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PUNCH4NFDI
A Consortium in the NDFI

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



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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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 
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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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LOFAR Deep Field Processing:
● Run initial calibration 

pipeline LINC
● Prepare data for further 

science analysis. 
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MeerKAT Pulsar search:
● Processing MeerKAT data
● Searching Pulsars in the field

TNG Post-processing:
● Structure identification
● Volume rendering 3D 

maps of large structures
● Magnetic field structures 

in  Galaxy clusters

Large Astronomical Data Projects
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Demonstrator Workflows
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1 2 3

● Initial calibration pipeline
● Processed several pointing
● Calibration tables for those 

pointings

● Aiming for pulsar search 
(Ph.D. project)

● Onboarding in progress

● Slice/Projection plots of 
simulated fields

● Derive new fields using 
semi-analytical modelling

● Exploring time-series 
possibility

LoTSS data processing Simulation Post-processing MeerKAT data processing
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DRP-Hub

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

Discover and manage research tools and workflows
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Data location & 
retrieval process

Workflow imbedded

Findable
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Data location & 
retrieval process

Data on S4P :
TOKEN access

Workflow imbedded

Findable

Accessible
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Data location & 
retrieval process

Data on S4P :
TOKEN access

Code(s), input(s), 
software, library, 
modules, Containers

Workflow imbedded

Findable

Accessible

Interoperable
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Data location & 
retrieval process

Data on S4P :
TOKEN access

Editable

Code(s), input(s), 
software, library, 
modules, Containers

Workflow imbedded

Findable

Accessible

Interoperable

Reusable
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C4P & S4P:
Platform for data analysis & management
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Data location & 
retrieval process

Data on S4P :
TOKEN access

Editable

Code(s), input(s), 
software, library, 
modules, Containers

Workflow imbedded
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Thank you
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