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NHR Centres
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National High Performance Computing in

Germany
e 9 NHR centres

e GOAL: high-performance

computing resources available to
scientists at German universities

free of charge
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Motivation - challenges C GEORG-AUGUSTUNIVERSTAT

* no CPU hardware investments at universities in
Germany planned

* no big local mass storage at NHR sites planned for
WLCG operations
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. . . GEORG-AUGUST-UNIVERSITAT
Motivation - solutions GOTTINGEN 4/ o

a) direct reading/writing from/to KIT/DESY dCache

b) caching
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Motivation — tests GOTTINGEN 177

* network connection

* latency

* bandwidth usage

* CPU efficiency

* |/O rate

* disc size (of a cache)

Inga takomiec - DE Storage Tests - CHEP 2026



R&D Projects in Germany (A SEmRammnnmsm

F IDIUM

Federated Digital Infrastructures for Research on Universe and
Matter

e 2021 — 2025

e GOAL: preparation and development of tools With funding from the:

adapting computing and storage infrastructure % Federal Ministry
i ) of Research, Technology
to the needs of data-intensive fundamental and Space

physics
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R&D Projects in Germany
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-":o: FUSE

Federated Unified Storage Environment

Federated Unified Storage Environment

e 2025 - 2028

e GOAL.: development of new strategies for data
handling, data distribution, and integration with
computing resources for data analysis

Inga takomiec - DE Storage Tests - CHEP 2026

With funding from the:

% Federal Ministry
of Research, Technology
and Space



Transition from GoeGrid @8&?&%‘2@’& i

GOEGRID
WLCG TIER-2, TIER-3
ATLAS SITE

COMPUTING

EMMY NHR
CLUSTER

Karlsruher Institut fur Technologie

WAN
ACCESS

280 000
L. CPU CORES

@ same campus
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* current ATLAS data and job management tested

ATLAS  JRUCIO ("

EXPERIMENT

PanDA
* job processing * storage strategies
* NHR cluster EMMY a) direct data access to
9 H two Helmholtz Centres

NATIONALES b) pre-CaChing *‘(IT

Karlsruher Institut fur Technologie
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ATLAS job mix
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simulation
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event generation
derivation

reprocessing

data volume
dependent on the
ATLAS job mix
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a) WAN: KIT GA Somsasgumomasse

* capacity: ~12 Gb/s

* reached for ~3k
cores (mostly
analysis jobs);
dependence on
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* capacity: ~12 Gb/s

* reached for ~5k
cores (analysis +
derivation jobs)
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a) WAN: KIT and DESY G\ Ssmugusrmmersi
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a) WAN: KIT and DESY G\ Ssmugusrmmersi

Slots of Running jobs ® EMMY’s firewall
1 evgen .
within EMMY’s capacity reached
2K

firewall capacity . / /
o el

26.09. 30.09. 0410. 0810. 1210. 16.10. 2010. 2410. 2810. 0111. 0511 0941 1311 171. 1M, 2511

. deriv

6 K

4 K

6 K
- production
4K I analysis
2 K
o milfl

26.09. 30.09. 0410. 0810. 1210. 1610. 2010. 2410. 2810. 0111, 0511  0911. 1311 1711 21m. 251

Inga takomiec - DE Storage Tests - CHEP 2026 18



b) Cache solution G\ Ssioucysr e

* two test storage instances (RSEs) at GoeGrid dCache (local storage):
* GOEGIRD_TESTDATADISK (35-100 TB) - production+analysis
* GOEGRID_TESTSCRATCHDISK (5-10 TB) — analysis output

* 4x100 Gb/s between EMMY and GoeGrid

* pre-caching
* existing ATLAS data management system delivering job data to

assigned storage instances
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b) Pre-caching — 100 TB @ggg;g—gggg;;gmxgksnAT

bytes
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b) Pre-caching: ATLAS job mix
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b) Pre-caching: CPU efficiency G\ Ssioascysronersa
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b) Cache tests - SCRATCHDISK @\
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Summary and Outlook: a) WAN €

tests with real analysis use cases
* ongoing - ATLAS workflows
* planned - CMS workflows

direct data access to DESY and KIT storage

* bottleneck: EMMY firewall ~12 Gb/s, reached for 3k cores
* firewall setup under development — current limit ~1 Gb/s

* further identification of limits and bottlenecks
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Summary and Outlook: b) Caching (&

tests with real analysis use cases (ATLAS workflows)

done: pre-caching (NHR EMMY + GoeGrid)
* disc size limits for given job mixes and the number of CPU cores
* 100 TB enough for 9k cores (40% of GoeGrid T2 load)
* 40 TB enough for 2k cores

ongoing: caching (NHR EMMY + DESY)
* tests with the DESY dCache satellite pool at EMMY (FUSE)
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