&
%EEINEPB

Centre de Calcul
de l'Institut National de Physique Nucléaire

et de Physique des Particules ‘

Optimisation de la pipeline de traitement des
images de Rubin-LSST

Quentin Le Boulc’h
Avec J. Bregeon (LPSC), D. Boutigny (LAPP), F. Hernandez (CC-IN2P3),
D. Parello (Univ. Perpignan), C. Parisel (APC)




&
\X LCINZPS

e |'observatoire Vera C. Rubin et le LSST

* Traitement des données
* Profilage de la pipeline

® Résume et perspectives
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L'observatoire Vera C. Rubin et le LSST



L'observatoire Vera C. Rubin et le LSST| “Yeoners

TELESCOPE CAMERA
OBSERVATORY @

southern hemisphere | 2647m main mirror 2 8.4 m (effective 3.2 G pixels | 2 1.65m |
a.s.l. | stable air | clear sky | 6.4 m) | large aperture: /1.234 3.7mlong | 3tfon | 3
dark nights | good infrastructure | wide field of view | 350 ton | lenses | 3.5° field of view |
compact | to be repositioned 9.6 deg? | 6 filters ugrizy |
about 3M times over 10 years 320-1050 nm | focal plane
of operations and elecironics in cryostat
at 173K
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Source: Rubin Observatory
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L'observatoire Vera C. Rubin et le LSST| “Yeoners

90% du temps d’observation dédié au Legacy Survey of Space and Time (LSST) :
® 43% du ciel
e Ciel de I'hémisphere sud observé en totalité toutes les 4 nuits

e Chaque zone du ciel observée sera visitée environ 800 fois dans 6 bandes de longueur d’onde différentes
e A partir de 2025 et pendant 10 ans

Objectits scientifiques :
* Explorer la nature de la matiere noire et de |'énergie sombre
e Etude du systeme solaire et de la voie lactée
e Etude des objets transients

Contributions de I'IN2P3 :
e 10 laboratoires IN2P3 : APC, CC-IN2P3, CPPM, IJCLab, IP2I, LAPP, LPC, LPNHE, LPSC, LUPM

* Plus de 100 personnes (chercheurs, ingénieurs, techniciens)
e Contributions a la caméra, changeur de filtre, traitement des données, analyse scientitique
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L'observatoire Vera C. Rubin et le LSST|
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SERaEREEr images prétes J
. Ve
images brutes pour la science —EREC

L’'objectif de LSST est de

o T T 1+
cataloguer les proprietes = -
: - O
physiques de 20 milliards de =1
1 m)

1 == | catalogue
astronomique

galaxies et 17 milliards d’étoiles
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Traitement des données




Traitement des données i S Reonees

Objectits de la pipeline de traitement des images :
* Traitement des images brutes et calibration (suppression des effets instrumentaux, ...)
* Empilement d'images (coaddition) pour améliorer le rapport signal/bruit

* Mesure de différences entre images pour la détection d'objects transients

e Détection d'objets et mesure de leurs propriétés, création de catalogues
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Traitement des données gt Y Nz

* Ensemble d'environ 80 taches de traitement, regroupées en 7 étapes
e Chaque correspond a un worktlow (dépendances entre les taches via les données

