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Motivation
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● Analysis framework are in constant evolution and always need to follow state of the art 

solutions and suggestions from user community to improve/facilitate the usage

● In the process of re-writing the batch interface, we realised that a lot of improvements 

could be obtained 

● Decided to proceed with changing the processing logic and this triggered a lot of new ideas 

for developments that are explained in this talk

● User feedback on the new developments and the one planned is still very valuable
○ Post your questions / request on the FCC Forum under FCCAnalyses category 

https://fccsw-forum.web.cern.ch/ or using github issues, pull requests 

https://github.com/HEP-FCC/FCCAnalyses/

https://fccsw-forum.web.cern.ch/
https://github.com/HEP-FCC/FCCAnalyses/


What is FCCAnalyses
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FCCAnalyses is a common analysis framework for FCC related analyses

● It is based on Root DataFrames

● It is composed of python wrappers for ease of use 
○ connection with database of common samples of events

○ utilities for batch processing

○ Full analysis cycle: pre-selection, final selection, histograms, final TTrees and plotting

● Can read EDM4Hep format

● Operations on the events are done
○ Directly using inline definitions: Define(“pt_100”,”pt[pt>100]”)

○ Defining inline C++: .Define(“xx”, [&x] {return x*x;})

○ Writing your own C++ functions and add them to the FCCAnalyses dictionnary of analysers 

of provide them through ROOT.gInterpreter.Declare(“””....some code…”””)
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What we had before 

● The analysis.py file contained a lot of analysis specific code to run over single file, write 

outputs, import various modules etc…
● Configuration was done in the preSel.py user script

● This was bringing a lot of code duplication, thus error prone -> simplifications needed!!
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What we had before 
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outputs, import various modules etc…
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Not showing the details for other running modes
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What we have now - 1

● The analysis.py and preSel.py files have been merged, and code duplication removed

● Configuration is now done in analysis.py that should follow some simple nomenclature

● To run over the samples defined inside analysis_stage<num>.py
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What we have now - 1

● The analysis.py and preSel.py files have been merged, and code duplication removed

● Configuration is now done in analysis.py that should follow some simple nomenclature

● To run over files without using the processList
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Inside analysis_stage1.py (EDM4Hep) - 1
● Configuration part of the analysis_stage1.py 
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Inside analysis_stage1.py (EDM4Hep) - 2
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Inside analysis_stage2.py (custom files) - 1
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Inside analysis_stage2.py (custom files) - 2
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What we have now - 2

● The analysis_final.py replace finalSel.py 

● Configuration is now done in analysis_final.py that should follow some simple 

nomenclature

● To run over the samples defined inside analysis_final.py
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What we have now - 3

● The analysis_plots.py replace plots.py 

● Configuration is now done in analysis_plots.py that should follow some simple 

nomenclature

● To run over the samples defined inside analysis_plots.py
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What we have now - summary

● Developments done in the python wrapper allows a more intuitive and understandable 

way of running analyses
○ 1 executable: fccanalysis

○ 3 running modes: run, final, plots

● Batch support running at CERN on HTCondor, should be easy to run elsewhere

Other stages 
as well



FCCAnalyses organisation
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Common dictionnary of analysers, living in 
namespaces FCCAnalyses::<analysersname>

Example to add case study code to simplify 
the workflow (still under tests/evaluation)



FCCAnalyses organisation
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List of python configuration files that can be 
used to fully reproduce the inputs needed by 
analyses
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Planned developments 

On the FCCAnalyses side

● Add functionalities for batch job validation and re-submission

● RDataFrame allows to connect to spark and dask, need to support this in addition of 

standard batch submission

● Further re-organisation of the analysers and code optimisations

● Continue to add test and benchmarks

● Continue to write extensive documentation and take user feedback into account

● Continue to work on the vertexing with ACTS, custom LCFiplus custom 

implementation, and Franco’s fitter

● Consider producing a central “derivation” to allow users to run over a “simplified” 

format



18

Outlook

● FCCAnalyses is the baseline framework for FCC physics studies
○ It has already been used for publication quality results 

○ Need user feedback to improve, please don’t be shy!

● Other planned developments on the RDF side include:
○ built-in support for handling systematic variations, with a clever "only re-run what's 

strictly needed" approach

○ seamless switch between TTree and RNTuple inputs

○ deep learning model inference as part of the multi-thread RDF event loop with SOFIE


