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Distribution Solveurs
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Solveurs - EP Concace, Topal, ...
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Solveurs - EP Concace, Topal, ...
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CMake

logiciels : chameleon, compose, pastix, qr_mumps, scalfmm

partage/factorisation de pratiques CMake A

°

e fichier de configuration installé e.g. scorcHconfig. cmake

e systeme de détection des dépendances similaire

find_package(PASTIX) --> target PASTIX::pastix, PASTIX_LIBRARIES

e modules find_package pour les dépendances non CMake :
solvers mumps, hypre, petsc, plasma, slepc, scalapack
runtimes  quark, parsec, starpu
kernels cblas, lapacke, fftw
graphs (par)metis, (pt)scotch, pampa
misc hwloc, fxt, eztrace, simgrid, spm

https:/gitlab.inria.fr/solverstack/morse_cmake

7
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https://gitlab.inria.fr/solverstack/morse_cmake

CI et environnement de tests Docker/Guix

Status  Display name Hostname/IP os CPUMemory  Created Expire Actions
[ Running buntu16-maphys. b phys / ubuntu-16.04.3-server-  4*2Ghz/12Gb  15/09/2017 18/04/2023 10:00
17221.13.118 amde4 1555 Extend i
[ Running J b If b ifmm / ubuntu-16.04.3-server- 4+2Ghz/12Gb  15/09/2017 18/04/2023 10:00 nect
172211436 amdsa 11:06 Exend i
[ Running J buntu16-pastix b pastix / ubuntu-16.04.3-server- 4+2Ghz/12Gb  15/09/2017 18/04/2023 10:00
17221.12.246 amdsa 10:12 Exend i
aD buntu16- b hameleon / ubuntu-16.04.3-server- 42 Ghz/12Gb  14/09/2017 18/04/2023 10:00
chameleon 17221136 amdsa 11:45 Exend
[ Running J ' dul k dules / ubuntu-16.04.3-server- 141024 Ghz/1  14/09/2017 18/04/2023 10:00
17221.11.189 amdsa Gb 1451 Exend
v d
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CI et environnement de tests Docker/Guix

N registry-gitlab. inria. fr/solverstack/docker /et
RELOAD="usr /11064 Libcuda. 0 fusr/11b64/Libnvidia-Fatbinaryloader. 5o
# Instatling os ront: docker inages are usually set s roo
sin ools scripts night conplatn about SR e e Please set the “ironnenent vartable to bora or strocco
? rorce onare-conr avotd configure errors
B ToRGE. NSATE. CONFIGURE
ENV DEBIAN_FRONTEND nontnteractive
package: GUD_ENV-"chaneleor

anetean

vas« = opennpt

T [ swove = "bors
then

p-by ppr:1:node:pe=3
‘openssh opennp!
nad" |

nad. --with-branch=sEarpu-starpu-1.3
B

ease set the HPI environnenent variable to opennpt or nmad.

Sl s B s S s s s e
n-otEpython python natplotlly python pandas python B et
GUDY_RULE=" D SCUTX_ENV SC: HPI SGUIX_ADHC S

# For cppdiodon
RUN apt-get nstall -y Libhdf5-npl-dev
£ chanse the defaute shell <o be bash A ChaWELEON
SHELL ["/bin/bash®, "-c"]

binbash —-norc . /tools/bench/plafrin/sturm.sh
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build_hmat
build

build_openmp
build

build_parsec
build

build_quark
build

build_starpu
build

build_starpu_macosx
build

build_starpu_simgrid
build

pages:deploy
deploy

Q

Q

Q

Q

Q

Q

Pipeline Gitlab-CI

test_hmat
test

@ test_openmp_shm_¢
test

test_openmp_shm_d
test

test_openmp_shm_s
test

test_openmp_shm_z
test

test_parsec_shm_c
test

test_parsec_shm_d
test

test_parsec_shm_s
test
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Q

Q

Q

Q

Q

coverity —~
analyse .

