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Who am 1?

e | obtained a PhD in CFD (Computational Fluid Dynamics) less than a year ago
so mainly a physics background with some basic programming (Python, Fortran90) I

o After my PhD, | wanted to continue in the research world
to be a support to the research but not leading it! I
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Who am 1?

e | obtained a PhD in CFD (Computational Fluid Dynamics) less than a year ago
so mainly a physics background with some basic programming (Python, Fortran90) I

o After my PhD, | wanted to continue in the research world
to be a support to the research but not leading it! I

Currently, | am an HPC support Engineer at Gricad but mostly working for the PEPR
DIADEM (DIAMOND project) for whom | containerize/package codes/workflows,
manage/set-up the platform infrastructures and support the other engineers.
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Guix context

m GRICAD
e Guix available for users on head-nodes

and compute-nodes since 2019

e Custom channel for specific user
requests since 2020

General documentation

Support to users
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e Guix available for users on head-nodes

and compute-nodes since 2019

e Custom channel for specific user
requests since 2020

e General documentation

e Support to users
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3@ ME

e Guix was completely unknown

e First training the 7 of March by @PAB

e Learning approach:
o Package a known-code

o Benchmark the perfs (to be fully

convinced)
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First steps: Test case

I Try to package the code | used during my thesis:

e common dependencies so little needs to package extra-stuff

e common build chain so little needs to change phases

OpenMPI

#BE benjamin.arrondeau@univ-grenoble-alpes. fr 6/26


mailto:benjamin.arrondeau@univ-grenoble-alpes.fr

First steps: Test case

(define-public multifast

(package

(name "multifast")

(version "1")
(source ... )
(propagated-inputs ... )
(build-system gnu-build-system)
(arguments '(#:phases (modify-phases %standard-phases

(add-after 'unpack 'fix_binsh ... )
(replace 'configure ... )

(replace 'install ... )

)))

(home-page "https://github.com/Benji12358/multifast")
(synopsis "MULTIFAST synopsis')

(description "MULTIFAST description")

(license license:gpl3+)))
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First steps: Performance benchmark

The main idea was to compare performance
between Nix environment, Apptainer image and
Guix package

e 1000 iterations of a turbulent channel
flow with MULTIFAST

e Tests on 32 procs (1 node) and 64 and
128 procs (2 nodes)

e 12 runs on Dahu cluster (Gricad) for
each case

e Same nodes (Gold Processors 6130, 32
cores per node, 192 Go RAM)

#BE benjamin.arrondeau@univ-grenoble-alpes. fr 8/26


https://github.com/Benji12358/multifast/tree/multifast%2B%2B
mailto:benjamin.arrondeau@univ-grenoble-alpes.fr

First steps: Performance benchmark

The main idea was to compare performance

between Nix environment, Apptainer image and

Guix package

e 1000 iterations of a turbulent channel
flow with MULTIFAST

e Tests on 32 procs (1 node) and 64 and
128 procs (2 nodes)

12 runs on Dahu cluster (Gricad) for
each case

Same nodes (Gold Processors 6130, 32
cores per node, 192 Go RAM)

Gaica benjamin.arrondeau@univ-grenoble-alpes.fr

0.8

0.7 1

o o o o
W BN O] (0)]

Runtime [s/iteration]

©
N

0.1

0.0

MULTIFAST benchmark

IIE

I Nix
I Guix
i Apptainer

32 p'rocs 64 p'rocs

128 brocs

8126


https://github.com/Benji12358/multifast/tree/multifast%2B%2B
mailto:benjamin.arrondeau@univ-grenoble-alpes.fr

First steps: User support

2 User

Dear support team,

GM you help me?

~

I wont to nstall this wonderfull soft with Guix.

J

L benjamin.arrondeau@univ-grenoble-alpes.fr
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First steps: User support

A User

’ﬁeo\r Suppor"t Team, )

I wont to use this wonderfull soft with Guix
but I am 3e‘t‘|:?m3 o lot of errors on the cluster
M«Tle 't is wor*kins, on my moachine...

