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Ontologies are formal models of knowledge in a particular domain and composed of classes that
represent concepts defining the field as well as the logical relations that link these concepts
together

Associative relation

Superclass Superclass 2
has_a
Subsumption is 3
relation —
Subclass

These classes and relations have unique identifiers and definitions that allow unambiguous
annotation of digital resources such as web pages or model source code




From Courtot M. and al., Mol Sys. Biol, 2011

QML <reaction id="E1" reversible="false" sboTern{SBO:ﬂOOﬂlﬂ!' >
<list0OfReactants> -
<speciesReference species="S" sboTem{'SBD:MIﬂ /> Substrate
</list0fReactants>
<list0fProducts> _
<speciesReference species="P" shoTe m-[-‘SBn:‘mu'] /> Product
</list0fProducts>
<list0fModifiers>
<modifierSpeciesReference species="E" sboTerm-[“SBﬂ:BBOHIB" /> Catalyst
</list0fModifiers> _‘
<kineticLaw shoTern:*SB0:0000029"> Henri-Michaelis-Menten rate law
<math xmlns="http://www.ws.org/1998/Math/MathML" >[...]</math>
<listOfParameters>

<parameter id="K" value="1" sboTenn{'Siﬂ:mﬂﬂﬁﬂ />




ML

<reaction id="E1" reversible="false" shoTerm
<list0fReactants>
<speciesReference species="S" shoTerns"
</list0fReactants> -
<list0fProducts> ‘
<speciesReference species="P" shoTerns"
</list0fProducts> )
<list0fModifiers>
<modifierSpeciesReference species="E" shoTerm
</list0fModifiers>
<kineticLaw shoTerm:"
<math xnlns="http:
<listOfParameters>
<parameter 1d="K" value="1" shoTerm

From Courtot M. and al., Mol Sys. Biol, 2011




INCF Multi Scale modeling program

adding semantic information to NineML models

=> Extensible to other model descriptions: NeuroML, PyNN, ...

Scope: Initial Annotating models of spiking neural network

Stimulus ) >

=> Extended scope to Computational Neurosciences



Constrain 1: being compatible and interoperable with other ontologies.

Design based on OBO community recommendations:
Label: cno_7digits
Definition: based on Aristotelician definition: genis vs. qualia

Constrain 2: being able to make inference => OWL-DL

<owl:Class rdf:about="#cno_0000001">
<rdfs:label rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">model type</rdfs:label>
<rdfs:comment rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string">
This general class includes the most common types of models classified based on the level of
description of the nervous system.</rdfs:comment>
<owl:disjointWith rdf:resource="#cno_0000004" />
<owl:disjointWith rdf:resource="http://www.w3.0rg/2004/02/skos/core#Collection"/>
<owl:disjointWith rdf:resource="#cno_0000175"/>
<core:definition rdf:datatype="http://www.w3.0rg/2001/XMLSchema#string"
>Representation of the different types of models.</core:definition>
<owl:disjointWith rdf:resource="#cno_0000040"/>
<owl:disjointWith rdf:resource="#cno_0000176"/>
<rdfs:subClassOf>
<owl:Restriction>
<owl :onProperty>
<owl :0bjectProperty rdf:about="#cno_0000005"/>
</owl:onProperty>



Protégé (http: //protege stanford.edu/)

000 cnovO 2.4 Protege344

(ﬁle:/Users/yann/Do:uments/f'

C.N.O.-/cnov0_2_4.pprj, OWL / RDF Files)

Dlel= °€|I|®| [es]es] 0|b l|l|l§l|

Pizza tutorial

ﬁprotégé

data(cno_alpha.owl) ) OWLClasses M Properties 4 Individuals |

SUBCLASS EXPLORER

For Project: @ cnov0_2_4

= Forms ]

CLASS EDITOR for owl:Thing (instance of owl:Class) HEE

For Class: [ http:/ /www.w3.0rg/2002/07/owl#Thing

[ ) Inferred View

[ Annotations

@ mathematical concept

v @ model component
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» @ generic model component
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» @ plasticity model comp
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» @ synapse model component
@ model description
» @ model parameter
» @ model quality
@ model type
v @ cellular model
@ artificial neuron model
@ point process model
» @ spiking model
» @ network model
» @ plasticity model
» @ synapse model
» @ named model
» () obo_annot:EnumerationClass
@ obsolete
@ owl:Namedindividual
» @ parameter value
(0 protege:ExternalResource
@ rdf:List

<
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L
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What if a model is a special kind of pizza?



Textbooks

Journals

b7, Sl

Social Cognition:
From Babies to
Robots




Version 0.2.4 -> 210 classes

-> 8 Object Properties

-> 4 Datatype Properties

Accessible on Bioportal

http://bioportal.bioontology.org/ontologies/3003

Owl File on Github

https://github.com/INCF/Computational-Neurosciences-Ontology--C.N.O.-/tree/gh-pages






hasComponent

Named model: creating classical pizzas



restrictions

Classification

hasComponent

Named model: creating classical pizzas




Let’s have a look at CNO



Model component ?

Parameter

Variable

Functions



Model component

Functions

Model parameter

Variable Parameter

Should we list all the specific named
parameters?

Do we actually know them?

