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General info

COPASI is a software tool for editing, 
simulating, and analyzing models of 
biochemical reaction networks.

COPASI is available for all major platforms 
(Linux, Windows, OS X), easy to install

COPASI is free and open source software.





Outline

• What kind of models can COPASI 
handle? 

• Some examples of COPASI‘s features

• Demonstrations



The model
Compartments – Species - Reactions



The model (continued)

The basics, classical biochemical model:

•The compartments have a volume and 
contain metabolites

•The species have a concentration

•Reactions consume and produce 
metabolites and have a reaction rate 
(arbitrary kinetic functions)



• Arbitrary ordinary differential and 
algebraic equations

• Discrete events

The model (continued)







  

Simulation

Simulation means the computer calculates the 
time course of the variables of the system

Model

Set of ODEs

Is converted into

Time courses

Is solved (numerical integration)

For deterministic simulation



  

different mathematical interpretations of a 
model

A key feature of COPASI is the ability to switch 
transparently between a deterministic and a 
stochastic model interpretation

● Deterministic: ODEs are automatically generated 
and solved using LSODA

● Stochastic: Reaction rates are converted to 
reaction probabilities. Exact simulation with 
Gibson/Bruck or hybrid simulation



  

Stochastic Simulation

Simulation means the computer calculates the 
time course of the variables of the system

Model

Marcov chain

Is converted into

Time courses

realisations of the stochastic process are generated

For stochastic simulation





  

Other analysis features

● Lyapunov 
exponents

● Parameter 
scan

● General sensitivities (first and second order)

● Optimization
● Parameter fitting
● Time scale analysis
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