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Standard formats for logical models

Motivation

§ Ease model storing, exchange, maintenance, extension, etc.
§ Ensure result reproducibility
§ Strengthen the community, increase awareness
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From Schreiber F et al. (2016) J Integr Bioinform. 13(3):289.

COMBINE standards and associated standardisation efforts
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SBML qual, standard for model exchange
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SBML qual, standard for model exchange
Supports the definition of 
• Boolean & multi-valued models
• Input components (constant values?)
• One initial state

Supported by 
• JSBML, Java API library for parsing and writing SBML files and for in-memory 

manipulation of SBML data structures
• bioLQM, interoperability between logical modeling tools

• BoolNet, BoolSim, GINsim, the Cell Collective, EpiLog

• Model repositories:  BioModels, Cell Collective, GINsim

Future extensions
• Incomplete models (rules not (all) instantiated),
• Timing constraints (priorities or rates) à see SED-ML?
• Probabilistic models (≠ variants)

Consideration of other SBML packages (e.g. layout, comp & dyn)

Need f/ 
update
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SBML qual, standard for model exchange
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Proposal for an extension of SED-ML

• Definition of simulation settings for logical models, using the SED-ML
• Adoption of the kinetic simulation algorithm ontology (KiSAO) to 

describe the algorithms, their parameters and relationships 

à Draft version 2 (June 2016) 
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Proposal for an extension of SED-ML
à Draft version 2 (June 2016) 

Proposal for an extension of SED-ML

Synchronous (KiSAOID included)
Asynchronous (KiSAOID included)
Fully asynchronous (KiSAOID to be announced) 
Random asynchronous (KiSAOID to be announced)
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Proposal for an extension of SED-MLProposal for an extension of SED-ML
à Draft version 2 (June 2016) 

Production of the results in 
terms of STG
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Proposal for an extension of SED-MLProposal for an extension of SED-ML
à Draft version 2 (June 2016) 

lçjhljh

Use of existing SEDML concepts for

1. Changes to the model (preprocessing)
Initial state(s)
Mutants

2. Output types
Dynamic profiles (tabular displays of species behaviours,  e.g
lists of values of the (selected) species over time)
Curves (2D plots)
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Proposal for an extension of SED-ML

à Inclusion of new terms in KiSAO
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Proposal for an extension of SED-ML
Points to be discussed, e.g.

Status of time (SBML?)
• Iterations / discrete time / continuous time

Scope of the simulation(SED-ML)
• Number of steps, of visited states? 
• Exploration breadth / depth?

Update modes (SED-ML)
• Synchronous / asynchronous and its variants
• Priorities (SBML?)
• Rates or probabilities (SBML?)
• Variations of input components (à la Cell Collective)

Outputs and reports
• Other types of display?
• Labels on transitions?

• At least two implementations in applications (to demonstrate interoperability)
• updated examples
• A written description of the proposal
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Systems Biology Graphical Notation
Process Description (PD), 
Entity Relationship (ER),
Activity Flow (AF)

Positive 
influence

Necessary 
stimulation

Negative 
influence

Logical 
operator

Units of 
information

Perturbation
Macromolecule
Nucleic acid feature
Unspecified entity
Complex
Simple chemical

Logical models ⬌ SBGN-AF diagrams
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COMBINE archive format

A COMBINE archive is a single file containing the various documents 
(and in the future, references to documents), necessary for the 
description of a model and all associated data and procedure, e.g. 

• simulation experiment descriptions 
• all models needed to run the simulations 
• associated data files

The archive is encoded using the Open Modeling EXchange format 
(OMEX).
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To conclude…Discussion

• Extended scope of logical modelling (e.g. model families, fuzzy logic, 
etc.)

• Are timing constraints (delays, rates, probabilities, priorities, etc.) part 
of a model?

• Are specifications of input behaviours part of a model?

• What types of model perturbations may be considered?

Standardisation is a collective effort!



http://co.mbine.org/events/COMBINE_2017

Deadline for abstracts August 01
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