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PartMC

- Particle-resolved Monte Carlo code for atmospheric aerosol simulation
- Developed at University of Illinois Urbana-Champaign
- Developed for more than 20 years!
- More than 4000 citations in research papers
- Written in the object-oriented paradigm, in Fortran 90
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PyPartMC: A maintainable Python interface

- Developed at UIUC and AGH University of Kraków
- We wanted a uniform interface across languages
- Using unmodified PartMC code and no shell
- No need for auxiliary files
- Usable as a single Python script or a notebook
- pip installable
- Available on Linux, macOS, Windows, Linux-ARM
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- Created by Wenzel Jakob, associate professor at EPFL
- Successor to his previous project - pybind11
- Exposes C++ to Python and vice versa
- A convenient wrapper over Python’s C API (Python.h)
- Minimal boilerplate
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To run PartMC, you need to:

- Install numerous dependencies
- Perform multi-language compilation
- Have knowledge of Bash, Fortran and Python

To run PyPartMC, you need to:

- pip install pypartmc
- Done!
- Or: Single click execution of an example

notebook on Google Colab!
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- When migrating from pybind11 to nanobind, our build backend changed too
- We needed to switch from setuptools to scikit-build-core
- scikit-build wanted to force installation of all CMake dependencies
- We need the install() to work for PyPartMC, but not any other package
- To prevent it, we had to resort to a undocumented CMake feature!
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- Created and maintained by Python Packaging Authority
- Easily create Python wheels for different operating systems

and architectures!
- Wheels available for all modern Python versions 

in CPython (3.9-3.14) and PyPy (3.9-3.11)
- Build wheels, test your code, and upload it to PyPI all 

in your CI workflow!
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Summary: How to create Fortran to Python bindings?

- Create an interface to C with Fortran’s ISO C bindings
- Create Python bindings with nanobind/pybind11 through C++
- Add garbage collection for Fortran objects if necessary
- Maintain your git submodules with dependabot if necessary
- Compile the library with CMake
- Package it as a Python wheel with cibuildwheel in your CI workflow
- Enjoy!



Useful links

- PyPartMC Github: https://github.com/open-atmos/PyPartMC
- PyPartMC SoftwareX article: https://doi.org/10.1016/j.softx.2023.101613
- nanobind_json Github: https://github.com/Griger5/nanobind_json

https://github.com/open-atmos/PyPartMC
https://doi.org/10.1016/j.softx.2023.101613
https://github.com/Griger5/nanobind_json


Thank you!