Gom Yyou he_lp me? )

Me

ﬁe“o user,

I recommend you to use with the Fo“owins
command ... to spawn o custom environment in
which You can use your soft.

@o not hesitoate to look at our documentation g
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First steps: User support

2 User

'ﬁeom Suppor’t Teawm, )

I wont to use this wnderpu“ soft with Guix
but it s not poxckaged I{e,'t ond I am ax“e,r*gic to
brackets.

Gan Yyou he_lp me? y

Me A

QQI lo usern, \

We have moma\?ed to po\c:kage the soft Yyou
wanted. It is now aVai(al:le on our Guix c.homnel.

E)o not hesitate to look at our documentation a
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Application to DIAMOND project (PEPR DIADEM)

I DIADEM stands for DIscovery Acceleration for the Deployment of Emerging Materials

I DIAMOND stands for Data management and Infrastructures for Al, Modelling, Optimization and Numerical Design

« Containers: making Container Solution Repository

Codes

it easier to install,
distribute and use
code

Container repository

Workflows: enable
code chaining,
automation and
therefore high
throughput, including
analysis of
experimental data

Meso-center:
GRICAD (Grenoble)

Basic containers for
specific codes

Advanced containers with
workflows between codes

==

Simul ation and |A -assisted
Multiscale Modeling  ~ analysis of experiments

Simulations at
different
scales

Atom: Elect. struct., MD, AKMC
DKMC

Data-driven and
Al models (WP3)
ML D

finge

Experimental
data analysis
tools

E WP2 : DIADEM Databases
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Application to DIAMOND project

In brief:

e PEPR DIADEM aims to accelerate the development and production of more efficient
and sustainable materials

« WP1 of DIAMOND (one project of DIADEM) aims to set-up a numerical infrastructure
for this instance

e This infrastructure should provide codes (for simulation or visualisation), workflows (to
automate series of calculation) and access to a database (grouping both experimental
and simulation data)

14/ 26

Gaica benjamin.arrondeau@univ-grenoble-alpes.fr


mailto:benjamin.arrondeau@univ-grenoble-alpes.fr

Application to DIAMOND project

I Results from a survey conducted by @BissuelD during the summer 2023
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Application to DIAMOND project

£\ . L .
‘A Apptainer as containerization solution

to embed a code and its dependencies in
lightweight images

n y

V' Guix as packaging solution

Guix
to automate install and update of a code and its

dependencies
... and for software reproducibility

GAICD benjamin.arrondeau@univ-grenoble-alpes.fr

TGCC/CCRT

(o o

KBI.I% ont guix
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Application to DIAMOND project

'\ i . S .
‘A} Apptainer as containerization solution
48 50/ ont un systéme
90 de conteneurs

Kal.l% ont guix

to embed a code and its dependencies in
lightweight images

a £

V' Guix as packaging solution TGCC/CCRT

Guix
to automate install and update of a code and its

dependencies
... and for software reproducibility CINES O

How can we combine Apptainer images and Guix packages?
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Application to DIAMOND project: CI/ICD pipeline

5 git commit
4
,/ ,f'J
s
.;j/
f/
/’f/ ’
."Ilf ."'.r
[

Run manual tests on your e
machine to successfully =
build the package
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Application to DIAMOND project: CI/ICD pipeline

¥ addOE S W Y

o
/" /
P ,/

//:;/ g package & pack def
o
i
[+
Run manual tests on your
machine to successfully

build the package
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Application to DIAMOND project: CI/ICD pipeline