s \
— calexp
1 dimensions: band, detector, instrument, physical_filter, visit
\, J
Y
~ 4 N\ . 4
calexp.bbox goodSeeingCoadd calexp.wcs skyMap deepCoadd_ref
STEP 1 dimensions: band, detector, instrument, physical_filter, visit dimensions: band, patch, skymap, tract dimensions: band, detector, instrument, physical_filter, visit dimensions: skymap dimensions: patch, skymap, tract
\ J \
|
\ J
i 4 A i
getTemplate forcedPhotCcd
A lsst.ip.diffim.getTemplate.GetTemplateTask lsst.meas.base. forcedPhotCcd.ForcedPhotCcdTask
[ STEP 2 dimensions: detector, instrument, skymap, visit dimensions: detector, instrument, skymap, tract, visit
\ ) Single frame ,
prOCGSSIng goodSeeingDiff_templateExp src
dimensions: band, detector, instrument, physical_filter, visit dimensions: band, detector, instrument, physical_filter, visit
subtractImages B
9 forced_src
lsst.ip.diffim.subtractImages.AlardLuptonSubtractTask -
i . . _ dimensions: band, detector, instrument, physical_filter, skymap, tract, visit
dimensions: detector, instrument, visit
STEP 3 Y l
goodSeeingDiff_differenceTempExp goodSeeingDiff_matchedExp
(::c)ei(j(jitic)r1 dimensions: band, detector, instrument, physical_filter, visit dimensions: band, detector, instrument, physical_filter, visit
detectAndMeasureDiaSources
1 1sst.ip.diffim.detectAndMeasure.DetectAndMeasureTask
dimensions: detector, instrument, visit
A
goodSeeingDiff_diaSrc goodSeeingDiff_differenceExp
dimensions: band, detector, instrument, physical_filter, visit dimensions: band, detector, instrument, physical_filter, visit
Force Photometry & y 1 y y
|mage Diﬁerencing transformDiaSourceCat forcedPhotDiffim
1lsst.ap.association.transformDiaSourceCatalog. TransformDiaSourceCatalogTask 1lsst.meas.base. forcedPhotCcd.ForcedPhotCcdTask -t
dimensions: detector, instrument, visit dimensions: detector, instrument, skymap, tract, visit
# goodSeeingDiff_diaSrcTable forced_diff
dimensions: band, detector, instrument, physical_filter, visit dimensions: band, detector, instrument, physical_filter, skymap, tract, visit

writeForcedSourceTable
sst.pipe.tasks.postprocess.WriteForcedSourceTablaTask

dimensions: detector, instrument, skymap, tract, visit

mergedForcedSource

dimensions: band, detector, instrument, physical_filter, skymap, tract, visit
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calexp
dimensions: band, detector, instrument, physical_filter, visit

skyMap [ finalVisitSummary ] [ calexp.bbox [ calexp.wcs J

dimensions: band, instrument, physicel_filter, visit dinmensions: bend, detector, instrument, physical _filter, vizit dimensions: bend, detector, instrument, physical _filter, visit

dimensions: skymap

I l ] [ |
A J A Y ‘
selectGoodSeeingVisits makeWNarp
1sst.pipe.tosks.select] ileSel Tezk 1s3t. pipe. tasks.mekeWorp. MakeWarpTask
dimensions: band, instrument, patch, skymap, tract dimensions: instrument, patch, skymap, tract, visit
goodSeeingVisits deepCoadd_directWarp deepCoadd_psfMatchedwWarp
dimensions: band, instrument, patch, skymap, tract dimensions: band, instrumert, patch, physical_tfilter, skymap, tract, visit dimensions: band, imstrument, patch, physical_filter, skymap, tract, visit
templateGen assembleCoadd
sst.pipe. tasks.assenkleCoadd. ConparoWarpAssenbleConddTask Last.pipe. tasks . assondlaCondd. C oCosdaTask
dimensions: bend, patch, skymep, trect dimensions: bord, patch, skymep, tract

goodSeeingCoadd goodSeeingCoadd nlmage deepCoadd_nImage deepCoadd_inputMap deepCoadd 1
dimensions: band, patch, skymap, tract dimensions: band. patch, skymap, tract dimensions: band, patch. skymap, tract dimensions: band, patch, skymap, tract dimensions: band, patch, skymap, tract J

l |

healSparsePropertyMaps
sst.pipe. tasks. haalSpa HealSoarsePrope Lsst.pipe. tasks. multiBand.DetectCoaddSourcasTask

dimensions: bard, skynap, tract dimensions: band, petch, skynep, tract

: : | ' ;

deepCoadd_sky_noise_map_weighted_mean deepCoadd_dcr_ddec_map_weighted mean deepCoadd_dcr_dra_map_weighted mean deepCoadd_dcr_el map_weighted mean deepCoadd_dcr_e2_map_weighted_mean deepCoadd_epoch_map_max deepCoadd_epoch_map_mean deepCoadd_epoch_map_min deepCoadd_exposure_time_map_sum deepCoadd_psf_el map_weighted mean deepCoadd_psf_e2_map_weighted_mean deepCoadd_psf_maglim_map_weighted_mean deepCoadd_psf_size _map_weighted_mean deepCoadd_sky_background_map_weighted mean deepCoadd_calexp_background deepCoadd_det
dinensions: band, skymep, trect dinensions: band, petch, skymep, tract dinensions: band, patch, skymep, tract

