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weoscrentin The | arge Hadron Collider (LHC)

e The LHC at CERN accelerates (not only) protons close to the speed of light

e Bunches of protons collide at the interaction points of the detectors



https://www.home.cern/resources/faqs/facts-and-figures-about-lhc

weoscirdentin The | arge Hadron Collider (LHC)

e The ATLAS and CMS detectors record 40 million proton-proton collisions (events) per second

e Each collision is a complex mix of thousands of new particles being produced

OATLAS

EXPERIMENT



http://atlas.cern
https://cms.cern/
https://twiki.cern.ch/twiki/pub/AtlasPublic/EventDisplayRun2Physics/JiveXML_336852_883966264-VertexZoom1panel.png

weoscirdentin The | arge Hadron Collider (LHC)

We analyse the characteristics of these e- e.' f
collisions to understand how physics works at i ,' /
subatomic scale (and not only) N ‘
\\\\ 'I / Z
We aim to measure rare processes happening Z.\ )/
once every 10 billion events ‘. /
\ /
\ /
We have a good idea of what happens ‘N ,/
theoretically during the collisions AR )/
/
\\'/
- H
@ e @ @ @ Qo - ﬁ....p ..... .‘..f. ....................... @



meoscfederaion T He volue of the data

e In practice, the detector only records a part of
the physics interaction

e We then need to simulate the events
(according to our theory), and compare them
with the output of our detectors
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meoscfederaion T He volue of the data

Each experiment simulates up to ~200B events
(O(10)PB of data per year), to be used for
publications

CERN currently exposes more than 5 PB of
Open Data

o Collision data: unique, only producible at
the LHC

o Simulated data: produced at a scale
(WLCG) that is difficult to reproduce by
most of the external communities

DoubleMuParked primary dataset in AOD format from
Run of 2012 (/DoubleMuParked/
Run2012C-22Jan2013-v1/AQOD)

OoutioMuParkedRun2012C.225an201 3w 1/AOD, CMS colaboration

Cite &5 CMS collaboraton (2017). DoubioMuParked prmary dataset in ADO format from Run of
2012 {DoubleMuParkodRun2012C.225an2013.v1/A00). CERN Open Data Portal. DOLI10 7
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Description

DoutiieMuParkod prmary cataset in ACO format from RunC of 2012, Run perod from run
rumber 198022 10 203742

The kst of valdated runs, which must be appled to all analyses, can be found In

Dataset characteristics
38820243 evonts 2920 lins. 9.8 TIB i 1ot

System details

Recommendod ior analysis. FT53_V21A_ANG
Rocommended relesse 1or analysis. CMSSW_ 5 3 32
Recommended contanes image 1or analyses & avadabio n Ihe foliowing locations ( )



https://arxiv.org/abs/2404.06335
https://wlcg.web.cern.ch/

CNEeOSC Federation Frequenﬂg Osked queStiOﬂS

1. How do | run my analysis on a dataset that is too big to be moved,
or that | don’t have direct access to?

and / or

1. How do | run my analysis in a place that has enough computing
capacity to process the data?



peosciraenton - Containerised data analyses s forain 00T

reana

Reproducible research data analysis platform

Flexible Scalable Reusable Free
Run many computational Support for remote compute Containerise ance, reuse Free Software. MIT licence,
workflow engines. clouds. elsewhere. Cloud-native. Made with W at CERN.
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https://www.reana.io

eOSC Federation The SOftWO re https://cms-sw.github.io

4 N\
& CMSSW  Fublic = walch 67 - W Fork 48k - r Star L2k -
F master - ' 106 Branches T 2768 Tags C Gotofile t Add file - m About
CMS Offline Software
a cmshbuild Merge pull request #49205 from srimanobi1&0_MoveMiniCusio... B A0ESES - 42 mirules ago EI'!EZ,EMW‘I:
& cms-sw.githisb. o/
Ai t e plotBeamSpotF flineTag. rd
B Alignmen Update pl amSpotFromOdilineTag.py aY¥s a0 p———— ey
B AnalysisAlgos [AMALYSIS] Changes suggested by new Ivm18 clang-for,,. last year CME-eaperiment
B AnalysisDataFormats fined code-format 11 manths ago [0 Readma
) i Apache-2.0 license
B EigPreducts/Simulation cleanup geantd and big simpulation plugin dependency last year
A Activity
B CuDADataFarmats Convert to calch2 v3 AP 2 wesaks 89 Bl Custom properties
I CalibCalarimetry Mave HE LLP bit snergy thresholds to CondDE st wask T 12k stars
& 67 watching
B CalibFarmats Comeert to catch? w3 AP 2 wesks ag0 Y 4.6k forks
I Calibhuon madified code to produce ofi files last month Repart repositony
B CalibPPS Maove RandomiumbaerGenerator service base class to FW.., 7 months ago
Releases 1,305
B CalibTracker Marge pull request #4911 from DriSJones/catchl_v3 2 weaks B
T U ey featehz_ 99 @ CMSSW_15_0_15_patcha (Latest)
2 wouks o
B Calibration Adding massing cmath header which was cleanad up in ro... 2 wseks 890
+ 1,504 releases
L B CaleDnlnaTaols avied FEC when making LUT XML payload 4 months ago )



https://cms-sw.github.io
https://cms-sw.github.io
https://cms-sw.github.io



http://drive.google.com/file/d/1J_V5iSHSn6pVF6qLx_K_rjCaxct6yjy7/view

meoscreseion . REANA meets the EOSC Federation

e [Enabled REANA to run federated execution of workflows ¢ /a WLCG on
EOSC Federation

o Near-data computing to efficiently process large amounts of unique data
o Running workflows without direct data access (e.g. testing new models by
theorists/phenomenologists by reinterpreting past analyses)

e Support a coherent, adaptable approach to research

o Limits the duplication of infrastructures
o Encourages diverse communities to collaborate, share expertise, and address
common challenges together.

e Not only for particle physics!

o Anyone that needs to run distributed workflows can leverage these functionalities
o Runany CWL, Snakemake, Yadage workflows in any scientific discipline

11



CeQsC Federation
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Thank you!
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https://www.reana.io
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