@ sonarqube —
analyse ~
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Pipeline Gitlab-CI

s 32 | 64 | 326
Soommean: 1 T

& 208 0EBUG: [n | a | f]

2 308 RENANE: [ n | r ]

enplate: tnatrix 32
atlen,

3264 1
n )

208 ZRENARE: [ 0]
e [ 32

1
READ: [ 1, <, n ]
30870EBUG: [ F ]
J08_RENARE: [ n ]
~ottlab-ctyalescotehs  Top (1,8)  Glt-naster (Fundanental)
butld_opennp.
extends: build_script_tenplate

=
i
expire_in: a8 hours
aths:
~butld-o
Chaneteon opennp. Log
vartables.
UILD_OPTIONS:
VERSION: opennp.

DCHANELEON,_SCHE

VERSION: parsec

buitd quark
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build_script._template:
stage: bulld
["docker”,

sbutld_script
Targe’]
pastix butld_s(
explre tn: 180 ninites
untracked: true
paths.
instalt-swersion
b

eRSION)

~ pastix-but1d-S(UERSION) . Tog

nake - 4
nake {nstall | tee
onl

tix/pastix
- nastergsolverstack/pastix

buld script template seq: abuild script seq
St gmipastio  Top (1) Gle-naster (Findanental)
T SUshoULE_STRATEGY: recursive
tags: ['guix']
ript
x cine-nachine -G qutacextrajchamnets-xed.sen
- gt subnodule update --init
nkdtr butld tnstall

describe

export OHPI_HCA_rmaps_base_over subscribe <
Cnake IAKE.CHR. FLAG= - coverage” - DUAPHYSPP-CeC ARNINC
18u11d -0 Expertnentallest’ »» testscript.sh
/.guix-extra/channels-Fixed

i Core (e iR £ stscript.sh

Shell --pure -0 maphyses arpack

develop®)




Test de non-regression sur Plafrim

pacs-chameleon_perf_plafrim_sirocco_gemm_commits hiepacs-chameleon_perf_plafrim_bora_gemm_commits

©1-openmpi-s nmad -
i penmpl —_— .
T~ et - nmad -
openmpi -5
20000 openmpi - d
20000
®4-nmad-s
» o ®4-nmad-d
2 15000 2
2 — 2 15000 © 4 - openmpi-s
5 5
i ] ~ ot @4 - openmpi-d
10000 - nmad -
J0000 ®9-nmad-s
@9-nmad-d
@9 - openmpi -
5000 5000
@9 - openmpi-d
o o
2021-10-01 20220001 2022:08-01 2021-10-01 2022:0001 20220401
Commit_date_chameleon per week Commit_date_chameleon per week
hiepacs-chameleon_perf_plafrim_sirocco_potrf_commits hiepacs-chameleon_perf_plafrim_bora_potrf_commits
@1~ openmpi-s nmad -
20000 openmpi - 5

®1- openmpi - d

15000 ®4-nmad
15000

. . —
g §
g g o - openmpi-s
g e ¢ A
% o0 : o openmpi-a
3 g oo
@®9-nmad-s
@9 -nmad -d
———— e ——saee—+ @9 - OpENMpI - d
o o
oo ames oo oo amers aoco
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Test de qualité de code avec SonarQube

) hiepacs:chameleon:gitiab:reference  § master ©

Overview Issues Measures Code  Activity Administration = More »
Quality Gate
Reliability measures

& Bugs

Security Measures

0@ 0

& Vuinerabiliies @ Security Hotspots

Maintainability easures

32849 16k

Debt & Code Smells

Coverage weasures

O 61.5%

Coverage

7
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Test de qualité de code avec SonarQube

Footprint: Cyclomatic Complexity Height: Lines of Code Color:

7
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Développement et maintenance de paquets

AN

b
e Brew

https:/gitlab.inria.fr/solverstack/brew-repo

e Spack @

https:/gitlab.inria.fr/solverstack/spack-repo

- -

e Guix Guix
https:/gitlab.inria.fr/guix-hpc/qguix-hpc

7
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https://gitlab.inria.fr/solverstack/brew-repo
https://gitlab.inria.fr/solverstack/spack-repo
https://gitlab.inria.fr/guix-hpc/guix-hpc

Site Web solveurs

https:/solverstack.gitlabpages.inria.fr/

s universite e
lrnzia~ "SRAx TS SOLVERSTACKGINRABORDEAUX  SOLVERS  NEWS

Solverstack@Inria Bordeaux

Solverstack@Inria Bordeaux aims at providing a high-performance (HPC) linear algebra solver
stack. It provides a collection of solvers, partitioning tools and runtimes systems, which may be
employed on modern supercomputers to operate on dense and sparse matrices. It includes both
direct and iterative methods (together with various preconditioners), as well as hybrid
direct/iterative ones.