detection

skymep, trect dimensions: bend, skymap, trect dimensions: band, skymep, tract dimensions: band, skymep, tract dimensions: bend. skymap, trect dimensions: bard, skymep, tract dimensions: bend, skymap, tract dimensions: band, skymep, trect dimensions: bard, skymep. tract dimensions: bard, skymep, tract dimensicns: bend, skymap, trect

/ l
mergeDetections
1sst.pipe. tasks mergeDetections MergeDetect LonsTask
dimensions: patch, ckymap, tract

I

[ deepCoadd_mergeDet J [ deepCoadd_calexp

dimensions: band, patch, skymep, tract J

dimensions: bend, skymap, tract dimensions: bend, skymep, tract dimensions: bend,

deepCoadd.wcs

dinensions: bend, patch, skynay

dimensions: patch, skymsp, tract

l

deblend
13st.pipe. tosks.deblendCoaddSourcesPipeline. DeblendCoaddSourcesMultiTask
dimensions: patch, skymap, tract

cal_ref_cat_2 2 deepCoadd_deblendedCatalog finalized_src_table sourceTable_visit deepCoadd_scarletModelData
dimensions: skypix dimensions: patch, skymap, tract dimensions: band, instrumert, physical_filter, visit dimensions: bard, instrument, physical_filter, visit dimensions: patch, skymap, tract
E measure
B e e e P PP LT LR »| lsst.pipe.tasks i Task

dimensions: band, patch, skymep. tract

l |

[ deepCoadd_meas deepCoadd_measMatchFull J [ deepCoadd_measMatch ]

dimensions: band, patch, skymap, tract dimensions: bard, patch, skymap, tract dimensions: band, patch. skymap, tract

mergeMeasurements
lsst.pipe. tasks 0 g ask
dimensions: patch, skymep, tract

'

[ deepCoadd_ret ]

dimensions: patch, shymep, tract

forcedPhotCoadd
1s5t.drp. tasks. forcedPhotCondd. ForcadPhotConaddTask
dimensions: benc, patch, skymap, tract

;

deepCoadd_forced_src ]

dimensions: band, petch, skymep, tract

writeObjectTable
lsst.pipe. tosk ocess . Wi
dinensions: patch, skymep, tract

:

[

dimenzions: patch, tkymsp, tract

|

transformObjectTable
lzst.pipe. task Transfol j talogTask

dimensions: petch, skymsp, tract

|

objectTable
dimensions: patch, skymap, tract

} forcedPhotCcd

idateObjectT: N\ e
"“5’::';”“,..“::’ lsst.meas.base. forcedPhotCcd.ForcedPhotCcdTask : Ta C h e S d e t ra I te m e n t

l dimensions: detector, instrument, skymap, tract, visit

r objectTable_tract J truth_susmary ]

dimensions: skymap, tract dimensions: skynep, tract

matchObjectToTruth
1s5t.pipe. tasks.match_tract_catalog.MatchTractCatalogTask
dimensions: skymap, trect

L"“"—"'“";';t:?;:*é':;?f;:"“"—'""] forced_src D O n n é e S

l dimensions: band, detector, instrument, physical_filter, skymap, tract, visit

[ match_ref_truth_summary objectTable tract ] [ match_target_truth_summary objectTable tract.columns }

dimensions: skymep. tract

l I

compareObjectToTruth

dimensions: skymep, trect

1ssT.pipe. Tasks. d17T_vatehed_tract_catalog.DiffNatchedTractC
dimensions: ckynep, tract

: :

[ diff_matched_truth_susmary objectTable_tract ] [ matched_truth_summary_objectTable_tract J

dimensions: skymap, tract dinensions: skymep, tract




Traitement des données “Reoner:

