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06/29/20 Update

• Added a fhicl parameter SparsifyTrajectories ( false by default ) to the 
ParticleListActionService configuration
• This allows for simb::MCParticle::SparsifyTrajectory() optional method 

to be called on each particle within the 
ParticleListActionService::endOfEventAction function
• The approach is to iteratively check if a point xn ∊ (xn-1, xn+1) can be removed 

when linear interpolation is good enough (within epsilon) to approximate xn
• This helps reduce the number of trajectory points stored in the 
MCParticle objects
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Tests, larsoft suite v08_55_01*

• Ten, 7GeV beam events, keepOnlyPrimaryFullTrajectories : false
• Store full trajectories for all particles (including background particles) from 

the beam generator and their descendants
• Without SparsifyTrajectories option : VmHWM = 4025.17 MB
• With SparsifyTrajectories option       : VmHWM = 3815.8 MB

• Ten, 7GeV beam events, keepOnlyPrimaryFullTrajectories : true
• Store full trajectories only for the primary beam particle and its descendants
• Without SparsifyTrajectories option : VmHWM = 3514.35 MB
• With SparsifyTrajectories option       : VmHWM = 3678.47 MB
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keepOnlyPrimaryFullTrajectories: false, 
SparsifyTrajectories: false
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keepOnlyPrimaryFullTrajectories: true, 
SparsifyTrajectories: false
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keepOnlyPrimaryFullTrajectories: false, 
SparsifyTrajectories: true
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keepOnlyPrimaryFullTrajectories: true, 
SparsifyTrajectories: true
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Beam primary only SparsifyTrajectories VmHWM

False False 4025 MB

False True 3816 MB

True False 3514 MB

True True 3678 MB
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Notes

• If only the primary and its descendants have full trajectories, then 
calling the SparsifyTrajectory() method on every particle is 
superfluous
• Most particles already only have a start and an end point -> nothing to 

remove
• Most likely cause of increased memory usage

• As a test, I moved the check for the SparsifyTrajectories parameter to 
the ParticleListActionService::postTrackingAction() where a check of 
whether a particle has a full trajectory or not already exists
• Minimal added complexity
• The method is called only on particles with full trajectories

• The previous 4 tests were repeated (see next slides) after this change
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Tests, larsoft suite v08_55_01*

• Ten, 7GeV beam events, keepOnlyPrimaryFullTrajectories : false
• Store full trajectories for all particles (including background particles) from 

the beam generator and their descendants
• Without SparsifyTrajectories option : VmHWM = 3949.7 (4027.38) MB
• With SparsifyTrajectories option       : VmHWM = 3708.7 (3632.84) (3713.69) 

(3681.3) (3708.53) (3624.54) MB
• Ten, 7GeV beam events, keepOnlyPrimaryFullTrajectories : true

• Store full trajectories only for the primary beam particle and its descendants
• Without SparsifyTrajectories option : VmHWM = 3623.37 (3638.17) (3653.71) 

MB
• With SparsifyTrajectories option       : VmHWM =  3728.9 (3727.86) (3610.37) 

(3552.3) (3636.7) (3615.58) MB
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Beam primary only SparsifyTrajectories VmHWM

False False 3989 MB

False True 3703 MB

True False 3646 MB

True True 3626 MB
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Beam primary only SparsifyTrajectories VmHWM

False False 4025 MB

False True 3816 MB

True False 3514 MB

True True 3678 MB

Call SparsifyTrajectory() on all particles when SparsifyTrajectories==True

Call SparsifyTrajectory() only on particles with full trajectories when SparsifyTrajectories==True



Conclusions

• Don’t gain much by storing only the primary beam particle full 
trajectories on top of sparsifying (~75MB)
• Calling the SparsifyTrajectory() method on particles with full 

trajectories only is more efficient, as expected
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BACKUP
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Sparsify called on beam primary and 
descendants only
• keepOnlyPrimaryFullTrajectories: true, SparsifyTrajectories: true
• VmHWM = 3610.37  (3552.3) MB
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Sparsify called on all beam and beam bkg
particles and their descendants
• keepOnlyPrimaryFullTrajectories: false, SparsifyTrajectories: true
• VmHWM = 3616.36 (3632.84) MB
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