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384 Total (332 FTE)
270 Scientists
31 PhD Students

Funding
— 60 % base funding

— 40 % 3rd party funding
+ commercial projects

Projects
— 40 EU projects
— 15 federal projects
— 28 other national projects
(HGF, DFG, state-funded, etc.)
29 industry projects

Updated in 2025

Jilich Supercomputing Centre, https://www.fz-juelich.de/en/jsc
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JULICH SUPERCOMPUTING CENTRE - MISSION

Supercomputing and Al @ Exascale

Future computing technologies

- Quantum Computing, Neuromorphic Computing, Digital Cryo-Computing

Federated infrastructures for data analytics

Provide the most innovative support structures, tools,
algorithms and methods

Education of the next generation of
HPC / Al / QC specialists
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- WHAT IS SUPERCOMPUTING?
- An Instrument of scignt1fi‘c discovery, Iike"the"James Webb tgl’eséop‘e b'ut.v for c_4ol'mputati'onal sé.ience.

Credit : Prof Jack Dongarra

‘NASA, James Webb Space Telescope, https://scienca.nasa.gov/mission/webb/ -



HPC IS USED FOR DATA-INTENSIVE AND COMPUTATION-HEAVY SCIENTIFIC
AND ENGINEERING APPLICATIONS
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Physics Chemistry Medicine Climate Society



FROM PETASCALE TO
EXASCALE COMPUTING

= one quintillion (“1” followed by 18 zeros) calculations per second
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JUPITER BOOSTER

~6000 nodes, ~24 000 GPUs, 224 000 network devices

node

" GPU:4 X NVIDIA H100 Hopper flavor 96 GB HBM3 memory per GPU
" CPU: 4 X NVIDIA Grace, 4 X 72 cores; 4 X 120 GB LPDDR5X memory
= Network : 4 X NVIDIA Mellanox InfiniBand NDR200, 4 X 25GB/s

& SIPEARL
NVIDIA. e

Julich Supercomputing Centre (Forschungszentrum Jilich), "JUPITER | The Arrival of Exascale in Europe",



EXAMPLE APPLICATION: GLOBAL SIMULATION OF THE FULL EARTH SYSTEM AT
1.25 KM GRID SPACING

®  Task: Capture the flow of energy, water, and carbon through the atmosphere, ocean, and land components ACM Gordon Bell Prize
for Climate Modelling

=  Compute: 20,480 GPUs on JUPITER alongside 8,192 GPUs on Alps

=  Workflow: exploiting functional parallelism by efficiently mapping components to specialized heterogeneous systems

Strong/Weak Scaling - ICON Earth System on Alps/JUPITER

//
&7 10 km with 1.25 km time-step Alps

== 1.25 km Alps
1.25 km JUPITER

Number of GH200 superchips

D. Klocke, C. Frauen, and J. F. Engels et al., “Computing the full Earth system at 1 km resolution,” in Proc. Int. Conf. High Performance Computing, Networking, Storage and Analysis (SC’25), 2025, pp. 125-136,

ACM Gordon Bell Prize for Climate Modelling



HOW TO APPLY FOR
HPC COMPUTE TIME?



JUPITER JUWELS

Eligible:

Please see the "Further
Information" below.

EUROHPC

Available resources:

e JUPITER Booster

Eligible: Eligible:

APPLY FOR A PROJECT P with aflaonsof Pt

German universities or affiliations of

(COMPUTE TIME) SSERER e

Available resources: rasaaich facilitias
[ & % W

GCS  NIC * JUPITER Booster  pyajjable

resources:

e« JUWELS

Cluster
(CPU)

Apply for Computing Time, Jilich Supercomputing Centre (Forschungszentrum Jilich):

Supercomputers Access Calls, The European High Performance Computing Joint Undertaking EuroHPCJU):



HOW TO ACCESS A
SUPERCOMPUTER?



:t login: Sun Jun
gabriel

Private key
~/.ssh/id_rsa

—juelich.de

Public key
~/.ssh/id_rsa.pub

unsecured network

SECURE SHELL (SSH)

Welcome to

Juelich Wizard
for
European Leadership
/ Science

AWAW

* Information about the system, latest changes, user documentation and FAQs:

https://go.fzj.de/JMWELS —= https://go.fzj.de/juwels—known-issues
JUWELS cluster slurm job reports

https://go.fzj.de/llview—j
Status information also at https://go.fzj.de/status-juwels—cluster

-12T13:00+0200

[cavallarol@jwlogin®@5 ~]$

Public key



UPERCOMPUTING IN THE BROWSER

Interactive HPC
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UJ JULICH

Documentation
e/homefjusers/cavallarolfjupiter

Notebook

Julia 1112

Sign in using one of the following accounts
@) JiuicH

.PFEI.HKOLYZ

D

Julia1mz

IATEX

LaTeX File

= Jupytersc 18122

© Forscnungszeninen Jich LogaiNots | Prvacy Potcy | Accepiable Use Poscy | Support HELMHOLTZ

JupyterLab

JupyterLab

E.g., JupyterLab

UNICORE

(il -

Jupyter-JSC, Jilich Supercomputing Centre (Forschungszentrum Jilich):



HOW TO ACCESS MULTIPLE
SUPERCOMPUTERS?



