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Towards model version control 
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Evolution of a model over time  

Waltemath et al. (submitted) 



www.sbi.uni-rostock.de 

Information in BioModels Database 

Directly accessible from the repository: 

 Original model file (any format) 

 Current model file 

 Date of creation and last 

modification 

  

Implicitly accessible:  

 Model file(s) at each BioModels 

Database release 

version 1 current version 

? 

      ... 

current version 

? 

release 2 release 1 

version 1 

? ? 
? 
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Information in PMR2 
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Information in model representation formats 

 CellML metadata specification 

 http://www.cellml.org/specifications/metadata/ 

 Elements from rdf, dc, dcterms, vcard 

 Trivial vs substantial changes 

 SBML History concept 

 dc:creator model creators 

 dcterms:created creation date 

 dcterms:modified modification date 

http://www.cellml.org/specifications/metadata/
http://www.cellml.org/specifications/metadata/
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Version information is not propagated to the users. 

 

Currently used algorithms are not suitable for difference detection in 

XML models (SBML, CellML, NeuroML). 

What is the problem? 
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Requirements for model version control 

- Find the difference between two model versions,  

- understand what a change is about,  

- and understand why a model update had been necessary. 

 

  

1. XML-aware algorithm for difference detection 

2.  Transparent changes 

3.  Justification for changes 
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1. XML difference detection: DiffList 
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1. XML difference detection: DiffList 
 

  Detects all diffs  

 insert, delete,  update, move 

 for two model �files,  

 typically two versions of the same 

model 

  Adaptation of XyDiff,  

 entity-based   

  ignores XML formatting 

 http://leo.saclay.inria.fr/software/XyDiff/ 

Waltemath et al. (submitted) 

http://leo.saclay.inria.fr/software/XyDiff/
http://leo.saclay.inria.fr/software/XyDiff/
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2. Transparent changes: model history 

Waltemath et al. (submitted) 
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2. Transparent changes: model history 

Haelke, 2011 (Diploma thesis) 

Model history (version tree) 

– Diff list 

– adapted from Rosado et a., 2009 (EDBT) 
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3. Justification of changes: Ontology 

     Controlled vocabulary for annotation of the diff file 

Haelke, 2011 (Diploma thesis) 

Waltemath et al. (submitted) 
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Tool support: BiVeS 

Biochemical Model Versioning System (BiVeS)  
Waltemath et al. (submitted) 

 

 Java library for diffList and model history 

 Can be used on top of SVN/Mercurial systems to store 

differences between two model versions, and maintain a 

history of versions 

 Tested on: SBML@BioModels Database 

 https://bitbucket.org/rhaelke/bives.fwk/overview 

 

http://sourceforge.net/projects/bives/
http://sourceforge.net/projects/bives/
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BudHat: a web-based diff tool 

 Tree-based view of model versions (history) 

 Difference between two models 

 XML representation (diff format) 

  Graphical representation (GraphViz) 

 

 

 

http://www.sbi.uni-rostock.de/budhat 

http://proxy.informatik.uni-rostock.de/budhat/budhat/Index
https://email.uni-rostock.de/owa/redir.aspx?C=zWbp9_Clh0iVajKNLGktLOBQ7eL-T88I9b1tvZXtdnbzqlGU4k1nCZ6gx2zMuWKCpWHeuNpk-Go.&URL=http%3a%2f%2fwww.sbi.uni-rostock.de%2fbudhat
https://email.uni-rostock.de/owa/redir.aspx?C=zWbp9_Clh0iVajKNLGktLOBQ7eL-T88I9b1tvZXtdnbzqlGU4k1nCZ6gx2zMuWKCpWHeuNpk-Go.&URL=http%3a%2f%2fwww.sbi.uni-rostock.de%2fbudhat
https://email.uni-rostock.de/owa/redir.aspx?C=zWbp9_Clh0iVajKNLGktLOBQ7eL-T88I9b1tvZXtdnbzqlGU4k1nCZ6gx2zMuWKCpWHeuNpk-Go.&URL=http%3a%2f%2fwww.sbi.uni-rostock.de%2fbudhat
http://www.sbi.uni-rostock.de/budhat/budhat/Index
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Future work 

 Targeting single versions of a model (model version IDs), 

e.g. to build the model history 

 Change annotation 

 Detecting merges in models 

 Support of CellML, NeuroML, SED-ML etc in the diff tool 
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