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PUNCH4NFDI infrastructure and use cases 
DMLab@Paris, 21 October 2026

A consortium in the NFDI
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Nationale Forschungsdaten- 
infrastruktur (NFDI, since 2020) 

● Sustainable utilisation of scientific 
research data  

● Establishment of FAIR data 
management  and science 

● Connection to European and 
international efforts (like EOSC) 

● Bottom-up approach of 26 consortia 
● Consortia with up to 5 MEUR / year

See DFG.de/nfdi and nfdi.de
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NFDI and beyond
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Particles, Universe, NuClei and 
Hadrons for the NFDI 
(PUNCH-2.0: 34 partners)

Prime goal: setup of federated and "FAIR" 
science data platform (SDP), offering the 
infrastructures and interfaces necessary for 
the access to and use of data and 
computing resources of the involved 
communities and beyond. 

PUNCH-1 funded 2022-26  
PUNCH-2.0 funded 2027-28
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How to get from our many diverse instruments 
and the data they produce and typically store in institutional archives … …. 

Experiments

… more easily to (more) science output?
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Compute/Storage4PUNCH 
REANA 
Statistical / ML / simulation tools 
Analysis tools, benchmarks 
github & gitlab

Storage4PUNCH 
DRPs and registry 
MD catalogues 
Portal

Curation 
Selection, combination 
MD catalogues 
REANAAAI 

Portal 
DRPs and registry 
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The last golden mile of RDM!

Digital Research 
Product DRP

Science Data Platform SDP
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Digital Research Product

Registry and catalogues

Metadata schema

Federated storage  
& compute

Services 
collection

Connection to / use of archives

PUNCH4NFDI infrastructure
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PUNCH4NFDI infrastructure II

Basic Metadata Catalogue 
implementation 
• based on the ILDG framework 
• simple (containerised) deployment 
• for small-to-medium sized 

(international) community

Distinct, modular services 
• Metadata Catalogue (MDC) 
• File Catalogue (FC) 
• Storage Element (SE) 
• Access Control Service (ACS) 
• AAI

Current instances 
• ILDG (DESY Zeuthen, Bielefeld, 

Japan,…) 
• LOFAR test instance 
• DESY testbeam & ALPS

Image courtesy: Basvarajaa Bheemalingappa Sagar, Hubert Simma
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Objective 1: Technological basis; operation models

Objective 2: Sustainable services

Objective 4: Implementation of use cases

Objective 3: Science Data Platform as user interface

Objective 5: Education and training

Objective 6: NFDI architecture, sustainability, connections

TA 1 
Techn.  
Foundation

TA 2 
Enabling 
Science 
Exploitation

TA 3 
Service, 
Results & 
Stakeholder 
Management

TA 4 
Project Management & Governance

PUNCH-2.0 Objectives 
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4.1 Overall Project Management
4.2 Financial Management
4.3 Legal Management
4.4 Science Communication

PUNCH-2.0 Task Areas, Work Packages, Use Cases 

1.1 Technical Coordination

1.2 Storage Infrastructure

1.3 Compute Infrastructure

1.4 Software, Containers, Registries, DRP

2.1 Science Data Platform
UC 2.2 Data Management Framework
UC 2.3 Data-Generating Simulations
UC 2.4 Phenomenological Analysis
UC 2.5 Future Observations
UC 2.6 Future Colliders
UC 2.7 Large Datasets

	 	    3.1 Services & Results Management

	        3.2 Training, Education, Open & FAIR

	 3.3 Stakeholder Management

1
2

3

4
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2.1 Science Data Platform
UC 2.2 Data Management Framework
UC 2.3 Data-Generating Simulations
UC 2.4 Phenomenological Analysis
UC 2.5 Future Observations
UC 2.6 Future Colliders
UC 2.7 Large Datasets

TA2: Use Cases (Selection Today)
UC 2.2 Data Management Framework 

• Support use case specific assembly of modules 
• Build appropriate interfaces to ingest the data & 

metadata 
• Data validation during ingestion 

• Develop search interfaces / GUI 
• Configuration of ACS 
• Consulting of users 
• Maintenance

UC 2.6 FCC-ee  detector  
simulation and physics studies

UC 2.4 Phenomenological 
Analysis
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TA2: Use Case 2.4
HEP case: Answering “is my theory already excluded by the LHC” is difficult for 
outsiders

• Implementation of 
interfaces to 
execute large-
scale 
reinterpretations 
(HEP case) and 
analysis of 
structure formation 
simulations (astro 
case) 

• Connect to NHR 
computing 
resources 

• Provide data 
analysis examples 
for teachers and 
studentsPUNCH4NFDI | DMLab@Paris | 21 October 2026 | C. Schneide



CVMFS

• Enables German HEP community to strongly contribute to preparations of the next flagship collider 
(physics studies, detector design and optimisation, later data analysis) 

• A first of fully reproducable workflows in HEP (benefits for science, newcomers, outreach, D in FCC, …) 
• Involves complete set of components developed in PUNCH-2.0 for workflow management (SDP as 

environment, DRP to capture results, C4P, S4P, …)!

Integrate Key4hep into 
SDP

[1] docs.reana.io

Event 
generation

Detector 
simulation

Reconstruction

Analysis

Develop reusable and automatised 
workflows

PUNCH4NFDI SDP

Produce example MC data sets

Publish analysis 
as interactive 

document (DRP)

Compute4PUNCH

[1]

TA2: Use Case 2.6

PUNCH4NFDI | DMLab@Paris | 21 October 2026 | C. Schneide

https://docs.reana.io/


Outline

• NFDI and PUNCH4NFDI 

• Current infrastructure components 

• Second funding phase: use cases examples 

• Conclusions 

PUNCH4NFDI | AG-Tagung | 8 September 2026 | TS



19

CMS experiment @ CERN: particle physics

Heavy-ion collision @ ALICE: nuclear & hadron physics

IceCube experiment: astroparticle physics

Black hole picture: astronomy

PUNCH Lines

• FAIR science for PUNCH 
communities 

• Synergies and learning from 
each other 

• Longer-term impacts: Tools, 
methods, concepts for 
reproducable science, …

• Positioning of PUNCH4NFDI in the 
complex environment of NFDI, 
EOSC, international embedding, 
resource providers, … 

• Building a future (One)NFDI, 
sustainability, … .

• PUNCH Science Data Platform 
and DRP concept combined 
with workflow machinery and 
federated infrastructures 

• SDP & DRP & DRPHub 
• Use cases for dissemination
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Thank you!

The PUNCH4NFDI Consortium 
Spokesperson:  

      PD Dr. Thomas Schörner (DESY, thomas.schoerner@desy.de) 
      DESY, Notkestr. 85, D-22607 Hamburg 

Contact:  
Mail: 	punch4nfdi@desy.de  

Web: www.punch4nfdi.de 

Funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation) – project number 460248186 (PUNCH4NFDI).
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