EUROHPC SUPERCOMPUTING ECOSYSTEM

/1 Operational
tie
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Loading...
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European High-Performance ComputingJoint Undertaking (EuroHPCJU)




USER JOURNEY

EuroHPC Case

/1 Opetatlonal

1. Apply for a project (compute time) [operational] — metuina

Alice Re

Operational =

European High-Performance ComputingJoint Undertaking (EuroHPCJU)

EuroHPC Federation Platform (Alberto Lanzanova, CSC Finland)



FEDERATION*

*In HPC the need for federation was recognized > 25 years ago ("Grid Computing")

Federated Computing Framework: Paving the Way for a European Collab (ETP4HPC):



EUROHPC FEDERATION PLATFORM (EFP)

Overview of available resources via EFP Allocations

Resources -

Locations

Clear filters

Project Events

0 Test Project

First release of the EuroHPC Federation Platform to streamline
access to Europe’s supercomputing resources

Today marks the initial release of the EuroHPC Federation Platform, a unified single access point
that transforms how European researchers, businesses and public sector organisations can access
EuroHPC systems to advance science and drive innovation.

PRESS RELEASE
15 April 2026 — European High-Performance Computing Joint Undertaking — 4 min read

The European High Performance Computing Joint Undertaking (EuroHPC JU):

Henrik Nortamo, Baldzs Szakmary (CSC - IT Center for Science), Documentation for EuroHPC Federation Platform,



FUTURE USER JOURNEY

With EuroHPC Federation Platform (EFP)

/1 Operational

N[ iremsion

}/ﬁhm: Recoque (FR)

— \ Operational

1. Apply for a project (compute time)

Al Factories

EuroHPC quantum computers
. are developed by European companies, and will help
14 scientists blems, boosting EU
s strategic autonomy and sustainable prosperity.
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Federation is significantly more challenging today. The environment in

] |

|

I I
European High-Performance Computing Joint Undertaking (EuroHPCJU) which modern federation operates has grown exponentially more I

1 complex (exabyte-scale data, extreme hardware diversity, mismatched I
: |
|

EuroHPC Federation Platform (Alberto Lanzanova, CSC Finland) governance, etc.)



EuroHPC Federation Platform (EFP)

EFP EFP EFP EFP
AAl Allocations Interactive Reporting

9 Accessip | | 1 WALDUR Shbemand

EFP Core

Martin Golasowski (IT41), EFP Workflows,

APACHE AIRFLOW <

Apache Airflow evolves workflow operations from simple ‘'light switch' execution
to an intelligent management layer that proactively orchestrates, monitors, and heals.

EFP
Helpdesk

>
L¥ Zammad

+17i EuroHPC

Federation Platform

EFP
Software Listing

&EESSX



APACHE AIRFLOW

= Open-source workflow management platform used for scheduling and monitoring data pipelines

" |t allows users to programmatically define, schedule, and monitor workflows

— Often visualized as Directed Acyclic Graphs (DAGS)

= Widely used for orchestrating data pipelines, e.g., Extract, Transform, Load (ETL) processes

Search Di x+K 1 Search Dags *+K T
Q. search Dags N oo oo = 2

@ my_favorite_dag @D e Options 2 core_dag @D O Run Backfill [2 Reparse Dag

[ Dag Docs 2 Reparse Dag

2025-04-04, 20:00:24 °

Schedule Latest Rur Next Run Owner ags
IIII © 00f 2 assets updated  2025-04-04,19:34:09 @  2025-04-05, 00:00:00  airflow Vi

Overview Runs Tasks Backfills Events Code Details
va

ssef
M - B8 y A B Last 24 hours 2025-04-03, 19:35:31 - 2025-04-04, 19:35:31

B Lost2ah Last4 Dag Runs Created Asset Events Newest first -
ast 24 hours

2025-04-03, 20:00:21 - 2025-04-04, 2025-04-04,19:34:52
20:00:21 8

ter v =
Last 4 Dag Runs red Dag Runs: ~

2025-04-04,19:34:51
8
Sou

Trigge! ag Runs: ~
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=]

Community-driven with millions of global users and thousands of contributors

Apache Airflow® (v3),



PROJECTS AT JULICH SUPERCOMPUTING CENTRE MAKING USE OF
APACHE AIRFLOW

2017 - 2026+
2022 = 2025 NATIONAL

2 02 1 = 2024 Lo INHPC-DE — H‘igl‘1 Performance Processing Orchestration
! Pandemics -

HELMHOLTZ

ABOUT v  WORKFLOW PLATFORM

2
‘ SFI°XVS4HP€ Further Integration of the GCS Cefllii

LOKI<Pandemics SR

eFlows4HPC aims to deliver Local Control Sys

2nv(\2’1°arr|1(f;3‘évitisoor1f;‘|lvs,a;te osftaCk Epidemic-Outbrecgess R ! ° Enable new services through federated and efficient HPC
computing (HPC) sites. The Int .

