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➤ PyPI is the main repository of Python packages 

➤ Almost 200,000 packages 

➤ Almost 1.5 million releases 

➤ Anyone can claim a name and upload without any review

3

Python Package Index
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➤ pip is the standard way to install packages 

➤ Should be as simple as:

pip install PACKAGE_NAME
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Pip Installs Packages
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➤ pip is the standard way to install packages 

➤ Should be as simple as:

pip install PACKAGE_NAME
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Pip Installs Packages

 https://xkcd.com/2038/

➤ You should not: 

sudo pip install PACKAGE_NAME

pip install !--user PACKAGE_NAME
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➤ Standard library module to create environments in isolated folders 

python -m venv /path/to/new/virtual/environment 

source /path/to/new/virtual/environment/bin/activate  

➤ No special privileges required 

➤ Easy to manage many independent environments
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Virtual environments

Python 3.3+
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Why virtual environments aren’t enough

pip install xrootd
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Why virtual environments aren’t enough

pip install xgboost
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Why virtual environments aren’t enough

➤ Dependent on having a suitable existing Python installation 

➤ Dependent on the upstream maintainers having good packaging 

➤ Incomplete: uses parts of the host system, especially its compilers 

➤ Limited to PyPI packages (though this is evolving: QT and CMake are now available)
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Why virtual environments aren’t enough

➤ Dependent on having a suitable existing Python installation 
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➤ Incomplete: uses parts of the host system, especially its compilers 

➤ Limited to PyPI packages (though this is evolving: QT and CMake are now available)
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➤ Language agnostic package manager (Python, C++, R, Julia, Rust, Go, Java, Ruby, Fortran, …) 

➤ Multi platform (Linux, macOS, Windows) 

➤ Multi architecture (i386, x86_84, aarch64, ppc64le) 

➤ Usage is similar to venv 

conda create !--name my-environment python=3.7 ipython numpy jupyterlab 

conda activate my-environment 

➤ Anaconda, Inc. provides around 2,000 packages
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Conda
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➤ Language agnostic package manager (Python, C++, R, Julia, Rust, Go, Java, Ruby, …) 

➤ Multi platform (Linux, macOS, Windows) 

➤ Multi architecture (i386, x86_84, aarch64,ppc64le) 

➤ Usage is similar to venv 

conda create !--name my-environment python=3.7 ipython numpy jupyterlab 

conda activate my-environment 

➤ Anaconda, Inc. provides around 2,000 packages
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Conda
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Conda-forge

➤ Community maintained collection of conda packages 

➤ Over 1,600 members 

➤ Over 8,000 packages available and rapidly growing 
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➤ Community maintained collection of conda packages 

➤ Over 1,600 members 

➤ Over 8,000 packages available and rapidly growing 

➤ Now includes: 
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Conda-forge

Pythia 8

RapidSim

VOMS

iminuitHepMC

cppyy
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➤ Language agnostic! 

➤ Provides it’s own compiler toolchain with full C++17 support (Clang 9/GCC 7.3) 

➤ “Hard” packages are already present and maintained (build systems, Boost, X11) 

➤ It’s not just analysis tools 

➤ Install bash, htop, vim, singularity 

➤ Effectively no dependencies on the host system 

➤ MacOS 10.9+/CentOS 6+/Windows 64bit 

➤ Open community 

➤ Missing package: You can add it 

➤ Broken/hard to install package: You can fix it (and people are generally happy to help)
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Why conda-forge?

mailto:christopher.burr@cern.ch


christopher.burr@cern.ch ○ PyHEP 2019 ○ Packaging for Python and Beyond 

➤ Reliably install ROOT in under 5 minutes on any machine 

➤ Linux, macOS, and Windows Subsystem for Linux (cling doesn’t support native 64-bit Windows) 

➤ Complete installation with C++17, graphics, OpenGL 

➤ Seamlessly integrates with the rest of conda-forge 

➤ No builtin dependencies (excluding cling for now) 

➤ No PYTHONPATH/LD_LIBRARY_PATH mess 

➤ Downloaded over 50,000 times since it was released 9 months ago 

➤ Currently working with the ROOT team to integrate with their nighties 

➤ Plan to release the binaries to a dedicated conda channel 

➤ If you’ve be interested in using these, please let me know!
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ROOT
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➤ Create a pull request against 

https://github.com/conda-forge/staged-recipes 

➤ Can be mostly automated using 

conda skeleton pypi zfit
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Adding a new package to conda-forge
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Updates

➤ Bots monitor for new releases 

➤ Even works with non-standard URLs 

➤ Maintainers normally just have to 

click merge
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➤ Conda only supports installing binaries* 

➤ Relies on the solver knowing about API/ABI compatibility 

➤ Packages with shared libraries should specify what their ABI stability is 

➤ Doesn’t necessarily restrict what you can do 

➤ Variants can be used to provide different versions of a packages 

➤ BLAS can be provided by netlib, mkl, blis and openblas 

➤ Several MPI variants 

➤ TensorFlow has CPU and (several) GPU variants
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Binary only distribution

*Some organisations mirror the conda-forge build infrastructure for their own internal use
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➤ What about when ABIs change? More 🤖! 

