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Simula'on  Experiment  
Descrip'on  Markup  Language

• What	  is	  it	  about?	  
• Where	  are	  we?	  
• Where	  are	  we	  going?	  



It  all  started  2008  …

Superhackathon	  2008,	  Okinawa,	  Picture	  by	  Mike	  Hucka	  



Reproducibility

COPASI	  

VCell	  

Matlab	  

Jarnac	  

PySCeS	  
BioModels	  
Database	  

Publica8ons	  



Proprietary  Solu'ons

Jarnac:	  hWp://sbw.sf.net	  	  



Proprietary  Solu'ons

Pysces:	  hWp://pysces.sourceforge.net/	  	  

>>>	  import	  scipy	  

>>>	  mod.scan_in	  =	  'x0'	  

>>>	  mod.scan_out	  =	  ['J_R1','J_R6','s2_ss','s7_ss']	  

>>>	  scan_range	  =	  scipy.linspace(0,100,11)	  

>>>	  mod.Scan1(scan_range)	  

	  

Scanning	  ...	  

11	  (hybrd)	  The	  solution	  converged.	  

(hybrd)	  The	  solution	  converged	  ...	  

	  

done.	  

>>>	  mod.Scan1Plot(plot=[],	  title=None,	  log=None,	  format='lines',	  
filename=None)	  



Proprietary  Solu'ons

COPASI:	  hWp://www.copasi.org/	  	  



Proprietary  Solu'ons

JDesigner:	  hWp://sbw.sf.net	  	  



Exchange  …  

VCML	  

CopasiML	  
NeuroML	  

?	  

COPASI	  

VCell	  

Matlab	  

Jarnac	  PySCeS	  

COR	  

…	  
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Development  Process

•  Similar	  to	  SBMLs	  Development	  Process	  
• Primary	  forum	  online:	  	  
sed-‐ml-‐discuss@lists.sourceforge.net	  
•  Editorial	  Board	  of	  5	  Members	  voted	  by	  the	  
community	  
•  Twice	  yearly	  mee8ngs	  
• Regular	  phone	  conferences	  
• Adopt	  new	  Specifica8on	  only	  if	  there	  are	  two	  
applica8ons	  implemen8ng	  it	  and	  exchanging	  
descrip8ons	  



KiSAO:  Kine'c  Simula'on  
Algorithm  Ontology

• Defines	  &	  relates:	  	  

•  Simula8on	  Algorithms	  
•  Algorithm	  Parameters	  

KiSAO:	  hWp://biomodels.net/kisao/	  	  



SED-‐ML:  Repeatable  simula'on  
experiments

Model	  
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SED-‐ML:  Repeatable  simula'on  
experiments

Data	  Generators	  

Task	  

Reports	  

Model	  Simula8on	  



Availability



SED-‐ML  Level  1  Version  1



SED-‐ML  Level  1  Version  2

Data	  Generators	  
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SED-‐ML  Level  1  Version  2



Libraries

•  libSedML:	  .NET;	  BSD	  License	  	  
hWp://libsedml.sourceforge.net	  

•  libSEDML:	  C/C++	  with	  bindings	  for	  .NET,	  Java,	  Perl,	  
Python,	  R,	  Ruby;	  BSD	  License,	  
hWps://github.com/Bergmann/libsedml	  

	  
•  jlibsedml:	  Java;	  MIT	  License	  	  
hWp://sourceforge.net/projects/jlibsedml/	  

•  clibsedml,:	  C;	  BSD	  License	  
hWp://sourceforge.net/projects/clibsedml	  

	  



Applica'ons

• CellDesigner	  
• COPASI	  
•  JWS	  Online	  
• PySCeS	  
•  SBSI	  
•  SED-‐ML	  Script	  Editor	  
•  SED-‐ML	  Web	  Tools	  
•  Systems	  Biology	  Workbench	  
• VCell	  



Extensibility

•  Enhanced	  Output	  

• Computa8ons	  involving	  
inaccessible	  symbols:	  	  
•  CC	  
•  Stoichiometry	  Matrix	  
•  Jacobian	  
•  Eigenvalues	  …	  	  

• Bifurca8on	  Analysis	  



Outlook



SED-‐ML  Level  1  Version  3
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SED-‐ML  Level  1  Version  3

• Numerical	  Markup	  
Language:	  
hWps://code.google.com/p/numl/	  	  

•  1	  Prototype	  
implementa8on	  
available	  

• Parameter	  Es8ma8on	  
in	  discussion	  



@COMBINE

Breakouts:	  	  
• Wednesday	  4pm,	  	  
•  Thursday	  4pm,	  	  
•  Friday	  4pm	  

Frank	  Bergmann	   Sven	  Sahle	   Ion	  Moraru	  
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