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Guix is ...

a GNU/Linux distribution

a package manager

a manager for reproducible containers

an account configuration manager (tomorrow!)

a tool for reproducible computation
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Environments matter

Research is not done at $HOME, it’s done in a $LAB.
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Social contexts

individual
team

community
public
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Communication: individual to team
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Communication: team to community
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Communication: community to public
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Communicating computer-aided research

Share data

Share code (the code you care about)

Share computational environments (the code you don’t care about)

Konrad Hinsen (CBM/SOLEIL) Guix as a tool for reproducible science 16 September 2022 8 / 26



Computational environments

Tools enabling research and communication

Formalized and automated research methods

Must be shared in a team

Open Science: must be shared with community and public

Open Science: must be verifiable by community and public
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Personal computational environments

Your $HOME

Not shared with anyone else

Do what you want

⇒ Guix, Debian, Ubuntu, Arch, ...
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Computational environments for teams

Precisely documented (think lab notebook!)

Easy to inspect and modify

Can evolve rapidly

⇒ Guix
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Computational environments for communities

Archived for years to decades (like a journal article)

Must work identically for verifiability

May require some effort to deply

Forkable

⇒ Guix, Docker + reproducible image, Guix + Docker
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Computational environments for the public

Simple all-in-one user interface

Must be maintained for as long as the content is relevant

Must yield equivalent results at all times for verifiability

⇒ Community environment + UI + support + maintenance
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Reproducible environments with Guix
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The magic incantation

guix shell -m manifest.scm

guix shell -m manifest.scm -- command argument ...
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Manifests

Guix’ alternative to a Dockerfile

(specifications->manifest
(list "python"

"python-matplotlib"
"python-numpy"))
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Where are the version numbers?

Implicitly defined by Guix

Updating Guix updates all packages in Guix
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Reproducible environments

Keep a record of your Guix snapshot

guix describe -f channels > channels.scm

Use a recorded snapshot

guix time-machine -C channels.scm -- guix shell -m manifest.scm ...
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The channel file

(list (channel
(name ’guix)
(url "https://git.savannah.gnu.org/git/guix.git")
(branch "master")
(commit
"35b176daf1a466f136f0b77c03de78f482a30702")

(introduction
(make-channel-introduction
"9edb3f66fd807b096b48283debdcddccfea34bad"
(openpgp-fingerprint
"BBB0 2DDF 2CEA F6A8 0D1D E643 A2A0 6DF2 A33A 54FA")))))
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Two files define your environment

manifest.scm defines the list of packages

channels.scm defines the versions

Store both files in your version-controlled project directory!
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Three types of environment

Extended $HOME environment
guix shell -m manifest.scm

Your $HOME environment plus the packages from the manifest

Not transferable, not reproducible

Good for testing software, using conflicting packages

Clean environment
guix shell --pure -m manifest.scm

Resets all environment variables ($PATH etc.)

Unrestricted access to local files and network

Good for isolating software but not data

Containerized environment

guix shell --container -m manifest.scm

Same isolation/protection as with Docker

No access to unrelated files, no network

Best choice for reproducibility
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Containers with privileges

Network access
guix shell --container --network -m manifest.scm

Grants unrestricted network access

No restriction possible

Local file access
guix shell --container --expose=/etc/ssl/certs -m manifest.scm

Grants read-only access to a file/directory

guix shell --container --share=$HOME/data -m manifest.scm

Grants read and write access to a file/directory
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Why Guix rather than Docker?

Reproducible containers

Source code for containers

Source code for all packages in a container

No huge image files

Can export to Docker and Singularity
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Why Guix rather than Conda?

Reproducible environments

Source code for all packages in an environment
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The dual nature of software
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Summary: reproducible environments

Four commands
guix shell: run in a controlled environment

guix describe: record software versions

guix time-machine: replay software versions

guix pull: update Guix, with all its packages

Two files
manifest.scm: lists your packages

channels.scm: defines versions
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