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HPC = cutting edge?













Approach #2:
“Preserve the mess”.

– Arnaud Legrand (Inria reproducibility WG)
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lack transparency
Containers

strawberry?

whale oil?

courtesy of Ricardo Wurmus
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I started in 2012
I ≈14,000 packages, all free software
I 4 architectures:
x86_64, i686, ARMv7, AArch64

I Guix-HPC e�ort (Inria, MDC, UBC, UTHCS) started in 2017



1.0!



guix install gcc-toolchain openmpi hwloc

eval ‘guix package --search-paths=prefix‘

guix package --roll-back

guix environment --ad-hoc \

gcc-toolchain@5.5 hwloc@1



guix package --manifest=my-packages.scm

(specifications->manifest
’("gcc-toolchain" "openmpi"

"scotch" "mumps"))



bob@laptop$ guix package --manifest=my-packages.scm
bob@laptop$ guix describe

guix cabba9e
repository URL: https://git.sv.gnu.org/git/guix.git
commit: cabba9e15900d20927c1f69c6c87d7d2a62040fe

alice@supercomp$ guix pull --commit=cabba9e
alice@supercomp$ guix package --manifest=my-packages.scm



bob@laptop$ guix package --manifest=my-packages.scm
bob@laptop$ guix describe

guix cabba9e
repository URL: https://git.sv.gnu.org/git/guix.git
commit: cabba9e15900d20927c1f69c6c87d7d2a62040fe

alice@supercomp$ guix pull --commit=cabba9e
alice@supercomp$ guix package --manifest=my-packages.scm



travel in spaceand time!



guix time-machine --commit=cabba9e -- \

install hello



(define pastix
(package
(name "pastix")
(home-page "https://gitlab.inria.fr/solverstack/pastix")
(source (origin

(method git-fetch)
(uri (git-reference

(url home-page)
(commit "2f30ff07a")
(recursive? #t)))

(sha256
(base32
"106rf402cvfdhc2yf..."))))

...))



(define pastix
(package
(name "pastix")
(home-page "https://gitlab.inria.fr/solverstack/pastix")
(source (origin

(method git-fetch)
(uri (git-reference

(url home-page)
(commit "2f30ff07a")
(recursive? #t)))

(sha256
(base32
"106rf402cvfdhc2yf..."))))

...))

https://www.softwareheritage.org/2019/04/18/software-heritage-and-
gnu-guix-join-forces-to-enable-long-term-reproducibility/
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$ guix pack \

python python-numpy python-scipy

...
/gnu/store/...-pack.tar.gz



$ guix pack --relocatable \

python python-numpy python-scipy

...
/gnu/store/...-pack.tar.gz



$ guix pack --format=squashfs \

python python-numpy python-scipy

...
/gnu/store/...-singularity-image.tar.gz



$ guix pack --format=docker \

python python-numpy python-scipy

...
/gnu/store/...-docker-image.tar.gz



LOL



guix pack hwloc \

--with-source=./hwloc-2.1rc1.tar.gz

guix install mumps \

--with-input=scotch=pt-scotch



Reproducible deployment
is the key.



Initial dataset
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Undeniable proof

Workflow

https://www.guixwl.org/

Guix Work�ow Language
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source executable PDF

.tex

data



source executable PDF

.tex

data

python.tar.gz python

gcc.tar.gz gcc
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Wrap-up.







Let’s add
reproducibledeployment
toourbestpracticesbook.



ludovic.courtes@inria.fr |@GuixHPC
https://hpc.guix.info
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Bonus slides!



$ guix build hwloc

/gnu/store/ h2g4sf72... -hwloc-1.11.2

$ guix gc --references /gnu/store/...-hwloc-1.11.2
/gnu/store/...-glibc-2.24
/gnu/store/...-gcc-4.9.3-lib
/gnu/store/...-hwloc-1.11.2

isolated build: chroot, separate name spaces, etc.



$ guix build hwloc
/gnu/store/ h2g4sf72... -hwloc-1.11.2

$ guix gc --references /gnu/store/...-hwloc-1.11.2
/gnu/store/...-glibc-2.24
/gnu/store/...-gcc-4.9.3-lib
/gnu/store/...-hwloc-1.11.2

hash of all the dependencies



$ guix build hwloc
/gnu/store/ h2g4sf72... -hwloc-1.11.2

$ guix gc --references /gnu/store/...-hwloc-1.11.2
/gnu/store/...-glibc-2.24
/gnu/store/...-gcc-4.9.3-lib
/gnu/store/...-hwloc-1.11.2



$ guix build hwloc
/gnu/store/ h2g4sf72... -hwloc-1.11.2

$ guix gc --references /gnu/store/...-hwloc-1.11.2
/gnu/store/...-glibc-2.24
/gnu/store/...-gcc-4.9.3-lib
/gnu/store/...-hwloc-1.11.2(nearly) bit-identical for everyone
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hwloc-1.11.2

pkg-config-0.29

libx11-1.6.3

cairo-1.14.6

ncurses-6.0

expat-2.1.1

numactl-2.0.11

libpciaccess-0.13.4

inputproto-2.3.1

xextproto-7.3.0 xtrans-1.3.5 kbproto-1.0.7 libxcb-1.11

zlib-1.2.8

python-wrapper-3.4.3

ghostscript-9.14.0

libspectre-0.2.7

poppler-0.43.0

fontconfig-2.11.94

freetype-2.6.3

glib-2.48.0

libpng-1.5.26

libxext-1.3.3libxrender-0.9.9

pixman-0.34.0

python-minimal-wrapper-3.4.3

xcb-proto-1.11 libxslt-1.1.29

libpthread-stubs-0.3

libxau-1.0.8libxdmcp-1.1.2

openssl-1.0.2h

python-minimal-3.4.3

libgcrypt-1.7.0

libxml2-2.9.4

xproto-7.0.28

perl-5.22.1

libgpg-error-1.22util-macros-1.19.0

bzip2-1.0.6gdbm-1.12libffi-3.2.1 sqlite-3.12.2

readline-6.3tcl-8.6.4

tk-8.6.4

python-3.4.3

lcms-2.6

libjpeg-8d

libpaper-1.1.24

libtiff-4.0.6

libjpeg-9a

gobject-introspection-1.48.0

openjpeg-1.5.2

cairo-1.14.6

gs-fonts-8.11

gettext-0.19.8dbus-1.10.8

bash-4.3.42

coreutils-8.25

tzdata-2015g

pcre-8.38

renderproto-0.11.1

libxft-2.3.2

bison-3.0.4

flex-2.6.0

python-2.7.11

acl-2.2.52

gmp-6.1.0

libcap-2.24

m4-1.4.17

bison-2.7.1 indent-2.2.10 attr-2.4.47



cluster deployments

I Max Delbrück Center (DE): 250-node cluster +
workstations

I UMC Utrecht (NL): 68-node cluster (1,000+ cores)
I University of Queensland (AU): 20-node cluster (900
cores)

I PlaFRIM (FR): Inria Bordeaux (3,000+ cores)
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