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> Introduction

> CMS Software stack
o How big/complex is our stack

> Modernizing our stack
o Python2-3 support
o Code formatting

> CI/CD improvements & “exotic” experiments
o Heterogeneous computing
o Managing ClI for 120+ github repositories
o CI resources utilization
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| CMS
Introduction

> \We are:

Core software @ CMS

Build releases, Integration builds (IBs), externals, test & deploy them
Continuous integration / delivery (CIl/CD) system

Maintaining CI/CD infrastructure

O O O O
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CMS
CMS Software stack size

> Size of CMS Offline Software (CMSSW)
o Over 4.5 M lines of code
m 3.2MC/C++ 1.4 M Python, 275k Fortran
o Packages - 1300+
o Multiple versions (10+ release flavors)

> Dependency on external packages
o 9500+, from source
o custom build system (cmsBuild)

> (Contributions
o 200+ commits/week
m 160+ github pull requests (PRSs)
o 800+ contributors

> 200+ GitHub repositories for CMSSW and externals
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Software Distribution rate

' Build CMSSW_11_0 0 _prei1 #28287
Re I e a S e b u I I d S fabiocos opened this issue 3 days ago - 44 comments

o Every two weeks _

o fabiocos commented 2 days ago Member  Author  +(@@) «er

o via github issues ~ -

CMSSW_11_0_X_2019-10-29-2300

% B Tag ~ @ Comparison Baseline B DQM Tests B HLT Validation B Valgrind B Code complexity metrics B Flaw finder & IgProf B Static Analyzer B

SA thread unsafe A SA failures 1 [E SA thread unsafe EventSetup products [El Header consistency ¥ FWLite ¥ GPU unit tests « Python3

- -
|nteg ration Builds oorex nooreax [oevex Jamax
slc7 slc7 cc8 slc7 slc7 slc7 slc7 slc7 slc7
amdé64 aarch64 amd64 amd64 ppcédle amdé64 amdé64 amd64 amd64
O ~4 5 O/m O n t h gce820 gcc820 gce8 gcc900 gcec820 gcec820 gcc820 gce820 gcc820

[ Fu uit T Fun suia JY Full Buid | [ Fnt Buita I Ful Build ]
Builds ) [ ©] @] B a (©] [ ©] a
unit Tests  [5) a (] (<] (] a a (]
Relvals  [EXZ) B 8 [ >2 ] 202 ] soe2 | 3002 ] 12022 ]
Other @] [ ©] @] o] o] a o] a
Tests
A a 2 ] Q] =2 = = 2 ] =2
CMSSW IB page  CMSSW release: 11_0.X 10_6_X 10_3_ X = Older: v
.
COI I IpleXIty Flavor: DEFAULT UBSAN X TSAN X ROOT6_X ROOT618 X PY3 X GEANT4 X DEVE 10_2 X NG_X ASAN_X
. . 94X
OS: slc7 cc8 CPU: amd64 aarch64 ppc6d4le Compiler: gcc820 gcc8 gcc900 9_3_)(
8.0 X
nextlB 72X
5_3.X

Extensive validation of IBs
o 4000+ tests
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Builds by architecture ©Last 30 days

— sic7_amd64_gecB20
— sic7_ama64_gec700
— slc6_ama64_gec700
— sic7_aarch64_gee820
= slc7_amd64_gcc900
= sic6_amd64_gec630
= cc8_amd64_gecB

= sic7_ppcbdie_geoB20
= slc7_amd64_gec630
— sic6_ama64_gec530
= slc7_amd64_gcc530
= slc6_amd64_gecds]

