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HPC = cutting edge?







Fixing HPC cluster environments.









Approach #2:
“Preserve the mess”.

– Arnaud Legrand



https://imagelayers.io/

https://imagelayers.io/


https://www.hpcwire.com/2016/10/20/singularity-containers-easing-scientific-computing

https://www.hpcwire.com/2016/10/20/singularity-containers-easing-scientific-computing






transparency?



https://github.com/canonical-websites/snapcraft.io/issues/651

https://github.com/canonical-websites/snapcraft.io/issues/651


https://lwn.net/Articles/752982/

https://lwn.net/Articles/752982/




https://guix-hpc.bordeaux.inria.fr

https://guix-hpc.bordeaux.inria.fr


1. transactional package manager
2. software environment manager
3. APIs & tools to customize environments
4. container provisioning tools!



I started in 2012
I 7,500+ packages, all free software
I 4 architectures:

x86 64, i686, ARMv7, aarch64
I binaries at gnu.org

I Guix-HPC effort (Inria, MDC, UMCU) started in 2017

gnu.org
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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! Inria Bordeaux (3,000+ cores)
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$ guix package -i gcc-toolchain openmpi

$ guix package --rollback



$ git clone https://.../petsc

$ cd petsc

$ guix environment petsc

[env]$ ./configure && make



$ guix environment --ad-hoc \

python python-numpy python-scipy \

-- python3



$ guix pack \

jupyter jupyter-guile-kernel

...

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



$ guix pack --relocatable \

jupyter jupyter-guile-kernel

...

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



$ guix pack --format=docker \

jupyter jupyter-guile-kernel

...

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



LOL



$ 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.
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$ 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



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



hands-on!



guix-hpc@gnu.org

https://hpc.guixsd.org/

https://hpc.guixsd.org/
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