Exigences fortes sur les performances au vu des volumes en jeu :
* 6.4 GB par exposition (images brutes)
e 2500 images (science + calibration) par nuit soit 16 TB (5 PB par an)
* 0.5 EB de données générées au total apres 10 ans

* 15 PB de base de données apres 10 ans (catalogues)

Contributions aux traitements :
e USA : 35%
e UK : 25%
e France (CC-IN2P3) : 40%
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Traitement des données “Neonees

Exemple de la campagne de traitements DP0.2 (2022)
ées produites par la Dark Energy Science Collaboration

* Traitement de données simu
* Equivalent a 0.5% du relevé, ou 10 nuits de prise de données
e 58 M de taches exécutées, pour plus de 2 M d’heures CPU

e 3 PB de données générées

2 74 5073 5072 5071 5070 5069 5068 5067 5066 5065 5064 5068 1
! et
I 1 i
d 0 0V 1V Vv 1 | o | | | s=d2
48605 4859 4858 4857 4856 4855 4854 4853 4852 4851 4850 4849 4838
" 1
I
4¢4s 5 1
I
|
I
14440 4439 4438 4437 4436 4435 4434 4433 4432 443) 44
36 4235 4231 )
§ 140 0 2 1 0 4029 2 27 4026/ 402 2 rk |
o
L 3
S :
¥ 38 2 3831 29 L3828 382 2 2
v .
3 N\
7.5 -
363 3635 36 3
B4 34 34 34 3447 34 34 34 34
' \
3268, 3267 3266 3265 3264 3263 3262 3261 3260 3259 3258 325N 3256
\
!
—42.5 4 3046 3085 3084 3083 3082 3081 3080 3079 3078 3077 3076 3075 BQ74
I
!
]
29 1
e e B e e e et e e e e e e et e e et e et e e e el el
5 50
(deg )

20/11/2023 5éme réunion Reprises - Optimisation de la pipeline de traitement des images de Rubin-LSST 4



Traitement des données i e “Reoners

Fort enjeu sur la réduction de |'utilisation des ressources (temps CPU, mémoire, stockage) :

® Financier
e Environnemental
e Performances

* Code open source développé essentiellement par le projet Rubin (US)
® [ntérét commun sur |'optimisation

=> Projet d'optimisation de la pipeline de traitement des données porté a I'lN2P3 (projet RubinOP
de la Mission pour les Initiatives Transverses et Interdisciplinaires)

Avant d'optimiser : besoin de mesures tiables pour comprendre ce qui doit (et peut) étre optimisé
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Profilage de la pipeline Rernera

Lines of LSST Science Pipelines code and comments

350000

— Pycode ® Coeur du code en C++

py comment

3000009 4+ code e Surcouche PythOﬂ

— C t . . .
o0 T commen e Code disponible sur https://github.com/Isst

* Documentation : https://pipelines.Isst.io
200000 -
150000 -
100000 -
\r \__A.—\,_J’A’—'- \ Source: T. Jenness, Rubin Observatory
50000 -
0

2014 2016 2018 2020 2022
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lIoNn Memoire

Ilisat

tion LSST fournit des mesures de temps de calcul et ut

exécu

e | e framework d’

7/ ° N\

e Déja utilise pour analyser |'utilisation des ressources lors de la campagne DPO0.2

Elapsed and CPU time spent by pipetask kind

Rubin Observatory — Processing for Data Preview 0.2 at FrDF (v23.0.1)
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Profilage de la pipeline “Yeenera

Les limites de cette analyse :

e Uniquement une vue globale, pas de profilage fin sur chaque tache
* Besoin de mesurer |'utilisation CPU et mémoire au sein des taches (par fonction ou ligne de code)

e Exécution a grande échelle, complexe et longue a reproduire
* Besoin d’'une pipeline de référence simple et rapide a exécuter, reproductible et représentative

® https://github.com/Isst/ci_hsc_gen3 : petit jeu de données de test de la camera HSC (Subaru)
e Traitement complet avec la pipeline LSST en quelques heures sur un coeur CPU
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Profilage de la pipeline
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 cProfile : profilage CPU intégré a Python: python -m cProfile myscript.py

Style: Icicle v]

