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Modular Ontology: A Bridge & Methodology

Modular Ontology can act as a bridge between human conceptualization and data.
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We have designed the modular ontology
modeling methodology (right)

Focuses on empirical reality (i.e., which
data actually exists)

s a pattern based method

Limits exposure to formal logics



Modular Ontology: Scaffolding

Componerts
O [

The scaffolding allows us to quickly:
- assemble modules into an initial
schema (like puzzle pieces);

maintain, evolve, and extend the
schema; and

improve discoverability and navigation
of the data

We use OPLa to formalize this scaffolding.




Example: The KnowWhereGraph
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www.KnowWhereGraph.org
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Example: The “Computational Observation " Pattern

ok Thisis a schema diagram, /‘77&—— _____ i

which has reduced semantics. e
The logical axioms can be \
found in the reference.
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Example: Interfaces
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hasTitle
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hasGrant scopedBy hasDepartment hasUniversity
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MODL: The Modular Ontology Design Library

* MODL can also be viewed as an
OPLa Ontology

* Contains 13 patterns, two of
which are novel

K Not just an artifact, but also a
template

Category Patterns
Explicit Typing
Property Reification
Metapatterns

Stubs

Organization of Data

Aggregation, Bag, Collection
Sequence, List
Tree

Space, Time, and Movement

Spatiotemporal Extent
Spatial Extent
Temporal Extent
Trajectory

Event

Agents and Roles

AgentRole
ParticipantRole
Name Stub

Description and Details

Quantities and Units
Partonymy/Meronymy
Provenance

Identifier




The Ontology Design Patterns Portal \/

https://ontologydesignpatterns.org/ -
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https://aithub.com/odpa/patterns-respository




The Comprehensive Modular Ontology IDE

Active ontology x| Entities x| Individuals by class x| DL Query x| CoModIDE x|

CoModIDE Renderer: 2 g
— ——— Te— 1. A Graphical Paradigm

Core constructs | XSD datatypes | Pattern Library
Pattern Category Selec...

Any

o P

Class  Property || Subclass Pattems:
Name .
Agent Role Documentation 2 A P tt I_ b y
i, s, . FOGETIFEFREREN o attern Liprar
Event i
Explicit Typi
Identifier
Name Stub

oumenaton 3. Customizable Semantics

Property Reification

Provenance Documentation
Quantities and Units | Documentation
Sequence, List Documentation
L o Spatial Extent Documentation
i Ex...| Doc i
4 Stubs Documentation
Temporal Extent | Documentation

CoModIDE Configuration:  [MEm
ot et warasraas

Entity naming:
- ‘ ° Use target namespace

Keep pattern namespace

Module annotations placement: ‘ o M od I D E
External N9 parent onto...

© Internal ology)

Edge creati

RDFS Rang

RDFS Domain
AllValuesFrom constraint

SomeValuesFrom constraint

232,563

To use the reasoner cick Reasoner > Start reasoner

Show Inferences
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Thanks!
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