total
232
69
62
E%S
27
2
15
10

9
4
4
3

Builds by release queue ©Last 30 doys

— CMSSW_11.0.X

— CMSSW_10.2.X

— CMSSW_10.6.X

— CMSSW_11.0_PY3.X

— CMSSW_11.0_R00T618.X

— CMSSW_11_0_CLANG_X

— CMSSW_11_0_DEVEL X

— CMSSW_11.0_R00T6.X

— CMSSW_11.0_CXXMODULE X

— CMSSW.9.4.X

- CMSSW_10.3.X

- CMSSW_8.0.X

= CMSSW_9.3.X

= CMSSW_9_4 AN_X

— CMSSW_9_4_MAOD X

— CMSSW_11.0_GEANT4 X
CMSSW_11_0_ASAN_X
CMSSW_11_0_TSAN_X

~ CMSSW_11.0_UBSAN_X
CMSSW_7_1.X

total

143



CMS
Cl setup

i DQM: Reduce TH1 Usage #28342
submit PR _ .
schneiml wants to merge 24 commits into cms-sw:master from schneiml:dqm-reduce-thl-usage [Ee-
i | >
S ‘gcmsbmld addedw ‘comparison-pending dqm-pending geometry-pending 3
orp-pending — reconstruction-pending mmm tests-pending |abels
8 days age
A new Pull Request was created by @kpedro88 (Kevin Pedro) for master.
It involves the following packages: soode-checks
Logs: https://cmssdt.cern.ch/SDT/code-checks/cms-sw-PR-28254/12414
FastSimulation/SimplifiedGeometryPropagator < Fiia il i anestra 24iB 0 reposiiory
Recolracker/Configuration
Recolracker/DeDx
| A
please test +1
—  Tested at: 3ffdf2s
i |

\‘g cmsbuild added _ and removed reconstruction-pending labels
1 —

& cmsbuild added _ and removed orp-pending labels 2 days ago _

cmsbuild added [fastSimsapproved) and removed fastsim-pending labels 4 days ago
PR fo—
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Code forma

Clang format

class BeamSplash : public edm::EDFilter {
public:
- explicit BeamSplash(/ const edm::ParameterSet & );
+ explicit BeamSplash(const edm::ParameterSet &);

> Clang format and clang tidy ¢ acansorasn() overrice
o Formatted 3.2 M lines
o Collision with open PRs avoided 1" T
o Style used: Google :
o Rules enforced via PR testing Clang tidy

if ( EBRecHitCollection_.label() != "" && EBRecHitCollection_.instance() !="" )
+ if ( !EBRecHitCollection_.label().empty() && !EBRecHitCollection_.instance().empty() )
[ ] [ ] {
> A iEvent.getBylLabel( EBRecHitCollection_, pEBRecHits);
u Ol I la e ranSI |On if ( pEBRecHits.isValid() )
R @@ -88,7 +88,7 @@ bool BeamSplash::filter( edm::Event& iEvent, const edm::EventSetup& iSetup)
Running code-format for pdmv #27357 !
}
IS EGELE cmsbuild merged 2 commits into master from  code-format-pdmv-108474 1 on Jun 27
if ( EERecHitCollection_.label() != "" && EERecHitCollection_.instance() !="" )
+ if ( !EERecHitCollection_.label().empty() && !EERecHitCollection_.instance().empty() )
= Conversation 12 - Commits 2 B Checks 0 [ Files changed 61 {

iEvent.getBylLabel( EERecHitCollection_, pEERecHits);

b4 @9 -162,7 +102,7 @ bool BeamSplash::filter( edm::Event& iEvent, const edm::EventSetup& iSetup)

ﬂ cmsbuild commented on Jun 26 Member +(@@) -

Applying code-format for CMSSW category pdmv.
See the build logs here https://cmssdt.cern.ch/jenkins/job/GitHub-refactor-cmssw-module/439//console

cms-bot has successfully run the following:

« scram build code-checks-all
« scram build code-format-all
« scram build

CHEP
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CMS
Modernizing python

> 1.2 M lines converted to be py3 compatible PY3_X

> Migration completed

o Made it compatible while running py2 B
o Works with both g
: 20
> Mostly a manual job -

o Limited number of cases
o Some conversion tools exist (futurize, autopep) &

+ from builtins import int

ROOT.gSystem.Load("libFWCoreFWLite")
ROOT.FWLiteEnabler.enable()

if sys.version_info[0]>2:
import _pickle as cPickle

@@ -512,7 +512,7 @@ def to (self, entryIndex):

"""Jumps to event entryIndex"""
if self._veryFirstTime:
self._createFWLiteEvent()
return self._event.to ( long(entryIndex) )
+ return self._event.to ( int(entryIndex) )

else:

+ + + +

import cPickle
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CMS
Python packaging upgrade

Before

Source: https://github.com/matplotlib/matplotlib/archive/v%{realversion}.tar.gz

> | nteg rated 200 + pytho n exte rn a IS Requires: py2-pytz py2-numpy py2-python-dateutil zlib libpng freetype py2-pyparsing py2-six

