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Computing Performance Task: Summary, Status, and Future Updates



• Purpose
– Monitor Geant4 CPU & memory through the development cycle

– Identify issues (if any) 

– Identify opportunities for code improvement

– Provide feedback to the working group leaders

– Close all open issues before the next release

Geant4 Computing Performance Task (I)
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• Ongoing activities
– Regular profiling/benchmarking of Geant4 development and public release, specific 

development tags as needed

– Maintenance and evolution of the profiling infrastructure 
• Geant4 by default builds in MT mode and operates on Tasking RM

• Operations on SerialOnly RM preserved as needed 

• Migration 2021
– Resources 

• WC-IC at FNAL, CPU nodes IntelXeonCPUE52650v2@2.60GHzS 

– Compiler: gcc8.3.0

– Profiling Tools
• Open|SpeedShop 2.4.1 

• IgProf 5.9.16

• Ongoing migration: gcc11 or gcc12

Geant4 Computing Performance Task (II)
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Overview of the 11.0.rXX Profiling Campaign (https://g4cpt.fnal.gov)
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We believe that, in general, we reasonably cover all 
aspects that can be critical for the Geant4 
development.

However,  since representatives of various 
experiments and projects are presenting their 
vision, we would like to use the opportunity and to 
inquire if we miss something important.  



Measurements are done on statistical basis
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Example: CPU estimate e.g. for 
Higgs input sample processed 
through SimplifiedCalo
geometry is repeated multiple 
times which allows to reliably 
determine mean and error  

The same  measurements are 
presented as box and whisker plot 



CPU Trends in Geant4
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Memory Trends in Geant4
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Example of measured physics observables
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CPU/Event : Geant4-Serial over Geant4-Tasking
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Memory/Core : Geant4-Tasking over Geant4-Serial
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Summary
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• Performed CPU and memory profiling for development and public releases, and 
for specific candidates (dev. tags) 
– Measurements are done on substantial statistical basis

• Reported results to the working group leaders
• Regularly presented (S.Y. Jun) results and issues of computing performance at 

the Steering Board meetings
• Planned migration to gcc11 (or perhaps gcc12) is in progress
• Many thanks to the FNAL HPC team for support !
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https://g4cpt.fnal.gov/g4p/oss_11.0.r07_SimplifiedCalo_01/compare_vs_11.0.r06.html
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