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Large HPC Data Sets
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)
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SuperMUC-NG

• 311,040 cores

• 26.9 PetaFlop/s Peak

• 719 TB Main Memory

• 70 PB Disk

• 916935 #Jobs (2024)

Scientific Domains (cf. High 

Performance Computing in Science and 

Engineering, ISBN 978-3-9816675-6-1)

• Astrophysics

• Chemistry and Material 

Sciences

• Computational Fluid 

Dynamics and 

Engineering

• Earth, Climate and 

Environmental Sciences

• Elementary Particle 

Physics

• Life Sciences

• Plasma Physics

• Math, Computer Sciences

Large „immobile“ 

(≥100TB) data sets 

from different scientific 

domains

LRZ Storage 

Resources (DSS, 

MWN Cloud 

Storage)

LRZ Fair Data Portal
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Concept / Prototype
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)
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• Datasets remain in their original storage 

location

• Metadata is automatically extracted and 

made publicly accessible and searchable

by push into a RDM-portal framework

• DOIs are assigned

• Data retrieval is handled separately, via 

links/methods put into the metadata

rd
m

.l
a

b
.l
rz

.d
e

Frontend: Based on InvenioRDM

(developed by CERN & partners)

Backend: In-house development 

(Python, GitLab CI/CD, Docker, 

VMWare, PostgreSQL, Celery)

https://rdm.lab.lrz.de/
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Workflow by InHPC-DE Project / Gauss Centre for Supercomputing
RDM for Huge Datasets – LRZ Flavour of Harmonised GCS JSC/HLRS/LRZ Workflow
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Sidecar 

YAML

file

Manual

metadata

input

Automatized

metadata

input

Default / 

fixed 

metadata

Shared

dataset

„Datastore

pipeline“

Extract, 

Transform, 

Load

[1] https://de.wikipedia.org/wiki/DataCite#/media/Datei:DataCite_logo.png – [2] https://marketing.globuscs.info/production/strapi/uploads/Globus_Logo_88c8b619be.zip

DOI 

minting

Link to

data

[1]

[2]

https://de.wikipedia.org/wiki/DataCite#/media/Datei:DataCite_logo.png
https://marketing.globuscs.info/production/strapi/uploads/Globus_Logo_88c8b619be.zip
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Back-End Functionality
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)
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Search Engines / Web[1]

DOI Manager OAI-PMH REST API Landing Page

Metadata Store

DataStore

MWN Cloud Storage 

(<10TB) - CIFS or 

NFS export

Data Science Storage

DSS (>100TB) - GPFS 

system, NFS export

Archive - LRZ 

DSA (Data 

Science Archive)

[3] https://inveniosoftware.org/static/img/sticker-inveniordm-hex.svg?h=83bd6b07

DataStoreDataStore

[3]

https://inveniosoftware.org/static/img/sticker-inveniordm-hex.svg?h=83bd6b07


• Web interface for easy generation of metadata 

sidecar files

• Standard: DataCite Metadata Schema v4.x with 

minor (InvenioRDM) additions and modifications

• General purpose core metadata properties

• Subject Classification: Dewey Decimal Classification 

(DDC)
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Metadata
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)

ESS Data Publication at a "General-Purpose" Supercomputing Centre | EGU25 | J. Munke, A. Wellmann, M. Muralidharan, C. Henzen, S. Hachinger

[4] https://deweysearchde.pansoft.de/

[4]

https://deweysearchde.pansoft.de/
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Dataset
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)
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Link to dataset

Link to dataset

[5] https://app.globus.org/file-manager?origin_id=c1faeaa3-4751-4358-ae61-34e45e99afcc&origin_path=%2FCHAPTER-public%2F&two_pane=false

[5]

https://app.globus.org/file-manager?origin_id=c1faeaa3-4751-4358-ae61-34e45e99afcc&origin_path=%2FCHAPTER-public%2F&two_pane=false


rdm.lab.lrz.de earth-data.de/dataThis dataset was 

harvested from the 

general-purpose LRZ 

Fair Data Portal by the 

domain specific AWI 

Earth Data Portal
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Harvesting
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)
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The datasets to be 

harvested are 

identified based on 

their Dewey 

classification.
[6] https://earth-data.de/data?offset=0&q=3x3+km+meteorological+data+1981-2022+for+Europe

[6]

https://rdm.lab.lrz.de/
https://earth-data.de/data
https://earth-data.de/data?offset=0&q=3x3+km+meteorological+data+1981-2022+for+Europe
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Discussion
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)
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Challenges

• Large „immobile“ data sets (file size 

limit of e.g. zenodo.org)

• Different scientific domains

• Different storage resources

Status

• Frontend is live (manual publication)

• Backend is work in progress (automated 

scanning logic, DSA access)

• LRZ DSS/DSA and MWN Cloud Storage 

are supported

Solutions

• Metadata publication only

• Meaningful metadata (incl. DDC)

• Harvesting interfaces (e.g. OAI-PMH)

• Modularised architecture for easy 

support of versatile storage

Outlook

• Towards live backend  

• Planning official LRZ service

• Support for different storage resources
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LRZ FDM/RDM Team and Projects
FAIR Data Portal of the Leibniz Supercomputing Centre (LRZ)
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LRZ Fair Data Portal:

rdm.lab.lrz.de

lrz.de/technologien/daten

Leibniz Supercomputing Centre (LRZ), 

Boltzmannstr. 1, 85748 Garching bei 

München, Germany

rdm@lists.lrz.de

You’re welcome to visit our booths 18-19-21 (DKRZ, UHH, NFDI4Earth, DLR, LRZ)!

Thanks for your attention from LRZ FDM/RDM Team

Stephan hachinger@lrz.de (lead) Johannes munke@lrz.de (tech lead)

Parts of this work have been supported by the project InHPC-DE, funded by the German 

Federal Ministry of Education and Research (Förderkennzeichen 16HPC02).

https://rdm.lab.lrz.de/
https://www.lrz.de/technologien/daten
https://www.openstreetmap.org/way/688021012#map=19/48.261714/11.667384
mailto:rdm@lists.lrz.de
mailto:hachinger@lrz.de
mailto:munke@lrz.de

