
Track 5 - Simulation and analysis tools

Giacomo De Pietro (giacomo.pietro@kit.edu)
on behalf of the conveners (Marilena Bandieramonte, GDP, Tobias Stockmanns, Jonas Rembser)



  
Track 5 – Simulation and analysis tools    2    Giacomo De Pietro (giacomo.pietro@kit.edu)

Simulation and analysis tools

Full list of topics covered in our track:

object identification; object calibration; analysis workflows;
software for end-user analysis; ML in analysis workflows; lattice QCD;
theory calculations; MC event generation; detector simulation;
fast simulation (classic and ML); quantum simulation and algorithms.

110+ abstracts received:

59 talks (across 10 parallel sessions!)

29 posters

Impossible to cover all the discussed topics in this (very short) summary!

Sorry if I don’t touch your most favorite topic :(
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Simulation
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Quest to reduce the CPU consumption

Community effort is required to reduce the CPU consumption
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Quest to reduce the CPU consumption

Community effort is required to reduce the CPU consumption

And the effort is ongoing on multiple fronts:

Efficient event generation

Better usage of GPUs

Improved geometry descriptions

Code optimization

Machine learning

…

Hard constraint:
physics performance
must not deteriorate!
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Efficient event generation

Data parallelism for speeding-up the Matrix Element calculation

Beneficial also for NLO calculations (though more work is still necessary here)
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Efficient event generation

Data parallelism for speeding-up the Matrix Element calculation

Improved efficiency of sampling multi-dimensional distributions

Reduction of negative weights in NLO parton shower matching
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Better usage of GPUs

AdePT and Celeritas R&D projects for efficient EM simulation on GPUs

Basic EM physics in good agreement with Geant4

Several bottlenecks identified and addressed

Ongoing experiments integration and validation



  
Track 5 – Simulation and analysis tools    11    Giacomo De Pietro (giacomo.pietro@kit.edu)

Better usage of GPUs

AdePT and Celeritas R&D projects for efficient EM simulation on GPUs

More GPU-friendly surface models from VecGeom



  
Track 5 – Simulation and analysis tools    12    Giacomo De Pietro (giacomo.pietro@kit.edu)

Better usage of GPUs

AdePT and Celeritas R&D projects for efficient EM simulation on GPUs

More GPU-friendly surface models from VecGeom

Using NVIDIA (closed source) software for optical photon simulations
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Machine learning

Machine learning methods are now fully integrated into the standard 
simulation of many experiments

Hybrid usage next to full Geant4 simulation and parametrised modeling
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Machine learning

Machine learning methods are now fully integrated into the standard 
simulation of many experiments

Hybrid usage next to full Geant4 simulation and parametrised modeling

particle gun
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Machine learning

Machine learning methods are now fully integrated into the standard 
simulation of many experiments

Promising results from end-to-end simulation (CMS FlashSim)
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Analysis tools
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Fast and efficient analysis
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Fast and efficient analysis

Experiment-independent declarative paradigms for analysis

Rich pythonic ecosystem for a columnar analysis pipeline

What about a full end-to-end analysis demonstrator in Julia?
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ROOT

2 plenary + 4 parallel talks (in Track 5) from ROOT team
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ROOT

2 plenary + 4 parallel talks (in Track 5) from ROOT team



  
Track 5 – Simulation and analysis tools    24    Giacomo De Pietro (giacomo.pietro@kit.edu)

Thank you to all the speakers of Track 5!
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