➤ A line is added to a git repository 

➤ Pull requests appear that rebuild packages in the correct order
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Migrations
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➤ Migration is currently ongoing for ppc64le and aarch64 support 

➤ ROOT is included as a target 

➤ Support for compiling CUDA with nvcc is rapidly maturing 

➤ Adds three additional additional targets (different driver versions) 

➤ Close to being fully supported by the conda-forge tooling 

➤ GPU variants of packages are already being added
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Alternative architectures 
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➤ One repository per package (“feedstock”) 

➤ All packages are built using well known CI providers 

➤ A year ago this was Travis CI + Circle CI + Appveyor  

➤ Now mostly Azure Pipelines 

➤ Native builds for alternative architectures:  

➤ ppc64le with Travis CI 

➤ aarch64 with Drone CI 

➤ All managed by an external package: conda-smithy 

➤ Used to regenerate CI configuration for each update
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Build infrastructure for conda-forge
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➤ Long term reproducibly is important for science 

➤ Easy to export exact builds of everything that was installed
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Long term reproducibility

conda list !--explicit !--md5 > environment.txt

conda create !--name my-new-env !--file environment.txt
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➤ Bad metadata in old packages can “poison” the solver 

➤ Mechanism exists for patching this but it’s fiddly 

➤ Current solution is to move packages to a “broken” channel 

➤ Channel list must have “conda-forge/label/broken” appended 

➤ URL also changes (for now) 

➤ Lots of benefits to having a docker container “just in case” 

➤ Currently setting up a mirroring proxy for conda within LHCb 

➤ Also deploying to CVMFS 

➤ Ask me if you're interested
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The problem with long term reproducibility
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➤ Creates a relocatable self extracting archive of a conda environment
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conda-pack

https://conda.github.io/conda-pack/
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➤ Automate deployment 

➤ Keep it simple if possible 

➤ Make it easy to run tests against a pre-existing installation 

➤ If it’s compiled: provide as many pre-build wheels as you can 

➤ pip install should work for Python packages 

➤ But also include source distributions!
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General comments
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➤ Use setuptools_scm 

➤ Removes all duplication of version numbers 

➤ Uses version control to compute version numbers 

➤ Even accounts for installs from dirty clones
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Versioning

 

1.0.0 

1.0.1.dev9+g59ff2f1

Release: 

9 commits later:
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➤ PyPI finally supports API tokens!
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PyPI

http://pyfound.blogspot.com/2019/07/pypi-now-supports-uploading-via-api.html
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➤ First: Don’t vendor or have builtin dependencies
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Vendoring

How To Make Package Managers Cry: https://www.youtube.com/watch?v=NSemlYagjIU
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➤ First: Don’t vendor or have builtin dependencies 

➤ Second: Seriously…don’t...
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Vendoring

How To Make Package Managers Cry: https://www.youtube.com/watch?v=NSemlYagjIU
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➤ First: Don’t vendor or have builtin dependencies 

➤ Second: Seriously…don’t... 

➤ Third: Make it easy to unvendor them
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Vendoring

How To Make Package Managers Cry: https://www.youtube.com/watch?v=NSemlYagjIU
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➤ First: Don’t vendor or have builtin dependencies 

➤ Second: Seriously…don’t... 

➤ Third: Make it easy to unvendor them 

➤ Finally: At least make sure they’re contained 

➤ Statically link 

➤ Ensure symbols are hidden 

➤ Don’t put vendored files in standard locations (e.g. shared libraries in $PREFIX/lib/)
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Vendoring

How To Make Package Managers Cry: https://www.youtube.com/watch?v=NSemlYagjIU
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➤ Create Python wheels from conda packages 

$ conda press !--subdir osx-64 !--skip-python !--fatten iminuit=1.3.7=py37h86efe34_0 

created fat wheel: iminuit-1.3.7-0_py37h86efe34-cp37-cp37m-macosx_10_9_x86_64.whl 

➤ Why? 

➤ Centralises the building of packages 

➤ Easier to pull in dependencies 

➤ Use newer ABIs than manylinux<n>
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conda-press

https://pydata.org/nyc2019/schedule/presentation/41/conda-press-or-reinventing-the-wheel/
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in

38

Package structure

Package code

 See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure

Package code

 See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: Tests

Tests

 See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: setup.py

See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: Description

See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: Manifest

See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: Versioning

No need to have a file with the version number

Also versions unreleased code

1.0.0 

1.0.1.dev9+g59ff2f1

Release: 

9 commits later:

See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: Dependencies

Needed to execute setup.py

Needed to use the package

See https://github.com/pypa/sampleproject for a more complete example
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├─ packagename 

│  ├─ !__init!__.py 

│  └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: Development

pip install -e ".[dev]"

Set up a development environment with

See https://github.com/pypa/sampleproject for a more complete example
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➤ It’s controversial but I like source directories 

➤ Helps isolate editable installs 

➤ Less likely to result in “works for me” 

➤ For a fuller justification see here: 

https://blog.ionelmc.ro/2014/05/25/python-packaging/

├─ src 

│  └─ packagename 

│     ├─ !__init!__.py 

│     └─ !!... 

├─ tests 

│  └─ !!... 

├─ setup.py 

├─ README.md 

├─ LICENSE 

└─ MANIFEST.in
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Package structure: Source directory

 See https://github.com/pypa/sampleproject for a more complete example
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