Depth: 15 : \

Cutoff: il -~ 1000 Q]

Name:

<built-in method
lsst.afw.math. math.convo
lve>

Cumulative Time:

11.0 s (30.78 %)

File:

Line:

0
Directory:

20/11/2023

* Nombre d'appels de chaque fonction et temps d'exécution
* | a sortie peut étre exploitée par SnakeViz:

mpGrapnexecuto axecuteQuantalnklProcess)

singleQuantumExecutor.py:147(execute)
35.4s

singleQuantumExecutor.py:433(runQuantum)

. I Y R T W PRET } I varve o om o)
imer.py:oo 1 (timeivietnoa_wrapper)

isrTask.py:1108(run)
214s

isrFunctions.py:472(brighterFatterCorrection) -. II H‘ . II _butler.py:1334(get)
13.0 s 6.49 s
I W B ] e
N IR o

|
11
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https://docs.python.org/3/library/profile.html
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runQuantum (Isst/ip/isr/isrTask.py:983)

<<
\(& LCINZP3

—~
-~ \.I\.I) 1) )) e

— . .
)

——— s, I B S

L L L e —

L
--II L e
[

|| | | | |
“IIIIIII"””III”I - T
|II I e
aTagsNeRn 3 B B ahlli=
s yf m® “ o~ =1 = =
> > e o~ e
R [ = m w
NGl (4 = = —
ssz@agagd 3 Hor = --
3 o
sto@e 2 am2@s
23 i alla
TTEEE & CHE A~

->m-->m- BoEES=--HREE-°H--EE B+ EE-EEE -

EmEE CEC A A RS RN ST T T
z 2 nnm-mu
1 .

g. H=. .....----”wul

[ ..reExeclnit.py:125) execute (Isst/ctrl/mpexec/mpGraphExecutor.py:405)

run (lIsst/ctrl/mpexec/cli/cmnd/commands.py:208)
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. py—-sSpy record —-- python myscript.py

e Profilage des extensions C / C++

e Profilage CPU (tonctions)
* Génere un SVG de type

e Scalene
e Austin
e Pyinstrument
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O
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o

* De nombreux autres outils disponibles :
5
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https://github.com/benfred/py-spy
https://github.com/plasma-umass/scalene
https://github.com/P403n1x87/austin
https://pyinstrument.readthedocs.io/en/latest/home.html

Profilage de la pipeline “Yeenera

* Memray : profilage mémoire

* Peut étre exécuté directement en ligne de commande : memray run myscript.py

e Ou directement dans le code Python :
import memray
with memray.Tracker ("output.bin") :

* Nombre d'allocations et quantité de mémoire pour chague fonction

e Profilage des extensions C / C++
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https://bloomberg.github.io/memray/index.html

Profilage de la pipeline T \AE Rerners
* Sortie "flamegraph" :

memray flamegraph report Python Allocator: pymalloc ¥ Hide Irrelevant Frames @ Hide Import System Frames

(Sep 27, 2023, 15:58:40.421, 338.8MB) {glEEIEF4=

<root>

runpy.run_path(args.script, run_name="__main__")

sys.exit(main()) from ...
return cli() from ...

return self.main(*args, **kwargs)

rv = self.invoke(ctx)

return _process_result(sub_ctx.command.invoke(sub_ctx))
return ctx.invoke(self.callback, **ctx.params)

return __callback(*args, **kwargs)

func(*args, **kwargs)

return f(get_current_context(), *args, **kwargs)
func(*args, **kwargs)

