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▶ Guix started in 2012
▶ tools for reproducible software deployment
▶ runs standalone (Guix System) or atop a GNU/Linux distro
▶ 50,000+ packages
▶ 100+ monthly contributors

▶ Guix-HPC effort (Inria, MDC, UBC, UTHCS) started in 2017

https://hpc.guix.info


https://hpc.guix.info

▶ Guix started in 2012
▶ tools for reproducible software deployment
▶ runs standalone (Guix System) or atop a GNU/Linux distro
▶ 50,000+ packages
▶ 100+ monthly contributors
▶ Guix-HPC effort (Inria, MDC, UBC, UTHCS) started in 2017

https://hpc.guix.info


▶ PlaFRIM (FR): Inria Bordeaux (3,000+ cores)
▶ GriCAD (FR): Grenoble (1,000+ cores)
▶ GLICID (FR): Nantes (4,000+ cores)
▶ Grid’5000 (FR): 8 sites (12,000+ cores)
▶ Max Delbrück Center (DE): 250-node cluster +

workstations
▶ UMC Utrecht (NL): 68-node cluster (1,000+ cores)
▶ ...



https://www.acm.org/publications/policies/artifact-review-badging
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guix shell python python-numpy

\

-- python3 -c ’import numpy’

(specifications->manifest

’("gcc-toolchain" "openmpi"
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guix shell --container \

--manifest=my-packages.scm

\

-- python3 -c ’import numpy’
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Reproducible environments: 2 files, 2 commands

1. guix describe -f channels > channels.scm

2. guix time-machine -C channels.scm -- \

shell -m manifest.scm



Two obsessions: MPI and AVX.



https://trex-coe.eu/events/trex-build-system-hackathon-8-12-nov-2021

Todd Gamblin (Spack)
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openmpi@4.1.6

hwloc@2.9.3

libfabric@1.19.0

opensm@3.3.24

psm@3.3.20170428

psm2@12.0

ucx@1.15.0
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▶ InfiniBand (UCX, rdma-core)
▶ InfiniPath/TrueScale (PSM)
▶ Omni-Path (PSM2)
▶ Ethernet
▶ ...
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bonnel haswell broadwell

silvermont ivybridge skylake

core2 sandybridge skylake-avx512

nehalem westmere etc...



$ spack spec netcdf-c
Concretized
--------------------------------
netcdf-c@4.8.1... arch=linux-ubuntu18.04-skylake_avx512

ˆhdf5@1.10.7... arch=linux-ubuntu18.04-skylake_avx512
ˆcmake@3.21.4... arch=linux-ubuntu18.04-skylake_avx512

ˆncurses@6.2... arch=linux-ubuntu18.04-skylake_avx512
ˆpkgconf@1.8.0... arch=linux-ubuntu18.04-skylake_avx512

ˆopenssl@1.1.1l... arch=linux-ubuntu18.04-skylake_avx512
ˆperl@5.34.0... arch=linux-ubuntu18.04-skylake_avx512

ˆberkeley-db@18.1.40... arch=linux-ubuntu18.04-skylake_avx512
ˆbzip2@1.0.8... arch=linux-ubuntu18.04-skylake_avx512
ˆdiffutils@3.8... arch=linux-ubuntu18.04-skylake_avx512
ˆlibiconv@1.16... arch=linux-ubuntu18.04-skylake_avx512
ˆgdbm@1.19... arch=linux-ubuntu18.04-skylake_avx512
ˆreadline@8.1... arch=linux-ubuntu18.04-skylake_avx512
ˆzlib@1.2.11... arch=linux-ubuntu18.04-skylake_avx512
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https://hpc.guix.info/blog/2018/01/pre-built-binaries-vs-performance/

GNU libc Libgcrypt Nettle

OpenBLAS BLIS FFTW

GMP Julia Rust

Functionmulti-versioning

https://hpc.guix.info/blog/2018/01/pre-built-binaries-vs-performance/


$ guix shell eigen-benchmarks -- \
benchBlasGemm 240 240 240

240 x 240 x 240
cblas: 0.20367 (16.289 GFlops/s)
eigen : 0.285149 (11.635 GFlops/s)

$ guix shell --tune eigen-benchmarks -- \
benchBlasGemm 240 240 240

guix shell: tuning for CPU micro-architecture skylake
240 x 240 x 240
cblas: 0.203131 (16.333 GFlops/s)
eigen : 0.0929638 (35.688 GFlops/s)
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Packagemulti-versioning

https://hpc.guix.info/blog/2022/01/tuning-packages-for-a-cpu-micro-architecture/
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laptop$ guix pack -RR hpcg -S /bin=bin

adastra$ tar xf pack.tar.gz

adastra$ ./bin/mpirun -n 8 ... \

./bin/rochpcg 280 280 280 180
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▶ P. Swartvagher, On the Interactions between HPC
Task-based Runtime Systems and
Communication Libraries, PhD thesis, Dec. 2022

▶ M. Felšöci, Fast Solvers for High-Frequency
Aeroacoustics, PhD thesis, Feb. 2023

▶ N. Vallet et al., Toward practical transparent
verifiable and long-term reproducible research
using Guix, Nature Scientific Data, Oct. 2022

https://theses.hal.science/tel-03989856
https://theses.hal.science/tel-03989856
https://theses.hal.science/tel-03989856
https://theses.hal.science/tel-04077474
https://doi.org/10.1038/s41597-022-01720-9
https://doi.org/10.1038/s41597-022-01720-9
https://doi.org/10.1038/s41597-022-01720-9


Reproducible deployment
can be achieved
without sacrificing performance.



Let’s add
reproducible deployment
to our best practices book.
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