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What if the world-wide web was built like this?

FunML: leisure

GraphicML: art and design

MoneyML: business

CultureML:literacy

ScienceML:natural sciences 



  

The correct way to do it

Personal info: vCard

Presentation: CSS

Semantics: RDF

Graphics: SVG

Display: HTML



  

Threat to the development of standards for M&S

● Current efforts are entirely dependent on key people (SBML: Mike 
Hucka, CellML: Peter Hunter/Poul Nielsen, NeuroML: Padraig 
Gleeson, SBGN: NLN). Their disengagement probably means serious  
stalling.

● Current funding structure is fragile. Many different grants, sometimes 
only supporting meetings (SBGN), none of them are infrastructure 
rolling funding, often tied to individuals.

● Current efforts are not immune against intellectual property claims that 
would destroy the community (e.g. Caltech and SBML)

● Existing standards are developed with very different approaches, 
quality checks, and are based on completely different assumptions  
(e.g. NeuroML assumes some implicit knowledge while SBML requires 
explicit math).

● Specifications, APIs, test-suites need industry-grade support, 
incompatible with standard academic usages and possibilities. 



  

http://co.mbine.org



  

Vision: non-overlapping interoperable formats



  

COMBINE activities

● Coordination of standard development (no interference with the 
development itself)

● Core set of COMBINE standards: stable, well-documented, (well-)supported
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Model semantics (structure)

Disentangling the level of discourse

Biological semantics

Graphical representation

BioPAXBioPAX



  

<rdf:RDF>
  <owl:Ontology rdf:about="">
    <owl:imports rdf:resource=
       "http://www.biopax.org/release/biopax­level3.owl#"/>
  </owl:Ontology>
  <bp:Stoichiometry rdf:about="r3a_KK_STOICHIOMETRY">
    <bp:stoichiometricCoefficient rdf:datatype="xsd:float">
      1.0
    </bp:stoichiometricCoefficient>
    <bp:physicalEntity rdf:resource="r3a_KK"/>
  </bp:Stoichiometry>
  <bp:PhysicalEntity rdf:about="r3a_KK">
    <bp:cellularLocation rdf:resource="cytosol"/>
    <bp:memberPhysicalEntity rdf:resource="KK"/>
  </bp:PhysicalEntity>



  

<?xml version=”1.0” encoding=”UTF­8”?>
<sbml xmlns=”http://www.sbml.org/sbml/level2/version4”
      Level=”2” version=”4”>
  <model name=”simpleModel”>
    <listOfCompartments>
      <compartment id=”comp1” size=”1”/>
    </listOfCompartments>
    <listOfSpecies>
      <species id=”A” compartment=”A” initialAmount=”1”/>
      <species id=”A” compartment=”B” initialAmount=”0”/>
    </listOfSpecies>
    <listOfReactions>
      <reaction id=”AtoB”>
        <listOfReactants>

http://www.sbml.org/sbml/level2/version4


  

<?xml version="1.0" encoding="utf­8"?>
  <sedML xmlns:math="http://www.w3.org/1998/Math/MathML" 
         xmlns="http://sed­ml.org/" level="1" version="1">
    <listOfSimulations>
      <uniformTimeCourse id="simulation1" initialTime="0"
 outputStartTime="0" outputEndTime="1000" numberOfPoints="1000">
        <algorithm kisaoID="KISAO:0000088" />
      </uniformTimeCourse>
    </listOfSimulations>
    <listOfModels>
      <model id="repressilator"
       language="urn:sedml:language:sbml.level­2.version­3" 
       source="urn:miriam:biomodels.db:BIOMD0000000012" >
      </model>



  

Process Descriptions Entity Relationships Activity flows



  

<?xml version="1.0" encoding="UTF­8" standalone="yes"?>
<sbgn xmlns="http://sbgn.org/libsbgn/pd/0.1">
    <map>
        <glyph id="glyph9" class="macromolecule">
            <label text="hexokinase"/>
            <bbox y="40.0" x="170.0" h="60.0" w="120.0"/>
        </glyph>
        <glyph id="glyph0" class="simple chemical">
            <label text="glucose"/>
            <bbox y="140.0" x="90.0" h="60.0" w="60.0"/>
        </glyph>
        <glyph id="glyph8" class="process">
            <bbox y="160.0" x="220.0" h="20.0" w="20.0"/>
            <port id="glyph8.1" y="170.0" x="210.0"/>



