
Monte-Carlo data sharing 
and new workflows

LHC Monte Carlo WG subgroup ∷ 1st meeting°

Enrico Bothmann ∷ 2025-10-02

https://indico.cern.ch/event/1568443/


Logistics
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What’s this I
• LHC Physics Centre at CERN (LPCC)° organises WGs: 

• BSM, EFT, EW, Forward, Heavy Flavour, Heavy Ions, ML, MC, Top 

• MC WG° aim: Improve MC event generators for the LHC experiments 

• Physics modeling (e.g. MinBias and UE), MC tuning, computational and 
technical aspects (negative weights, generator speed, use of GPU, etc.) 

• Next week Wed & Thu: LHC Monte Carlo WG plenary meeting° 

• “Smaller meetings with a specific focus may be scheduled" 

• Today: MC data sharing & new workflows
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https://lpcc.web.cern.ch
https://lpcc.web.cern.ch/content/monte-carlo-wg
https://indico.cern.ch/event/1553687/timetable/


What’s this II
• Enrico Bothmann, CERN staff as of Jan 2025 

• Working on event generators (Sherpa), port to heterogeneous achitectures/HPC (Pepper) 

• Interested in sustainability & usability of the MC toolchain 

• Theorist, no prior involvement in experiments’ event samples sharing … 

• … but I’m here to report back to MC community what would be needed from our side 

• Workshop motivation and themes 

• Share results/artifacts/knowledge to reduce MC footprint: compute, storage, human work 

• Share with the outer world (e.g. QCD pheno community), foster Open Science 

• Reliability and trust: validate & document samples etc., mitigate risks …
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Sustained budget model
(+10% +20% capacity/year)

ATLASPreliminary

MC footprints

But not only about CPU, also storage and human time → sharing as a remedy?

MC footprint increases →  higher precision (stats) and higher accuracy (NNLO…)

[CERN-LHCC-2022-005]

https://cds.cern.ch/record/2802918/files/LHCC-G-182.pdf


Share what artifacts exactly?
• Software installations (LCG, RPM, Docker, Spack, …)  

Technical validation 

• Setups (Runcard, grids/integration tarballs, …) 
Physics validation, human time intense, O(1) kB–O(10) MB 
can take significant CPU time, typically not feasible for traditional grid computing → HPC 

• Samples of events 

• Unweighted parton level → reduce CPU footprint signficantly  
also enable theory uncertainty studies 
CPU intense, storage moderate: O(10)–O(100) GB for Run-3 stats 
alternative: pre-generated random numbers for unweighted events 

• Particle level → physically meaningful predictions 
shower, matching/merging, hadronisation, multi-parton interactions … 

• Detector/Reco level → reinterpretation studies  
CPU intense, O(100) TB ??? 

• Histograms for physics observables (MCplots)
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can be offloaded to GPU/HPC 
• chance to adapt to changing 

computing landscape 
• “New workflows”



Risks and reliability: validation & documentation
Sharing data (in particular among experiments) also increases risks: 

• Mistakes might be shared, too  
wrong setup, broken version, … 

→ mitigation: share metadata and physics validation results? 

→ also a chance: if properly documented & openly validated, more eyes to double-check 

• When sharing samples, correlations between results of users 

→ … ? 

• When sharing intermediate artifacts/samples, they might be used wrongly 

→ mitigation: sanity checks & automatic generator setup
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Plan of today: survey status, brainstorm ways forward
Infrastructure 

What is the current status and future of generating, storing and staging MC data? 

Event generators 

What are the available input/intermediate/output formats and artifacts? 
What (HPC-assisted) workflows are/will be supported and why? 

Experiments 

What has/will be shared? What is the experience so far? What is the uptake of Open 
Data from the outside world? What are obstructions stopping us from sharing more?
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