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BioDynaMo is a modular, high-performance 
agent-based simulation platform written in C++ 
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Agent-based simulation

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

https://doi.org/10.1093/bioinformatics/btab649
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Scientific Impact
Community Impact
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I. Main BioDynaMo Article

Bioinformatics Journal (Oxford)
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BioDynaMo overview

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

https://doi.org/10.1093/bioinformatics/btab649
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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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Neuroscience Use Case

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

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


  10

Oncology 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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Epidemiology Use Case

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

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


  12

BioDynaMo Performance

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

https://doi.org/10.1093/bioinformatics/btab649
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Scientific Impact
Community Impact
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Ongoing BioDynaMo Projects

• Spatal spread of HIV in Malawi with the UNIGE
• Retnal self-organizaton
• Radiaton induced lung injury simulaton
• Substtute in-vitro experiments with simulatons
• Modelling COVID-19 spread in closed environments
• Simulation of financial markets
• Wealth distribution in societies
• Simulation of mosquito borne diseases
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Agent-Based Modelling of Social-
Ecological Systems

• Understanding Social-Ecological Systems (SES) is crucial to
supportng the sustainable management of resources

• ABM is a valuable tool to achieve this because it can
represent the behaviour and interactons of organisms,
human actors and insttutons

• ABM have already been widely used to study SES

• However, ABMs of SES are by their very nature complex and
compute intensive
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Example Ecological ABM's

● Interaction between human and the natural
habitat of wildlife (road construction,
deforestation, animal reproduction)

● Smart cities where traffic is based on ABM and
derived predictions

● Modeling the spreading of wildfires in order to
reduce large forest fires
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Summary

● BioDynaMo is capable of simulating billions of
agents in a wide variety of research fields.

● BioDynaMo is a generic Agent-Based
Simulation toolkit well suite to also model SES

● We are looking forward to work together with
domain experts on creating proof of concept
social-ecological simulations
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Questions?

For more see https://biodynamo.org
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