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Geant4 Performance Monitor Report

» Motivation

Make performance analysis accessible for developers

Quickly identify performance regressions as they happen

» Automatic performance report integrated into Jenkins

Runs for each merge request opened for Geant4

Records performance data for Geant4 application similar to CMSExp from FNAL

Initial version provided summary in textual format and difference flamegraphs

New HTML-based report (GSoC 2022 project) provides interactivity and more visualizations
> HTML tables with data per symbol
>  Flamegraphs, Treemaps, Scatter Plots, etc
> View differences between two versions and metrics for current version



Old Performance Report
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Comparing 43c4e213c99670850162c7a317f7a4ffob61f627 (before) with 032alaf51b72e0799d40f1f724c0821c4bld5cad (after)

CPU Statistics: Differences per Function

Before: 414.43s, 3.428e+13 cycles, 5.171e+13 instructions
After: 421.82s, 3.42e+13 cycles, 5.162e+13 instructions

Speedup: -1.78% (time), +0.24% (cycles), +0.18% (instructions)
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L1 Cache Statistics: Differences per Function

L1 Data Cache Misses L1 Instruction Cache Misses

Google Summer of Code 2022 Project
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Symbol

G4NormalNavigation: :ComputeStep
G4PropagatorInField::ComputeStep
G4CrossSectionDataStore: :GetCrossSection
G4VEmProcess: :PostStepGetPhysicalInteractionLength
G4UniversalFluctuation::SampleGlandz
CMSMagneticField: :GetFieldvalue
G4UrbanMscModel: : SampleCosineTheta
G4NeutronCaptureXsS: :IsoCrossSection
G4PolyhedraSide: :Intersect
G4UrbanMscModel: : ComputeTruePathLengthLimit
G4KleinNishinaCompton::SampleSecondaries
G4NeutronInelasticXS::IsoCrossSection
G4PolyconeSide: :Distance

G4vesGfaceted: : Inside

G4TDormandPrince45<G4Mag UsualEqRhs, 6u>::StepWithError
G4NavigationLevel: :operator=
G4Navigator::LocateGlobalPointWithinVolume
G4VoxelNavigation::LevellLocate

G4VoxelNavigation: :ComputeStep

Geant4 - Performance Data Visualization using

d3.js

See presentation by Harshil Jani on Sep 29",



https://hepsoftwarefoundation.org/gsoc/2022/proposal_Geant4-perf-dataviz.html
https://hepsoftwarefoundation.org/gsoc/2022/proposal_Geant4-perf-dataviz.html
https://indico.cern.ch/event/1156193/contributions/5056860/

New Performance Report

Geant4 Performance Difference Report

\4

HTML-based
Using IBS sampling
Interactive and colorful

e Sortable tables
e Colored by various metrics

Flamegraphs maintained
Treemaps added

e Better visual comparison
between two Geant4 versions

Comparing version geantd-10-

Home  Flamegraphs  Treemaps  Metrics Report

METRIC ~ BEFORE AFTER SPEEDUP
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Flamegraphs

Geant4 Performance Difference Report
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Treemaps  Metrics Report

Flame Graph
Overall speedup: +3.031%

w W
| GaEq..
1 /| c4T00.. Lo T
| Gaintegrat.. | GacrosssectionDatas.. ||
G. Ga. GacChordFinde.. |G.. Ga.. G4CrossSectionDataStore::Get.. |
| GaNormaiNavi GavorelNa. | | GdintegrationDri.. G. GaNavig.. ‘GACrossSectionDataStore::ComputeCros..
opag

| [0

| 6. | || G4steppingManager:DefinePhysicalStepLength
| G4.. | Gast. GdSteppingManager:Stepping

| | GaTrackingManager:ProcessOneTrack

G4EventManager::DoProcessing

GéWorkerRunManager: ProcessOneEvent

GaWorkerRunManager:DoEventLoop

G4RunManager: BeamOn

‘GaworkerRunManager::DoWork

G4MTRunManagerKemel:StartThread

execute_naiive_thread_routine

| Gavbiscreteprocess: PostStepGetPhysicalint..

| G4,
GaNav.

Gésate
| MHNIED | |caubanm.
GAVEM.| GaVMultiples..

| ‘GéinvaNucleiCaseader. |
GdinucIColider::colide Wi e
I S | o I -
G4 | Gaur. | Gatiad.. : 5
| 1] Gav. | Gavaurp. | GasteppingManager:invokePSDIP




Treemaps

Geant4 Performance Difference Report

Companng version geani4-10-06-patch-03 (before) and geant4-11-00-patch-03 (afier)
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Live Demo


https://cern.ch/amadio/geant4/performance-reports