script.run(qgraphObj=qgraph, **kwargs) if (qgraph :...
f.runPipeline(qgraphObj, taskFactory, args) ggraph =f....
executor.execute(graph) preExe... qgraph= ...
self._executeQuantalnProcess(graph, self.report) self.sa... qgraph=1I...
self.quantumExecutor.execute(gnode.taskDef, gnode.quantum) packag... return self....
result = self._execute(taskDef, quantum) packa... taskClass:...
self.runQuantum(task, quantum, taskDef, limited_butler) versi... imported ...
task.runQuantum(butlerQC, inputRefs, outputRefs) res... pytype = t...
inputs = butlerQC.get(inputRefs) outputs = self.run(**inputs) retu... pytype = i...
val = self._get(ref) res = func(self, *args, **keyArgs) retu... return _bo...
return self.__butler.get(ref) bfResults = isrFunctions.brighterFatterCorrection( ccdExpos... bfExp =in... interpExp ... ccdExposu... exit... from .isrF...
return self.datastore.get(ref, parameters=parameters, storage... grad... gradOut = numpy.g... outExpos... return cls(... returncls(... newexposu... Pre... import Is...
return self._read_artifact_into_memory(getinfo, ref, isCompo... gradi... gradient at <__arra... return Exp... ret... from .p...
result = formatter.read(component=getinfo.component if isCo... out = ... out = np.empt... ret... from . i...
return self.readFull() empt... empty_like at ... ret... import ...
self.at... result = self.reader.read(**self.check... exposur... self... from...
info.se... impo...
return ... fro...
ut1tim...

tm._s...

args.a...

iers_t...

ratiirn
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Profilage de la pipeline g i Reoners

+ memray stats caracImage oct27 full _nonative.bin

® SOrtie ”Statsu : Total allocations:

61840023

W Total memory allocated:
17.855GB

ul Histogram of allocation size:
min: ©.000B

< 6.000B 56584 [}

< 36.0008B : 15149095 [HENENERERE

< 224.000B : 41648132 DRI
< 1.329KB : 3470307 [N

< 8.077KB : 1289892 |}

< 49.068KB : 193616 |}

< 298.075KB: 31804 |}

< 1.768MB 479 B

< 10.741MB : 56

<65.250MB : s8 B

max: 65.2560MB

[ Allocator type distribution:
MALLOC: 60200868
POSIX_MEMALIGN: 726010
CALLOC: 642234
REALLOC: 200092
ALIGNED_ALLOC: 70819

Top 5 largest allocating locations (by size):
- measure: ... path... /DarwinX86/meas_modelfit/g93c4dbe787+0bdc8f6279/python/Lsst/meas/modelfit/cmodel/cmodelContinued.py:63 = 11.449GB
measure: ... path ... /DarwinX86/meas_base/g67924a670a+6c888dcbfo/python/Llsst/meas/base/wrappers.py:43 — 1.369GB

- _solve: ... path... /DarwinX86/meas_extensions_gaap/go6f6979coc+f64fs51cod6/python/Llsst/meas/extensions/gaap/_gaussianizePsf.py:314 = 442.305MB
- getNoiseGenerator: ... path ... /DarwinX86/meas_base/g67924a670a+6c888dcbfg/python/Lsst/meas/base/noiseReplacer.py:366 — 384.006MB
- cosmicRay: ... git ... /pipe_tasks/python/lsst/pipe/tasks/repair.py:183 = 384.006MB

Top 5 largest allocating locations (by number of allocations):

- measure: ... path... /DarwinX86/meas_modelfit/g93c4dbe787+0bdc8f6279/python/Lsst/meas/modelfit/cmodel/cmodelContinued.py:63 = 50443948
measure: ... path... /DarwinX86/meas_base/g67924a670a+6c888dcbfo/python/Llsst/meas/base/wrappers.py:43 = 18062230
_gaussianizeAndMeasure: ... path... /DarwinX86/meas_extensions_gaap/g96f6979coc+f64f51codb6/python/Lsst/meas/extensions/gaap/ gaap.py:605 = 1074060
- convolve: ... path ... /DarwinX86/meas_extensions_convolved/g42fff21dfb+o2b235c229/python/Lsst/meas/extensions/convolved/convolved.py:459 — 784602
- selectSources: ... path ... /DarwinX86/meas_algorithms/g8494ff85c9+4cean7f1a2/python/Lsst/meas/algorithms/objectSizeStarSelector.py:380 — 752856
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Profilage de la pipeline “Yeenera

* Profilage ligne par ligne :

* line_profiler (CPU) et memory_profiler (mémoire)

* Plus précis mais plus complexe

* Pour plus tard ?
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https://github.com/pyutils/line_profiler
https://github.com/SamSaffron/memory_profiler