N v =

//’/ package & pack def

Run manual tests on your =
machine to successfully =

¥
build the package 9 ""..\\,;;’-" gitlab-runner B/‘\
i NOVA P
r

<>
2 J§

First, the package is built
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Application to DIAMOND project: CI/ICD pipeline

o wa

package & pack def

Run manual tests on your
machine to successfully

¥
build the package 9 /Qé’ gitlab-runner E/‘\
. /NOVA fpn

First, the package is built Then, it is packed

L4
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Application to DIAMOND project: CI/ICD pipeline

el

T~

— container def
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package & pack def
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[/

Run manual tests on your e
machine to successfully — |
4N
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First, the package is built

Then, it is packed
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Application to DIAMOND project: CI/ICD pipeline

—
—_ L1

/ \ con;ner def
¢ sic aat OE _ vm — Vm

- commit

/ package & pack def

Run manual tests on your
machine to successfully —

. f—‘a . i . -
build the package 9 gitlab-runner E/*\ gitlab-runner -/*\
“ . /NOVA #ps . /NOVA #Rs

v v

First, the package is built Then, it is packed Finally, the container is built
& published to the registry
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Application to DIAMOND project: CI/CD pipeline

# For gitlab-ci : regex=lammps-openmpi-openssh
Bootstrap: localimage
From: /gnu/store/5wlmqjgia33yy3qy9wjwvi3d7hvdbfzz1l-lammps-plumed-bash-minimal-squashfs-pack.gz.squashfs

%files
empty_file /etc/passwd # to remove warning about /etc/passwd
empty_file /etc/group # to remove warning about /etc/group

%post
profile_path=$(1ls /gnu/store | grep profile)
mkdir -p /usr/share/lammps/potentials
cp /gnu/store/$profile_path/share/lammps/potentials/* /usr/share/lammps/potentials

%environment
export LAMMPS_POTENTIALS=/usr/share/lammps/potentials

%help
This container embedds LAMMPS (2 August 2023 stable version, update 2) with OpenMPI support.
For more information about this image, please run "apptainer inspect <this-image>"

%labels
Owner Sandia Corporation
Author dylan.bissuel@univ-1lyonl.fr
Label LAMMPS_stable_2Aug2023_update2
EntryPoint https://www. lammps.org/
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What is the progress so far?

Guix packages available 38 Guix squashfs images available 21 Apptainer images available 23 Apptainer WM images available 6

electronic atomic mesoscopic microstructure macroscopic
"mll freefem++
- 1-set
ovito lammps et
wannierg0 n2p2
60++ - gmsh
nwchem plumet neper naravieéw
opencalphad
ve Sta raspa2
abinit owents

dith+ Xcrysden

quantum-espresso of codes containerized
allila 0 ineriz
cn'ﬁ( 40.3% and/or packaged
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What is the progress so far?

In practice:

e A channel was created to store all the Guix packages
o All Apptainer images are stored on the Gitlab registry
e Some codes have not been packaged with Guix yet
AiiDA |

e Some codes are proprietary licence
VASP, ovito, z-set I

The hell of dependencies ...
23 packages definition for cp2k I
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What is the progress so far?

(define-public costa
(package
(name "costa")
(version "2.2.2")
(source
(origin
(method git-fetch)
(uri (git-reference
(url "https://github.com/eth-cscs/COSTA")
(commit "bb84528d023db9a6b00ad729fb44b8c3cef8c981")))

(file-name (git-file-name name version))

(sha256 (base32 "026svdxdihhlzrmd4ydwpq417f4y69d81l1iv72kj22phmvf1jk484f"))))
(build-system cmake-build-system)
(propagated-inputs
(list openmpi

gfortran
scalapack))

(arguments

"(#:phases

(modify-phases %standard-phases
;» Remove check phase
(delete 'check)

)))
(synopsis synopsis)
(description description)
(home-page "https://github.com/eth-cscs/COSTA")
(license license:bsd-3)))
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What is the progress so far?

