Compute4PUNCH & S’rorage4PUNCH
The Platforms for the analysis &
Astronomical Da’rq managemen’r

March 27,2026 -
Presented by

. Prateek Gupta - - - ‘ v 5
. Tharinger thdess'réderfeTout'e;hb'tjfgﬂ-v-

NNNNNNNNNNN


https://indico.in2p3.fr/event/37439/contributions/170347/
https://indico.in2p3.fr/event/37439/contributions/170347/
https://indico.in2p3.fr/event/37439/contributions/170347/

PUNCHA4NFDI  nuciei and Hadrons ;
_» for the NFDI

ortium in the NFDL. .~ .-

A Consortium in the NDFI

Nationale ForschungsDaten
Infrastruktur - - FAIRification: data & workflows
' e - "big data" and "open data”
- heterogeneous data &
infrastructures
- transfer of knowledge

'_'T‘aﬁ uMﬂ

C a0  Efficient usage of DATA and resources
'H adrons - with minimum technical barriers

® PUNCH4NFDI ® Astro-CC EDP Forum 1



Meet the team

E ) et i JG|U Ah ‘\\\\ (m #
‘ ."tl‘ I_ -||-LS : \\ \\~/ DLR

MAX-PLANCK- INSTITUT \‘“w

.0
technische universitat FIAS Frankfurt Institute £, T GEORG-AUGUST-UNIVERSITAT ' J U L I C H
3 A/ GOTTINGEN

Universitat Bielefeld : - dortmund for Advanced Studies
UNIVERSITA

nErsiTT \ — E
= ST o @

Forschungszentrum

Karlsruher Institut fur Technologie
FRANKFURT .\.\l MAIN

h da

MPCDF =
HOCHSCHULE DARMSTADT 7
UNIVERSITY OF APPLIED SCIENCES n Qi
HELMHOLTZ ; i

DRESDEN ROSSEN ORF ] MAX PLANCK Messen = Forschen = Wissen

TIB

Wt UrvesrAr TECHNISCHE

Leibniz-Institut fiir O MOnsree 2 £ UNIVERSITAT
Sonnenphysik (KIS) U - ¥-> DARMSTADT

® PUNCH4NFDI B Astro-CC EDP Forum




Storage4PUNCH

Integrated 4 Storage sites

Based on two storage technologies:

e dCache (@ DESY and KIT)
e XrootD (@ U Bonn and GSI)

Storage in PUNCH 1.0: ~ 4 PB
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Compute4PUNCH

Dynamic infegration of various
heterogeneous compute resources -

Acquire resources :
e dynamically by CoBalD/TARDIS RuB 0© funo
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Integrated -
HTC, GPU, Kubernetes cluster (ReAna)
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4D IAAI

Container technology :

e software, modules, libraries encapsulated
in a container; lightweight isolated Overlay
. Batch System
environment
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PUNCH-AAI

Authentication and Authorization Infrastructure

Authentication: %
% to securely access distributed resources EF 4’
Portal

% using existing institutional credentials S4p

% a Single Sign-On mechanism B aas &
e)
=
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Based on Helmholtz AAI: denylgrant -
> implemented using the UNITY AAI toolkit pUNGH

> provided by HIFIS
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Container Registry
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Workflow(s)
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Large Astronomical
Data

Various Radio Sky Surveys
and Large Cosmological
simulations are conducted in
order to understand the
formation history of the
Universe

300 Mpc

= 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)

* https://doi.org/10.1051/0004-6361/201833559
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Large Astronomical Data Projects

TNG Post-processing:
e Structure identification
e Volume rendering 3D
maps of large structures
e Magnetic field structures
- in Galaxy clusters

LOFAR Deep Field Processing:
e Run initial calibration
pipeline LINC
e Prepare data for further
science analysis.

MeerKAT Pulsar search:
e Processing MeerKAT data
e Searching Pulsars in the field
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LoTSS data processing

e Inifial calibratfion pipeline

Processed several pointing

e Calibration fables for those
poinfings

©® PUNCH4NFDI

Simulation Post-processing

e Slice/Projection plots of
simulated fields

e Derive new fields using
semi-analytical modelling

e Exploring fime-series
possibility
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MeerKAT data processing

Aiming for pulsar search
(Ph.D. project)
Onboarding in progress



DRP-Hub

prateek

(@ Dashboard
Q Browse

[ Bookmarks

o® SSHKeys
L Git Config
B s3storage
== Reana

o P
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Discover and manage research fools and workflows

DRP-Hub

” Categories

CERN Open Data with C4P @ FIAS 2026 Frankfurt ' Key4hep tutorial 3 Cosmology data analysis ex...
L ¢ %]

hep general

PUNCH2 FIAS

REANA Environments

general general

interactive reana 6 reana tutorial

* Credits: AIP, Arman et. al.
* https://drphub-p4n.cip.de/ m Astro-CC EDP Forum
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¢ Reusable
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C4P & S4P: Workflow imbedded

Platform for data analysis & management  pata location &
retrieval process

o Findoble

Data on S4P :
‘Accessible TOKEN access

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

¢ Reusable
Editable
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