  

COMBINE activities

● Coordination of standard development (no interference with the 
development itself)

● Core set of COMBINE standards: stable, well-documented, (well-)supported

● Associated standardisation efforts: meant to be used across the core set 



  

http://identifiers.org/pubmed/22140103

http://identifiers.org/ec­code/1.1.1.1

http://identifiers.org/obo.go/GO:0000186

?resource=MIR:00100001
http://identifiers.org/ec­code/1.1.1.1MIRIAM Registry
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COMBINE activities

● Coordination of standard development (no interference with the 
development itself)

● Core set of COMBINE standards: stable, well-documented, (well-)supported

● Associated standardization efforts: meant to be used across the core set

● Related standardization efforts: Potential members of the core set, or format to 
interoperate with

● Organisation of joint meetings, replacing the former standard specific ones

● COMBINE forum: replace SBML and SBGN forums, BioPAX F2F

● HARMONY hackathon:  replace SBML and SBGN hackathons



  

● COMBINE forum 2010

● 6-9 October 2010, Edinburgh

● 82 attendees

● COMBINE forum 2011

● 3-7 September 2011, Heidelberg

● 83 attendees

● COMBINE forum 2012

● 14-19 August 2012, Toronto

● http://co.mbine.org/events/COMBINE_2012

● HARMONY 2011

● 18-22 April 2011, New-York city

● 59 attendees

● HARMONY 2012

● 21-25 May 2012, Maastricht

● http://co.mbine.org/events/HARMONY_2012

● Registration open



  

COMBINE activities

● Coordination of standard development (no interference with the 
development itself)

● Core set of COMBINE standards: stable, well-documented, (well-)supported

● Associated standardization efforts: meant to be used across the core set

● Related standardization efforts: Potential members of the core set, or format to 
interoperate with

● Organisation of joint meetings, replacing the former standard specific ones

● COMBINE forum: replace SBML and SBGN forums, BioPAX F2F

● HARMONY hackathon:  replace SBML and SBGN hackathons

● Develop Standard Operating Procedures and best practices (started)

● Act as the voice of computational modeling standards for funders, publishers 
and policy makers (wishful thinking)

● Act as a funding structure (just a dream)



  

Fledging standards interoperability

BioPAX



  



  

Where to find more information?

http://co.mbine.org/

http://biopax.org/

http://sbgn.org/

http://sbml.org/

http://sed-ml.org/

http://biomodels.net/

http://biomodels.net/biomodels/

http://biomodels.net/kisao

http://biomodels.net/sbo

http://biomodels.net/teddy

http://biomodels.net/miase

http://biomodels.net/miriam

Communities

Coordination

Semantics

http://biomodels.net/


  

What about NeuroML?
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● Currently a Related Standardization Effort
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What about NeuroML?

● Currently a Related Standardization Effort

● Should join the core set of COMBINE standards

● Compliance with criteria

● 1) cover different aspects of biology

● 2) technical specification 

● 3) all specifications documents free and open

● 4) development must be open to all

● 5) more than one team actively developing

● 6) democratically elected editorial board

● 7) mature software support including API implementation 

● 8) development stable and financial support available



  

SBML editors: Frank Bergmann, Andrew Finney, Stefan Hoops, 
Michael Hucka, Nicolas Le Novère, Sarah Keating, Chris Myers, 
Sven Sahle,  Herbert Sauro, Jim Schaff, Lucian Smith, Darren Wilkinson 

SBGN editors: Emek Demir, Nicolas Le Novère, Huaiyu Mi, Stuart Moodie, 
Falk Schreiber, Anatoly Sorokin, Alice Villéger

SED-ML editors: Richard Adams, Franck Bergmann, Nicolas Le Novère, 
Andrew Miller, David Nickerson, Dagmar Waltemath

BioPAX editors: Emek Demir, Peter d'Eustachio, Huaiyu Mi, Oliver 
Ruebenackacker, Andrea Splendiani

Metadata: Mélanie Courtot, Nick Juty, Camille Laibe, Dagmar Waltemath, 
Anna Zhukova 

The whole community of Computational Systems Biology

The EBI group Computational Systems Neurobiology
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