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Logical (Boolean / multi-level) models

Figure 4: A simple Logical Regulatory Netwark.

The logical functions are the following:

2 f(l<=A<2)or((C;>=1)and (A;>=1)) f
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QualitativeSpecies
L AN—] id: Sid

constant: boolean
initialLevel: non-negative int

—\/N— Transition
K
Input
N/ qualitativeSpecies: SldRef
transitionEffect: transitioninputEffect
thresholdLevel: non-negative int { use="optional” }
Output
AVA qualitativeSpecies: SldRef
transitionEffect: transitionQutputEffect
outputLevel: non-negative int { use="optional" }
ListOfFunctionTerms
K J
defaultTerm DefaultTerm
resultLevel: non-negative int { use="required” }
functionTerm 0. FunctionTerm
resultLevel: non-negative int { use="required” }

S R R S : ?math

FR A denotes listOf_elements missing§
: (unecessary for basic oulline) : Math

xmins: string {"http://www.w3.org/1998/Math/MathML")
MathML content evaluating to a boolean result.
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<?xml version="1.0"' encoding='UTF-8' standalone="no'?> (: :: :) L
<sbml xmlns="http://www.sbml.org/sbml/level3/versionl/core" qual:required="true" level="3"

xmlns:qual="http://waww.sbml.org/sbml/level3/versionl/qual/versionl" version="1"> (::::E::::>

<model id="example">
<listOfCompartments>
<compartment id="compl" constant="true"/> o

</1istO0fCompartments>
<qual:1listOfQualitativeSpecies xmlns:qual="http://www.sbml.org/sbml/level3/versionl/qual/versionl">
<qual:qualitativeSpecies qual:compartment="compl" qual:maxLevel="1" qual:id="A"/> 3 qualitative species (A, B, C)]
<qual:qualitativeSpecies qual:compartment="compl" qual:maxLevel="1" qual:id="B"/>
<qual :qualitativeSpecies qual:compartment="compl" qual:maxLevel="1" qual:id="C"/>
</qual:1ist0fQualitativeSpecies>
<qual:1istOfTransitions xmlnhs:qual="http://www.sbml.org/sbml/level3/versionl/qual/versionl">
<qual:transition qual:id="tr_C"> Transition tr C
<qual:1listOfInputs> —
<qual:input qual:transitionEffect="none" qual:sign="positive" qual:qualitativeSpecies="A" qual:id="tr_C_in_0"/>. with two hwputs(/& B) ]
<qual:input qual:transitionEffect="none" qual:sign="negative" qual:qualitativeSpecies="B" qual:id="tr_C_in_1"/>
</qual:1istOfInputs>

<qual:listOfOutputs> and one output (C),
<qual:9utput qual:transitionEffect="assignmentLevel" qual:qualitativeSpecies="C" qual:id="tr_C_out"/> which is assigned a
</qual :1ist0fOutputs>
<qual :listOfFunctionTerms> value upon tr_C effect
<qual :defaultTerm qual:resultlLevel="0"/> - Cis setto 0 by default
<qual:functionTerm qual:resultlevel="1"> . . . .
<math xmlns="http://www.w3.0rg/1998/Math/MathM"s=, C is set to 1 if the following The default and function
<apply> condition is fulfilled terms defining the value
<and/> assigned to C
<apply>
<eq/>

A=1AND B=0

<ci> A </ci>
<cn type="integer"> 1 </cn>
</apply>
<apply>
<eq/>
<ci> s_B </ci>
<cn type="integer"> @ </cn>
</apply>
</apply>
</math>
</qual: functionTerm>
</qual:1listOfFunctionTerms>
</qual:transition>
</qual:1ist0fTransitions>
</model>
</sbml>
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Future extensions?
Symbols
Temporisations
Classes (sets) of models, random models

Interaction with SBML Core concepts




WHAT ABOUT SIMULATION PARAMETERS?

Dynamics over the whole state space
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Simulation parameters in GINsim
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Representations of the dynamics
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A variety of updating schemes
Block-sequential
Stochastic simulations BoolNet, MaBoss

A variety of strategies to limit the construction of the
dynamics

Exploration strategy (breadth/depth first)

Number of states / depth limitation

| Specification of the behaviour of input nodes
Cell Collective vs GINSIim

Representation of the dynamics




Simulation Experiment Description Markup Language
http://sed-ml.org/

SED-ML is an XML-based format for encoding simulation setups,

to ensure exchangeability and reproducibility of simulation

experiments. It follows the requirements defined in the MIASE
guidelines.

Conclusions from last COMBINE meeting

Add terms in KISAO Kinetic Simulation Algorithm
Ontology (KiSAO, [Courtot et al., 2011])



u modeling and simulation algorithm
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http://sbml.org/Software/SBML_Test_Suite
SBML Test Suite

Version 3.1.0, released 11 December 2013 (see box at right —)
Latest test case archive released 26 January 2014

The SBML Test Suite is a conformance testing system. It allows
developers and users to test the degree and correctness of the

SBML support provided in a software package. The test files are
platform-independent and can be used on any OS.

The main authors are Sarah M. Keating, Frank Bergmann, Lucian
Smith, Michael Hucka, and Kimberly Begley.

Components and facilities

The current SBML Test Suite consists of the following components:

* A collection of SBML models, together with expected simulation
outputs, that can be used to test interpretation of SBML model
semantics. The set of test cases can be downloaded as a complete
archive &, or a subset of selected tests can be obtained using the
online portion of the Test Suite.

« Tthe SBML Test Runner, a standalone application that can be
used to run an application against the collection of simulation test
cases and report successes and failures.

« An online facility for evaluating the results of running the
simulation test cases (as an alternative to the standalone Test
Runner)

« An online database ¢ of test results provided by software authors
for their SBML-compatible software packages.




