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Challenge

Context:

Post-Exascale apps are becoming increasingly difficult to build, deploy and
maintain under the double pressure of the growing machine complexity and
the applications' needs to combine multiple compute and data processing
paradigms (HPC+HPDA+AI).

At Stake:

Need for HPC DevOps (HPCOps) methodologies and tools to enhance
productivity and enforce interoperability, portability as well as
reproducibility (and sovereignty?)
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Pac-Man

v 09

Empowering users beyond modules with modern Package
Managers (Guix, Spack)

— Modern Package managers: package repos, Cl, binary
caches, shared build nodes, advanced CLI.....
> guix install mysoft

Native instals: ‘ _
Slices-fr/Grid’5000: Guix and Spack Guix
Mésocentre GRICAD: Guix & Nix (and no module)
CINES (Adastra): Guix available March 26.
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Infrastructure dependencies

Global Concentration = Global Risk

mmm github.com

mmm gitlab.com

W gitlab.inria.fr
forgemia.inra.fr
gitlab.utc.fr
forge.univ-lyonl.fr

s pypi.org

== bitbucket.org

mmm gitlab.pasteur.fr
Other (Aggregated)

Color encodes systemic exposure

Collaborative development depends massively

on very few single points of failures

Projects with contributions from French Academia
(courtesy of Software Heritage, 2026)
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Git repos: institutional repos or github ?

202
Guix-Science (github) OA

Guix-HPC (gitlab.inria.fr) Codeberg

1076 packages today

What about the 10000s other components?

CIl/CD/CB: necessary but where ? Cost ?
EuroHPC: some machines, user’s account/budge
Slices-fr/Grid’5000: some users, not the mission?
Other (need a variety of hardware) ?



Supporting Infrastructures
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THE GREAT LIBRARY OF SOURCE CODE
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Source files

27,530,677,699

Directories

21,551,272,560
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ABSTRACT

Source Code Archiving
to the Rescue of Reproducible Deployment
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use it, to study it, to modify it, and to share those modifications.
UNESCO's on

ssessssssscnsnense ity i
ologies are core tenets of science. As research results are increas-
ingly the outcome of computational processes, software plays a
central role. GNU Guix is a software deployment tool that supports
i making it com-
pr

To achi ibility, we mu
first ensure the source code of software packages Guix deploys
remains available.

Open Science [20]

In the context of open science, when open source

code is a component of a research process, enabling

reuse and replication generally requires that it be
ied with open data and open specificati

of the environment required to compile and run it.

That last part—the specifications of the environment—is often

work ting Guix with Software Herit:
the universal source code archive, making Guix the first free soft-
ware distribution and tool backed by a stable archive. Our contri-
bution is twofold: we explain the rationale and present the design
and implementation we came up with; second, we report on the
archival coverage for package source code with data collected over
five years and discuss remaining challenges.

overlooked 3 resort to P
cise natural-language build instructions o large binary images
(‘containers” or virtual machines) that let others run the software,
but typically prevent them from experimenting with the code [21].
Guix is a software deployment tool developed by a large com-
‘munity since 2012 and which is seeing growing adoption [6, 7.
1t can be used as a “package manager” such as those found on

The largest archive ever built

Commits & o Projects o Bitbucket

790,477,790 2279 16 2.579.416 0NgINS. < 56,983 0rigins. s 3,507 ongins

5,790,477, 422,797,163 ks - % 7 2 2 o,
sarsoongm ‘ ..s,s:;«m ‘ :1;1nn[mi ( 3 , s % : 5, ¢ 5 o %_‘
GitHub itiles GitLab - % % A W e o
owsmenns < e— ’ ity v S - S ] {D o P ':: B i‘» 2 4; 2 2 )
f— i w2 2 w2 e o ©2 2. = o2
3% git Gogs col§ 2 % B 2 R B 2 2% 2D e g B W
Smongns ¢ gm...., : L a57enigns = TR 2 2 R Y v R R B3 o8 ¥
“Vauix “Fon L demen
75.284 origins. < 354 Origing. < 139 onigins. <
@ launchoac Maven 3£ Nix0S ” g 5
s Homodns ¢ wueon Relative SWH archive coverage by sampled Guix

Ak ik Ny sorie g oo . 'truncated at 50%).
& iXEure @® Phabricator @ pubdev

103,062,151 135,015,027 72459 origins < 198 origins < 73902 crigine <

figures as of January 9 2026
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Supporting Entities

Funding ? Sustainability ? International visibility ?

National/EU Fundings ? Public Institutions ? Private Companies ? Foundations ?

Examples:
High Performance Software Foundation (HPFS)

Guix Foundation
Software Heritage
Consortium (scikit-learn, MUMPS)
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Software stack: Pytorch, Jax, Ray, Nccl, Glow

Will integrate (replace ?) HPC software

MLOp tools: everything Python, pip, conda, Tensorboard, Neptune.ai...

LLMs coding assistants
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