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Modular Ontology: A Bridge & Methodology
Modular Ontology can act as a bridge between human conceptualization and data.

Pascal Hitzler, Cogan Shimizu: Modular Ontologies as a Bridge Between Human Conceptualization and Data. ICCS 2018: 3-6.
Cogan Shimizu, Karl Hammar, Pascal Hitzler: Modular Ontology Modeling. Semantic Web: In Press.

- We have designed the modular ontology 
modeling methodology (right)

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

- Is a pattern based method

- Limits exposure to formal logics

1. Define the use case

2. Make competency questions

3. Identify key notions 

4. Match patterns to key notions

5. Instantiate the patterns

6. Systematic axiomatization

7. Assemble the modules

8. Review final product

9. Produce the OWL artifacts



Modular Ontology: Scaffolding

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.

Cogan Shimizu, Quinn Hirt, Pascal Hitzler: MODL: A Modular Ontology Design Library. WOP@ISWC 2019: 47-58
Quinn Hirt, Cogan Shimizu, Pascal Hitzler: Extensions to the Ontology Design Pattern Representation Language. WOP@ISWC 2019: 76-75



Example: The KnowWhereGraph

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

This is a schema diagram, 
which has reduced semantics. 
The logical axioms can be 
found in the reference.

*

Cogan Shimizu, Charles Vardeman II, Pascal Hitzler: A Pattern for Computational Observations. WOP@2022, In Press.



Example: Interfaces
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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

Not just an artifact, but also a 
template

*
*
*

Cogan Shimizu, Quinn Hirt, Pascal Hitzler: MODL: A Modular Ontology Design Library. WOP@ISWC 2019: 47-58



The Ontology Design Patterns Portal

https://ontologydesignpatterns.org/

https://github.com/odpa/patterns-respository



The Comprehensive Modular Ontology IDE

1. A Graphical Paradigm

2. A Pattern Library

3. Customizable Semantics

www.comodide.com
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