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Fully Gaudi-based Image

● See Federico’s slides.
○ And steering files!

● Note that the setup script for the steering files finds all of the geometry files for you!

source mucoll-benchmarks/k4MuCPlayground/setup_digireco.sh \
mucoll-benchmarks/ \ # So the script knows where it is
MuSIC_v2 # Name of geometry
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https://indico.cern.ch/event/1611209/contributions/6789657/attachments/3171369/5638258/20251111_IMCC_software_updates.pdf
https://github.com/samf25/mucoll-benchmarks/tree/k4MuC


Multithreading Over Events

● Key4hep (Gaudi) is a thread-safe 
framework

● Some transitioned software did not 
have internal states:

○ k4Reco
■ Tracker Digitization         ✔
■ Calorimeter Digitization  ✔
■ Overlay?                           ✖

○ k4ActsTracking                      ✔
○ k4GaudiPandora                     ✖
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https://github.com/MuonColliderSoft/k4Reco/tree/main
https://github.com/MuonColliderSoft/k4ActsTracking/tree/main/k4ActsTracking/src
https://github.com/MuonColliderSoft/k4GaudiPandora


Multithreading Over Events

● Key4hep (Gaudi) is a thread-safe 
framework

● Redesigned k4GaudiPandora to be 
stateless

○ Pull Request
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https://github.com/MuonColliderSoft/k4GaudiPandora/pull/5


● Key4hep (Gaudi) is a thread-safe 
framework

● Redesigned k4GaudiPandora to be 
stateless

○ Pull Request
○ New Steering Files

● Performed as expected
○ Initialization Time remained Constant.
○ Event Processing went as             .
○ Maximum Memory  Usage Increased 

Linearly.
● Also works for digitization. No 

improvement when running without 
BIB

Multithreading Over Events

1
nthreads

* No BIB
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https://github.com/MuonColliderSoft/k4GaudiPandora/pull/5
https://github.com/samf25/mucoll-benchmarks/tree/dda7de4dfa48918377b96795e709530374bb6f72


Multithreading Within Events

● Memory is a concern (Especially with 
BIB!)

● Implemented multithreading in 
k4ActsTracking using Gaudi’s 
multithreading library

○ Pull Request
○ New Steering Files

● Naive Parallelization → Still gets 
speed up

● Memory Constant w.r.t n        !

* With BIB

threads
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https://github.com/MuonColliderSoft/k4ActsTracking/pull/17
https://github.com/samf25/mucoll-benchmarks/tree/parallel-dev


● Part of k4ActsTracking (and 
ActsTracking)

● Uses maps, but doesn’t take advantage 
of the speed up.

● Improvements:
○ Removed map duplication
○ Took advantage of std::map::find ←
○ Minor parallelization

Note on TrackTruthAlg

Time/Event Before (s) Time/Event After (s)

1213.64 0.48

Mainly from map clean-up
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https://github.com/MuonColliderSoft/k4ActsTracking/blob/main/k4ActsTracking/src/components/TrackTruthAlg.cxx#L87-L90


Note on Overlay Algorithm

● I didn’t check if the Overlay algorithm is thread-safe. I don’t think that it is.
● Simple mutex locks on open files should fix this.

○ As I was making this I realized this would be pretty easy…

● The Overlay Algorithm continues to baffle me.
○ The version in the full_gaudi_test image does not work
○ Compiling the exact same version locally works fine
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https://github.com/MuonColliderSoft/k4Reco/blob/main/k4Reco/Overlay/components/OverlayTimingRandomMix.cpp


Note on k4GaudiPandora

● Much is outsourced to Pandora, which seems to hold internal states.
● This prevents easy intra-event parallelization without unboxing Pandora.
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Next Steps

● Make Overlay Algorithm thread-safe.
○ And solve pesky bug!

● Intra-event Parallelization for k4GaudiPandora.
● Validate new image.
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