‘Sparse hybrid solver

MaPHyS++

‘Sparse direct solvers Tterative solver

qr_mumps Pastix

Graph Processing Dense linear solver

Scotch Chameleon

Runtime System

StarPU

One of the main objective is the portability of performance, from the laptops to the supercomputer.
The software are mainly developed in C, C++ and Fortran by researchers and engineers working in
or in strong collababoration with - nria joint project-teams with Bordeaux INP, Bordeatix University

and CNRS (1 ARRI LIMR SR00} HiePACS. Starm and TADAaM lacated at Inria Rordeatix Sid-Ouest

1 -Journée SED 2022- Ludovic Courtes et Florent Pruvost


https://solverstack.gitlabpages.inria.fr/

Impacts

traitements automatiques : productivite ~

environnement scriptés : controle/reproductibilite ~

tests non-regression et qualité : confiance

Packages et site web : visibilité/collaboration ~

7
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Loemesrs] [
|
T

900m01.20 | [bzip21.0.8

5
m tzdata@2022a
5

Tomrero [[eoaneon 11 R /[
o v Python@3.9.9 - >

e i O iz
ey | |
<

wess 111
dejagnu@1.6. /

python-wrapper@3.9.9

Salte@3.36.0

oreoimgo 320

EEniN

~

ghostscript@9.54.0

coreutis-minimal@8.32

Tibstdc+-headers@10.3.0

psm@3.3.20170428

PSM2@11.2.185 / .
=5

uix --max-depth=3 chameleon
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e StarPU

e Chameleon

e PaSTiX

e NewMadeleine
e Maphys

e Aerosol

e Simgrid

15 -Journée SED 2022- Ludovic Courtes et Florent Pruvost
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https://gitlab.inria.fr/guix-hpc/guix-hpc/

e choix de la chaine de compilation
e déploiement depuis Git

16 Journée SED 2022- Ludovic Courtes et Florent Pruvost
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e réécriture du graphe de dépendances
e choix de la chaine de compilation

e déploiement depuis Git

e déploiement vers Singularity, Docker

e aide aux mésocentres (GriCAD, GLICID),
Grid’'sooo0, PlaFRIM, etc.

Vg
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e automn school on high-performance
numerical simulation (2019)

e action nationale de formation (ANF) user
tools for HPC (2021)

e Midi de la bidouille, Café Guix
e MOOC recherche reproductible vz (2022)

Vg
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https://project.inria.fr/hpcschool2019/
https://project.inria.fr/hpcschool2019/
https://calcul.math.cnrs.fr/2021-01-anf-ust4hpc-2021.html
https://calcul.math.cnrs.fr/2021-01-anf-ust4hpc-2021.html
https://hpc.guix.info/events/2022/caf%C3%A9-guix/

Recherche

reproductible
& science ouverte

v d

7
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https:;/www.acm.org/publications/policies/artifact-review-badging

lreeia—


https://www.acm.org/publications/policies/artifact-review-badging

and source code that generally include
software whose source code is made publicly available, in a timely
and user-friendly manner, in human- and machine-readable and
modifiable format, under an open license that grants others the
right to use, access, modify, expand, study, create derivative works
and share the software and its source code, design or blueprint.
The source code must be included in the software release and
made available on openly accessible repositories and the chosen
license must allow modifications, derivative works and sharing
under equal or compatible open terms and conditions. In the
context of open science, WiatlsRelollai oIl (el Nelele[N[F-Weolpglolelallaly
of a research process, enabling reuse and replication generally,

requires that it be accompanied with open data and open
specifications of the environment required to compile and run it.

https:/en.unesco.org/science-sustainable-future/
open-science/recommendation

reeca—


https://en.unesco.org/science-sustainable-future/open-science/recommendation
https://en.unesco.org/science-sustainable-future/open-science/recommendation

Les établissements publics et fondations reconnues d'utilité publique mentionnés au
troisieme alinéa de 'article L. 211-2 du code de la recherche :

