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● Biochemical system simulator, directed at biologists/chemists 
(ie little computing or maths expertise)

● GUI-based standalone software (QT)
● Has now a well-established worlwide user-base
● Around 100 papers published yearly that use COPASI
● Over 10,000 downloads per year

http://copasi.org     @COPASI_software

http://copasi.org/


● ODE, SDE, or SSA
● Discrete events
● Steady states
● Stability analysis
● Parameter scans
● Sensitivity analysis
● Metabolic Control Analysis
● Time scale separation analysis 

● Optimisation, 
● Parameter estimation
● Cross-sections
● Lyapunov exponents
● Network diagrams
● 2D and surface plots
● GUI and command line versions
● Reads/writes SBML

http://copasi.org     @COPASI_software

http://copasi.org/


University of Manchester FEPS
HTCondor pool

● Setup by Ian Cottam around 2009 
● 3000 CPU cores mostly from student terminal room 

workstations
● During daytime about 100 machines available
● Overnight, weekends and holidays, full power of 3000 

CPUs



Using COPASI with HTCondor

1) Edit model in COPASI
2) Set appropriate report 

format
3) Mark job for execution
4) Prepare HTCondor job 

specification file

5) Prepare output directories
6) Submit to HTCondor
7) Edit output to match 

required order
8) Create summary plots



User-friendly use of COPASI
with HTCondor ?

● Yes!
● Condor-COPASI is a package that will do that
● Needs to be installed in a Condor pool
● Registered users can then use it easily
● Condor-COPASI written in python, uses a web server
● Manages all Condor issues and emails user when job is 

complete
● Makes summary reports and plots automatically

github.com/copasi/condor-copasi
Kent E, Hoops S, Mendes P (2012) Condor-COPASI: High-Throughput 
Computing for Biochemical Networks. BMC Systems Biology 6:91

Ed Kent





Condor-COPASI 
high-throughput computing



Condor-COPASI
• Registered users (email needed)

• COPASI files with required tasks are uploaded to web 
server

• (Optionally) Condor-COPASI measures speed of each 
subtask

• Condor-COPASI breaks tasks in several subtasks, 
minimizing overhead costs

• Jobs are submitted to HTCondor

• Return results are collated in correct order

• Further processing of some results

• All results zipped

• User alerted by email that results are ready



Condor-COPASI Tasks
• Stochastic simulation repeats: same simulation 

repeated to draw time-dependent distributions

• Parameter scans: parameters varies and simulated 
repeated

• Sensitivity optimization: finding maximum and 
minimum values of local sensitivities in wide 
parameter space

• Parameter estimation repeat: repeats same 
(stochastic) optimization algorithm

• Optimization repeat: repeats same (stochastic) 
optimization algorithm

• Parameter estimation with all algorithms: runs the 
same problem with all algorithms available





Condor-COPASI 
high-throughput computing



Load-balancing

• How many subtasks 
should be submitted 
to each node?

• If too few, lots of jobs 
with high overhead

• If too many, very few 
jobs and little benefit 
from parallelization

• Ideally jobs should 
execute for ~20min



Work in progress: Cloud-COPASI

Hasan Baig

• Updated web front-end (updated Django and Python 3)

• Uses Bosco to support different task managers 

• Allow execution on AWS
• Add new use cases



1D likelihood profiles for 
parameter identifiability 

analysis

 Re-optimizing all parameters p
j≠i

 for fixed values of p
i
 

around the solution
 Confidence intervals for each parameter can be 

estimated based on likelihood contours (C
LC

)or on 

likelihood ratios (C
LR

), e.g.:

LP (pi)=minp j ≠i
(SSR ( p j))

CLR={p : SSR ( p)≤SSR ( p̂)eχα

2
/n
}



Example: 1D likelihood profiles 
to assess parameter 

identifiability
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