BuildRequires: py2-pip

o Build from sources using pip o I T

cat >> setup.cfg <<- EOF

[directories]

basedirlist = ${FREETYPE_ROOT}:${LIBPNG_ROOT}:${ZLIB ROOT}:${PY2_NUMPY_ROOT}:${PY2_PYTZ ROOT}:${PY2_SIX}
[gui_support]

> Simplified format S i

- Ve i)
o one line update

mkdir no-pkg-config

O py2 and py3 recipes unified i ‘Rt S GHIESII) MR S CGHITg

chmod +x no-pkg-config/pkg-config

%install
export CPLUS_INCLUDE_PATH=${FREETYPE_R00T}/include/freetype2:${LIBPNG_R0O0T}/include/1ibpng16
export MPLCONFIGDIR=$PWD/no-pkg-config

> Customization for the new packages s

export CPLUS_INCLUDE_PATH=${FREETYPE_ROOT}/include/freetype2:${LIBPNG_ROOT}/include/1ibpngi6
export PYTHONUSERBASE=%1

o a package can have patch

pip3 install . --user

o build only for py2 or py3 if required
o conditionally build
m python version P e | e | e G

oamap==0.12.4

m architecture

ordereddict==1.1

packaging==19.2

matplotlib==2.2.4 ; python_version<'3.0'
matplotlib==3.1.1 ; python_version>'3.0'

After

Requires: py2-cycler py2-kiwisolver py2-pyparsing py2-python-dateutil
CHEP Requires: zlib libpng freetype
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Validating externals

> |ntegration tests for externals

o Does it integrates (build + link against the I1B)
o Does itrun

Backport OpenBLAS fixes [10_6_X] ~ [Comparisonsavailable] externals-pending orp-pending

#5291 opened 9 days ago by kpedro88

Backport OpenBLAS fixes [10_2_X] ¢ [€ompatisonavailablé| externals-pending orp-pending

#5289 opened 9 days ago by kpedro88

> Physics validation R

O C O m p a ri S O n W i t h re fe re n Ce https://cmssdt.cern.ch/SDT/jenkins-artifacts/pull-request-integration/PR-de759a

/3262/summary.html
Comparison Summary:

* No significant changes to the logs found

e Reco comparison results: 0 differences found in the comparisons

* DQMHistoTests: Total files compared: 33

* DQMHistoTests: Total histograms compared: 3212324

* DQMHistoTests: Total failures: 1

* DQMHistoTests: Total nulls: 0

* DQMHistoTests: Total successes: 3211989

e DQMHistoTests: Total skipped: 334

* DQMHistoTests: Total Missing objects: 0

* DQMHistoSizes: Histogram memory added: 0.0 KiB( 32 files compared)
e Checked 137 log files, 14 edm output root files, 33 DQM output files
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CMS
Testing multiple PRs

> Testing 200+ different repos (CMSSW, externals, data)
> Testing multiple PRs from different repos at once

> Convenient for testing pull requests that need external update

e riga commented on Aug 13 Author  Contributor

please test workflow 20493.52 with cms-sw/cmsdist#5120, cms-data/RecoHGCal-TICL#1

R cmsbuild commented on Aug 13 - edited ~ Member +@) -

The tests are being triggered in jenkins.
Tested with other pull request(s) cms-sw/cmssw#27634,cms-sw/cmsdist#5120,cms-

sw/cmsdist#5107
https://cmssdt.cern.ch/jenkins/job/ib-run-pr-tests/2004/console Started: 2019/08/13 18:32

Modernizing the CMS software stack
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CMSSW on heterogeneous
resources

> ARM
o Cavium ThunderX 96 cores e — slc?

o Cavium ThunderX2 128 cores [N e amd6a
gcc820 gccs gcc900

> PowePC el i [
o Power 8 g g :

o 1 Wistron 256 core - = =

Q] Q] =

> GPUs
o Shared Nvidia Tesla K20X
o HTCondor GPUs resources
m as Jenkins nodes
m released on job completion
m Thanks to IT-CM for adding a short
gueue to access these nodes for us !
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slc7
ppcé6dle
gcc820
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Cl resources utilization

> We run our own scheduler for Cl validations
> Heuristics based, 20 to 25% faster

> https://tinyurl.com/yywh2py7

CMS
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https://tinyurl.com/yywh2py7

Conclusions

> CMS improves it's code base continuously

> Keep improving our CI/CD system

> Embraced modern code policies

> Migrated python

> Successfully running Cl and tests on non Intel architectures

> Put some effort for better utilization of the CI resources
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