1° Assurent la sensibilisation et la formation de leurs personnels au respect des exigences de
l'intégrité scientifique, ainsi que de leurs étudiants dans le cadre de la formation a et par la
recherche;

2° Veillent a ce que l'organisation des travaux de recherche de leurs personnels soit menée
dans le respect de ces exigences ;

3° Promeuvent la diffusion des publications en accés ouvert et la mise a disposition des

LTl des données et des codes sources associés aux resultats de la
recherche afin d'en garantir la tragabilité et la reproductibilite NI Y ER I I SN [

résultats de recherche dits négatifs ;

décret relatif au respect des exigences de l'intégrité
scientifique (déc. 2021)

rd
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https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000044411360
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000044411360

bob@laptop$ guix install gcc-toolchain pt-scotch
bob@laptop$ guix describe
guix cabba9e
repository URL: https://git.sv.gnu.org/git/guix.git
commit: cabba9e15900d20927c1f69c6c87d7d2a62040fe

7
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bob@laptop$ guix install gcc-toolchain pt-scotch
bob@laptop$ guix describe
guix cabba9e
repository URL: https://git.sv.gnu.org/git/guix.git
commit: cabba9e15900d20927c1f69c6c87d7d2a62040fe

alice@supcomp$ guix time-machine --commit=cabba9e -- \
install gcc-toolchain pt-scotch

rd

7
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install gcc-toolchain pt-scotch

24 -Journée SED 2022- Ludovic Courtes et Florent Pruvost

lrn

guix time-machine --commit=cabba%%e -- \

czea—



Software Heritage

guix time-machine --commit=cabba%%e -- \
install gcc-toolchain pt-scotch

https:;/www.softwareheritage.org/2019/04/18/software-

heritage-and-gnu-guix-join-forces-to-enable-long-term-

reproducibility/ 2 ,
bezia—~
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https://www.softwareheritage.org/2019/04/18/software-heritage-and-gnu-guix-join-forces-to-enable-long-term-reproducibility/
https://www.softwareheritage.org/2019/04/18/software-heritage-and-gnu-guix-join-forces-to-enable-long-term-reproducibility/
https://www.softwareheritage.org/2019/04/18/software-heritage-and-gnu-guix-join-forces-to-enable-long-term-reproducibility/

—

A comparison of selected solvers for coupled
FEM/BEM linear systems arising from
discretization of aeroacoustic problems:

literate and reproducible environment
Emmanuel Agulld] Marek Feliocf] Guillaume Sylvandf]

Project-Team HiePACS

Technical Report n° 0513 — June 2021 — pages

https:/hal.inria.fr/hal-03263620
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https://hal.inria.fr/hal-03263620

Modeling Memory

Communications and Co
HPC Systems

Emmanuel JEANNOT
Inria Bordeaux = Sud-Quest
Bordeaux, France
neLjeannm@inria.fr

Alexandre DENIS
Inria Bordeaux = Sud-Ouest
Bordeaux, France

alexandre .denis@imia.fr emman

Contention between
mputations in Distributed

Philippe SWARTVAGHER
Inria Bordeaux — Sud-Ouest

Bordeaux, France

philippe.swanvagher@ inriafr

https:/hal.inria.fi/hal-03682199

25 -Journée SED
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https://hal.inria.fr/hal-03682199

\quitaine, under grant 2018-1RS0119 HPC scalal
Experiments presented in this paper were carried out using lhe PlaFRIM

A public companion contains the instructions to reproduce our study:
https://gitlab.inria.fr/pswartva/paper-model- memory- contention-r13y,
archived on https://www.softwareheritage.org/ with the ID
swh:1:s5np:306£7¢c10cf69a5860587e5aad62b76070b798ecd.

L ———

https:/hal.inria.fi/hal-03682199
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https://hal.inria.fr/hal-03682199

TECHNICAL NOTE

http:/dx.doi.org/10.1093/gigascience/giy123
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http://dx.doi.org/10.1093/gigascience/giy123

leibniz-psychology.org

PsychNotebook

Help Login

PsychNotebook is an online platform for

planning and analyzing studies in
psychology and related disciplines.

https:/www.psychnotebook.org/
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https://www.psychnotebook.org/
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https:/rescience.github.io/ten-years/

1EN YEARS REPRODUCIBILITY CHALLENGE

RESCIENCE SPECIAL ISSUE
FREE TO READ - FREE TO PUBLISH

Would you dare to run the
code from your past self ?

