
simulation



Why do we 
simulate?



Questions biologists ask 

•  What are the principles governing 
biological systems? 

•  How is something (a gene, an organism) 
evolutionarily related to something else? 

•  How does something (molecule, protein 
complex, cell, organism) interact with 
something else? 



What can we 
simulate?



Where do we 
need tools?



The Simulation Cycle 

Run simulation 
Make predictions 

Collect facts 
Observation 
Experiments 

Build/modify 
simulation based 
on hypotheses 
you believe 
explain data 
 



BioNetGen

http://www.apple.com
















critique



The Simulation Cycle 

Run simulation 
Make predictions 

Collect facts 
Observation 
Experiments 

Build/modify 
simulation based 
on hypotheses 
you believe 
explain data 
 



RuleBender

http://www.biomedcentral.com/content/pdf/1471-2105-13-S8-S3.pdf


















Mosbie

http://www.biomedcentral.com/content/pdf/1471-2105-15-316.pdf


Assignment 1



Many design 
options…



Show grid?



Mark types/
attributes?



Initial state?



Rules?  
# Triggers?



Stopping 
conditions



Interactions?



2d grid,  
3d, nd?



animation?


