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PUNCH4NFDI
A Consortium in the NFDI

Nationale ForschungsDaten 
Infrastruktur - FAIRification: data & workflows

- “big data” and “open data”
- heterogeneous data & 

infrastructures
- transfer of knowledge

Efficient usage of DATA and resources 
with minimum technical barriers
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Meet the team
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Integrated 4 Storage sites

Storage4PUNCH

Storage4PUNCH

Based on two storage technologies:
● dCache (@ DESY and KIT)
● XrootD (@ U Bonn and GSI)

Storage in PUNCH 1.0: ~ 4 PB
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Dynamic integration of various 
heterogeneous compute resources

Compute4PUNCH

Acquire resources :
● dynamically by CoBalD/TARDIS

Integrated →
HTC, GPU, Kubernetes cluster (ReAna)

Container technology :
● software, modules, libraries encapsulated 

in a container; lightweight isolated 
environment 5

SSH
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Way more than the resources in personal laptops/desktops

Can Large astrophysical data (> a few TB) be processed on PUNCH 
resources? 

Let’s exploring with different kind of data sets
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Sufficient Storage & Compute resources !
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Various Radio Sky Surveys 
and Large Cosmological 
simulations are conducted in 
order to understand the 
formation history of the 
Universe
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➔ This leads to significant amount of 
data ~ a few 10’s of PB
~ 500 GB to 1.5 TB / Snapshot
~ 1.5 TB / observation hours (LOFAR)
~ 2.5 TB / observation hours (MeerKAT)

Large Astronomical 
Data

* https://doi.org/10.1051/0004-6361/201833559
* https://www.sarao.ac.za/media-releases
* https://www.tng-project.org/
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- Public Simulation data: 
TNG, TNG-Cluster

- Private Simulations
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● Simple slice or projection plots
● Volume rendering or time series
● Running halo finder algorithms
● Implementing semi-analytical models to 

derive new fields from simulated fields

1. Post-processing Cosmological Simulations
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The Largest radio sky 
survey ~ 46% of the sky
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➔ Significant amount of data:
~ 1.5 TB / observation hours (LOFAR)

Run Initial Calibration pipeline (LINC):
- To correct for various instrumental 

and ionospheric effects
- To prepare data for further scientific 

processing/analysis.

Aims to produce high-resolution images ~ 
5” and sensitivity ~ 100µJy/beam

2. Processing LoTSS data

Alexander Drabent et al.PUNCH4NFDI AG Meeting 2026

LOFAR data processing Pipeline on PUNCH resources



One of the key science 
project of MeerKAT
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➔ Significant amount of data:
~ 2.5 TB / observation hours 
(MeerKAT)

Pipeline processing requires HTC 
and GPU infrastructure:

Heavily accelerated Fast-Fourier 
Transformation

3. Searching Pulsars in MeerKAT data field

*PC: Alessandro Ridolfi, J. Prof. @ Universität BielefeldPUNCH4NFDI AG Meeting 2026

Pulsar Search Pipeline
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Storage4PUNCH

Compute4PUNCH

AG Meeting 2026

Analysis on PUNCH

Original 
Data site

DATA
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Data site DATA
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Storage4PUNCH

Compute4PUNCH
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Analysis on PUNCH

Original 
Data site

DATA

Preferred:
No breakdown in the 
retrieval of data at C4P
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Storage4PUNCH

Compute4PUNCH
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Analysis on PUNCH

Original 
Data site

DATA

Preferred:
No breakdown in the 
retrieval of data at C4P

DA
TA
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Storage4PUNCH

Compute4PUNCH
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Analysis on PUNCH

Compute environment ?
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Storage4PUNCH

Compute4PUNCH
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Analysis on PUNCH

Compute environment ?

PUNCH GitLab 
Container Registry, 
hosted at AIP

The unpacked image of containers made 
available to the Compute4PUNCH via 
CVMFS filesystem
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PUNCH GitLab Container Stack Repository

https://gitlab-p4n.aip.de/compute4punch/container-stacks

Users can create their own containers:

- Provide a Dockerfile via the 
Container Stack Repository

- Within a day or so, the container 
will be available on Compute4PUNCH

An upcoming update to Container 
Registry:
User will be able to version their 
containers.

https://gitlab-p4n.aip.de/compute4punch/container-stacks
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Storage4PUNCH

Compute4PUNCH
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Analysis on PUNCH
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Storage4PUNCH

Compute4PUNCH
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Analysis on PUNCH

How to access 
these distributed 

resources?
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Storage4PUNCH

Compute4PUNCH
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Analysis on PUNCH

How to access 
these distributed 

resources?

PUNCH uses TOKEN-based 
authentication:

Obtain a TOKEN and access these 
resources
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Authentication and Authorization Infrastructure
PUNCH-AAI

Authentication:
❖ to securely access distributed resources 
❖ using existing institutional credentials
❖ a Single Sign-On mechanism

Based on Helmholtz AAI:
➢ implemented using the UNITY AAI toolkit
➢ provided by HIFIS 

PUNCH4NFDI

deny/grant

S4P

C4P

TOKEN

TO
KE

N

TOKEN
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Storage4PUNCH

Compute4PUNCH
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PUNCH 
ecosystem
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Storage4PUNCH

Compute4PUNCH
USER
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PUNCH 
ecosystem
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Storage4PUNCH

Compute4PUNCH
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Code / Analysis 
Pipeline
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DRP-Hub

PUNCH4NFDI
* Credits: AIP, Arman et. al.
* https://drphub-p4n.aip.de/

Discover and manage research tools and workflows

AG Meeting 2026

Key Features:

1). Job submission on C4P or 
REANA via DRP-Hub

2). Each submission will 
create a card

3). One can keep this card 
private or public

4). Even, can be shared with 
the collaborators to 
reproduce the results or for 
doing same analysis with 
different data or parameters.
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Summary and Conclusion
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PUNCH infrastructure can serve as an ideal platform for large 
astrophysics data processing;

- making it a valuable resource for researchers in the field

Easy access:
- No new credentials are required
- Use existing institutional ones

PUNCH ecosystem encourage reproducibility in the research 
environment



Thank you
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