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Reaction diffusion systems are used in many fields of science, such as biology, chemistry, and 

physics. Solving these systems is computationally intensive. Code developed in scientific 

research is often not reusable, as it is written in a way that is ad-hoc and not easily integrated 

into existing software. This makes it difficult to build on the work of others and to reproduce 

results. This is especially true for scientific code that is written in low-level languages like C++ 

and Fortran. The Python ecosystem provides a way to integrate scientific code into a high-level 

language, making it easier to reuse and build on the work of others. 

We have written a Python module, Pigreads, the Python-integrated GPU-enabled reaction 

diffusion solver. It is written in OpenCL and C++, is designed to be interfaced with Python via 

Pybind11. The module is designed to be used in combination with NumPy and SciPy. This is a 

big advantage compared to existing solvers, which are often written in C++ and require a lot of 

boilerplate code and additional scripts to be used effectively. 

Via the Python API, the user can easily set up the reaction diffusion system and solve it on the 

GPU. The user can then make use of the Python ecosystem to analyse the results, for instance 

by visualising the results using Matplotlib. The module is available on GitLab and PyPI. The 

module is well-documented and is properly tested using continuous integration. We have so far 

used the module for interactive simulations of reaction diffusion systems, as a backend for a 

web application, and as a forward model for optimisation problems. Models can be easily added 

by writing a minimal YAML-file with a few lines of OpenCL code or imported from Myokit 

and CellML files. 

The module could be used in the future for parameter estimation, uncertainty quantification, 

sensitivity analysis, and model reduction. It could also be integrated into clinical workflows for 

personalised medicine. 
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