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Benchmarking GeantV against Geant4

* New folder examples/benchmarks/[example _name]
* For now only for TestEm3 and FullCMS

» Several default configurations
* TestEm3: 100 events / 1 primary each, 100 GeV electrons

* FullCMS: 10 events / 10 primaries each, 100 GeV electrons
* mtl-nofield-scalarphys
* mtl-nofield-vectorphys

mtl-scalarhelix-scalarphys

mtl-scalarRK-scalarphys

mt1-scalarRK-vectorphys

mtl-vectorRK-vectorphys

mt4-nofield-scalarphys

* Installs in the GeantV installation folder, run like:
* FullCMS.run [configuration.sh] -> produces bench_configuration.out file containing timings

* To run all benchmarks: bench_all.sh



Profiling GeantV

* Install gperftools, see:
https://gitlab.cern.ch/GeantV/geant/blob/master/howto gperftools.
md

* The method RunSimulation gets automatically profiled, resulting in the file:
SGEANT_PERFTOOLS FILE

* Inspect the profile using the pprof tool from gperftools:

e pprof [--focus=method _name] [-nodecount=maxvis_nodes] [--
nodefraction=0.001] [--edgefraction=0.001] [--ps]

* This will display profiling info for method_name, showing maximum
maxvis_nodes, dropping nodes and edges with <0.1% hits, displaying a graph
using ghostview




/home/agheata/geant_src/geant_install/bin/examples/FullCMS/GeantV/FullCMS

Total samples: 24055

30

o geantphysics eantphysics
) ) Handler ComputelntLHandler
'Dol‘ . Dolt Dolt
69 (03%) 79 (0.4%) . M:S(g.;:)
of 2160 (9.8%) of 2443 (11.1%) o (13. )\
249 %
\ -
wKs
lllm' X Sample Secondaries
66 (0.3%) S
- pd
of 278 (1.3%) asw.m\)

s vec Math
o cmor_code FaSaCon memepy
Focusing on: 22038 st e tern o | | e
- of 22058 (M0 of 158 07% -
Dropped nodes with <= 110 abs(samples) -
Dropped edges with <= 11 samples !
|
156
v
e vdt
pow oy
- e
T a e $4(0.2%)
cxmmomon | | of 156 (0.7%)
peant
ax
" 2
56 (0.3%)
of 22038 (100.0%)
3 klm
geant
CXX
SimulationStage
47 41 38
Process -
259 (1.2%) 533 (2.4%) [
of263(1-2%) | | of 21309 (96.7%)
{ 3842 383 92 100 154 2813 1 7V/H6 458 679
"ompute Intl_Stage PostStepActionPhysModelStage PostPropagationHandler PrePropagancaliandier - - AlongStepActionHandler
Select Select 57 Dolt Dolt Select R 4 Dolt
80 (0.4%) 38 (02%) 80 (0.4%) 108 (0.5%) 34(02%) 217 (1.0%) il Ps 68 (0.3%)
of 139 (0.6%) of 131 (0.6%) of 192(0.9%) of 2817 (12.8%) of 1793 (8.1%) of 357 (1.6%) 114 ©.5%) of 693 (3.1%)
- . o;’460:2.|%) -
- /
37 /2560 38 a4 - T6\16% 86 /88
y / \
geant ‘seantphysics geantphysics 'ﬂf"‘ “ p——rvrw ‘ : L
xx o
deklsy.hmode W EMModeIManager MSCPmom“ Track mm 'i : | T@
(mhnel)m 05 Iﬂ-lnx’-::“ : m.’,‘; 0.2%) 179 (0.8%) Deae-eﬂuynaﬂ(:ruul.qﬂ:n 75 (03%) . ‘;:: / 1'.:::“,
of 141 (0.6%) osesary | | RO | | or2570(11.7%) of 1716 7.5%) : y
7 K
/
/
! -~
] -~
-
I -~
-~
/ -~

AFIRT 41 I 172 (0 R%)



Current benchmarks, TestEM3
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Current benchmarks, TestEM3
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Hotspots FullCMS mtl_scalarRK_scalarphys.out
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Simulation stage profiles

Scalar physics and field

FullCMS mt1_scalarRK_scalarphys.out
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Basketized physics and field

FullCMS mt1_vectorRK_vectorphys.out
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ToDOo’s

* Clarify the PostStep issue

* Fix and finish vectorized MSC

* Deal better with geometry (specialized navigators)

* Fix geometry matrix multiplication hotspot

 All that can bring us to 2x factor by the end of the year



