requirements and 

needs



JUPITER MANAGEMENT STACK
A view from the vendor consortium

Management
Servers

Ticketing
Servers

OpenMPI

Reference ParaStation

Resource 
Manager

Automation
Configuration

Health
Check

Monitoring
Logging

Deployment

Hardware 
Interface

9

Smart Energy Management Suite

Smart Data Management Suite

Smart Maintenance Management Suite

Interconnect faBric Management Suite

Slide courtesy of 



• ARM Neoverse V2

• SVE2/NEON (4x 128 bit vector op)

• 72 cores @ ~2.4GHz (~3.2 GHz turbo)

• 120 GB LPDDR5X (8 channels)

• ≥450 GB/s

• ~150 ns latency

• H100

• ~50 TFLOP/s (HPL single GPU)

• 90 GB HBM3

• ≥3600 GB/s

• ~450 ns latency

• 4× NVIDIA Grace-Hopper in SXM5 Board (4× 680W)

• 4× NVIDIA InfiniBand NDR200

• 480 GB LPDDR5X / 360 GB HBM3 (usable)

• NVLink 4

• GPU-GPU 150 GB/s per dir

• Links: CPU-GPU 450 GB/s per dir, CPU-CPU 100 GB/s per dir

Node Specs

CPU Specs GPU Specs

BOOSTER NODE DESIGN
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JUPITER – CLUSTER COMPUTE NODE ARCHITECTURE

• ARM Neoverse Zeus

• 2 x 256 SVE per core

• 2.5 GHz (~3.0 GHz Turbo)

• 64 GB HBM2e per Socket

• 1.64 TB/s

• 256 GB DDR5 

• PCIe Gen5

• 400W (estimation)

• 2× SiPearl Rhea1

• 1× NVIDIA InfiniBand NDR200

• 512 GB DDR5 (36 nodes with 1024 GB)

• CCIX

Node Specs

CPU Specs
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JUPITER – INTERCONNECT

• NVIDIA Mellanox InfiniBand NDR/NDR200

• NVIDIA Quantum-2 switches

• NVIDIA Connect-X7 HCAs

• Dragonfly+ topology

• 27 Dragonfly groups

• Within each group: full fat tree

• 51000 links, 102000 logical ports, 25400 endpoints, 867 switches

• Adaptive Routing

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

One Network to Rule Them All



JUPITER – INTERCONNECT
One Network to Rule Them All
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