SerVICeS to enable the CONTACT HPCpcetltris into or:e integrate OrCh estration

integration pf HRC simulations The InHPC-DE project aims to
and mOdelllng Wlth blg data LOKI-Pandemics is a pilot project. As part( Unite the th ree national HPC
ana|ytICS and maChlne the ESID (Epidemiological Scenarios for Inf CentreS |nt0 one Integrated

form for local control of epidemic outbreak

|eamlng - laboration with pilot health authorities. nationa' HPC ecosystem’ in turn
—"— creating the foundation of a
- . wesmeat NOmMogeneous yet distributed
R e HPC concept for Germany’s
The overall objective of | Tier-1 computing facilities and EDCP-13-DESP Service Integration with HPC resources
LOKI'Pandemics |S tO E technologies as We” as |tS integration ot the GCS centres, INHPC-DE wil
| 3 e | . GCS project®, which is mainly focused on the
pr:OVIde health aUthorltleS : World'C|aSS HPC Services and nd European (Tier-0) HPC services.
with a local control | support.
system for epidemic

Bridge between DestinE Platform services and

The three GCS centres — High hete rogeneous com pute resources
(HLRS), Jilich Supercomputing
October 2017 to Centre, Garching near Munich,

Destination Earth

Funded by the European Union

Implemented by @ esa

HPC Workflow as a Service

ChEESE

frastructure and Backend Services

OUtb rea kS “an 5, Workflow Management and Storage Services



HIPPO — BASELINE ACTIVITY AND FOCUS

Prototype access and usage of HPC resources from DestinE Core Service Platform (DESP)

EuroHPC
DestinE National or
Your gateway to a sustainable future Com mercia |
A unique ecosystem of services H PC
harnessing the power of
Destination Earth.
Cloud
Resources

Provided they are accessible through a
programmatic framework that is eligible for

operational readiness for DESP DestinE users or services

Cloud-HPC orchestration, interoperability, and

= Explore different scenarios for fair usage. E,g., enable users to access global climate scenarios then integrate their own local data to build
dedicated, localized decision-making tools



COUPLING HPC TO APACHE AIRFLOW

Airflow-to-UNICORE integration

* UNICORE is a federation middleware system (since 1997)

e Can submit jobs to HPC systems

* UNICORE executor: requires the least knowledge of the underlying

software architecture of the supercomputer

r

Unicore Airflow Integration,

Dag processor(s)

Scheduler(s)

UNICORE Executor Metadata

Database

Web Server(s)

Access

Task execution interface token
API server(s) Worker(s) S
(Task SDK)

SLURM
(Scheduler of the UNICORE

BigJob Supercomputer)
on the Supercomputer

status updates




DESTINE SERVICE PLATFORM

Current Deployment

Harbor

& Projects

Maintainer

C @ '@ hippo.dev.desp.space
Welcome

|j Stats

m Failed Dags > m Running Dags > m Active Dags >

T First 10 favorite Dags

Mo favorites yet. Click the star icon next to a Dag in the list to add it to your favorites.

@ Health {# Pool Slots

- _ < C @ Q| rancher.dev.despispace/dashboard/c/c-m-jqlsm7jl/ex; M8
~ MetaDatabase ~" Scheduler +" Tniggerer B " Dag Processor
= E desp-dev All Namespaces

Cluster

—— Workloads Pods
UE History

CronJobs

DaemonSets Download YAML

B  Last 24 Hours 2026-04-29 09:50:11 - 2026-04-30 09:50:11 Desloyments
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Namespace © Image Restarts Node
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Storage
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More Resources
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desphiDDo. o porterv0.29.0 10423213\ orier-acboch-55am9

registry-ct.devdesp.space/h 1(7d4h desp-dev-
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registry-ct.devdesp.space/p desp-dev-worker-ddsch-
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" bin8a
L1l Success o
Containers with unready status: [sample-app]




CONCLUSIONS



CONCLUSIONS

= Airflow isn't just a "task runner” - it's a management layer ready for HPC

= Extension for HPC-coupling of Apache Airflow via UNICORE

— Airflow can connect to EuroHPC systems while running in any ecosystem,
such as DESP (i.e., outside EFP)

— Itis not intended only for single users

= HIPPO pilots the service implementation needed by DestinE

— User and service access, workflow execution, reporting, scalability,
interoperability and sustainability

Apache Airflow Workload

.
OpenStack

Apache Airflow Deployment

Apache Airflow Multi-Team

Apache Airflow Components
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