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Motivation

“[..] in Biomodels database the model BIOMD0000000139 and 
BIOMD0000000140 are two different models and they are supposed 
to show different results. Unfortunately simulating them in Copasi 
gives same result for both the models. [..] “ 
(arvin mer on sbml-discuss)

Fig.: running model files (COPASI simulation tool)
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SED-ML Level 1 Version 1
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Levels: major revisions containing substantial 
changes 

Versions: minor revisions containing corrections 
  and refinements

Editorial board: coordinates SEDML development 
(elected by sedmldiscuss members) 

SEDML Level 1 Version 1:
• multiple models 
• multiple simulation setups
• time course simulations
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Major building blocks
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Fig.: SED-ML structure (Waltemath et al., 2011)
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Model Class: defining the models used in the 
experiment set-up
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– Ideally: link that unambiguously defines a model 
in an open repository 

– Optionally: model preprocessing
e.g., updated or additional model parameter, 
substituted mathematical function...

<model id="model1" name="spiking neuron"  
  language="urn:sedml:language:sbml.level-2.version-3" 
  source="urn:miriam:biomodels.db:BIOMD0000000127">
    <listOfChanges>   
      <changeAttribute 
        target="/sbml/model/listOfParameters/parameter  
        [@name='c']/@value" newValue="-55">
      </changeAttribute>
    </listOfChanges>
</model>
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Simulation Class: setting up the simulation

– Defining the type of simulation
– Defining the simulation algorithm to apply and 

its settings
• Reference: Kinetic Simulation Algorithm Ontology

http://www.biomodels.net/kisao/
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<uniformTimeCourse id="simulation1"  
 initialTime="0"
 outputStartTime="0" 
 outputEndTime="1000" 
 numberOfPoints="1000">
  <algorithm kisaoID="KISAO:0000088" />
</uniformTimeCourse>

http://www.biomodels.net/kisao/
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<uniformTimeCourse id="simulation1"  
 initialTime="0"
 outputStartTime="0" 
 outputEndTime="1000" 
 numberOfPoints="1000">
  <algorithm kisaoID="KISAO:0000088" />
</uniformTimeCourse>

Fig.: COPASI simulation tool

http://www.biomodels.net/kisao/
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<uniformTimeCourse id="simulation1"  
 initialTime="0"
 outputStartTime="0" 
 outputEndTime="1000" 
 numberOfPoints="1000">
  <algorithm kisaoID="KISAO:0000088" />
</uniformTimeCourse>

http://www.biomodels.net/kisao/
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TaskClass: grouping models and simulations
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– Assigning 1 simulation to 1 model at a time
– Multiple tasks

<listOfTasks>
  <task id="task1" name="spiking with initial 
   parameters" modelReference="model1" 
   simulationReference="simulation1" />
  <task id="task2" name="spiking with updated 
   parameters" modelReference="model2" 
   simulationReference="simulation1" />
</listOfTasks>
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– Assigning 1 simulation to 1 model at a time
– Multiple tasks

<listOfTasks>
  <task id="task1" name="spiking with initial 
   parameters" modelReference="model1" 
   simulationReference="simulation1" />
  <task id="task2" name="spiking with updated 
   parameters" modelReference="model2" 
   simulationReference="simulation1" />
</listOfTasks>
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DataGenerator Class: Post-processing
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– Defining all entities needed in the outputs
– Processing of result data after simulation
– Only on explicitly defined model entities
– ...and on predefined implicit variables,

e.g., time

<dataGenerator id="v" name="voltage">
  <listOfVariables>
    <variable id="v1" taskReference="task1"   target="/sbml/
     model/listOfParameters/parameter[@id='v']"/>
  </listOfVariables>
  <math:math>
    <math:ci>v1</math:ci>
  </math:math>
</dataGenerator>
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DataGenerator Class: post-processing
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– Defining all entities needed in the outputs
– Processing of result data after simulation
– Only on explicitly defined model entities
– ...and on predefined implicit variables,

e.g., time

<dataGenerator id="v" name="voltage">
  <listOfVariables>
    <variable id="v1" taskReference="task1"   target="/sbml/
     model/listOfParameters/parameter[@id='v']"/>
  </listOfVariables>
  <math:math>
    <math:ci>v1</math:ci>
  </math:math>
</dataGenerator>

“voltage”
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Output Class: defining the simulation output

– Defining an output type
– Defining what is to be stored/plotted for 

the output
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<plot2D id="plot1_Basic" name="voltage change over time">
  <listOfCurves>
    <curve id="c1" logX="false" logY="false" 
     xDataReference="timeDG" yDataReference="v" />
  </listOfCurves>
</plot2D>
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<plot2D id="plot1_Basic" name="voltage change over time">
  <listOfCurves>
    <curve id="c1" logX="false" logY="false" 
     xDataReference="timeDG" yDataReference="v" />
  </listOfCurves>
</plot2D>

Fig.: COPASI simulation tool
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Example: SED-ML in Computational Biology
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http://sysbioapps.dyndns.org/SED-ML_Web_Tools

SED-ED (Bioinformatics. 2012 Feb 25)

Fig.:SED-ML import/export in CellDesigner

http://sysbioapps.dyndns.org/SED-ML_Web_Tools
http://www.ncbi.nlm.nih.gov/pubmed/22368254
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Example: SED-ML and the CellML repository
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Fig.: CellML models with supplement SED-ML files. (CellML model repository)
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Example: SED-ML for computational 
neuroscience
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http://ars.informatik.uni-rostock.de/

Fig.: Roitman, Shadlen (2002)

http://ars.informatik.uni-rostock.de/
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How to contribute to SED-ML

1. Have a look at the current SEDML L1 V1
Specification document on http://sedml.org

2. Try out some of the existing examples
http://sedml.org, http://sourceforge.net/projects/libsedml

3. Identify what is missing for you to encode your simulation 
experimental setups  What can you not express?

4. Submit a feature request & post it on the list
feature request tracker: http://sourceforge.net/projects/sedml

mailing list: sedmldiscuss@lists.sourceforge.net

5. … submit a proposal with example files and prototype
proposal tracker: http://sourceforge.net/projects/sedml
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http://sed-ml.org/
http://sed-ml.org/
http://sourceforge.net/projects/libsedml
http://sourceforge.net/projects/sed-ml
mailto:sed-ml-discuss@lists.sourceforge.net
http://sourceforge.net/projects/sed-ml
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Thank you for your attention!
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http://sed-ml.org

http://sed-ml.org/
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