How do we call them usually?

=> Necessity of disambiguation
Gathering the variability of parameter naming
and the parameter values

hasValue i

Datatypes:
Name, Notation, Numerical Value, units




Ambiguous

Model component ” Model parameter

Functions - Variable Parameter

Aggregate of Variable, Parameter and
mathematical operators



Model component

— Parameter component

Specific parameter
/
AN

Generic parameter

— Variable component

— Aggregated component



N - ... AN

Mapping with Biomedical Ontologies

BF O Basic Formal Ontology IFOMIS

=99 Ol

The Ontology for Biomedical Investigations —

information-artifact-ontology

The Information Artifact Ontology (IAO) is an ontology of information entities based on the BFO

=> Interoperability with Biomedical ontologies especially
NIFSTD: allow linking with Neurosciences terms



Publication on NeuroLex: community tool to develop the ontology

ABOUT

WHAT'S NEW
FAQS

NIFSTD ONTOLOGIES
HOW TO CONTRIBUTE
CURATION POLICIES

SUBSCRIBE

BACK TO NIF HOMEPAGE
REGISTER A RESOURCE

THE NEUROSCIE

#@ Neurons ~ BralnR

» MainPage

=07) | Discussion

About « Help » What's new »

Show me a Random Tern

All Categories ABCDEFG

The NeuroLex project, supported by the Neuroscience Information Framework project, is a dy

ic lexicon of terms. Unlike lopedia, a lexicor| Contribution Scores
provides the meaning of a term, and not all there is to know about it.
e bt s P s : N . . Last 30 days (Top 10)
The NeuroLex is being constructed to help improve the way that neuroscientists communicate about their data, so that information systems like the NIF can find

(Find a Term! )

Show me a Random Term!

All Categoriess ABCDEFGHIJKLMNOPQRSTUVWXYZ

' ( Create a new cell )

‘ (Create a new brain region)

A (Create a new resource)

' ( Create a new generic )

g VoW £

| LA MDD G

NIF _incf

2arch this wiki

e

MediaWiki ~

Hstory

Activity

stem Function
Neurotransmitter

and Information Entities
Parts

sral structures

NIF NAVIGATOR

DATA TYPE -

Animals (271504)
Connectivity (132460)
Dataset (611)
Pathways (497035)
Modeis (705)

Grants (2686257)
Brain Activation Foci
(56581)

Antibodies (335642)
Biospecimen (35833)
Clinical Trials (107560)
Mcroarray (3122562579)
People (377)
Multimedia (14005)
Software (1116)
Images (591097)
Drugs (658465)
Disease (27067)
Plasmids (21152)

NERVOUS SYSTEM LEVEL

Genes (64754164)
Muiti-Level (2850991)
Brain Regions (50083)

M Level (697691)

www.neurolex.org

Cellutar Level (29509)

Nervous System Function
(68228)



Importing terms from SBO using MIREOT:
Minimum information to reference an external ontology term

Kinetic Simulation Algorithm Ontology

Jump To: m Visualization Notes (0) Term Mappings (0) Term Resources

Systems Biology

= modellng and simulation algorithm
.. hard-particle molecular dynamics Preferred Name modeling and simulation algorithm
Lﬂ hybrid method . . . ’ ; ’ } " .
Jump To: @ iterative method for linear system Definitions (skos:definition) Algorithm used to instantiate a simulation from a mathematical model.
... Lagrangian sliding fluid element algorithm D kisa0:KISAO_0000000
- symmsblo representation ‘ : 8
logy rep #- Livermore solver
#- €y mathematical expression - metamodeling method Full Id http: / /www.biomodels.net/kisao/KISAO#KISAO_0000000
#- £) metadata representation #- Monte Carlo method Created 20080526
[+ €y modelling framework #- multistep method
[+ £y occurring entity representation - one-step method Creator dk
o [#- partial differential equation discretization
@ © peortidpant role . method : Is Organizational true
@ € physical entity representation ... preconditioning technique i Label el 4 simulation alaorith
a- 9 systems description parameter - rule-based simulation method aoe modeling and simulation algorithm
£ qualitative systems description - 5-System power-law canonical differential Definition Algorithm used to instantiate a simulation from a mathematical model.
parameter . equations solver
D © quantitative systems description #- Smoluchowski equation based method Disjoint With modeling and simulation algorithm parameter
parameter - steady state method modeling and simulation algorithm characteristic
[#- SUNDIALS method

£ amplitude

£ basic reproductive ratio
£ biochemical coefficient
£ capacitance

£ conductance

£ electrical resistance

£ equilibrium or steady-state
characteristic

. £y lonic permeability

: - £ Kinetic constant

- £ number of biochemical items
£ pressure

. £y probabilistic parameter

: - £9 quantity of an entity pool

H- €y spatial measure

- £ switch value

ot atura diff, o

[#- modeling and simulation algorithm characteristic
#- modeling and simulation algorithm parameter




Annotation of LEMS and NeuroML

Annotation of PyNN

Annotation of ModelDB

Annotation of scientific publication



* Model consistency checking

* Source code annotation

* Modelpedia:
=>federate and organize specific information about particular

types of model
=> create a platform to compare model variants and establish

mathematical links  between the different model types
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