(define-public quip
(package
(name "quip")
(version "ve.9.14")
(source
(origin
(method git-fetch)
(uri (git-reference
url "https://github.com/ibAtoms/QUIP"
(commit "72aaf3fbc9403fe22361bf3fdba295¢516dd1094" )
(recursive? #t)))
(file-name (git-file-name name version))
(sha2s6 (base32 "17nask73vjexy797pjz8h8n6frqlaczysmcxjniszvh7gx262ix3"))
(build-system gnu-build-system)
(propagated-inputs
(list gfortran
openblas-openmp
lapack
openmpi
python-sans-pip
python2-minimal
perl
tesh))
(arguments
'(;; Disable parallel build
arallel-build? #f

(modify-phases %standard-phases
emove check phase
(delete 'check)
;i Add a phase to fix bash interpreter
(add-after 'unpack 'fix_interpreters
(lambda* (#:key inputs #:allow-other-keys)
(for-each (lambda (f)

(invoke "sed" "-i" (string-append "s@/bin/bash@" (which "bash") "@g") f))
(find-files ".")))

;i Add a phase to prepare the Makefile used during the build
(add-before 'configure 'prepare_makefile
(lambda
(invoke "sed" "-i" "S@QUIPPY_FCOMPILER = gnu9S@QUIPPY_FCOMPILER =

;i Replace the configure phase
;i as the user behavior (pressing enter) cannot mimick,
ii to do so, the output file is hard written
i LS Gl (5 G (1 oty () ST Gt ooc
(replace 'config
(ambdae (47 Key inputs outputs #:allow-other-keys)

(setenv "QUIP_ARCH" "linux x86_64_gfortran_openmp")

(setenv Utp Ro0T" (getcwd))

(setenv "Makefile_dir" (string-append "build/" (getenv "QUIP_ARCH"))

(setenv "Makefile file" (string-append (getenv "Makefile_dir") "/Makefile.inc"))

(mkdir-p (getenv "Makefile dir"))

(call-with-output-file (getenv "Makefile file")

(lambda (port)

the default options are forced

t port "# Place to override setting elsewhere, in particular things set in ~a
# look in -a for defaults set by arch
#

# cC=gce

# CPLUSPLUS=g++

# FPP=gfortran -E -x f95-cpp-input
# LINKER=gfortran

# LIBTOOL:
# OPTIM
# COPTIM=
# QUIPPY_INSTALL_OPTS=

# DEBUG -g -DDUMP_CORE_ON_ABORT -DDEBUG -fbounds-check

MATH_LINKOPTS=~a
PYTHON=~

EXTRA_LINKOPTS=

HAVE_CP2K=0
HAVE_VASP=0

HAVE_ONIOM

HAVE DESCRIPTORS NONCOMMERCIAL=0
HAVE_(
HAVE,SCALAPAC
HAVE_THIRDPARTY=0
HAVE_FX=0
HAVE_SCME=0
HAVE_NTI
HAVE_WBI
HAVE_TTM_NF=
HAVE_CH4=0
HAVE_NETCDF4=0

SIZEOF_FORTRAN_T=2

GAICD benjamin.arrondeau@univ-grenoble-alpes.fr

= gfortran@g" "arch/Makefile.linux_x86_64_gfortran")))

(getenv "QUIP_ARCH")
(string-append (getcwd) "arch/Makefile." (getenv "QUIP_ARCH"))
"-1lapack -lblas"
(string-append (assoc-ref %build-inputs "python2-minimal") "/bin/python”)
(string-append (assoc-ref %build-inputs "python2-minimal") "/bin/pip"))))
;i there is still an option to be added to this file: the size_t_fortran
;i to add it, the config command of the source code is run after commented all the lines of the Makefile.config
(invoke "ser i" "1,31 s/A/#/" "Makefile.config")
(invoke "sed " 35,474 s/7/#/" "Makefile.config")
(invoke "make" "config")))
;; Add a phase to create a new Makefile for the build
(add-before 'build 'patch makefile
(lambda _
(copy-file (string-append
(invoke "sed"

