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Ontologies — A simple example

Substance

= Ontologies consist of
= C(Classes (hierarchically structured by ,,is a“ relation) Catalyst

. Catalytic
= Relations between classes | reaction
: representing real existing elements

. . I talyst
= Rules which are always true, like e Yo

reaction

,Catalytic reactions need one or more catalyst”

= Reasoning enhances data

= The reaction in reactor X148A uses iron catalysts”

» Inference yields: , The reaction in reactor X148A is a Haber-Bosch reaction
which in turn is a catalytic reaction and uses iron catalyst as catalyst.”




Life Example on Proté




Minimal Example using Protégé

= Add class hierarchy P
= Add properties =2
= Specify domains and N T

ranges of properties A " S\
. . . Catalytic_React To st T
= Add individuals [ ommepoms | *E | sy

= Pose queries
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Use-Case on simulatior
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Use Case — CFD Simulations

= Flow through micro-reactor simulated
"= Huge amount of data

= Domain experts (simulators)
focus on optimizing model

PARTITION SMOOTHING:

= No focus on proper data handling

= No metadata collection

» UnFAIR data handling

» (Meta)data contained to each simulation

» Can we use ontologies to make this data FAIR again?




Workflow CFD

log-files

= Structuring (meta)data files
as JSON-data S

= Translation of the data needed extraction
to include entries as classes into
>

ontology JSON data

= Existing ontology reused and I
extended by classes

= Ontologies + data = Knowledge Graph
» FAIRer data access
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Data to ontology connection

Solver Parameterization
. Simulation Domain Individual_1: .
Profile & Summary Control DefaultDomain Inlet_A.json
: : D i ivi 2: . . .
Flow Domain_02.json omam. Ind|V|d.uaI_ Boundaries_2.json Outlet_2.json
FluidDomain
Interpolation Command-File Ronaiglidigde=2 WA4LL.json

SolidDomain

p p Ut ’]Oﬂ - Mesh- Partitioning Library

Domain
Settings

ProgramSetti
ngs

\nsys = : o

Symbolic . Boundary
. H
EMMO Boundar et_A
) X Settings
Math Simulation .
Process : O e
Bo aarie



NFDI(at

R e S u | t S Classes 470 788 A 318
. Object Prop. 47 190 A 143
= Raw data annotated using e — T —
ontol Ogies Individuals 1 28,818 A 28,817
Axioms 3,363 756,719 A 753,356

= Most promising simulations
obtained by ontology-based
knowledge graph

» Automated annotation of
simulation results with
corresponding metadata
independent of simulator
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Wrap-Up C

= Ontologies
. 1 7 —— e
= can be set up with, e.g. Protége m—imm T e
= allow for classification of data :
. e
= can provide for concepts needed for metadata standards

= Data-FAIRness can be enhanced by (among others)

" annotations based on ontologies

e e

= automated metadata extraction
based on ontologies
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Further Starting Points for Starters

= Protege
= https://protege.stanford.edu/

= Ontologyl101

= https://ontologyl101tutorial.readthedocs.io/en/latest/StartingProtege.ht
ml

= Ontology Collection and Introduction to Ontologies
= https://nfdi4cat.org/ontology-collection/

= W3C documentation on Web Ontology Language — OWL
= https://www.w3.org/TR/owl-features/
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