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Timelines

Pre­history

Stone age Iron ageBronze age history

Pre­history

Analog age PC ageMainframe age history

Invention 
of writing

Invention 
of SBML



Obligatory quote

Those who cannot remember the past are 
condemned to repeat it.

George Santayana (1905)
The Life of Reason: or, the Phases of 
Human Progress 



Experiment + simulation
in 1943

J. Biol. Chem. 1943 151: 553­577



Experiment + simulation
in 1943





Differential analyser

Metropolitan Vickers differential analyzer at 
Manchester University.



Electric analog computer 
model of catalase

Arch. Biochem. Biophys. 1952 37: 322­339



Digital computer model of 
glycolysis - 1960!

• Analog computers could not cope with large networks
• 500 hours of UNIVAC I time
• Euler method for integration, 12­digit numbers
• Many failures of model against experiment but an 

exemplary application of model­based reasoning





UNIVAC I at U. Penn.



The Manchester “Baby”



First generic simulator – 
BIOSSIM



Stiff ODEs in 1970s



1980s: microcomputers → 
“user-friendlyness”



METAMOD - 1986



1990s
Gepasi SCAMP



PMB: Portable MetaBolic 
standard format – 1999

• Preliminary efforts for a common file format, 
last revision September 1999

• Franco Bignone, Athel Cornish­Bowden, David 
Fell, Igor Goryanin, Jannie Hofmeyr, Pedro 
Mendes, Brett Olivier, Mark Poolman, Johann 
Rohwer, Herbert Sauro, Alex Selkov

• We really need good abstract model. Which 
language may be used for describing it (BNF, 
SGML or XML DTD, relational ­ you name it) 
much less significant.       Igor Goryanin





Mendes group

Kummer group

● ODE and stochastic simulation
● MCA, stability analysis, parameter scans
● Optimisation, fitting
● Sensitivity analysis
● GUI and command line versions
● Reads/writes SBML

http://www.copasi.org

Latest release: Build 33

Now under OSI approved 

license: Artistic License 2.0
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