(the one that does not answer mail)


https://rescience.github.io/ten-years/

Reproducible and User-Controlled Software
Environments in HPC with Guix

Ludovic Courtes' and Ricardo Wurmus?

! Inria, Bordeaux, France
2 Max Delbriick Center for Molecular Medicine, Berlin, Germany

Abstract. Support teams of high-performance computing (HPC) sys-
tems often find themselves between a rock and a hard place: on one hand,
they understandably administrate these large systems in a conservative
way, but on the other hand, they try to satisfy their users by deploying
up-to-date tool chains as well as libraries and scientific software. HPC
system users often have no guarantee that they will be able to repro-
duce results at a later point in time, even on the same system—software
may have been upgraded, removed, or recompiled under their feet, and
they have little hope of being able to reproduce the same software en-
vironment elsewhere. We present GNU Guix and the functional package
management paradigm and show how it can improve veproducibility and
sharing among researchers with representative use cases.

https:;/halinria.fi7hal-o01161771 (2015)
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https://hal.inria.fr/hal-01161771

cible and User-Controlled Software
tmmmmaonte in HPC with Guix

Reprodu

Reproducibility and
Performance: Why Choose?

Ludovic Courtes
Inria

Abstract—Research processes often rely on high-performance computing (HPC), but HPC is
often seen as antithetical to “reproducibility”: one would have to choose between software that
achieves high performance, and software that can be deployed in a reproducible fashion.

TITCy T !
vironment elsewhere. We present GNU Guix ana vye s

) i i Tepro

i t can improve
digm and show how i

management para . ‘ . o
ng among researchers with representative use case

2

ducibility and

shari
https:;/halinria.fi7hal-03604971/ (2022)
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https://hal.inria.fr/hal-03604971/

cible and User-Controlled Software
tmmmmaonte in HPC with Guix

Reprodu

Renrodiicihilitv anAd
Code Staging in GNU Guix

Ludovic Courteés
Inria
Bordeaux, France

Abstract—Research processes often rely on high-performance computing (HPC), but HPC is
oﬂe.n seen as antithetical to “reproducibility”: one would have to choose between software that
achieves high performance, and software that can be deployed in a reproducible fashion.

. T Wi t GNU Guix ana vie o T
. ere. We presen ) o
vironment elsew p roducibility and

management paradigm and show how it can improve rep:

i r i es.
sharing among researchers with representative use cas

https:;/halinria.fr/hal-01580582/ (2017)
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https://hal.inria.fr/hal-01580582/

cible and User-Controlled Software
tmmmmaonte in HPC with Guix

Reprodu

Building a Secure Software Supply Chain with GNU Guix

Ludovic Courtes?

a Inria, France

Abstract  The software supply chain is becoming a widespread analogy to designate the series of steps taken
to go from source code published by developers to executables running on the users’ computers. A security
vulnerability in any of these steps puts USers at risk, and evidence shows that attacks on the supply chain

are becoming more common. The consequences of an attack on the software supply chain can be tragic in

a society that relies on many interconnected software systems, and this has led research interest as well as
g

overnmental incentives for supply chain security to rise.
antithetical to “reproducibility” ing (RPC), but HPC i
i i ity”: one w ’ s
achieves high performance, and software that can b:‘;Ld ravedto choose between software that
Ty ployed in a reproduci i
‘ vironment elsewhere. We present GNU Guix ana voe m,ﬂ hd bie fashion.
igm and show how it can improve reproducibility and l

1gnagenien )‘(\1"(\(1
htfps.‘/? Q-l;horg}ﬁlgﬂg,ﬁg(&/ ; o LT ASE LSS
SGLQEGO programming<jourrial.
(2022) g tl.org/2023/7/1
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https://doi.org/10.22152/programming-journal.org/2023/7/1

Software Heritage

The ReScience Journal



‘)git —  \/Guix

Faire du
déploiement reproductible
une « bonne pratique » admise.

rd

7
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