&

ch/Makefile." (getenv "QUIP_ARCH")) (string-append "arch/Makefile." (getenv "QUIP_ARCH")
)
;i Add a phase to copy the missing files for the build
(add-after 'patch_makefile 'copy_missing files
(lambda

(copy-file "Makefile.rules" "src/fox/Makefile.rules")

(copy-file "Makefile.rules" (string-append "build/" (getenv "QUIP_ARCH') “/Makefile.rules"))
(copy-file (string-append "arch/Makefile." (getenv "QUIP_ARCH") "_forbuild") (string-append "|

uild/" (ge

by etenv "QUIP_ARCH") "/Makefile." (getenv "QUIP_ARCH")))
(Gopy-File (string-append "arch/Makerile." (gateny "QUIP ARCH") " forbuild™) (string-append "sre/fox/Makerile." (gotenv *QUIP ARCH")))

(copy-file (string-append "build/" (getenv "QUIP_ARCH") "/Makefile.inc") "src/fox/Makefile.inc"

a phase to patch shell interperter of fox configure
(add e ‘copy_missing files 'fix_fox_build
(lambda
(invoke "se

" (string-append "s@/bin/sh@" (which "sh") "@g") "src/fox/configure")
;i Add a phase to patch the path of the source code in the Makefile
(add-after 'fix fox build 'fix makefile
(lambda
(invoke "sed"

" "s#S{PWD}/src#${PWD}/source/src#g" "Makefile")
i; Replace the install phase
(replace 'install
(lambda _
(let* ((out (getenv "out"))
(incdir (string-append out "/include"))
(libdir (string-append out "/lib")))
(mkdir-p incdir)
(mkdir-p libdir)
;i install .mod file

(install-file (string-append "build/" (getenv "QUIP_ARCH") "/quip_unified_wrapper_module.mod")
;5 install

incdir)
.a file from quip
(for-each (lambda (f) (install-file f Llibdir
(find-files (string-append "build/" (getenv "QUIP_ARCH")) (lambda (file stat) (ar-file? file))))
;i ... and from fox
(for-each (lambda (f) (install-file f libdir
(find-files (string-append "src/fox/objs." (getenv "
)

)

;i: Add a phase to install sources

; (add-after 'install 'install-src

i (lambda

8 (let* ((out (getenv "out"))

5 (srcdir (string-append out "/src")))
B (mkdir-p srcdir)

(copy-recursively "src" sredir))

;i Add a phase to build and install libquip.a
(add-after 'install 'build_install_libquipa
(lambda _
(setenv "QUIP_INSTALLDIR" (getenv "out"))
(invoke "make" "install")
(invoke "make" "libquip"

)
(install-file (string-append "build/" (getenv "QUIP_ARCH") "/libguip.a") (string-append (getenv "out") "/1ib"))))

)))
(synopsis "libAtoms/QUIP molecular dynamics framework")
(description "The QUIP package is a collection of software tools to carry out molecular dynamics simulations.

It implements a variety of interatomic potentials and tight binding quantum mechanics, and is also able to
call external packages, and serve as plugins to other software such as LAWNPS, CP2K and also the pyt
framework ASE

hon
Various hybrid combinations are also supported in the style of QM/MM, with a particular focus
on materials systems such as metals and semiconductors.")

)

(home-page "https://Libatons.github.io
(license license:gpl3+)))

forbuild"

UIP_ARCH") "/1ib") (lambda (file stat) (ar-file? file))))

)
"-i" "s@include arch/Makefile.linux_x86_64_gfortran@include arch/Makefile.linux_x86_64_gfortran@g" (string-append "arch/Makefile." (getenv "QUIP_ARCH") "_forbuild"))
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What is next?

Design a solution for the workflows
more or less identical to that of codes I

Deploy the cuirass service
/ useful to come back to the last working commit I

Continue packaging ...
all codes in codecloud and others ... and provide GPU support I

Learn more about Guix system
for system reproducibility ... I
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@ Thanks for your attention!

Any guestions?




