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xkcd 1987: Python Environment
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> /usrlocol/lib/ python27
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MY PYTHON ENVIRONMENT HAS BECOME S0 DEGRADED
THAT MY LAPTOP HAS BEEN DECLARED A SUPERFUND SITE.




Languages do not live in silos

$ wget -q0 /tmp/pytorch.zip https://files.pythonhosted.org/../torch-2.12.1-

cp314-cp31l4-manylinux 2 28 x86 64.whl
/tmp/pytorch.zip | grep '\.so'

$ unzip -1
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torch/ C.cpython-314-x86 64-1linux-gnu.so

torch/1lib/1ibcl0.so
torch/lib/1ibcl0 cuda.so
torch/lib/libcaffe2 nvrtc.so
torch/lib/libgomp.so.1
torch/lib/libshm.so
torch/lib/libtorch.so
torch/lib/libtorch cpu.so
torch/lib/libtorch cuda.so
torch/lib/libtorch cuda linalg.so
torch/lib/libtorch global deps.so
torch/lib/libtorch nvshmem.so
torch/lib/libtorch python.so



Software is complex

. python-filelock@3.16.1
- -J\————“*___
.,—r""_'_'——‘-_'__'_'-
— | python-pytest-mock@3.15.1
\ ‘/
\ _
‘ python-pyproject-metadata@0.10.0 | - — python-pytest-asyncio@1.3.0 [
| \ _ -
= i :
— _— //
o /
— e —
—
-----\---\"\-\._\_. "‘“—-______H_
.
- =5
A~ \
— 1 |
python-sortedcontainers@2.4.0 ‘ I

A e Vi
"' ‘/ i ‘u-—"'""___
,___,_ﬂ_—{ python-setuptools@80.9.0 3 _

__————:ZL+
_’.'_




Software is very complex




GUIX: PURELY FUNCTIONAL PACKAGE
MANAGEMENT




Guix: Everything lives under /gnu/store

$ ls /gnu/store
17¢c91¢c7qdi08dgngwfgwpa36vib52b9g-acl-2.3.1
172diywSnkki104mlgOfilg5w8pkgmyl9-1ibcap-2.64
49m5357rhckpn7nvvphfv579i3hzpq8w-bash-5.2.37
8pagh69089r3vaqvvrqslkabs4zr72z3-readline-8.2.13
98rxpjki5iOriln3w7nwfljd4x9gx12x1l-bash-static-5.2.37
b759s4fcf1lmO80dkx5123jki26hncklh-attr-2.5.1
bmyld857bf6z790fgkmw4dazdfrxs6lz-glibc-2.41
dsgx6gOvxmf8i7rbwf8mad7y6k60ybal-emacs-subdirs
fizaq3d8nwzc2kpwdhvz8yhrahllsf7i-gmp-6.3.0
1785qzw0319kr2fz0gkfk3g0giz9idpr-coreutils-9.1
n8gbhdhw3aa2clbhg425is68chrz53cc-gcc-14.3.0-1ib
pyo66h07z1mmla8gyfqgljrygmpyibOp8k-profile
zhdbvry080npschxcOnkacwjkivknig7-ncurses-6.2.20210619
z1j3gapy2sp9f8fzowflhk24pgbhiwfw-info-dir




Guix: Everything lives under /gnu/store

$ guix build hello
/gnu/store/82qgmjgihvhvr7979h7vcdqzr52b5a5n-hello-2.12.3

$ tree /gnu/store/82qgmjgihvhvr7g79h7vcdqzr52b5a5n-hello-2.12.3

| L— hello.info.gz
L— man

L— mani
L— hello.1l.zst




How functional package management works

pkg2

build1

pkg3

pkg1 >
B
\ A
build2
pkeg4

/gnu/store/oku7mjnjlugrv7cvknn533ejwgr56q36-pkgl
/gnu/store/tacw2og7vntsjudedjxzlcs4qluxyjfz-pkg2
/gnu/store/bvryem3liqwulrénz5waq272t3vov3tu-pkg3

/gnu/store/reorivndzqt7t6vec6a3dhr3pun3grzre-pkgs




How functional package management works

pkgl

pkg3

build2

pkga

/gnu/store/oku7mjnjlugrv7cvknn533ejwgr56q36-pkgl
/gnu/store/tacw2og7vntsjudedjxzlcs4qluxyjfz-pkg2
/gnu/store/bvryem3liqwulrénz5waq272t3vov3tu-pkg3
/gnu/store/reorivndzqt7t6vec6a3dhr3pun3grzre-pkgs
/gnu/store/0002vkh285xvr073rpbrda59ngsxzrcj-pkgl
/gnu/store/000i0jmj3j219bsanrwh899vy7v6f011-pkg3

/gnu/store/000rfr74vch9zbkrxpl5rldkwpl2z56m-pkgs




How functional package management works

pkg2 pkg1 /gnu/store/oku7mjnjlugrv7cvknn533ejwgr56q36-pkgl

—»| /gnu/store/tacw2og7vntsjudedjxzlcs4qluxyjfz-pkg2

/gnu/store/bvryem3liqwulrénz5waq272t3vov3tu-pkg3

/gnu/store/reorivndzqt7t6vec6a3dhr3pun3grzre-pkgs

pulte /gnu/store/0002vkh285xvr073rpbrda59ngsxzrcj-pkgl
—p»|  /gnu/store/000i0jmj3j219bsanrwh899vy7v6f01l-pkg3
/gnu/store/000rfr74vch9zbkrxpl5rldkwpl2z56m-pkg4

pkg3 /gnu/store/000y2mfah5xjdvdbi2 fw8s9wmaljoz3f-pkgs

build2

pkga




Benefits and consequences

- memoization for binary substitutes

* rootless package installation

- that means easy verification of builds aka supply chain security

« true reproducibility

« first class local packages—upstream packages are not special—no blessing
required from distro maintainers

- virtual environments in every language via guix shell

- easy creation of Docker/Singularity images on the command-line via guix pack

« rollbacks




Thank you! 13/13

« E-mail: arun.isaac@ucl.ac.uk

- Guix website: https://guix.gnu.org/

- What's in a package? Guix blog post: https://hpc.guix.info/blog/2021/09/whats-
in-a-package/
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