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BioDynaMo is a high-performance and modular, 
 agent-based simulation platform written in C++. 
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BioDynaMo Performance 1/2

Source: Breitwieser et al. 2021, https://doi.org/10.1093/bioinformatics/btab649 

https://doi.org/10.1093/bioinformatics/btab649
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BioDynaMo Performance 2/2

Source: Breitwieser et al. 2021,  https://doi.org/10.1093/bioinformatics/btab649

https://doi.org/10.1093/bioinformatics/btab649
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Impact of Speed and Efficiency

● Simulate larger and more 
complex models

● Reduce development time
● Explore bigger parameter 

space
● Reduce cost

Images credit: https://github.com/kthohr/optim, https://doi.org/10.1093/bib/bbm024 

https://github.com/kthohr/optim
https://doi.org/10.1093/bib/bbm024
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Modular Software Design

Epidemiology use case Oncology use case Neuroscience use case

Source: Breitwieser et al. 2021, https://doi.org/10.1093/bioinformatics/btab649 

https://doi.org/10.1093/bioinformatics/btab649
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Features and abstraction layers

Source: Breitwieser et al. 2021, https://doi.org/10.1093/bioinformatics/btab649 

https://doi.org/10.1093/bioinformatics/btab649
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Demo
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Main BioDynaMo Article

Bioinformatics Journal (Oxford)

 https://doi.org/10.1093/bioinformatics/btab649

https://doi.org/10.1093/bioinformatics/btab649
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Roadmap

● Release v1.02
● Improvements for continuum-based approach 

(see Tobias talk).
● Distributed runtime

Domain decomposition

Distributed system architecture
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Summary

● Due to our tireless efforts, BioDynaMo is capable of simulating billions 
of agents in a wide variety of research fields.

● We added numerous new features
– Parameter space exploration
– Statistical analysis
– Multiple execution modes (e.g. randomization)
– Hierarchical model support
– …

● Improved ease-of-use and documentation
– 15 new BioDynaMo notebooks
– 11 demos
– Can be explored from within the web-browser without installing BioDynaMo
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Questions?

Lukas.Breitwieser@cern.ch

mailto:Lukas.Breitwieser@cern.ch
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Supplementary Material
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15 BioDynaMo Notebooks

https://biodynamo.org/examples/notebooks

https://biodynamo.org/examples/notebooks
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https://biodynamo.org/notebooks/ST01-model-initializer.html

https://biodynamo.org/notebooks/ST08-histograms.html

https://biodynamo.org/notebooks/ST01-model-initializer.html
https://biodynamo.org/notebooks/ST08-histograms.html
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BioDynaMo Demos

https://biodynamo.org/examples/demos

https://biodynamo.org/examples/demos
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Release v1.02
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