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➤ I presented at NixCon 2018 in London last October 

➤ https://nixcon2018.org 

➤ I’d summarise four general areas 

➤ Management of the Nix project (roadmap, release management, managing CVEs, …) 

➤ Users of Nix for managed hosting 

➤ Users of Nix in HPC 

➤ Crazy side projects 

➤ Several HPC abstracts were submitted to NixCon 2018 

➤ Organisers picked one (A second was added when a talk was cancelled) 

➤ There might be a dedicated HPC track for NixCon 2019
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NixCon 2018

https://nixcon2018.org/images/nixcon2018.svg
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➤ GRICAD HPC center in Grenoble 

➤ Share Nix store using NFS 

➤ Use Nvidia GPUs, Infiniband networking and Intel compilers 

➤ Blue Brain Project 

➤ Compute Canada 

➤ Also installs packages to CVMFS 

➤ Doesn’t expose Nix to users 

➤ Research groups from supercomputing and quantum chemistry 

➤ Have also spoken to other users from both academic and commercial HPC 

➤ Several groups build the entirety of nixpkgs
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HPC users of Nix

https://www.youtube.com/watch?v=s5iY3CsdSfQ

https://doi.org/10.1145/2830168.2830172

https://fosdem.org/2018/schedule/event/computecanada/
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➤ I’ve prototyped a single user Nix 

➤ Similar to the current model 

➤ New software is installed by experts or 

continuous integration 

➤ Users only install packages indirectly 

➤ Advanced users can install software locally 

from the S3 cache
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Current prototype
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➤ Multiuser installations are far more common 

➤ A privileged daemon process is running at all times 

➤ Nix commands use a socket to control the daemon 

➤ Builds are performed by dedicated user accounts in a sandbox 

➤ Security provided by file permissions, user namespaces and secomp polices
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Multiuser Nix

nix-env -i $MY_PACKAGE

Is the package
in /nix/store

Package available
from binary cache?

False

Create profile symlinks

True

Download and extract
into/nix/store

True

Setup sandbox and
build locally

False

Done
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➤ Nix officially supports sharing /nix/store using NFS 

➤ GRICAD use NFS with a multiuser Nix installation 

➤ Biggest NFS store is shared between 190 nodes 

➤ Second NFS store is shared between 56 nodes 

➤ Users only have direct access to a small number of “head” nodes 

➤ Other nodes don’t perform installations 

➤ Scales surprisingly well, but not suitable for LHC-scale computing
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Using NFS for /nix/store

mailto:christopher.burr@cern.ch


christopher.burr@cern.ch ○ Nix update ○ HSF Packaging WG meeting

➤ Nix talks to the daemon using a socket… 
…so use a tunnel to connect remotely! 

➤ No need for local write access to the store 

➤ Sandboxing prevents malicious builds 

➤ Shared filesystem has to be able to 

distribute changes relatively quickly 

➤ O(1 minute) is probably good enough
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Master-host model
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Store directories

}

}

}

}

}

Package directories 

➤ Contain files and directories 

➤ Dependency graph is known 

➤ Immutable once created

Environments 

➤ Contain symlinks and directories 

➤ Dependency graph is known 

➤ Immutable once created

Profile directories 

➤ Symlinks to environments 

➤ Current version a symlink to a generation (mutable) 

➤ Generations are a symlink to an environment (immutable)

}}
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➤ Every directory in the Nix store is immutable 

➤ All caching (kernel/disk/catalog) can be “permanent” 

➤ Each store directory could be a read only disk image (iso9660/squashfs/…) 

➤ CVMFS client could then unpack these transparently 

➤ Faster to download one “large” file than many small files? 

➤ Far fewer files on the Stratum 0 for garbage collector to manage 

➤ Dependencies between store directories are known 

➤ Could CVMFS prefetch dependencies? 

➤ Also applies to most of the other systems being considered
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Optimising  distribution

Disclaimer: I know fully how CVMFS actually works
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➤ Nix supports directly building Docker and Singularity images 

➤ Docker images are graphs of layers 

➤ Layers do NOT have to depend on the previous layer 

➤ Store’s immutability can improve layer caching 

➤ One package per layer (but docker has a 125 layer limit) 

➤ Various algorithms can be used to choose the best grouping 

➤ More details at 

➤ This feature’s development was sponsored by Target (the US retailer) 
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Containers

https://grahamc.com/blog/nix-and-layered-docker-images
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➤ The store path is included in the store directory hash 

➤ Ignoring purity, Nix packages are trivially relocatable 

➤ Provided the filename prefix is the same length 

➤ If needed extend/truncate the hash 

➤ Perfectly reliable in my testing 

➤ Would be relatively easy to add 
to the Nix executable
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Relocatability

Relocate package

files remaining

Is symlink?

True

Done

False

Make equivalent
symlink

True

sed 's#${old}#${new}#g' ${old} > ${new}

False
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➤ Nix knows how to build everything 

➤ Why not use it for setting up development environments 
while still supporting incremental builds? 

➤ Quickly hacked a prototype together 

➤ Uses the same information as the generic builder 

➤ Independent of the build system used 

➤ A student I met at NixCon will hopefully be working on this 

➤ Could also consider relocating some packages instead of building 

➤ Develop ROOT → Build ROOT → Test by running Gaudi
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Development environments
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➤ There are more users of Nix than I realised 

➤ Both inside and outside of HPC 

➤ HPC seems like a new use case for the developers 

➤ Nix is 15 years old 

➤ Feels much more thought-out and mature that other tools I’ve used 

➤ Nothing is perfect: Nix’s biggest weakness is it’s accessibility to new users 

➤ Discussed at NixCon and appears to be improving 

➤ New command line app (Still a WIP but improving the command line interface) 

➤ A Wiki 

➤ A better docker container 

➤ Binary installations to non-standard directories
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Conclusions

https://nixos.wiki/

https://github.com/LnL7/nix-docker
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Questions?


