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Summary changes are Motivation
difficult to grasp
Even though models of biological systems are developed, The data from the CellML Model Repository [9] and BioModels Database [10]
revised, extended, and reproduced all the time, we lack prove that models change a lot over time. The image below shows the differences
methods to track the evolution of these models. oricinal model New Version between the versions of all models available from the CellML Model Repository.

Entities are mostly inserted or deleted, but often the document structure is
We here present tools for version control for RB/E2F bree E2F RB/E2F RE-Phos modified by moving subtrees around the document.
computational models, which help to:

* Gain insights in the modelling process, thereby

increasing confidence in models [3]. ; , ‘
» Improve reproducibility of model-based scientific @ , @ .
results in life science. p bree €25 -
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* Extend, improve, and correct existing models.

* Find related models.
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BiVeS

BiVeS computes a
mapping between

Biomodel Version Control System [1]: model entities After the document trees have been pre-
A processed, the algorithm proceeds in three
* Java library to map hierarchically structured content. major steps:
* Compares models encoded in standardised formats @ * |dentical entities are mapped onto each
(currently: (S8ML [4] and .AcelML [5]). 0 other.

* This initial mapping is propagated into the
tree.

* Matches unchanged or moved entities in model
documents.

* The resulting mapping is evaluated and
modifications are classified.

* [dentifies “inserts” and “deletes”.

e Constructs a diff (in XML format). :
( ) ! In addition, BiVeS is able to understand the
impact of detected modifications and exports
the differences in various formats, such as the

highlighted chemical reaction network or a text

* Interprets identified changes and filters for biologically
and mathematically relevant differences.

The diff, produced by BiVeS, can be used to based summary. These outputs can easily be
grasp the changes which occurred between integrated in existing tools to increase the ben-
two versions of a model. Bine:eenV;';;itne; efit for the users.

and exports the
differences in
various formats

BudHat

The BudHat [2] web interface demonstrates XML> Th three different ¢ intearating BiVeS:
the capabilities of BiVeS, by displaying the . ere are three arnerent ways of Integrating bives:
. . . 1
detected differences in various formats: "~ moves
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* A reaction network highlighting the changes using Sroduct of r: E el S | the mod|f|cat|ons of models on their
CytoscapeWeb [6], CytoscapeJs [7], or Graphene [8]. reaction s (D— 2 B e website.
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* A human readable report listing all modifications TR e Py

relevant to the model.
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The &8 SEEK platform [12] uses BiVeS's |z v wmmeneeon
command line interface to i
ReSU |tS compare the models in the database.

modified math:
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BiVeS provides a sophisticated API to compare models and then visualise
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