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Why SBML ? 

Goal: reproducible and reusable  

models and simulations 



What is SBML ? 

A machine-readable format for representing 
computational models in systems biology 

Tool-neutral exchange language for software 
applications 

Expressed in XML 



 Declares model not procedure 

 Independent of modelling formalism 

What is SBML ? 
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SBML Level 3 

additional 
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core 

mathematically necessary for 
correct interpretation 

possibly 
necessary 



SBML Level 3 

xmlns=“http://www.sbml.org/sbml.level3/version1/core” 

xmlns:comp=“http://www.sbml.org/sbml/level3/version1/comp/version1” 

<sbml 

xmlns:qual=“http://www.sbml.org/sbml/level3/version1/qual/version1” 

xmlns:layout=“http://www.sbml.org/sbml/level3/version1/layout/version1” 

xmlns:spatial=“http://www.sbml.org/sbml/level3/version1/spatial/version1” 

comp:required=“true” 

qual:required=“true” 

layout:required=“false” 

spatial:required=“true” 
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L3 package development 

Your model does not fit 
with existing SBML 



L3 package development 

1. Propose a new package 
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L3 package development 

1. Address a problem that SBML users would find useful 

2. Biological processes/phenomena 

3. Extends SBML naturally from L3 core 

4. Not a duplication of something existing 

Voting criteria: 



L3 package development 



L3 package development 

Package Working Group 

- Mailing list open to anyone 

- One or more of the original proposal authors 

- One of the current SBML Editors  



L3 package development 

Formal specification 

Two separate pieces of 
software that support 

the specification 



L3 package development 

Formal specification ??? 
- use official SBML Level 3 package template 

- include UML diagrams 

- provide full explanation 



L3 package development 

Formal specification 

Two separate pieces of 
software that support 

the specification EXPECT  
INTERACTION 



L3 package development 
Two separate pieces of 
software that support 
the specification 

??? 
• manipulate constructs 

NOT just store and retrieve 

libSBML X X 



L3 package development 

??? 

• each tool must manipulate a majority of the constructs 

• between them they must manipulate ALL of the constructs 

Two separate pieces of 
software that support 
the specification 



L3 package development 

??? Two separate pieces of 
software that support 
the specification 

• test models and corresponding test results  

(Best case scenario) 



L3 package development 

SBML Editors 
review specification 

and 
implementations 



L3 package development 



L3 package development 

http://sbml.org/Documents/SBML_Development_Process/
SBML_Development_Process_for_SBML_Level_3 

Full details of the process: 
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• create 

• manipulate 

• convert 

• validate 

API library for working with SBML  
• read 

• write 



libSBML and L3 packages 
libSBML-5 

libSBML core  

Layout  
package 

Spatial  
package 

Comp 
package ABC  

package 



libSBML and L3 packages 
libSBML-5 

libSBML core  

Layout  
package 

Spatial  
package 

Comp 
package ABC  

package 

Optionally 
included 
in build 



libSBML and L3 packages 



libSBML and L3 packages 



libSBML-5 

libSBML core  
(very minor API changes from libSBML-4) 

SBML 
Extension SBasePlugIn SBase 

ExtensionPoint 
SBMLExtension 

Namespaces 

SBasePlugIn 
Creator 

SBMLExtension 
Registry 
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libSBML core  
(very minor API changes from libSBML-4) 

SBML 
Extension SBasePlugIn 

ABCModel 
PlugIn 

SBase 
ExtensionPoint 

SBMLExtension 
Namespaces 

SBasePlugIn 
Creator 

SBMLExtension 
Registry SBMLDocument 

PlugIn 

ABC 
Compartment 

PlugIn 

Implementing a package 



SBase object 

loads PlugIns 

read/write/other 
SBMLExtensionRegistry 

 object 

How does it work ? 



Implementing a package 

http://sbml.org/Software
/libSBML/Tutorials 
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Links 

http://sbml.org 

http://sbml.org/Community/Wiki#SBML_Level_3 
Current L3 packages + status: 

http://sbml.org/Documents/SBML_Development_Process/
SBML_Development_Process_for_SBML_Level_3 

Process for developing a package: 

http://sbml.org/Software/libSBML/Tutorials 
libSBML tutorial: 
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