CCIN2P2

Profilage de la pipeline

® Perf : outil Linux de mesure de performances CPU
* Tres puissant mais pas d'informations sur la partie Python

e Exemple : mesure de la distribution des cycles CPU

foot

= | 0.00% python [unknown] [.] OXTffffffffffffffef
S SRR A *

- 73.03% PyEval EvalFrameDefault
- 71.41% do_call core (inlined)
- 70.93% PyObject Call
_PyObject Call (inlined)
- PyVectorcall Call (inlined)
- 70.83% PyFunction Vectorcall
_PyEval Vector (inlined)
_PyEval EvalFrame (inlined)
- PyEval EvalFrameDefault
- 70.82% do_call core (inlined)
PyObject Call
_PyObject Call (inlined)
_PyVectorcall Call (inlined)
_PyFunction Vectorcall
_PyEval Vector (inlined)
_PyEval EvalFrame (inlined)
_PyEval EvalFrameDefault
- do_call core (inlined)
- 70.80% PyObject Call
_PyObject Call (inlined)
_PyVectorcall Call (inlined)
_PyFunction Vectorcall
_PyEval Vector (inlined)
_PyEval EvalFrame (inlined)
- PyEval EvalFrameDefault
- 68.52% do _call core (inlined)
- 67.08% PyObject Call
- PyObject Call (inlined)
- 67.07% PyVectorcall Call (inlined)
- 67.04% method vectorcall
_PyObject VectorcallTstate (inlined)
_PyFunction Vectorcall (inlined) | |
_PyEval Vector (inlined)
_PyEval EvalFrame (inlined)
_PyEval EvalFrameDefault
do call core (inlined)
PyObject Call
_PyObject Call (inlined)
_PyVectorcall Call (inlined)
_PyFunction Vectorcall
_PyEval Vector (inlined)
_PyEval EvalFrame (inlined)
- PyEval EvalFrameDefault
- 63.05% PyObject MakeTpCall
- 61.12% cfunction call
- 58.56% pybindll::cpp function::dispatcher( object*, object*, object*) ,
- 52.86% void lsst::afw::math::detail::myoptConvolveWithBruteForce<lsst::afw::image::Image<float>, lsst::afw::image::Image<float> >(lsst::afw::image::Image<float>&, lsst::afw::image::Image<float> const&, lsst::afw::math::Kernel cod
1.22% boost::gil::detail::homogeneous color base<double, boost::gil::layout<boost::mpll::mp list<boost::gil::gray color t>, boost::mpll::mp list<std::integral constant<int, 0> > >, 1>::operator double() const (inlined)
+ 0.68% lsst::afw::image::ImageBase<float>::x at(int, int) const (inlined)
+ 2.85% pybindll::cpp function::initialize<lsst::afw::math::Statistics (*&)(lsst::afw::image::MaskedImage<float, int, float> const&, int, lsst::afw::math::StatisticsControl const&), lsst::afw::math::Statistics, lsst::afw::image: :Ma}
+ 2.13% pybindll::cpp function::initialize<lsst::afw::math::Statistics (*&)(lsst::afw::image::Image<float> const&, int, lsst::afw::math::StatisticsControl const&), lsst::afw::math::Statistics, lsst::afw::image::Image<float> const§&,
+ 2.05% array implement array function
+ 1.82% pybindll meta call
+ 2.60% do _call core (inlined)
+ 0.63% array assign subscript
+ 1.11% PyFunction Vectorcall
- 1.27% PyObject MakeTpCall
+ 1.00% bounded lru cache wrapper
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https://perf.wiki.kernel.org/index.php/Main_Page
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Résumé et perspectives “Reonees

o CC-IN2P3 : 40% des traitements d'images de |'observatoire Vera C. Rubin

* Des besoins importants en ressources de calcul et stockage

* Une pipeline de traitement complexe

e Début d'un projet d'optimisation :
* Prise en main d'une pipeline de test

* Exploration des outils de profilage

* Perspectives :
* Mise en place d’outils de profilage et d'analyse (sélection de métriques, dashboards)
e Etude complete CPU + mémoire de quelques taches
* Analyse des parties du code consommatrices

* Travail d'optimisation avec les équipes de développement
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